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CHAPTER 1- REAL NUMBERS

Key Concepts

Rational Numbers

The numbers which can be represented in the form of E where q = 0 and p and q are integers are

cdlled rational numbers.

Irrational Numbers

Irrational numbers are the numbers which are non-terminating and non-repeating.

Fundamental Theorem of Arithmetic

Every composite number can be expressed (factorised) as a product of primes, and this

factorisation is unique, apart from the order in which the prime factors occur.

Theorem

Let p be aprime number. If p divides &, then p divides ‘a’, where “a’ is a positive integer.

Results

Rational and irrational numbers together constitute Real numbers.

A number ends with the digit zero if and only if it has either 2 or 5 asits prime factors.

The sum, difference, product and quotient of two irrational numbers need not always be
irrational number.

There are more irrational numbers than rational numbers between two consecutive
numbers.

Highest Common Factor (HCF) is the product of the smallest power of each common
prime factor in the numbers.

Lowest Common Multiple (LCM) is the product of the greatest power of each prime

factor, involved in the numbers.



Formulae
» HCF (a, b) x LCM(a, b) = a x b where a and b are positive integers.

_ p.q.r.HCF(_p.q,r)

» LCM (p,q,1)= HCF(pa) BCFQD BRI where p, q and r are three numbers.
_ p.q.r.LCM(_p,q,r)

» HCF (p,q,1)= M0, LCO e LG where p, q and r are three numbers.

Prime Factorisation Method to find HCF and LCM
e HCF(a, b) = Product of the smallest power of each common prime factor in the numbers.

e LCM(a b) = Product of the greatest power of each prime factors, involved in the numbers.

Note: HCF of two numbers is always less than or equal to their LCM. Also, LCM is aways a

multiple of HCF.

a' where n is a natural number can end with digit 0, if prime factors of ‘a’ contain 2™ x 5", where

m and n are natural numbers.

MULTIPLE CHOICE QUESTIONS

1. HCF of co-primesaandbis

a) ab b) 1 c) a d) b

2. The LCM and HCF of two rational numbers are equal, then the numbers must be

a) prime b) co-prime C) composite d) equal

3. If the LCM of ‘a’ and 18 is 36 and the HCF of ‘a’ and 18 is 2, thena=.......

a2 b) 3 c)4 d)1

4. The smallest number which gives remainders 8 and 12 when divided by 28 and 32 respectively
IS...

a) 180 b) 240 c) 204 d) 210



5. The smallest 4-digit number divisible by 15, 24 and 36 is

a) 1000 b) 1208 c) 1800 d) 1080

6. The largest number which exactly divides 280 and 1245 leaving remainders 4 and 3 respectively is
a) 36 b) 54 c) 138 d) 72

7. The sum of two numbers is 1215 and their HCF is 81, then the possible numbers of pairs of
such numbers are
a2 b) 3 c) 4 d) 5

8.Ifa= (22 x 33 x 5% and b = (23 x 32 x 5) then HCF(a,b) = ?
a) 90 b) 180 ¢) 360 d) 540

9. The HCF of two numbersis 27 and their LCM is 162. If one of the numbers is 54, what is the
other number?
a) 36 b) 45 09 d) 81

10. The product of two numbersis 1600 and their HCF is 5. The LCM of the numbersis
a) 8000 b) 1600 c) 320 d) 1605

11. If p, g are two consecutive natural numbers, then H.C.F. (p, q) is

ap b) q 01 d) pq
12. Product of two co-prime numbersis 117. Their L.C.M. should be
al b) 117 ¢) equal to their H.C.F d) lies between 1to 117

13. LCM of the given number ‘x’ and ‘y’ where y is a multiple of ‘x’ is given by
a) X b) y c) Xy o
14. Three farmers have 490 kg, 588 kg and 882 kg of wheat respectively. Find the maximum

capacity of abag so that the wheat can be packed in exact number of bags.
a) 98 kg b) 290 kg c) 200 kg d) 350 kg

15. The least number that is divisible by al the numbers from 1 to 5 (both inclusive) is

a5 b) 60 c) 20 d) 100

16. If the HCF of 65 and 117 is13, LCM of 65 and 117 is45 X a, then value of ais
a9 b) 11 c) 13 d) 17



17. Two numbers arein theratio 15:11, if their HCF is 13, then numbers will be
a) 195 & 143 b) 190 & 140 c) 185 & 163 d) 185 & 143

18. If HCF(a, 8) = 4, LCM(a, 8) = 24, then ais
a8 b) 10 c) 12 d) 14

19. Find the largest number which divides 129 and 545, leaving remainders 3 and 5 respectively.

a) 81 b) 18 c) 545 d) 129

20. Find the least number which when divided by 35, 56 and 91 leaves the same remainder 7 in
each case.

a) 3640 b) 7 c) 3647 d) None of these

21. Two positive integers m and n are expressed as m = p°q? and n = p3q*where p and g are

prime numbers. The LCM of mand nis
@ p°q° (b) p*q? © p°q* (d)p°q* +p°q*

22. If two positive integers p and g can be expressed as p = 18a%b* and q = 20a3b?, where a

and b are prime numbersthen LCM(p, q) is

(a) 2a2b? (b) 180a2b? (c) 12a2b? (d) 180a3b*
23.1fa=22x%x3%b=22%x3x5,c=22x%x3x7andLCM(a b, c)=3780, thenx is equal to
@1 (b) 2 ()3 (d)o

24. 1f 3825 = 3* x 5Y x 177, thenthevaueof x + y—2zis

@0 (b) 1 (c)2 (d) 3

25. If the product of two co-prime numbers is 553, then their HCF is

@1 (b) 553 (c) 7 (d) 79

26. If the prime factorisation of 2520is 23 x 3% x b x 7, thenthevalueof a+ 2bis

(@ 12 (b) 10 ©9 (d) 7



27. 1f HCF(98, 28) = m and LCM(98, 28) = n, thenthevalueof n- 7mis

@0 (b) 28 (c) 98 (d) 198

28. 1If (—1)" + (—1)® = 0, then n is
(a) any positive integer (b) any negative integer

(c) any odd number (d) any even number

29. The greatest number which divides 70 and 125, leaving remainders 5 and 8 respectively, is

(a) 13 (b) 65 (c) 875 (d) 1750

30. If 1080 = 2P x 39 x 5, then (p — q) is equal to

(@ 6 (b) -1 (© 1 (d) 0

31.If a? = 32, where'a'and ' b ' are positive integers, then the value of b%? is

(@ 72 (b) 51° (c) 21° (d) 512

32. I1f xisthe LCM of 4, 6,8andy isthe LCM of 3,5, 7and p isthe LCM of x and y, then which

of thefollowing is true?
(a) p = 35x (b) p =4y (c) p=8x (d) p = 16y

33.If x = ab® and y = a®b, where a and b are prime numbers, then [HCF(x, y) — LCM(x, y)]is
@ 1 — a3h? (b) ab(1— ab) (©) ab — a*b* (d) ab(1 — ab)(1 + ab)

34. Let x = a’b3c™ and y = a3b™c?, where a, b, ¢ are prime numbers. If LCM of x and y is
a®b*c3 thenvaueof m+nis

(a) 10 (b) 7 (©) 6 (d) 5

35. For any prime number p. if p divides a?, where ais any real number then p also divides

@a (b) az (©) az (d) as



ASSERTION AND REASON TYPE QUESTIONS

Direction: In the following questions, a statement of Assertion (A) is followed by a statement of
Reason (R).

Mark the correct choice as:

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.

1. Assertion: The HCF of two numbersis 18 and their product is 3072. Then their LCM = 169.

Reason: If a, b are two positive integers, then HCF x LCM = ax b.

2. Assertion: 12" ends with the digit zero, where n is natural number.
Reason: Any number ends with digit zero, if its prime factor is of the form 2™ x 5", where m, n

are natural numbers.

3. Assertion: VX is an irrational number, where X is a prime number.

Reason: Square root of any prime number isan irrational number.

4. Assertion: For any two positive integersaand b, HCF (a, b) X LCM (a, b) =axb

Reason: The HCF of two numbersis 8 and their product is 280. Then their LCM is 40.

5. Assertion: 3 isarational number.

Reason: The square roots of all positive integers are irrationals.



6. Assertion: HCF(11, 17) is 1.

Reason: If p and g are prime numbers, then HCF(p, ) = 1

7. Assertion: If LCM = 182, product of integersis 26 x 91, then HCF = 13.

Reason: LCM x Product of integers = HCF.

8. Assertion: 4™ ends with digit O for some natural number n.

Reason: For a number ‘x’ having 2 and 5 as its prime factors, x™ aways ends with digit O for

every natural number n.

CASE STUDY BASED QUESTIONS

1. To enhance the reading skills of grade X students, the school nominates you and two of your
friends to set up a class library. There are two sections - Section A and Section B of grade X.
There are 32 studentsin Section A and 36 students in Section B.

1) What is the minimum number of books you will acquire for the class library, so that they can
be distributed equally among students of Section A or Section B?
a) 144 b) 128 C) 288 d) 272

i) If the product of two positive integers is equal to the product of their HCF and LCM is true,
then the HCF (32, 36) is......
a2 b) 4 c)6 d) 8

lii) 36 can be expressed as a product of its primes as
a) 22 x 32 b) 2t x 33 c) 23 x 31 d) 2% x 3°

iv) 7x11x 13x 15+ 15isa
a) Prime number b) Composite number
c¢) Neither prime nor composite d) None of the above

v) If p and q are positive integers such that p = ab%and q = a’b, where aand b are prime numbers,
thenthe LCM (p, Q) iS........
a) ab b) a®b? c) a®b? d) a3b3



2. Klick has a camera that takes film that allows 24 exposures, whereas Snapp has a camera that
takes film that allows 36 exposures. Both of them want to be take the same number of
photographs and complete their rolls of film.

1) Minimum number of exposures that should be taken by each
a) 24 b) 36 c) 72 d) 12

i) Number of rolls Klick should buy
a6 b) 3 C) 2 d) 12

1ii) Number of rolls Snap should buy
a) 6 b) 3 C)2 d) 12

iv) Which Mathematical concept was used in finding minimum number of exposures taken by
each
a) HCF b) LCM c¢) Neither HCF nor LCM d) Fundamental theorem of Arithmetic

3. Swathi wants to organize her birthday party. She was happy on her birthday. Sheis very health
conscious. So decided to serve fruits only to the guests. She has 36 apples, 60 bananas at home
and decided to serve them. She wants to distribute the fruits among guests. She does not want to
discriminate among guests, so she decided to distribute the fruits equally among all.

1) How many maximum guests Swathi can invite?
a 12 b) 120 c) 6 d) 180

i) How many apples and bananas will each guests get?

a) 3applesSbananas b) 5apples3 bananas  c) 2 apples4 bananas  d) 4 apples 2 bananas

iii) Vedika decide to add 42 mangoes. In this case how many maximum guests Swathi invite?
a 12 b) 120 c) 6 d) 180

iv) If Swathi decide to add 3 more mangoes and instead 6 apples, in this case how many
maximum guests Swathi can invite?
a) 12 b) 30 c) 15 d) 24

v) How many total fruits will each guest get from case (iii)?
a) 36 b) 60 c) 17 d) 23



4. Sandhya on the very first day of her job in a bank, noticed that there are six bells which keep
on tolling at regular intervals. She noticed that toll of their intervals are 2, 4, 6, 8, 10, 12 minutes
respectively. If al the six bells commence tolling together, at 10 am., then answer the following
guestions:

Based on the given information, answer the following questions:

(i) At what time will they again toll together?

(i) How many times these bells will toll together during the working hours of Sandhya’s job, if

Sandhyaworks for 8 hours in a day?

5. A seminar is being conducted by an Educational Organisation, where the participants will be
educators of different subjects. The number participants in Hindi, English and Mathematics are
60, 84 and 108 respectively

(i) In each room the same number of participants are to be seated and all of them being in the
same subject, hence find the maximum number of participants that can accommodated in each
room.

(if) What is the minimum number of rooms required during the event?

(ii1) Find the LCM of 60, 84 and 108.

(iv) Find the Product of HCF and LCM of 60, 84 and 180.

6. A seminar is being conducted by an educational organisation, where the participants will be
educators of different subjects. The number of participantsin Hindi, English and Mathematics are
60, 84 and 108 respectively.

Based on the above information, answer the following:

() Find the sum of the powers of each prime factor of 108.
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(ii) In each room the same number of participants are to be seated and al of them being in the
same subject, hence find the maximum number of participants that can accommodated in each
room?

(iif) What is the minimum number of rooms required during the event?

(iv) Find the LCM of 60, 84 and 108.

7. In a morning walk, Naveeka, Arjun and Vedant step off together, their steps measuring 240
cm, 90 cm, 120 cm respectively. They want to go for a juice shop for a health issue, which is
situated near by them.

Based on the above information, answer the following:

(i) Find the sum of the powers of all common prime factors of the numbers 240, 90 and 120.

(if) Find the minimum distance of shop from where they start to walk together, so that one can
cover the distance in complete steps.

(ii1) Find the number of common steps covered by all of them to reach the juice shop.

8. Khushi wants to organize her birthday party. She was happy on her birthday. She is very health
conscious, thus she decided to serve fruits only. She has 36 apples and 60 bananas at home and
decided to serve them. She wants to distribute fruits among guests. She does not want to
discriminate among guests so she decided to distribute equally among all.

Based on the above information, answer the following questions

(i) How many maximum guests Khushi can invite at the most?

(it) How many apples and bananas will each guest get?

(iii) If Khushi decides to add 42 mangoes also. In this case how many maximum guests K hushi
can invite?

(iv) If khushi decides to add 3 more mangoes and instead 6 apples, in this case how many

maximum guests khushi can invite?
11



9. Indian Army is the third biggest military contingent in the World next to USA and China.
However, there are many firsts that make Indian army stand out in the world, making us all
Indians very proud. Knowing them, will help you celebrate Republic Day with greater vigour and
gratitude. On 71th republic day Parade in Delhi Captain RS Medl is planning for parade of
following two group: (a) First group of Army contingent of 624 members behind an army band of
32 members. (b) Second group of CRPF troops with 468 soldiers behind the 228 members of
bikers. These two groups are to march in the same number of columns. This sequence of soldiers
isfollowed by different states Jhanki which are showing the culture of the respective states.

(i) What is the maximum number of columnsin which the army troop can march?

(it) What is the maximum number of columns in which the CRPF troop can march?

(iif) What should be subtracted with the numbers of CRPF soldiers and the number of bikers so
that their maximum number of column is equal to the maximum number of column of army
troop?

(iv) What should be added with the numbers of CRPF soldiers and the number of bikers so that

their maximum number of column is equal to the maximum number of column of army troop?

10. Teaching Mathematics through activities is a powerful approach that enhance student’s
understanding and engagement. Keeping this in mind, Ms.Mukta planned a prime number game
for class 5 students. She announces the number 2 in her class and asked the first student to
multiply it by a prime number and then pass it to second student. Second student also multiplied
it by a prime number and passed it to third student. In this way by multiplying to a prime number,
the last student got 173250.

Now, Mukta asked some questions as given below to the students:

(i) What is the least prime number used by students?

(i) How many students are in the class?

12



(iii) What is the highest prime number used by students?

(iv) Which prime number has been used maximum times?

VERY SHORT ANSWERS

1. Atul, Ravi and Tarun go for a morning walk. They step off together and their steps measure
40 cm, 42 cm and 45 cm respectively. What is the minimum distance each should walk so that
each can cover the same distance in complete steps?

2. The LCM of two numbers is 14 times their HCF. The sum of LCM and HCF is 600. If one
number is 280, then find the other number.

3. If two positive integers X and Y are expressible in terms of primes as X = p’q® and Y = pq
what can you say about their LCM and HCF. IsLCM a multiple of HCF? Explain.

4. Find the largest number which divides 70 and 125 leaving remainder 5 and 8 respectively.

5. Show that 12" cannot end with the digit 0 or 5 for any natural number n.

6. There is a circular path around a sports field, Priya takes 18 min. to drive one round of the
field, while Ravish takes 12 minutes for the same. Suppose they both start at the same point and
at the same time and go in the same direction. After how many minutes will they meet again at
the starting point?

7. Explainwhy (17 x 5x 11 x 3% 2 + 2 x 11) isacomposite number?

8. The length, breadth and height of a room are 8 m 50 cm, 6 m 25 cm and 4 m 75 cm
respectively. Find the length of the longest rod that can measure the dimensions of the room
exactly.

9. A class of 20 boys and 15 girls is divided into n groups so that each group has x boys and y
girls. Find x, y and n.

10. Three alarm clocks ring at intervals of 4, 12 and 20 minutes respectively. If they start ringing
together, after how much time will they next ring together?

13



11. In aschool, there are two sections of class X. There are 40 students in the first section and 48
students in the second section. Determine the minimum number of books required for their class

library so that they can be distributed equally among students of both sections.
12. Find the smallest number which is divisible by both 644 and 462.
13. Two numbers arein theratio 4:5 and their HCF is 11. Find the LCM of these numbers.

SHORT ANSWERS

1. Prove that v/7 is an irrational number.

2. Prove that v/3 + /5 is irrational.

3. Find the largest number that will divide 398, 436 and 542 leaving remainders 7, 11, and 15
respectively.

4. In a seminar on the topic ‘liberty and equality’ the numbers of participants from Hindi, Social
Science and English department are 60, 84 and 108 respectively. Find the minimum number of
rooms required if in each room the same number of participants are to be seated and all of them

being in the same subject.

243 . ) . : iy
5. Prove that +T\/_ is an irrational number, given that /3 is an irrational number.

6. Given that v/3 irrational, hence show that 5 — ¥ 1s irrational.

4+/5-3

7. Given that V/5 irrational, hence show that is irrational.

8. A school hasinvited 42 Mathematics teachers, 56 Physics teachers and 70 Chemistry teachers
to attend a Science workshop. Find the minimum number of tables required, if the same number

of teachers areto sit at atable and each table is occupied by teachers of the same subject.

9. Provethat (v2 + v/3)? isan irrational number, given that v/6 is an irrational number.

14



10. Prove that % 1s an irrational number.

11. Three sets of Physics, Chemistry and Mathematics books have to be stacked in such a way
that all the books are stored subject-wise and the height of each stack is the same. The number of
Physics books is 144, the number of Chemistry books is 180 and the number of Mathematics
books is 192. Assuming that the books are of same thickness, determine the number of stacks of

Physics, Chemistry and M athematics books.

12. Prove that (5\/§ + g) is an irrational number given that V3 isan irrational number.

13. Prove that (4\/7 + g) is an irrational number given that v/2 is an irrational number.

14. Let x and y be two distinct prime numbers and p = x?y3,q = xy*, r = x°y?. Find the HCF

and LCM of p. g and r. Further check if HCF(p, q,r) X LCM(p,q,r) = p X g X r or not.

LONG ANSWERS

1. Three sets of English, Hindi and Sociology books dealing with cleanliness have to stacked in
such a way that all the books are stored topic-wise and height of each stack is the same. The
number of English books is 96, number of Hindi books is 240 and the number of Sociology books
Is 336. Assuming that the books are of same thickness, determine the number of stacks of

English, Hindi and Sociology books.

2. Prove that v/5 is an irrational number. Hence show that 3 + 2+/5 is aso an irrational number.

3. Prove that \/E + \/a is irrational, where p and q are primes.

4. A fruit vendor has 990 apples and 945 oranges. He packs them into baskets. Each basket

contains only one of the two fruits but in equal number. Find the number of fruits to be put in

each basket in order to have minimum number of baskets.

15



5. A circular field has a circumference of 360km. Three cyclist start together and can cycle 48km,

60km and 72km a day, round the field. When will the meet again?

16



UNIT TEST
Duration: 1 hour Marks: 30

SECTIONA

Each carry 1 mark
1. The HCF of two numbersaand b is5 and their LCM is 200. Find the product ab.

al b) 1000 c) 40 d) None of these.

2. In aschool there are two sections, namely A and B, of class X. There are 30 students in section
A and 28 students in section B. Find the minimum number of books required for their class
library so that they can be distributed equally among students of section A or section B.

a) 58 b) 420 c) 2 d) None of these

3. The LCM of two prime numbersp and g (p > q) is 221, thevalueof 3p—qis
a4 b) 28 c) 38 d) 48

4. Assertion: The H.C.F. of two numbers is 16 and their product is 3072. Then their L.C.M. =
162.

Reason: If aand b are two positive integers, thenH. C. F.xL.C. M. =axb

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).
(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.

SECTION B
Each carry 2 marks

5. 144 cartons of Coke cans and 90 cartons of Pepsi cans are to be stacked in a canteen. If each
stack is of the same height and if it contains equal cartons of the same drink, what would be the

greatest number of cartons each stack would have?

17



6. Given that HCF (306, 1,314) = 18. Find LCM (306, 1,314).

7. Show that 5v/6 is an irrational number.

SECTIONC

Each carry 3 marks

8. Find the greatest number that will divide 382, 509 and 636 leaving remainders 4, 5 and 6
respectively.

9. Prove that (3 + 2v/5)? is irrational.

SECTIOND

Each carry 5 marks

10. Find the largest number which on dividing 1251, 9377 and 15628 |leaves remainders 1, 2

and 3 respectively.

11. Show that there is no positive integer n, for whichvn — 1 + +/n + 1 isrational.

SECTION E

12. Today, she has planned a prime number game. She announces the number 2 in her class and
asked the first student to multiply it by a prime number and then pass it to second student. Second
student also multiplied it by a prime number and passed it to third student. In this way by
multiplying to a prime number the last student got 173250. He told this number to Shalvi in class.
Now she asked some questions to the students as given below.

Today, she has planned a prime number game. She announces the number 2 in her class and
asked the first student to multiply it by a prime number and then pass it to second student. Second
student also multiplied it by a prime number and passed it to third student. In this way by
multiplying to a prime number the last student got 173250. He told this number to Shalvi in class.

Now she asked some questions to the students as given below.
18



i) How many students are in the class?
i) What is the highest prime number used by student? (Or) What is the least prime number used
by students?

1ii) Which prime number has been used maximum times?

19



ANSWERS

Very Short
MCQ A — R Questions Case Study Short Answers | Long Answers
Answers
1.b)1 1. (d) Assertion (A) is false but reason (R) is| 1.i) c) 288 1. 2520 1. Proof 1.48,2,5and
true. = 7.
2. d) equal i) b) 4 2.80 2. Proof
2. (d) Assertion (A) is fase but reason (R) is| 2. Proof
3.0)4 iii)a) 22 x 32 | 3LCM = 3.17
true. 3% HCE 3. Proof
4.c) 204 iv) Composite P B 4.12 and 21 .
3. (8) Both assertion (A) and reason (R) are true p?q. LCMis a
number 4. 45
5. d) 1080 _ _ 5. Proof
and reason (R) is the correct explanation of multiple of HCF.
V) b) a%b?
| 5. 30 days.
6. c) 138 assertion (A). 6. Proof
| 4.13
2.1)c) 72
7.c)4 4. (c) Assertion (A) is true but reason (R) is 7. Proof
o) 3 5. Proof.
false. ).0)
8. b) 180 _ 8.14,12
Y Q) 2 6. 3 minutes
5. (c) Assertion (A) is true but reason (R) is ) ¢)
9.d) 81 9. Proof
) 7. It has more than
false. iv) b) LCM
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10. ¢) 320
11.¢) 1

12. b) 117
13.b)y

14. a) 98 kg
15. b) 60
16.¢) 13
17. a) 195 & 143
18.¢) 12
19. b) 18
20. ) 3647

21. (c) p°q*

6. (a)Both assertion (A) and reason (R) are true
and reason (R) is the correct explanation of

assertion (A).

7. (c)Assertion (A) is true but reason (R) is

false.

8.
(d) Assertion (A) is false but Reason (R) is true

3.1)a) 12

i) &) 3 apples5

bananas

iii) ¢) 6

iv) ) 15

v) d) 23

4.1) 12 noon

ii) 4

5.1) 12

i) 21

iii) 3780

iv) 45360

two factors.

8.25cm

9.n=7,x=4and

y=3

10. 1 hour

11. 240

12. 21252

13. 220

11. 12, 15, 16

14. HCF(p,q,7) =

2

Xy )

LCM(p,q,7) =
x5y4

HCF(p,q,7r) X
LCM(p,q,7) #

pXqXr

21




22. (d) 180a3h*

23. (c) 3

24.(c) 2

25.(a) 1

26. (a) 12

27. (c) 98

28. (c) any odd

number

29. (a) 13

30. (d) 0

31. (b) 51

32. (a) p=35x

6.1) 5

i) 12

iii) 21

iv) 3780

7.0) 3

ii) 720cm

i) 30

8.1) 12

1) 3apples & 5

bananas

iii) 6

Iv) 15

22




33. (d) ab(1 -

ab)(1 + ab)

34. (b) 7

35.(a) a

9.1) 16

i) 12

i) 4 Soldiers, 4

bikes

Iv) 12 Soldiers,

12 bikes

10.1) 3

i) 7

i) 11

Iv) 5

23




UNIT TEST
1. b) 1000

2. b) 420

3.¢) 38

4. (d) Assertion (A) isfase but Reason (R) istrue.

5.18

6. 22,338

7. Proof

8. 126

9. Proof

10. 625

11. Proof

12.1) 7 i) 11 or 2

iii) 5
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CHAPTER 2-POLYNOMIALS
Key Concepts

Polynomial
An expression consisting of the sum of two or more terms each of which is the product of a

constant and a variable raised to an integral power.

An algebraic expression of the form: ag+ ag X + @ X2+ &g x>+ ......... +a,x"..... in which ag, ay,
&, as...a, are coefficients and x is a variable having non-negative integral exponentsis caled a
polynomial in x.

Degree of Polynomial
The degree of apolynomial in one variable isthe largest exponent in the polynomial.

Types of Polynomials
Constant Polynomial
A polynomial of degree O is called a constant polynomial.

Linear Polynomial

A polynomial of degree 1 iscaled alinear polynomial.

Quadratic Polynomial

A polynomial of degree 2 is called a quadratic polynomial.

Cubic Polynomial
A polynomial of degree 3 is called a cubic polynomial.

Standard form of a Polynomial
If the termsin a polynomial are written in ascending or descending powers of the variablein it,

then the polynomial is said to be in Standard Form.

Value of Polynomial

If p(x) isapolynomial in x and if ais any real number, then the value of polynomia obtained by
replacing x by ain p(x) and it is denoted by p(a).
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Zero of polynomial

If p(x) is a polynomial in x and if ‘a’ is any real number, such that p(a) = 0, then ‘a’ is called a

zero of the polynomial p(x).
For any linear polynomial ax + b, zero of the polynomial will be given by the expression P(- S).

Remark

In general, the number of zeroes a polynomia depends upon the degree of the polynomial. A

polynomial of degree ‘n’ has ‘n’ zeroes.

Geometrical M eaning of the Zer oes of a Polynomial

The graph of a polynomia p(x) of degree n can intersects or touches the x axis at at-most n
points. The number of real zeroes of the polynomial is the number of times its graph touches or
intersects x axis.

Graph of Polynomials

Linear Polynomial: The graph of a linear polynomial p(x) = ax + b is a straight line that

Intersects X-axis at one point only.

Quadratic Polynomial: (i) Graph of a quadratic polynomial p(x) = ax* + bx + c is a parabola

which opens upwards, if a> 0 and intersects X-axis at a maximum of two distinct points.

(ii) Graph of a quadratic polynomial p(x) = ax* + bx + c isa parabola which opens downwards, if

a< 0 and intersects X-axis at a maximum of two distinct points.

Results

o A linear polynomial has at-most one real zero.

o A quadratic polynomial has at-most two real zeroes.

o A cubic polynomial has at-most three real zeroes.

o In general, the number of zeroes of a polynomial depends upon the degree of the

polynomial. A polynomial of degree ‘n’ has ‘n’ zeroes. 26
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« |f the zeros are both positive, then

For a quadratic polynomial ax? -.|r"bx\_-_|- c

'

aand ¢ have the sam

oo
i
P |

« If the zeros are both negative then a, b and ¢ have the same sign.

e sign and b has the opposite sign.

/

\ .

G)me Important Identities

o o®+p*>=(a+p)-2ap
o (a-PB)’=(a+p)’-40p
o a-p==./(a + B)2 —4aB
o & +p*=(a+p) -3ap(a+p)

L

o' +B* = (0 + B - 2(ap)’

(Or) o +p*={(a+p)’ - 208}*- 2(ap)’

4

!
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MULTIPLE CHOICE QUESTIONS
1. The zeros of the polynomial x? — 2x — 3 are

a)-3,1 b) -3, -1 c)3,-1 d) 31

2. The zeros of the polynomial 4x? + 5v2x — 3 are

a) —3v2,V2 b) — Bﬁ,g c) %ﬁ% d) none of these

3. If one zero of the quadratic polynomial (k — 1)x? + kx + 1 is — 4 then the value of k is

3 — b) 2 0= d)

4. It is given that the difference between the zeros of 4x? — 8kx + 9 is 4 and k > 0. Then, k = ?
) - b) > 02 d) 2

5. If aand b are zeroes of the polynomial 2t? — 4t + 3, then the value of a?b + ab? is

@z b) 2 0) 3 d) 4

6. The zeroes of the polynomial x> — 3x — m(m + 3) are

amm+3 b) -m, m+ 3 cm,-(m+3) d) -m,-(m+ 3)

7. Which of the following is/are not graph of a quadratic polynomial ?

-
i 4 l hn . HJ - 1 _1-,_--_,[5.(.1&_ "-.3'::’(_)..!:‘...- 3
L) : *2 Sy ;

-

Koo

\\“ = .

= . l ] J al i e

o
a\
i
S

8. The graph of the polynomial p(x) is given as below, the zeroes of p(x) are
a)-3,-2,0and 0 b) -2,0,2and 3 [
¢)-3,-2,0and 2 d)-3,0,2and 3 g _Hfgrlrﬂ

9. If one zero of the polynomial p(x) = —8x% + (k + 5)x + 36 are negative to each other, then
thevalue of k is
a -5 b) 5 c) 4 d) 3
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10. If a and B are zeroes of the polynomial p(x) = x?> — p(x + 1) + ¢ such that (a + 1)(B+1) =0

thenthevalueof cis

a) -1 b) 1 o) - d) -

11. Suppose a and B are zeroes of the quadratic polynomial p(x) = x?> — (k + 5)x + 3(2k — 3)

suchthat o + 3 = “76 thenthevaueof kis
a) ? b) - 1:9 C) % d) none of these

12. If one zero of the polynomial p(x) = 2x? — 5x — (2k + 1) is twice the other zero, then the

valueof kis

a) % b) - 1797 C) % d) none of these

13. If the square of difference of the zeroes of the quadratic polynomial p(x) = x? + px + 45 is
equal to 144, then the value of p are
ato b) + 12 c)+15 d) + 18

14. If one zero of the quadratic polynomial 2x? — 3x + p is 3, then its other zero is

1

-3 3 1 -
15. If the degree of polynomial p(x) is n, then the maximum number of zeroesit can haveis
an b) n? on® d) none of these

16. Zeroes of the polynomial 4x* — 9 are

a + g b) + g c) + g d) none of these

17. 1If p(x) isapolynomial of degree one and p(a) = 0, then ais said to be:
a) Zero of p(x) b) Value of p(x) ¢) Constant of p(x) d) none of the above

18. Zeroes of a polynomia can be expressed graphically. Number of zeroes of polynomial is
equal to number of points where the graph of polynomial is:

a) Intersects x-axis b) Intersectsy-axis c) Intersects y-axisor x-axis d) None of the above
19. What isthe number of zeroesthat alinear polynomial has/have?

a) 0 b) 1 €) 2 d) 3

20. The graph of the polynomial ax* + bx + c is an upward parabola if
aa>0 b)a<0 c)a=0 da=1
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21. If the sum of the zeroes of the polynomia p(x) = p(x) = 2x? — kv/2x + 1 is V2, then the

vaueof kis
(@) V2 (b) 2 © 2V2 mg

22. The zeroes of a polynomia x? +px +q are twice the zeroes of the polynomial

4x? — 5x — 6. Thevaueof pis

@-; O3 ©5 (@10

23. If a and B (a > B)are the zeroes of the polynomial —x? + 8x + 9, then (a — ) isequal to
(@ -10 (b) 10 (c) £10 (d)8

24. What should be subtracted from the polynomial x? — 16x + 30, so that 15 is the zero of the

resulting polynomial ?
(& 30 (b) 14 (c) 15 (d) 16
25. A quadratic polynomial, one of whose zeroesis 2 + /5 and the sum of whose zeroesis4 is

@x*+4x—-1 (Ox*—4x—-1 (©)x*—4x+1 (d)x*+4x+1

26. If and are the zeroes of polynomia 3x* + 6x + k such that @ + 8 + aff = — 2 then the value

of kis
(@8 (b) 8 (c) 4 (d) 4

27. Two polynomials are shown in the graph below. The number of distinct zeroes of both the

"

N
7 \Jf/\

polynomialsis

(@3 (b) 5 (©) 2 (d) 4

28. If — 4 is a zero of the polynomial p(x) = x* — x — (2 + 2k), thenthevalue of k is

(@ 3 (b) 9 (©) 6 (d) -9
30



29. If one zero of the polynomid q(x) = (p? + 4)x? + 65x + 4p isreciproca of the other, then
thevalueof pis
(@ 1(b)-1(c)2(d)-2

30. If a and p are the zeroes of the polynomial p(x) = x? — ax — b, then the value of (a + f +
aB) is

@a+b (b)—a—b (c)a-b (d)-a+b

31. Zeroes of the polynomial p(x) = x? — 3v2x + 4 are

(@ 2,v2 (b) 2v/2,V2 (C) 4v2, 2 d) V2,2
32. If a and B are zeroes of the polynomial p(x) = kx? —30x + 45k and a + B = af, then
valueof kis
2 3 3 2
@ —3 (b) - © 3 (d)

ASSERTION AND REASON TYPE QUESTIONS

Direction: In the following questions, a statement of Assertion (A) is followed by a statement of
Reason (R).

Mark the correct choice as:

(@) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.

1. Assertion: P(x) = 4x® — x* + 5x* + 3x — 2 isapolynomial of degree 3.

Reason: The highest power of x in the polynomial P(x) is the degree of the polynomial.
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2. Assertion: If one zero of poly-nominal p(x) = (k? + 4)x* + 13x + 4k is reciprocal of other, then
k=2.

Reason: If (x — a) isafactor of p(x), then p(a) = 0i.e. aisazero of p(x).

3. Assertion: The graph y = f(x) is shown in figure, for the polynomial f (x). The number of zeros
of f(x) is3.

Reason: The number of zero of the polynomial f(x) is the number of points of which f(x) cuts or

touches the axes. v 4

N [N

xi| A O X

Yy
4. Assertion: Degree of azero polynomial is not defined.
Reason: Degree of a non-zero constant polynomial isO.

5. Assertion: If the sum of the zeroes of the quadratic polynomial x? — 2kx + 8 is 2 then value of k
isl.

Reason: Sum of zeroes of a quadratic polynomial ax® + bx + ¢ is_;b :

6. Assertion: If the product of the zeroes of the quadratic polynomial x*+ 3x + 5k is -10 then

vaueof kis-2.

Reason: Sum of zeroes of a quadratic polynomial ax® + bx + ¢ is%b

7. Assertion: A quadratic polynomial, sum of whose zeroes is 8 and their product is 12
isx*— 20x + 96.
Reason: If aand f be the zeroes of the polynomia f(x), then polynomia is given by

f(x) =x? — (a + B)x + ap.
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8. Assertion: A quadratic polynomial having 4 and 3 as zeroesis x? — 7x — 12.

Reason: The quadratic polynomial having o and 8 as zeroesis given by p(x) = x? — (a + B)x + af.

9. Assertion: Zeroes of f(x) = x? —4x — 5 are 5,—1.

Reason: The polynomial whose zerosare 2 + /3,2 — /3 is x? — 4x + 7.

1.

10. Assertion: If a and B be the zeroes of the polynomial x? + 2x — 15, then é + 5 is %

Reason: If a and B be the zeroes of the polynomial ax? + bx + ¢, thena + B = —E and aff = §

11. Assertion: If the graph of a polynomial touches x-axis at only one point, the polynomial

cannot be a quadratic polynomial.

Reason: A polynomial of degreen (n> 1) can have at most n zeroes.

CASE STUDY BASED QUESTIONS

1. If we jerk a stretched rope certain waves are produced on the rope. The figure given below

shows a part of the wave. Answer the given questions by looking at the figure:

AY

1) The shape which is shown in the graph is
a) spiral b) ellipse  ¢) linear d) parabola

1) How many zeroes are there for the polynomial?
a2 b3 ol do

iii) The graph of y = ax* + bx + ¢, opens upwards if
a)a>0 b)a=0 c)a<0 da>0

iv) The expression of the given polynomial is vy
a)x*—3x—4 b) x* +3x — 4 c)x*—3x+4 d)x* +3x+ 4

V) The zeroes of the polynomial are
al-4 by-1,-4 c¢)-1,4 di14
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2. A park in Shakti Nagar in Delhi has swings made of rubber and iron chain. Kanishka who is
studying in class X has noticed that this is a Mathematical shape, she has learned in Maths class.
She drew the shape of the swing on her notebook as shown. Following questions raised in her

mind.

“““""’"*miim
_’*A“:‘""“ -

T &

i) The shape of the curveis
a) spiral b) elipse c) linear d) parabola

i) How many zeroes are there for the polynomial (shape of the swing)?
a2 b) 3 01 d) o

iii) The zeroes of the polynomial shown above are
a-1,5 b)-1,3 c) 3,5 d)—4,2

iv) The expression of the polynomial is
a)x% +2x—3 b)x? —2x + 3 c)x*—2x—3 d)x? +2x+3

v) The vaue of the polynomial if x = 1is

a) -4 b) 5 Q-5 d) 6

3. The below curve represents a polynomial p(x). The curve meets the x-axis at A and B, and the
y-axis at C. Also OA = 2 units and AB = 4 units. Observe the below diagram and answer the

guestions that follow.

* =

i) p(x) isa polynomial.

a) linear b) quadratic C) cubic d) biquadratic c}
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ii) Zeros of p(x) are

a0and2 b)2and4 c¢)2and6 d)0,2and6

iii) The graph of parabola ax? + bx + ¢ opens upwards, then
aa>0 b)ya=0 c)a<0 d)a<o0

vyp)=___
a)x>—8x+12 b)x*—8x—12 ¢)x*+8x+12 d)x?>+8x—12

V) The coordinates of C are

a) (12, 0) b) (- 12, 0) c) (0,-12) d) (0, 12)

4. Priya and her husband Aman who is an architect by profession, visited France. They went to
see Mont Blanc Tunnel which is a highway tunnel between France and Italy, under the Mont
Blanc Mountain in the Alps, and has a parabolic cross-section. The mathematical representation

of the tunnel is shown in the graph. y

- >

Based on the above information, answer the following questions.

i) The zeroes of the polynomial whose graphisgiven, are

a) -2, 8 b) -2, -8 c) 2, 8 d)-2,0

i) What will be the expression of the polynomial given in diagram?
a)x>—6x+16 b) —x*+6x+16 c)x*+6x+16 d) —x*—6x—16
i) What is the value of the polynomial represented by the graph, when x = 4?

a) 22 b) 23 c) 24 d) 25
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iv) If the tunnel is represented by — x? + 3x — 2. Then its zeroes are
a -1, -2 b)1,-2 c-12 di12
V) If one of the zero is 4 and sum of zeroesis - 3, then representation of tunnel as apolynomial is

a)x%> —x + 24 b) —x? —3x+ 28 c)x? +x+ 28 d)x? —x+ 28

5. A company is going to make frames as part of a new product they are launching. The frame

will be cut out of apiece of steel as shown in the diagram below.

The inside of the frame has to be 11cm by 6cm and the width of the frame is x cm from each side.
Based on the above information, answer the following questions:

1) The length of outer rectangleis

a) 11 +x b) 11 + 2x c)11-x d) 11— 2x

I1) The expression for the area of outer rectangleis

a) (11 + 2x)( 6 + 2x) b) (11 — 2x)(6 — 2x)

C) 2[(11 + 2x) + (6 + 2X)] d) none of these

iii) The polynomial formed by the area of the outer rectangleisa

a) constant polynomial b) linear polynomial

) quadratic polynomial d) cubic polynomial

Iv) The zeroes of the polynomial formed cuts the x-axis at

a) —— b) =, 3 0)—11,-2 d)-=,-3
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V) The graph of the polynomial formed cut the x-axis at

a) lpoint b)2points c¢)3points d) will not intersect the x axis

6. The figure given here shows the path of a diver, when she takes a jump from the diving board.
Clearly it is a parabola. Annie was standing on a diving board, 48 feet above the water level. She
took a dive into the pool. Her height (in feet) above the water level at any time ‘t’ in seconds is

given by the polynomial h(t) such that h(t) = — 16t* + 8t + k.

i) What isthe value of k?
a0 b) -48 c) 48 d) 2=

-16

ii) At what time will she touch the water in the pool?

a) 30 seconds b) 2 seconds ¢) 1.5 seconds d) 0.5 seconds

ii1)) Rita’s height (in feet) above the water level is given by another polynomial p(t) with
zeroes— 1 and 2. Then p(t) is given by
QAtr+t—2 b) t?+2t—1 C) 24t*— 24t + 48 d) — 24t> + 24t + 48

iv) A polynomial g(t) with sum of zeroes as 1 and the product as — 6 is modelling Anu’s height in
feet above the water at any timet (in seconds). Then q(t) is given by

At?+t+6 b)t?+t—6 c)—8t°+ 8t +48 d) 8t*— 8t + 48

V) The zeroes of the polynomial r(t) = — 12t2 + (k — 3)t + 48 are negative of each other. Thenk is

a)3 b) 0 Q)15 d)-3
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7. One day, due to heavy storm an electric wire got bent as shown in the figure. It followed some

mathematical shape of curve. Answer the following questions below.
Ao

.

Mg
1) How many zeroes are there for the polynomial (shape of the wire)
i) Find the zeroes of the polynomial.

1ii) Find the quadratic polynomial whose zeroes are -3 and 4

iv) If one zero of the polynomial x? — 5x - 6 is 6 then find the other zero

8. Just before the morning assembly ateacher of kindergarten school observes some clouds in the
sky and so she cancels the assembly. She also observes that the cloud has a shape of the

polynomial. The mathematical representation of acloud is show in the figure.

(i) Find the zeroes of the polynomial represented by the graph.
(if) What will be the expression for the polynomial represented by the graph?
(iii) What will be the value of the polynomial represented by the graph when x = 3?
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(iv) If & and B are the zeroes of the polynomial f(x) = x? + 2x — 8, then find a* + B*.

9. A ball is thrown in the air so that t seconds after it is thrown its height h meter above its

starting point is given by the polynomial h = 25t — 5t2.

hit)
)

0 (52,07 (5, 0)

Observe the graph of the polynomial and answer the following questions:

(i) Write zeroes of the given polynomial.

(i1) Find the maximum height achieved by ball.

(i) After throwing upward, how much time did the ball take to reach to the height of 30m?

(iv) Find the two different values of t when the height of the ball was 20m?

VERY SHORT ANSWERS

1. If one zero of the polynomial (a? + 9)x* + 13x + 6a is reciprocal of the other, find the value
of a
2. If (x + @) isafactor of the polynomial 2x* + 2ax + 5x + 10, find the value of a.

3. If a and P are the zeros of the polynomial 2x* + 7x + 5, find the value of a + B + «f.

4. If a and B are the zeros of the polynomial f(x) = 5x% — 7x + 1, find the value of (i + é)

5. If a and B are the zeroes of the quadratic polynomial p(x) = x* — 5x + 6, then find the value
of a* + B*.
6. If a and B are the zeroes of the quadratic polynomial p(x) = x* — 6x + k, find the value of k

if 3a+ 2B = 20.
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7. Find the value of k such that the polynomial x? — (k + 6)x + 2(2k — 1) has sum of its zeroes
equal to half of their product.

8. If a and B are the zeroes of the quadratic polynomial p(x) = 4x*> + 4x+ 1, then find a
guadratic polynomial whose zeroes are 2a and 2f3.

9. Find the value of p, for which one root of the quadratic polynomial px* — 14x + 8 =0 is 6
times the other.

10. If aand B are the zeroes of the polynomial f(x) = x? — 6x + k, find the value of k, such
that o? + 2 = 40.

11. If one zero of the quadratic polynomial 2x* — 3x + p is 3, find the other zero. Also, find the
value of p.

12. If a and B are the zeroes of the polynomia p(x) = 4x2 — 5x — 1, find the value of o*p> +
aspt.

13. If the sum of the zeroes of the quadratic polynomial p(x) = kx? — 4x + 2k is same as their
product, find the value of k.

14. |f one zero of the quadratic polynomial p(x) = 4x*— 8kx + 8x — 9 is negative of the other, then
find the zeroes.

15. If —5 is one of the zeroes of 2x? + px — 15 and the quadratic polynomial p(x? + x) + k has both

the zeroes equal to each other. Find k.

16. Find the zeroes of the polynomial p(x) = x? + gx = %.

17. If p and q are zeroes of the polynomia p(y) = 21y? —y — 2, then find the value of

(1-p)(2-a).

18. If '« 'and ' B ' are the zeroes of the polynomial p(y) = y? — 5y + 3, then find the value of

0!4,33 + C(3,34.
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19. If the sum of the zeroes of the polynomial

p(x) =@+ Dx*+ 2p +3)x+ (3p + 4) is — 1, then find the value of p.

SHORT ANSWERS
1. Find the zeros of the quadratic polynomial 2+v/3x? — 5x ++/3 and verify the relationship

between the zeros and the coefficients.
2. Ifx = g and x = —3 are the roots of the quadratic polynomial ax? + 7x + b, then find the

values of aand b.
3. If a and B are the zeros of the polynomial f(x) = x* — 5x + k such that a« — 8 = 1, then find

the value of k.

4. If « and B are the zeros of the polynomial f(x) = 6x? + x — 2, find the value of (% + 5)

5. If a and B are the zeros of the polynomial f(x) = x? + x — 2, find the value of (i — %)

6. If a and B are the zeroes of the quadratic polynomial p(x) = ax* + bx + c, then evaluate the

following: i) o« + B2 ii)%z+%2
7. If a and B are the zeroes of the quadratic polynomial p(x) = ax? + bx + ¢, then evaluate the
following: i) o® — B2 i) a3B% + o?p3

8. If « and B are the zeroes of the quadratic polynomial p(x) = x? — 1, then find the quadratic

. 2 2
equation whose zeroes are E“ and ;B

9. If the zeroes of the quadratic polynomial x? + px + q are double in value to the zeroes of
2x% — 5x — 3, find the values of p and .

10. If p and q are zeroes of the polynomial x? — 4x + 3, show that i + é —2pq + % = 0.

11. If a and B are the zeroes of the quadratic polynomial p(x) = 21y? —y — 2, find a quadratic

polynomial whose zeroes are 2a and 2f3.
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12. If a and B are the zeroes of the quadratic polynomial f(x) = 2x2? — 5x + 7, find the quadratic
polynomial whose zeroes are 2a + 33 and 3a + 2f3.

13. Find the quadratic polynomial whose zeroes are square of the zeroes of the polynomial
X2 —x— 1.

14. If o and B are the zeroes of the quadratic polynomial p(x) = x? — 2x + 3, then form a quadratic
polynomial whose zeroesare o + 2 and 3 + 2.

15. If aand B are the zeroes of the quadratic polynomial p(x) = x? + 4x + 3, form a quadratic

polynomial whose zeroesare 1 + g and 1 + %

16. Find a quadratic polynomia whose sum of the zeroes is 8 and difference of the zeroesis 2.

17. If a and f are the zeroes of the polynomial p(x) = x? — (k + 5)x + (5k +1) such that

a+p = % then find the value of k.

18. If a,p are the zeroes of the polynomial 3x? — 13x — 10, then find the vaue of
Ba+1DBL+1).

19. If a and f are zeroes of the polynomial p(x) = x? — 2x — 1, then find the value of i + i +

3ap.

20. Obtain the zeroes of the polynomial 7x* 4+ 18x — 9. Hence, write a polynomia each of

whose zeroes is twice the zeroes of given polynomial.

21. Obtain the zeroes of the polynomial p(x) = 2x% — 5x — 3. Hence, obtain a polynomial each

of whose zeroes is one less than each of the zero of p(x).

LONG ANSWERS

1. If a and B are the zeroes of the quadratic polynomial p(x) = x* — 3x — 2, find a quadratic

. 1
equatl on whose zeroes are —— and .
20+ 2B+a

2. If a and B are the zeroes of the quadratic polynomial p(x) = x* — 2x+ 3, finda quadratic

) -1 -1
polynomial whose zeros are <=, 8%,
o+l B+1
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3. If a and B are the zeroes of the quadratic polynomial p(x) = 2x* + 5x + k satisfying the

relation a® + B2 + aff = %, then find the value of k.
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UNIT TEST
Duration: 1 hour Marks: 30

SECTIONA

Each carry 1 mark

1. If 2 and —3 are the zeroes of the quadratic polynomial x> + (a+ 1)x + b, then thevalue of a+ bis
a) -5 b) 0 c)6 d) -6

2. If two zeroes of a quadratic polynomial are 5 — 3v/2 and 5 + 3+/2, then the quadratic polynomial
is

a) x—10x—7 b) x?— 10x + 6 c) x*— 10x + 14 d) x>~ 10x + 7

3. The zeroes of the quadratic polynomial x + 99x + 127 are

a) both positive b) both negative  ¢) one positive and one negative d) both equal
4. Assertion: If zeroes of the polynomial f(x) = 5x2 — 11x — (k — 3) are reciprocal of each other,
thenk = -2

Reason: The product of the zeroes of the polynomial ax2 + bx + cis _76 :

(@) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.

SECTION B
Each carry 2 marks

5. Form a quadratic polynomial, one of whose zeroes is 2 + /3 and sum of zeroes is 4.

6. If a and B are the zeroes of the quadratic polynomial p(x) = 5x% + 5x + 1 then find the value

of a7+ p71.
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7. If one zero of the quadratic polynomial f(x) = 4x? — 8kx + 8x — 9 is negative of the other,

then find the zeros of kx? + 3kx + 2.

SECTION C

Each carry 3 marks
8. Show that % and _73 are the zeroes of the polynomial 4x2 + 4x — 3 and verify the relationship

between zeroes and coefficient of polynomial.

9. If product of the zeroes of the polynomial kx? + 41x + 42 is 7, then find the zeroes of the
polynomial (k — 4)x? + (k + 1)x + 5.

SECTIOND

Each carry 5 marks

10. If a and B are the zeroes of the quadratic polynomia p(x) = x* — p(x + 1) — ¢, show that

(a+1)(B+1)=1-c

11. If a and B are the zeroes of the quadratic polynomia 2x* — 5x + 7, then find a quadratic

polynomial whose zeroes are (3a + 48) and (4a + 3[3).

SECTION E

12. MrsA is a Mathematics Teacher. She knows how important Mathematics assignments are.
These help to review classwork, to include study habits, to learn to use resources etc.

Today she prepared the following assignment on application of relation between the zeroes
a and B and the coefficient of a quadratic polynomia x? + x — 6.

1) Find the value of o + 3.

ii) Evaluate a — B (Or) Find the value of a? + 2.

iii) Find the value of o® + (3.
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ANSWERS

MCQ A — R Questions Case Study Very Short Answers Short Answers Long Answers
l.¢)3,—-1 1. (d) Assertion (A) is| 1.i)d ii)a iii)d Fag=>3 1_£,i 1. k{xz _2 i}
2’3 16 16
false but reason (R) is|iv)a v)c
_3VZ 32 = 2_2,.1
2.0)%’72 2.a=2 2a=3b=—6 2.k{x X+3}
true. 20 d i i b
)d ii)a i) =1 3 k=2
5 —
3.b)3 2. (b) Both assertion | . 3k=6
iv)c Vv)a £
Y (A) and reason (R) ' -25
93 3.i)b i) ciii)a 12
are true but reason 5. -56
-3
5.0)3 (R) is not the correct | iv)a v)d >3
6.-16
explanation of
6.b) -m, m+3 Y 40)a iiyb ii)c il 6.1) —b3+:abc
a
assertion (A). _ '
7.d) iv) d v)b i) —b3+3abc
— aZc
3. (c) Assertion (A) is 5. ) by iiiye 8. p(x)
8.¢)-3,-2,0and 2 - Ye 2 o
true but reason (R) is FEZAAL 7.0) =2 b22‘4ac
a
) iv)d v)b
9.8) -5 false. 9.p=3 i) 2
a3
6.i)c ii)b iii)d
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10.a8) -1
19
12.0) - =<
9
13.d) +18
-3
15.a)n
16.b) +3

17. @) Zero of p(x)

18. (@) Intersects x-

axis19.b) 1

20.a)a>0

4. (b)Both assertion
(A) and reason (R)
are true but reason
(R) is not the correct
explanation of

assertion (A).

5. (a) Both assertion
(A) and reason (R)

are true and reason

(R) is the correct
explanation of
assertion (A).

6. (b)Both assertion
(A) and reason (R)

are true but reason

iv)c Vv)a

7.0)3 ii)-2,0,2

i) x2 —x—12
iv) -1

8.i)-35& 0.5
i) x*+3x + 1.75
i) 19.75

iv) 272
9.i)0and 5
ii)%5 or 31.25m
li)yt=2

iV)t=1& 4

10. k=-2
11. p =-9, other zero
——
IS—
2

12 =

" 256

13. k=2
14._—3 and 3
2 2

15.k =2

4
16. Zeroes are 2, —2
17.2

7

18. 135

19.p=-2

8. k(x?® +4x+4)

9.p=-5q9=-6

10. Proof.

11. 21x%> — 2y — 8
12. 2x? — 25x + 82
13.x2—3x+1

14. x* — 6x + 11

15. 3x% — 16x + 16.

x® —8x + 15
17. k=7
18. -16

19.-4

20. x? +§x—

% or 7x% + 36x —
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21. (b) 2

22.(8) —2

23. (b) 10

24. (c) 15

25. (b) x2 — 4x — 1

26. (d) 4
27.() 2

28. (b) 9

29. (c) 2
30.(c)a-b

31. (b) 2v2,+/2

32.(d)

(R) is not the correct
explanation of

assertion (A).

7. (d)Assertion (A) is
false but reason (R) is

true.

8. (a) Both assertion
(A) and reason (R)
are true and reason
(R) is the correct
explanation of

assertion (A).

9. (c)Assertion (A) is

true but reason (R) is

36

21, x2 —1x—
2

3or2x?—x—6
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false.

10. (a) Both assertion
(A) and reason (R)
are true and reason
(R) is the correct
explanation of
assertion (A).

11. (d) Assertion (A)

is fase but Reason
(R) istrue.

UNIT TEST
1.d)-6

2.d) x*—10x + 7

3. b) both negative
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4. (c) Assertion (A) istrue but Reason (R) isfalse.

5.x2—4x+1

6. -5

7.—land—2

8. Verification

9. _?5 and -1

10. Proof

11. 2x? — 35x + 157

12.i)-1 i) £5(Or) 13

i) -19
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CHAPTER 3- PAIR OF LINEAR EQUATIONSIN TWO VARIABLES
Key Concepts
Linear Equation in two variables
An equation of the form ax + by + ¢ = 0, where a, b, and ¢ are real numbers such that aand b are

not both zero is called alinear equation in two variables.

Pair of Linear Equationsin two variables
Two linear equations in same two variables x and y are called pair of linear equations in two

variables.

General form of Pair of Linear Equations
The general form of par of linear equations in two variables is a;x + byy + ¢; = 0 and

X + by + ¢, = 0where &, &, by, by, ¢1, ¢, arereal numbers.

Solution
The solution of pair of linear equations a;x + by + ¢, = 0 and ax + byy + ¢, = 0 is the ordered

pair (X, y) which satisfies both the equations.

Consistent or Independent System

A system of simultaneous linear equations is said to be consistent, if it has atleast one solution.

Dependent System
A system which represents a pair of equivaent equations and has an infinite number of solutions

is called as dependent system or consistent with infinite solutions.

Inconsistent System

A system of simultaneous linear equationsis said to be inconsistent if it has no solution.

51



Algebraic Methodsfor Solving rr‘i"aj\,r‘ of Linear .Equatioﬂsj:? :
I ' T _—— \
Substitution Method !

Steps used in this method to solve apair of linear equations are given below.

E -
-~ -
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Elimination M ethod

Steps used in this method to solve apair of linear equations are given below.

Elimination M ethod

Step |: Firstly; make the coefficient of one variable (x or y)
numerically equal by multiplying both equations by some
suitable non-zero constant.

Step 11: Now, add or subtract both equations, so that one
variable is eliminated and remaining equation has one
variable.

Step I11: Solve the equation in one variable to get the value
of thisvariable (x or y).

Step 1V: Substitute this value (x or y) in any one of the given
equations to get the value of other variable.

v
=
|;—-
=
'z
=
@
@
(=9
=
e
=
l—-
(=
[~
=
()
(—
=
=
r
=
I

@
[
=
— o
7
=
I'T'
~
I{Z
'@
=
=
~
=
&
| —
-
=
@
@
(=%
=
=
[~
(=
—
(—
'z
fir

Relative Speed

Suppose two bodies are moving at a different speed in the same direction.

L et the speed of 1st body be x km/hr and the speed of the 2nd body isy km/hr.
So, their relative speed is= (x — y) km/hr [x > y]
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MULTIPLE CHOICE QUESTIONS

1. If 2x + 3y =12 and 3x — 2y = 5 then
aAx=2y=3 byx=2,y=-3 cx=3y=2 dx=3,y=-2

2. Ifx—y:2andi=3then
X+y 5

Ax=4y=2 byx=5y=3 CX=6y=4 dx=7,y=5
3. If29x + 37y = 103 and 37x + 29y = 95 then
ax=1ly=2 byx=2,y=1 x=3y=2 dx=2,y=3
4. The system kx —y = 2 and 6x — 2y = 3 has a unique solution only when
ak=0 b)k#0 k=3 d)k#3
5. The system x + 2y = 3 and 5x + ky + 7 = 0 has no solution, when
a k=10 b)k # 10 c)k=_?7 d) k=-21
6. If the lines given by 3x + 2ky = 2 and 2x + 5y + 1 = 0 are parallel then the value of k is

-5 2 3 15

7. For what values of k do the equations kx — 2y = 3 and 3x + y = 5 represent two lines
intersecting at a unique point?
ak=3 b) k=-3 k=6 d) al rea values except -6

8. The pair of equations x + 2y + 5= 0 and — 3x— 6y + 1 = 0 has

a) aunigue solution b) exactly two solutions ) infinitely many solutions d) no solution

9. In a cyclic quadrilateral ABCD, it is being given that £A = (x+y + 10)°, «B = (y + 20)°,
2C=(x+y—30)"and £D = (x+ y)°. Then, 2B = ?

a) 70° b) 80° c) 100° d) 110°

10. If apair of linear equations is consistent then their graph lines will be

a) parallel b) always coincident ¢) dways intersecting d) intersecting or coincident
11. The graphs of the equations 6x — 2y + 9 = 0 and 3x — y + 12 = 0 are two lineswhich are

a) coincident b) parallel c) intersecting exactly at one point  d) perpendicular to each other
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12. The graphs of the equations 5x — 15y = 8 and 3x — 9y = % are two lines which are
a) coincident b) parallel c) intersecting exactly at one point  d) perpendicular to each other
13. Two lines are given to be parallel. The equation of one of the lines is 3x — 2y = 5. The

eguation of the second line can be:
aX+8y=7 b) -12x -8y =7 c)-12x+8y=7 d) 12x +8y =7

14. If ax + by = a® — b? and bx + ay = 0, then the value of (x + y) is
a) a®? — b? b)a+b C)a—b d) a% + b?

15. The angles of atriangle are x, y and 40°. The difference between the two angles x and y is
30°. Thevalueof 2x +y is
a) 225° b) 230° c) 140° d) 150°

16. If x = a, y = bisthe solution of the equationsx —y=2andx +y =4,thena+ b=
al b) -2 C)2 d) 3

17. For what values of a and b does the following pair of equations have an infinite number of
solutions?2x +3y =7;ax+y)—-b(x—-y)=3a+b-2
a3and1l b) 5and 1 c)4and3 d) 5and -2

18. For what values of p and g the system of equations, 2x + 3y = 7,
(p+gq+1x+(p+2g9+2)y=4(p+q) +1will represent coincident lines ?
al5 b) 3,5 c) 4,3 d) 32

19. Two numbers are in the ratio 5:6. If 8 is subtracted from each of the numbers, the ratio
becomes 4:5, then the numbers are
a) 25 and 30 b) 40 and 48 ¢) 30 and 36 d) 45 and 54

20. The length and breadth of afield if its areais 540 m? and perimeter is 96 m are
a36mand15m b)l18mand30m c¢)9mand60m d)25mand?21.6m

21. The sum of the digits of atwo-digit number is 9. If 27 is added to it, the digits of the number
get reversed. The number is:
a) 45 b) 72 c) 63 d) 36

22. Thegraph of y =5isaline parallel to the

a) X-axis b) y-axis c) both axis d) none of these
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23. What type of straight lines will be represented by the system of equations 2x + 3y = 5 and
ax + 6y =7?

a) intersecting b) paralel C) coincident d) none of these

24. The sum of numerator and denominator of afraction is 12. If the denominator is increased by

3, the fraction becomes % Thefractionis

a)% b) — c)§ d)g

12

25. Shipra gave a note of X 2,000 for a pair of jeans worth X 500. She was returned 11 notes in
denominations of X 200 and X 100. Which pair of equations can be used to find the number of X
200 notes, x, and the number of X 100 notes y? How many notes of X 200 did she get?

a) X + y = 11 and 200x + 100y = 1500; 4 b) x =y + 11 and 200x + 100y = 2000; 4
¢) X +y =15 and 200x + 100y = 1800; 10 d) x + y =15 and 100x + 200y = 1800; 12

26. In the equations shown below, a and b are unknown constants. 3ax + 4y = —2 2x + by = 14
If (-3, 4) isthe solution of the given equations, what are the values of aand b?

aa=5b=2 bya=5b=-2 c0a=2,b=5 da=-2,b=5

27. Which of these linear equations have a unique solution?

b) 4 ¢) d d) 4
R r«, | :

] d N
NN i ! HHS
TN N 1 17N
PR, e 8 T

"\ ! TR EEP

a)

oy o bt

28. The sum of two numbersis 1000 and the difference between their squaresis 256000, then the
numbers are
a) 616 and 384 b) 628 and 372 C) 564 and 436 d) None of them

29. Two numbers are in the ratio 1:3. If 5 is added to both the numbers, the ratio becomes 1:2.
The numbers are
a)4and 12 b) 5 and 15 c) 6and 18 d) 7and 21
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30. The coordinates of the vertices of triangle formed between the lines and y-axis from the graph is

& ssagaaae
=4
B2 o8
- it
\'\.
3 \\,_‘ n’}’*“"ﬂ > /H,
\\ '\/:‘/”’/
2 QX’ : |
_—/‘,‘/ e |
* /1,4";;2_ 1) \Q\\?’}:._,
ol T i i i T\OL
xA-TlL 1 2 3 < 5 3 T X

a) (0,5), (0, 0) and (6.5, 0) b) (4,2), (6, 0) and (6.5, 0)
©) (4, 2), (0,0) and (O, 5) d) none of these

31. The pair of equations x = 2a and y = 3b (a, b # 0) graphically represents straight lines which

are:
(a) coincident (b) paradlel
(c) intersecting at (2a, 3b) (d) intersecting at (3b, 2a)

32. The value of ‘p’ for which the pair of linear equations 3p + 5)x + 2y — 7 = 0 and

10x — 2y + 7 = 0 has infinitely many solutionsis

(3 -5 (b)5 CF (d)2

33. If (k, 3) isthe point of intersection of the lines represented by x + py = 6 and x = 15, then (k,
p) will be
(@ (15, 3) (b) (15, -3) (©) (3,15) (d) (-15, 3)

34. In the given figure, graphs of two linear equations are shown. The pair of these linear

equationis .

(a) consistent with unique solution

(b) consistent with infinitely many solutions » ,J i

(¢) inconsistent 3 “ f.r‘ _ e o
(d) inconsistent but can be made consistent by extending these lines X' r*"f T X
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35. If ax + by = a? — b? and bx + ay = 0, then value of X + y is
(@ a? — b? (b) a+b (©a-b (d) a2 + b2

36. Two lines are given to be parallel. The equation of one of these linesis 5x — 3y = 2. The
eguation of the second line can be
(@ -15x—-9y =5 (b) 15x+9y =5 (c)9x -15y =6 (d)-15x + 9y =5

37.1f x=1andy = 2 isasolution of the pair of linear equations2x - 3y +a=0and 2x + 3y b =
0, then
@a=2b (b) 2a=Db (ga+2b=0 (d2a+b=0

38. Theline represented by the equationx y = 0 is
(@) parallel to x-axis (b) parallel to y-axis
(c) passing through the origin (d) passing through the point (3, 2)

39. The value of ‘p’ for which the equations px + 3y = p — 3, 12X + py = p has infinitely many
solutions

(@ -6 only (b) 6 only (c)+6 (d) Any real number except £6
ASSERTION AND REASON TYPE QUESTIONS

Direction: In the following questions, a statement of Assertion (A) is followed by a statement of
Reason (R).

Mark the correct choice as:

(@) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.

1. Assertion: The linear equations x — 2y — 3 = 0 and 3x + 4y — 20 = 0 have exactly one solution.
Reason: The linear equations 2x + 3y — 9 = 0 and 4x + 6y — 18 = 0 have a unique solution.
2. Assertion: If the pair of lines are coincident, then we say that pair of linesis consistent and it

has a unique solution.
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Reason: If the pair of lines are parallel, then the pair has no solution and is called inconsistent pair
of equations.

3. Assertion: The graph of the linear equations 3x + 2y = 12 and 5x — 2y = 4 gives a pair of
intersecting lines.
Reason: The graph of linear equationsa; x + b;y+c¢,=0anda x + b, y + ¢c; = 0 givesa pair of
intersecting lines if 2 # 2

a b,
4. Assertion: The graphic representation of the equationsx + 2y =3 and 2x + 4y + 7 =0 gives a
pair of coincident lines.

Reason: The graph of linear equationsa; X + by y+c¢c,=0and & x + b, y + ¢, = 0 gives a pair of

coincident linesif &£ = 2t = &,
az b, )

5. Assertion: The value of k for which the system of equations 3x + ky =0, 2x —y =0 has a
unique solutionis k # —;.
Reason: The system of linear equationsa; X + b; y + ¢, =0and a X + b, y + ¢, = 0 has a unique

. . b
solution if 2 # 2,

a, = by
6. The value of k for which the system of linear equations 3x — 4y = 7 and 6x - 8y = k have
infinite number of solutionis 14.

Reason: The system of linear equationsa; x + b,y + ¢, =0and a x + b, y + ¢, = 0 has a unique
by

solution if & =
a bz

7. Assertion: A pair of linear equations has no solution if it is represented by intersecting lines
graphicaly.
Reason: If the pair of lines are intersecting, then the pair has unique solution and is called

consistent pair of equations.

8. Assertion: The pair of linear equations 2px + 3y = 7. 2x + y = 6 has exactly one solution for all

real values of p except 5.
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Reason: Let ay X + by y + ¢, =0and & x + b, y + ¢, = 0 be two linear equations and if ﬂ;t%,

az 2

then the pair of equations represents unique solution.

9. Assertion: The pair of linear equations 5x — 6y = 7 and 7x — 8y = 9 has a unique solution.

Reason: Let &y x + by +c;=0and & X + b, y + ¢, = 0 be two linear equations and if

e, z—l then the pair of linear equations represent parallel lines and they have no solution.
2

as b,

10. Assertion: When k = 1, then linear equations 4x — (3k + 2)y = 20 and (11k — 3)x — 10y = 40

have infinitely many solutions.

Reason: &y x + b, y+ ¢, =0and & x + b, y + ¢, = 0 have infinitely many solutions if % = % = z—l
2 2 2

11. Assertion: The pair of linear equations px +3y+59=0 and 2x + 6y + 118 = 0 will have
infinitely many solutionsif p = 1.

Reason: If the pair of linear equations px +3y+19=0 and 2x + 6y + 157 = 0 has a unique solution,
thenp # 1.

CASE STUDY BASED QUESTIONS

1. Teachers and students of class X of a school had gone to Nandan Kannan for study tour. After
visiting different places of Nandan Kannan, lastly, they visited bird’s sanctuary and deer park.
Rohan is a clever boy and keen observer. He put the question to his friends “How many birds are
there and how many deer are there (at particular time) in Nandan Kannan?” Rahul’s friend,
Nishitha gave the correct answer as follows:

‘Nishitha answered that total animals have 1000 eyes and1400 legs.’

Based on the above information, answer the following questions

1) If x and y be the number of birds and deer respectively, what is the equation of total number of
eyes?

i) What is the equation of total number of legs?
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iii) How many birds are there in the Zoo?

Iv) How many deer are there in the Z0o?

v) Total number of animals (birds and deer)

2. From Rgjiv Chowk Metro station, if Charu buys 4 tickets to Karol Bagh and 6 tickets to Hauz
Khas, then total cost is 392, but if she buys 6 tickets to Karol Bagh and 10 tickets to Hauz Khas,
then total cost is 3148.

Based on the above information, answer the following questions

1) Write the algebraically the situation 1.

ii) Express the situation 2 algebraically.

1ii) Find the fare from Rgjiv Chowk to Karol Bagh.

Iv) Find the fare from Rajiv Chowk to Hauz Khas.

3. Mr. Manoj arranged a lunch partly for some of his friends. The expense of the lunch is partly
constant and partly proportional to the number of guests. The expenses amount to 3650 for 7
guests and X970 for 11 guests.

Denote the constant expense by x and proportional expense per person by y and answer the
following questions:

1) Represent both the situations algebraically.

i) Find the proportional expense for each person.

1ii) Write the cost of fixed expenses of party.

iv) If there are 15 guests at the lunch party, then what amount Mr. Manoj has to pay?

4. Mr Pawan Mishrais the owner of a famous amusement park in Hagjaribagh in Jharkhand. The
ticket charge for the park is X150 per child and X250 per adult. One day the cashier of the park
found that 300 tickets were sold and 55000 were collected.

Answer the following questions:
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1) Let the number of children visited be x and the number of adults visited be y. Which of the
following isthe correct system of equations?

i) How many children visited the amusement park?

1ii) How many adults visited the amusement park?

iv) How much amount will be collected if 250 children and 350 adults visit the amusement park?

5. During examination in a school, seats are arranged in rows. If 3 students are extra in a row,
there would be 1 row less. If 3 students are lessin arow there would be 2 rows more.

Answer the following questions:

1) If X be the number of students in each row and y be the number of rows, then represent the
above as system of linear equations.

i) Find the total number of rowsin the class.

111) Find the number of studentsin each row.

IvV) What is the total number of studentsin the class?

6. Sanjeev a student of class X, goesto Yamunariver with his friends. When he saw a boat in the
river, then he wants to sit in boat. So his all friends are ready to sit with him. In this order,
Sanjeev is sitting on a boat which upstream at a speed of 8 km/h and downstream at a speed of 16
km/h. When Sanjeev isin the boat, some questions are arises in the mind, then answer the given
guestions.

() Find the speed of boat in still water.

(it) Determine the speed of stream.

(ii1) Find the average speed of stream and boat in still water.

7. Akhila went to a fair in her village. She wanted to enjoy rides on the giant wheel and play

hoopla (a game in which you throw a ring on the items kept in a stall and if the ring covers any
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object completely you get it). The number of times she played hooplais half the number of times
she rides the giant wheel. If each ride costs ¥3 and a game of hoopla costs ¥4 and she spent 20 in
the fair.

Based on the above information, solve the following questions:

(i) Write the representation of given statement algebraically.

(i) Find the number of times she played hoopla and rides the giant wheel.

(iii) Find the intersection points of the line 3x + 4y = 20 on x and y-axes.

8. The residents of a housing society at Jaipur decided to build a rectangular garden to beautify
the garden. One of the members of the society made some calculations and informed that if the
length of the rectangular garden is increased by 2m and the breadth reduced by 2 m, the area gets
reduced by 12 sg. m. However, when the length is decreased by 1 m and breadth increased by
3m, the area of the rectangular garden is increased by 21 sg. m.

Based on the above information, solve the following questions:

(i) Express the above situation algebraically.

(i) Find the dimensions of that rectangular park.

(iii) Find the value of k for which the system of equationsx +vy - 4 = 0 and 2x + ky = 3 has no

solution.

9. Gagan went to afare. He ate several rural delicacies such as jalebis, chaat etc. He also wanted
to play the ring game in which a ring is thrown on the items displayed on the table and the
balloon shooting game. The cost of three balloon shooting games exceeds the cost of four ring
games by 4. Also, the total cost of three balloon shooting games and four ring games is 20. Based
on the above information, solve the following questions:

(i) Taking the cost of one ring game to be x and that of one balloon game as vy, find the pair of

linear equations describing the given statement.
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(ii) Find the cost of one ring game and one balloon game.

(iii) Find the total cost of five ring games and eight balloon games.

(iv) Cost of which gameis more and by how much?

10. Points A and B representing Chandigarh and Kurukshetra respectively are lamost 90km apart
from each other on the highway. A car starts from Chandigarh and another from Kurukshetra at

the same time. If these cars go in the same direction, they meet in 9 hours and if these cars go in
opposite direction the meet in 3 hours. Let X and Y be two cars starting from points A and B

respectively and their speeds be x km/hr and y km/hr respectively.

Based on the above information, answer the following:

(i) When both cars move in the same direction, then represent the situation algebraically.

(it) When both cars move in the opposite direction, then represent the situation algebraically.

(iii) Find the speed of thecars X and Y.

11. Mr.Manoj Jindal arranged a lunch party for some of his friends, The expense of the lunch are
partly constant and partly proportional to the number of guests. The expenses amount to X 650 for
7 guests and X 970 for 11 guests.

Denote the constant expense by X x and proportional expense per person by Xy. Based on the
information, answer the following questions:

(i) Represent the above situations algebraically.

(it) Find the proportiona expense for each person.

(iii) Determine the constant expense for the party.

(iv) If there would be 15 guests at the lunch party, then what amount Mr.Jindal has to pay?

12. Two schools ‘P’ and ‘Q’ decided to award prizes to their students for two games of Hockey

Rs. x per students and Cricket Rs. y per student. School ‘P’ decided to award a total of Rs. 9500
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for the two games to 5 and 4 students respectively; while school ‘Q’ decided to award Rs. 7,370
for the two games to 4 and 3 students respectively.

Based on the above information, answer the following questions:

(i) Represent the following information algebraically (in terms of x and y).

(ii) What is the prize amount for hockey?

(iii) Prize amount on which game is more and by how much?

(iv) What will be the total prize amount if there are 2 students each from two games?

13. A coaching institute of Mathematics conducts classes in two batches | and 11 and fees for rich
and poor children are different. In batch I, there are 20 poor and 5 rich children, whereas in batch
I, there are 5 poor and 25 rich children. The total monthly collection of fees from batch | is
Rs.9000 and from batch 11 is Rs. 26,000. Assume that each poor child pays x per month and each
rich child paysy per month.

Based on the above information, answer the following questions:

() Represent the information given above intermsof x and y.

(it) Find the monthly fee paid by a poor child.

(iii) If there are 10 poor and 20 rich children in batch I, what is the total monthly collection of
fees from batch 117?

(iv) Find the difference in the monthly fee paid by a poor child and arich child.

14. Essel world is one of India’s largest amusement parks that offeres a diverse range of thrilling
rides, water attractions and entertainment options for visitors of all ages. The park is known for
its iconic “Water Kingdom” section, making it a popular destination for family outings and fun-

filled adventure. The ticket charges for the park are % 150 per child and X 250 per adult.

On aday, the cashier of the park found that 300 tickets were sold and an amount of ¥ 55000 was

collected.
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Based on the above, answer the following questions:

(i) If the number of children visited be x and the number of adults visited be y, then write the
given situation algebraically.

(i) How many children visited the amusement park that day?

(iii) How many adults visited the amusement park that day?

(iv) How much amount will be collected if 250 children and 100 adults visit the amusement park?

15. A school is organizing a grand cultural event to show the talent of its students. To
accommodate the guests, the school plans to rent chairs and tables from a local supplier. It finds
that rent for each chair is ¥ 50 and for each table is % 200. The school spends < 30,000 for
renting the chairs and tables. Also, the total number of items (chairs and tables) rented are 300.

If the school rents ' x ' chairs and ' y ' tables, answer the following questions :

(i) Write down the pair of linear equations representing the given information.

(it) Find the number of chairs and number of tables rented by the school.

(OR)
If the school wants to spend a maximum of 227,000 on 300 items (tables and chairs), then find

the number of chairs and tables it can rent.

(ii1) What is maximum number of tables that can be rented in 330,000 if no chairs are rented?

VERY SHORT ANSWERS

1. If 2x+y = 23 and 4x — y = 19, find the values of 5y — 2x and i— 2.

2. Solve for x and y by using the method of substitution. 43x + 67y = —24; 67x + 43y = 24.

3. Find the solution of the pair of equations: % + % = 1 and g + % =15. Hence find a if

y=ax+1.

4. The sum of the numerator and denominator of afraction is 3 less than twice the denominator.
If the numerator and denominator are decreased by 1, the numerator becomes half the

denominator. Determine the fraction.
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5. The taxi charges in a city comprise of a fixed charge together with the charge of the distance
covered. For a journey of 10 km the charge paid is X 75 and for a journey of 15 km the charge
paid isX 110. What will a person have to pay for travelling 25 km?

6. Five years ago, a man was thrice as old as his son and ten years later he will be twice as old as
his son. Find the present ages of the man and his son.

7. If twice the son’s age in years is added to father’s age, the sum is 70. But, if twice the father’s
age is added to the son’s age, the sum is 95. Find the ages of father and son.

8. Find c if the system of equations cx + 3y + (3 —¢) = 0; 12x + cy — ¢ = 0 has infinitely many
solutions?

9. For what value of k, the following pair of linear equations have infinitely many solutions:
2x+3y=7and (k+1)x + (2k - 1)y =4k + 1.

10. For what value of k, will the following pair of equations have infinitely many solutions:
2x+3y=7and (k+2)x — 3(1 - K)y =5k +1.

11. The angles of atriangle are x, y and 40°. The difference between two angles x and y is 30°.
Find x and y.

12. Two numbers are in the ratio 3:4. If 6 is added to each number, the ratio becomes 7:8. Find

the numbers.

13. A fraction becomesg if 2 is added to both numerator and denominator. However, if 4 is

subtracted from both numerator and denominator, then fraction becomes % Find the fraction.

14. Two years ago, Shiva was thrice as old as his daughter and six years later, he will be four
years older than twice her age. How old are they now?

15. The sum of two numbersis 8. If their sum isfour times their difference, find the numbers.
16. Solve the following system of equations algebraically: 30x + 44y = 10, 40x + 55y = 13.

17. Solve the following system of equations algebraically: 37x + 63y = 137, 63x + 37y = 163.
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18. The cost of 2kg apples and 1kg grapes on a day was found to be X320. The cost of 4kg apples
and 2kg grapes was found to be X600.1f a cost of 1kg of apples and 1kg of grapes is Ix and Xy
respectively, represent the given situation algebraically as a system of equations and check

whether the system so obtained is consistent or not.

19. Solvefor x and y: v2x + v/3y = 5 and V/3x — V8y = —/6.

SHORT ANSWERS

1. Draw the graph of each of the following equations: 2y —x =8and 5y —x=14andy - 2x =1
From the graph, read the vertices of the triangle obtained.

2. Solve the following system of linear equations graphically: 3x +y —11=0andx-y—-1=0
Shade the region bounded by these lines and y-axis. Also, find the area of the region bounded by
these lines and y-axis. Also find the vertices.

3. Draw the graphs of the equations: 4x —y — 8 = 0 and 2x — 3y + 6 = 0 Also, determine the

vertices of the triangle formed by the lines and the x-axis. Also, find the area of the triangle.

4. Solve for x and y: X:—l N %1 = §; X;—l + %1 = 9. Use method of Elimination.

5. Solveforxandy:%—%y+(a+b) = 0; bx — ay + 2ab = 0.

6. Solve for x and y: (a— b)x + (a + b)y = a®* — 2ab — b?%; (a + b)(x + y) = a% + b?.

7. A fraction is such that if the numerator is multiplied by 3 and the denominator is reduced by 3,
we get % But if the numerator is increased by 8 and the denominator is doubled, we get, g Find

the fraction.

8. Seven times a given two-digit number is equa to four times the number obtained by
interchanging the digits and the difference of the digitsis 3. Find the number.

9. The sum of the digits of atwo-digit number is 12. The number obtained by reversing the order

of the digits of the given number exceeds the given number by 18. Find the two-digit number.

68



10. Five times the age of a man is twelve times the age of his son. 5 years ago, the ratio of their
ageswas 11:4. Find their present ages.

11. If in a rectangle, the length is increased and breadth is reduced each by 2 m, the area is
reduced by 28 sg. m. If, however, the length is reduced by 1 m and breadth increased by 2 m, the
areaincreases by 33 sg. m. Find the area of the rectangle.

12. The area of arectangle remains the same if the length isincreased by 7 metres and the breadth
Is decreased by 3 metres. The area remains unaffected if the length is decreased by 7 metres and
breadth isincreased by 5 metres. Find the dimensions of the rectangle.

13. Find the values of a and b for which the following pair of linear equations have an infinite
number of solutions: 2x+ 3y =7,(a—b)x+ (a+b)y=3a+b— 2.

14. Find the values of m and n for which the following system of linear equations has infinitely

many solutions: 3x + 4y = 12, (m + n)x + 2(m —n)y = (5m — 1).

15. Find the vaue of k for which the par of Ilinear equations
(Bk+ 1)x+3y—2=0,(k*+ 1)x + (k— 2)y — 5 = 0 has no solutions.

16. The sum of the digits of a 2-digit number is 12. Seven times the number is equal to four times

the number obtained by reversing the order of the digits. Find the number.

17. Find the values of x and y from the following pair of linear equations. 62x + 43y = 167,

43X + 62y = 148.

18. The two angles of aright angled triangle other than 90° are in the ratio 2:3. Express the given

situation algebraically as a system of linear equations in two variables and hence solve it.

19. Solve the following system of equations graphicaly: 2x —y—2=0and -4x +y + 4 = 0. Also,

find the absol ute difference between the ordinates of the points where given lines cut y-axis.

20. Solve the following system of equation graphically: 2x + y =5 an 4x — y = 7. Hence, write the
coordinates of the points where given lines meet y-axis.
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LONG ANSWERS
1. On selling a TV at 5% gain and a fridge at 10% gain, a shopkeeper gains X 3250. But, if he

sellsthe TV at 10% gain and the fridge at 5% loss, he gains X 1500. Find the actual cost price of
TV and that of the fridge.

2. A man invested an amount at 12% per annum simple interest and another amount at 10% per
annum simple interest. He received an annual interest of ¥2600. But, if he had interchanged the
amounts invested, he would have received 3140 less. What amounts did he invest at the different
rates?

3. A train covered a certain distance at a uniform speed. If the train had been 6 kmph faster, it
would have taken 4 hours less than the scheduled time. And, if the train were slower by 6 kmph,

it would have taken 6 hours more than the scheduled time. Find the length of the journey.

4. A man can row downstream 20 km in 2 hours, and upstream 4 km in 2 hours. Find his speed of
rowing in still water. Also, find the speed of the current.

5. A man invested an amount at 10% per annum and another amount at 8% per annum simple
interest. Thus, he received 31350 as annual interest. Had he interchanged the amounts invested,
he would have received 45 less as interest. What amounts did he invest at different rates?

6. Ten years ago, the age of the father was four times that of his son. Five years ago, the age of
the father was three times the age of his son. Find their present ages.

7. Two years ago, a father was five times as old as his son. Two years later, his age will 8 more
than three times the age of the son. Find the present ages of father and son.

8. A railway fare for half-ticket costs half of the full fare but reservation charges are the same on
a half ticket as on a full ticket. Priya reserved first class full ticket from station A to station B
costing *2300. Her friend Jatin reserved first class full ticket and first-class half ticket from
station A to station B cost *3500. Find the fare of full ticket and reservation charges.
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9. Vijay had some bananas and he divided them into two lots A and B. He sold the first lot at the
rate of 2 for 3 bananas and the second lot at the rate of 1 per banana and got total of 3400. If he
had sold the first lot at the rate of X1 per banana and the second lot at the rate of ¥4 for 5 bananas,

his total collection would have been 2460. Find the total number bananas he had.

10. If three times the greater of two numbers is divided by the smaller one, we get 4 as the
guotient and 3 as the remainder. Also, if seven times the smaller number is divided by greater

one, we get 5 as the quotient and 1 as the remainder. Find the numbers.

11. Vijay invested certain amounts of money in two schemes A and B, which offer interest at the
rate of 8% per annum and 9% per annum, respectively. He received X 1,860 as the total annual
interest. However, had he interchanged the amounts of investments in the two schemes, he would

have received % 20 more as annual interest. How much money did he invest in each scheme?

12. A bag contains some red and blue balls. Ten percent of the red balls, when added to twenty
percent of the blue balls, give a total of 24. If three times the number of red balls exceeds the

number of blue balls by 20, find the number of red and blue balls.

13. The perimeter of an isosceles triangle is 32 cm. If each equal side is% th of the base, find the

area of the triangle.

14. A man lent a part of his money at 10% p.a. and the rest at 15% p.a. His income at the end of
the year is % 1,900. If he had interchanged the rate of interest on the two sums, he would have

earned T 200 more. Find the amount lent in both cases.
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UNIT TEST
Duration: 1 hour Marks: 30

SECTIONA

Each carry 1 mark
1. If apair of linear equationsis consistent, then the lines will be:

a) parallel  b) always coincident  c) intersecting or coincident d) always intersecting

2. The values of x and y in §+ 5y =7and z+4y = 5 are

32,1 b) 2,1 €2 d)§,3

3. Two numbers are in the ratio 5:6. If 8 is subtracted from each of the numbers, the ratio
becomes 4:5, then the numbers are

a) 25 and 30 b) 40 and 48 ¢) 30 and 36 d) 45 and 54

4. Assertion: Mukesh has some goats and hens in his shed. Upon counting, Mukesh found that the
total number of legsis 112 and the total number of heads is 40. Then the number of hensin shed
are 34.

Reason: The linear equations used in assertion are4x + 2y =112 and x + y = 40.

(@) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.

SECTION B
Each carry 2 marks

5. There are 10 paise and 25 paise coins in a purse. If there are 60 coins whose value is %8.25,

find the number of coins of each kind.
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6. Solve: 99x + 101y = 499; 101x + 99y = 501. Use method of Elimination.

7. Find the value of k for which the system of equations3x +y =1, (2k — 1)x + (k — 1)y = (2k + 1)

has no solution (inconsistent).

SECTIONC

Each carry 3 marks

8. The denominator of a fraction is 4 more than twice the numerator. When both the numerator
and denominator are decreased by 6, then the denominator becomes 12 times the numerator.

Determine the fraction.

9. A two-digit number is obtained by either multiplying the sum of its digits by 8 and adding 1 or
by multiplying the difference of digits by 13 and adding 2. Find the number. How many such

numbers exist?

SECTIOND

Each carry 5 marks

10. A train covered a certain distance at a uniform speed. If the train would have been 10 km/h
faster, it would have taken 2 hours less than the schedule time. And, if the train were slower by
10 km/hr, it would have taken 3 hours more than the schedule time. Find the distance covered by

the train.

11. Five times the age of a man is twelve times the age of his son. 5 years ago, the ratio of their

ageswas 11:4. Find their present ages.

SECTION E
12. One day Mahima visited a shopping mall with her mother. There, she observed different

stores, such as Shoe store, Clothes store, Fruit store etc.
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Price List of Shoe Store Price List of Cloth Store Price List of Fruit Store
Types of Shoes | Price () | | Types of Clothes | Price (%) Fruits Price %)
Casual 500 T-Shirt 300 Apple | 70 per kg
Formal 350 Trouser 600 Orange | 40 per kg
Sports 750 Blazer 2000 Guava 30 per kg

1) Mahima's mother purchased x trousers and y kg oranges for ¥1400. She also purchased x pairs
of sport shoes and y kg apple for *1850. Write the equations relates x and y? [1 mark]
(Or)
Mahima bought a Blazer and gave eleven notes in denominations of 3200 and X100. Which
pair of equations can be used to find the number of 200 notes as x and the number of X100
notes as y? [1 mark]
1) Mahima's mother bought 5 kg fruit in which there are oranges and guavas. She paid X160.
Find the weight of oranges and guavas. [2 marks]
lii) Write the condition of linear equations a;x + b,y +¢; = 0and a,x + b,y +c, =0 has

unique solution. [1 mark]
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ANSWERS

MCQ A — R Questions Case Study Very Short Answers Short Answers Long Answers
1.o)x=3,y=2 1. (c) Assertion (A) is| 1.i) x + y =500 =0 1. A2, 5), B(-4, 2) | 1.825000 and
5/
true but reason (R) is|ii) x + 2y = 700 and C(1, 3). 20000
2.C)x=6,y=4 2.x=1,y=-
false. iii) 300 iv) 200 v) _
2. Area= 18 sq. units | 2, 315000 and I8000
ax=1y=2 500 a=l1
2. (d) Assertion (A) is =" and vertices of the
4. d)k+3 3. 720km
' false but reason (R) is | 2. 1) 2x + 3y = 46 4t triangle are P(0, 11),
-7
5.8 k=10 true. i) 3x + 5y = 74 R (0, -1) and Q(3, 2). 4. 6km/hr & 4km/hr
5.3180

6.d) =

7. d) al rea values

except -6
8. d) no solution
9. b) 80°

10. d) intersecting or

3. (@) Both assertion
(A) and reason (R)

are true and reason

(R) is the correct
explanation of
assertion (A).

4. (d) Assertion (A) is

iii) 28 iv) 210

3.i) x+ 7y = 650,

x+ 11y = 970
i) X80 i) T90
iv) 31290

4. i) x +y = 300;

6. 50 years and 20

years

7. 40 years, 15 years

3. Area= 10 sg. units

4. x=7andy=13

5. x=-aandy=Db

—2ab
a+b’

6.x=a+b&y=

12
" 25

5.3 8500 & 6250

6. 50 years & 20 years

7. 42 years & 10 years

8.32200 & X 100

9. 500
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coincident

11. b) parallel

12. a) coincident

13.¢0)-12x+8y =7

14.¢c)a—b

15. @) 225°

16.d) 3

17.b)5and 1

18.d) 3, 2

19. b) 40 and 48

20. (b) 18 m and 30

m

false but reason (R) is

true.

5. (@) Both assertion
(A) and reason (R)
are true and reason
(R) is the correct

explanation of

assertion (A).

6. (c) Assertion (A) is
true but reason (R) is

false.

7. (d) Assertion (A) is
false but reason (R) is

true.

3x + 5y = 1100

i) 200 iii)10

iv) 3125000

5 1) x + 3y = 3
2Xx—-3y=6

1) 41ii) 9iv) 36

6.1) 12

i) 4

i) 8

7.1) x -2y =0 &
33X +4y =20

i)4& 3

i) (£,0) and (0,5)

8.i)x—-y=4,

10. k=4
11. 85° & 55°

12. 18 and 24
13.2
8
14. 38 years & 14 years

15.5& 3

16.x=§&y=i

11
17.x=2,y=1

18. System is not

consistent
19.

V3

x=V2&y =

8. 36

9.57

10. 60 years, 25 years

11. 253 sg. m.

12.28 m, 15 m

13.a=5andb =1

4 m=5andn=1

15. k=-1

16. 48

17.x=2andy =1

18. x = 36°,y = 54°

19.x=1,y=0&

10. 18 and 25

11. 12000 & 10000

12. 40 & 100

13. 48cm?

14.310000 &
36000
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21.b) 72

22. @) x-axis
23. b) parale
24.¢) 2

25.a) x +y =11 and
200x + 100y = 1500;

426.c)a=2,b=5
27.b)

28. b) 628 and 372
29.b) 5and 15

30. ¢) (4, 2), (0, 0)

and (0, 5)

31. () intersecting at

8. (d) Assertion (A) is
false but reason (R) is

true.

9. (b) Both Assertion
(A) and Reason (R)
are true but Reason
(R) is not the correct
explanation of

Assertion (A).

10. (a) Both assertion
(A) and reason (R)
are true and reason
(R) is the correct
explanation of

assertion (A).

X-y=24
i) 10m, 6m

i) k=2

9.1) 4x - 3y = -4 & 4x
+3y=20

i) (2, 4)

i) 42

iv) (2)

10.i)x—-y =10

) x+y=70

1) 40km.hr &
30kmvhr

11. i) x + 7y = 650 &

absolute difference =

2

20. (0, 5) & (0, -7)
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(2a, 30)
32.(a) -5
33. (b) (15, -3)

34. (d) inconsistent
but can be made
consistent by

extending these lines
35.(c)a-b

36. (d) -15x +9y =5
37.(b) 2a=b

38. (¢) passing
through the origin

39. (b) 6 only

11. (b) Both
Assertion (A) and
Reason (R) are true,
but Reason (R) is not
the correct
explanation of the

Assertion (A).

X+ 11y =970
i) 380

i) (R90)

iv) 1290

12. i) 5x + 4y = 9500
& 4x + 3y =7370

i) R980

iii) Cricket, 170

iv) ¥4260)

13. i) 20x + 5y = 9000
& 5x + 25y = 26000
i) T200

i) ¥2200

iv) 2800

4. ) x+y
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300,150 x +

250y = 55000
i) 200

iii) 100

iv)Z 62500

15. (i) x + y =300 and
X + 4y =600

(i) 200 and 100 (OR)
220 and 80

(iii) 150

UNIT TEST
1. ¢) intersecting or coincident
1
2. b) 51
3. b) 40 and 48
4. (d) Assertion (A) isfalse but Reason (R) istrue

5. Number of 10 paise coinsis 45 and number of 25 paise coinsis 15.
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9.41
10. 600 km.

11. 60 years, 25 years

12. ) 600x + 40y = 1400 and 750x + 70y = 1850 (Or) x +y = 11 and 200x + 100y = 2000

i) 1kgand4kg iii) (b) 2 = 2
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CHAPTER 4- QUADRATIC EQUATIONS
Key Concepts
Quadratic Equation
A quadratic equation in the variable x is of the form ax? + bx + ¢ = 0, where a, b, ¢ are real

numbersand a= 0.

Roots of Quadratic Equation
A real number o is said to be a solution/root of the equation ax* + bx + ¢ = 0

if aa® + bo +c = 0.

Methodsto find roots of Quadratic Equation
e If ax? + bx + ¢ = 0 can be reduced to the product of two linear factors, then the root of the
quadratic equation ax* + bx + ¢ = 0 can be found by equating each factor to zero.

e Roots of the quadratic equation ax® + bx + ¢ = 0 can be obtained by using the formula:

_ —bxVb%-4ac
2a

X

Nature of Roots
For the equation ax? + bx + ¢ = 0, a= 0 expression D = b? — 4ac is discriminant.
(@) If b%— 4ac> 0, the quadratic equation has two distinct real roots
(b) If b%— 4ac = 0, the quadratic equation has two real and equal roots

(c) If b*— 4ac < 0, the quadratic equation has no real roots.

Results
For quadratic equation, ax* + bx +c=0, a# 0

o If a+ b+ c=0thenroots of the quadratic equation are 1 and 2
o Ifa+c=bora-b+c=0therootsof the quadratic equation are -1 and 2

81



MULTIPLE CHOICE QUESTIONS

1. Value of k for which the quadratic equation 2x* — kx + k = 0, has equal roots is:
al b) 2 c)5 d)o,8

2. 1f % is a root of the equation x? + kx — Z, then the value of k is:

a) 2 b) -2 OF: d) -

3. The quadratic equation 2x? —+v/5x + 1 = 0 has

a) Two distinct real roots b) Two equal real roots

¢) Noreal roots d) More than 2 real roots
4. 1f the sum of a number and its reciprocal is ? , then, the number 1s
@g b) 3 c) 4 d) 10
5.If2—3= L,Wherex * 0,_—3, then x =
X 2x+5 2
al?2 b) -1,-2 0l -2 d) 2,-3

6. Two numbers differ by 4 and their product is 192. The numbers are:

a) 12 and 16 b) 10 and 6 c) 20and 24 d) 18 and 14
7. Roots of the equation 4/ (3x% — 2) = 2x — 1 are
a) 31 b) 4, 1 Q) 3,2 d) 2 3

8. Theratio of the sum and product of the roots of the equation 7x* — 12x + 18 = 0 is

a) 7:12 b) 7:18 c) 3:2 d) 2:3

9. If the sum of the roots of the equation kx? + 2x + 3k = 0 is equal to product of the roots then

thevalue of k is

1 -1 2 -2
10. If the equation x* + 2(k + 2)x + 9k = 0 has equal roots then k = ?
alor4d b) -1 or 4 c)lor-4 d-lor-4
11. If the equation x> — kx + 1 = 0 has no real roots then

k< -2 b)k > 2 C)—2<k<?2 d) none of these
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12. For what values of k, the equation kx? — 6x — 2 = 0 has real roots?

a\)ks%9 b)kz%9 ok<-2 d) none of these

13. The roots of equation x + % = 10 are:

a4,6 b) 4, 4 c)4,5 d) 2,8

14. If g + z = 4, then the value of x are:

a)—6and-2 b) +6 and —2 c)-6and?2 d) 6 and 2

15. Product of the age of a child five years ago with his age nine years after is 15. His present
ageis.

a) 4 years b) 6 years C) 5 years d) none of these

16. If px? + 3x + q = 0 has two roots x = —1 and x = —2, the value of q — p is:

a -1 b) 1 c)2 d) -2

17. If the roots of 5x% — kx + 1 = 0 are real and distinct then

a) —2vV5<k<2V/5 b)k>2V5only c)k<—2v5only d)eitherk > 25 ork < —2v5

18. The perimeter of arectangleis 82 m and its areais 400 m. The breadth of the rectangle is
a25m b) 20 m C)16m d9m

19. The length of arectangular fi eld exceeds its breadth by 8 m and the area of the field is 240
m?. The breadth of thefield is

a)20m b) 30 m c)12m d) 16 m

20. The roots of the equation 2x* — 6x + 7 = 0 are

a) real, unequal and rational b) real, unequal and irrational c) real and equal d) imaginary

21. Roots of the quadratic equation 3x? — 2v/6x + 2 = 0 are
2 2 2 2 2 2 2 3
bEE 0-EE o-ff -
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22 1f = 1= L,wherex * —1,1,thenx =
x+1 2 3x—-1 3

a)1,2 b) 1, 3 )23 d) 3,5

23. If the sum of the squares of two consecutive natural numbersis 421, then the numbers are:

a) 14 and —15 b) 14 and 15 ¢) 13and 15 d) ~13 and -15

24. Roots of the quadratic equation gxz —V1lx+1=0are

3v11+v87
2

317487
2

5vV11+V7
2

74/871v11
2

a) b)

c) d)

25. If x = 1 is acommon root of the equations ax? + ax + 3= 0 and x* + x + b = 0, then the value
ofa+b=

a)z b) = 0= d) =

4

26. If sina and cosa. are the roots of the equation px? + qx + r = 0 then g% =

(@ p* = 2pr (b) p* + 2pr (©)p* —pr (d) p* +pr

27. If x = 5isasolution of the quadratic equation 2x% + (k — 1)x + 10 = 0, then the value of k
IS
(@11 (b) -11 (c) 13 (d) -13

28. If the roots of equation ax? +bx +c¢ = 0,a # 0 are rea and equal, then which of the

following relation is true?

b2

(a)a=bc—2 (b) b? = ac (c)ac=§ (d)c==

29. If the discriminant of the quadratic equation 3x% — 2x + ¢ = 0 is 16, thenthe value of cis
@1 (b) 0 (©-1 (d)v2

30. Theratio of the sum and product of the roots of the quadratic equation 5x? — 6x + 21 = 0 is
(@) 5:21 (b) 2.7 (c) 21:5 (d) 7:2
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31. The value of ' a ' for which ax? + x + a = 0 has equal and positive roots is

(@2 (b) -2 CF (d)
32.If x? + bx + b = 0 hastwo real and distinct roots, then the value of b can be

@0 (b) 4 (€3 (d)-3

ASSERTION AND REASON TYPE QUESTIONS

Direction: In the following questions, a statement of Assertion (A) is followed by a statement of
Reason (R).

Mark the correct choice as:

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.

1. Assertion: If one root of the quadratic equation 6x*— x — k = 0 is § then the value of k is 2.

Reason: The quadratic equation ax® + bx + ¢ = 0, a # 0 has almost two roots.

2. Assertion: (2x — 1)*— 4x? + 5= 0 is not a quadratic equation.

Reason: An equation of the form ax® + bx + ¢ = 0, a # 0, where a, b, ¢ € R is called a quadratic
eguation.

3. Assertion: The roots of the quadratic equation x° + 2x + 2 = 0 are imaginary

Reason: If discriminant D = b? — 4ac < 0 then the roots of quadratic equation ax® + bx + ¢ = 0 are
imaginary.

4. Assertion: 3x* — 6x + 3 = 0 has repeated roots.

Reason: The quadratic equation ax? + bx + ¢ = 0 have repeated rootsif discriminant D > O.

5. Assertion: The values of x are — % afor aquadratic equation 2x? + ax — a® = 0.

85



—-b+Vb2—4ac

Reason: For quadratic equation ax? + bx + ¢ =0, x = -

6. Assertion: The equation 8x2 + 3kx + 2 = 0 has equal roots then the value of k is + g
Reason: The equation ax? + bx + ¢ = 0 hasegual rootsif D = 0.

7. Assertion: Sum and product of roots of 2x? — 3x + 5 = 0 are % and 2 respectively.
Reason: If « and B are the roots of ax? + bx + ¢ = 0, a # 0 then sum of roots a + f = —S and

product of roots = af = 2

CASE STUDY BASED QUESTIONS

1. Kavita and her mother Bhawna went for a small picnic. After having their morning breakfast,
Kavita insisted to travel in a motorboat. The speed of the motorboat was 18 km/hr in still water.
Kavita, being a Mathematics student wanted to know the speed of current. So, she noted the time
for upstream and downstream. She found that for covering the distance of 24 km, the boat took 1
hour more for upstream than downstream.

Answer the following questions:

1) Let the speed of stream be x km/hr, then speed of the motorboat upstream be
a) 18 km/hr b) (18 + x) km/hr c) (18 — x) km/hr d) % km/hr

i) What is the relation between speed, distance and time?

a) distance = speed x time b) distance = speed + time

c) distance = speed — time d) none of these

1ii) Which is the correct quadratic equations for the given condition?

A x2+48x—324=0 b)x*—48x—-324=0 ) x*+48x—324=0 d)x*+48x+324=0
Iv) What is the speed of the stream?

a) 8 km/h b) 6 km/h ¢) 4km/h d) 9 kmvh
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v) How much time did the motorboat take going downstream?

a) 60 minutes b) 120 minutes ¢) 180 minutes d) none of these

2. Nikasha and Kanishka are very close friends. Nikasha owns a Honda City and Kanishka owns
Tyota Corolla. They go for a picnic by their cars. Kanishka’s car travels at x km/hr while
Nikasha’s car travels at 5 km/hr more than Nikasha’s car. Nikasha’s car takes 1 hour less than
Kanishka’s car in covering 360 km. Answer the following questions:

1) What will be the distance covered by Nikasha’s car in 5 hours?

a) 5(x + 5) km b) 2(x + 5) km C) (2x +5) km d) 3x + 10 km

1) Which of the following quadratic equation describe the condition?

@) x?+5x—1500=0 b)x*+5x—1800=0 c)x*+10x—1500=0 d)2x*+5x—1500=0
111) What is the speed of the Nikasha’s car?

a) 45 km/h b) 50 km/h c) 40 km/h d) 35 km/h

Iv) How much time did Nikasha take to cover 360 km?

a) 9 hrs b) 10 hrs c) 8 hrs d) 7 hrs

v) How much time did Kanishka take to travel 360 km?

a) 7 hours b) 8 hours ¢) 10 hours d) 6 hours

3. There is a triangular playground as shown in the below figure. Many children and people are

playing and walking in the ground.

A e
\
Srcm \\H
\\"'\
B b >
(3x-T)cm

As we see in the above figure of right angled triangle playground, the of the sides are 5x cm and
(3x — 1) cm and the area of thetriangle is 60 sg.cm.

Answer the following questions
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1) Find the value of x.

i) Find the length of AB and BC.

iii) Find the length of theside AC

iv) Calculate the perimeter of the triangle

4. The two gearsin the figure resemble two circles which touch each other externally. The sum of

their areasis 130x sq.cm and distance between their centres is 14cm.

= ’%-: -
- . ";/’

- —/.

T o

- -
—

. =
o — —
4 4 ";f-.
- :. >

1) Taking the radius of one circle to be x cm, represent the quadratic equation for the situation.
i) Find the radii of the two circle.
iii) Find the roots of the quadratic equation a®x? — 3abx + 2b? = 0.

iv) Find the value of p which the quadratic equation x(x — 4) + p = 0 hasreal and distinct roots.

5. The speed of a motorboat is 20km/hr. For covering the distance of 15km the boat took 1 hour
more for upstream than downstream.

Answer the following questions

1) If the speed of the stream is x km/hr, then what is the speed of the motorboat in upstream?

i) If the speed of the stream is x km/hr, then what is the speed of the motorboat in downstream?
Iii) Find the speed of the current.

Iv) Find the time taken by the motorboat to cover 15km upstream.
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6. Rg and Ajay are very close friends. Both the families decide to go to Ranikhet by their own
cars. Raj’s car travels at a speed of x km/h while Ajay’s car travels 5 km/h faster than Raj’s car.
Raj took 4 hours more than Ajay to compl ete the journey of 400 km.

1) What will be the distance covered by Ajay’s car in two hours?

ii) What is the speed of Raj’s car?

iii) How much timetook Ajay to travel 400 km?

7. John and Jivanti are playing with marbles. They mixed up their marbles without knowing, how
many marbles they had before mixing. But now they have 45 marbles altogether. While playing
they lost 10 marbles. Since they are not knowing the number of marbles they had in the
beginning, so they agreed that both of them lost 5 marbles each, and the product of the number of
marbles they now have is 124. Now they want to know the number of marbles each one brought
to play. Help them.

(1) If John had ‘x’ marbles then write the expression for number of marbles Jivanti had.

(if) Represent the above information in the form of a quadratic equation.

(iii) Find the no. of marbles with John by solving a quadratic equation.

8. Noida authority decided to make a park for the people, so that the persons make them
physically fit and take a fresh air. A grassy park is in the form of rectangle having length 20 m
and breadth 14 m. At the centre of the park, there is a rectangular pool, which is at a distance of
equal width around it, there is a path having an area of 120 m*.

Based on the given information, solve the following questions:

(i) If the centre pool is at x metre distance from around the park, then write the length and breadth
of the pool (in metre).

(i) If the area of path is 120 m?, then express the quadratic equation in terms of x.

(iii) Determine the nature of the roots of the equation obtained above.
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(iv) Find the width of the pool.

9. In cricket match of world cup 2016, Ashwin took 2 wickets less than twice the number of
wickets taken by Ishant. The product of the numbers of wickets taken by these two is 24.

Based on the above information, solve the following questions:

(i) If Ishant took x wickets in the world cup, then find the wickets taken by Ashwin.

(i1) Represent the above situation in form of quadratic equation.

(iii) Discuss the nature of the roots of the above obtained quadratic equation.

(iv) Find the number of wicket taken by Ashwin.

10. In the picture given below, one can see arectangular in-ground swimming pool installed by a
family in their backyard. There is a concrete sidewalk around the pool of width x m. The outside

edges of the sidewak measure 7 m and 12 m. The area of the pool is 36 sg. m.

Based on the given information, solve the following questions:
(i) Write the representation of the length and breadth of the pool algebraically
(if) Form a quadratic equation in terms of x.

(iii) Find the length and width of the sidewalk around the pool.

11. A rectangular floor area can be completely tiled with 200 square tiles. If the side length of

eachtileisincreased by 1 unit, it would take only 128 tilesto cover the floor.
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(i) Assuming the original length of each side of atile be x units, make a quadratic equation from
the above information.
(ii) Write the corresponding quadratic equation in standard form.

(iii) Find the value of x, the length of side of atile by factorization.

12. A garden designer is planning a rectangular lawn that is to be surrounded by a uniform

walkway.

The total area of the lawn and the walkway is 360 square metres. The width of the walkway is
same on all sides. The dimensions of the lawn itself are 12 metres by 10 metres.

Based on the information given above, answer the following questions :

(i) Formulate the quadratic equation representing the total area of the lawn and the walkway,
taking width of walkway = x m.

(i) Solve the quadratic equation to find the width of the walkway ' x .
(OR)
If the cost of paving the walkway at the rate of X 50 per square metre is % 12,000, calculate the

area of the walkway.

(ii1) Find the perimeter of the lawn.

VERY SHORT ANSWERS
1. Solve for x: V3x2 — 24/2x — 24/3 = 0.
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2. Solve for x: x> — (/3 + 1)x + V3 = 0.

3. Solve for x: 4x? — 4ax + (a2 — b?) = 0.

4. Solve: 12abx? — (9a% — 8b?)x — 6ab = 0.

5.Solve: vV2x +9 +x = 13

6. Solve: 9x? — 9(a + b)x + (2a® + 5ab + 2b?) = 0.

7. If the roots of the quadratic equation (a—b)x?*+ (b—c)x+ (c—a) = 0 are equal prove
that 2a=Db + c.

8. If the equation (1 + m?)x? + 2mcx + (c? — a?) = 0 has equal roots, prove that c2 = a%(1 + m?)
9. The sum of the squares of two consecutive odd numbersis 394. Find the numbers.

10. A two-digit number is four times the sum of the digits. It is also equal to 3 times the product
of digits. Find the number.

11. The altitude of aright-angled triangle is 8 more than its base. If the hypotenuse is 40cm, then
find the length of the base.

12. Divide 12 into two parts such that the sum of the squaresis 74.

13. Find the value of ¢ for which the quadratic equation 4x* — 2(c + 1)x + (c + 4) = 0 has equal
roots.

14. If sin 8 and cos 8 are roots of the equation ax? + bx + ¢ = 0, prove that a2 — b + 2ac = 0.

15. Find the value of k for which the quadratic equation (k + 1)x?> = 6(k + 1)x + 3(k + 9) =0, k # -1

has equal roots.

x+3 6—Xx

16. Solve the following quadratic equation by factorization method: = - = 3.

X

17. Find the value(s) of k, so that the quadratic equation 4x? + kx + 1 = 0 has rea and equal

roots.

SHORT ANSWERS

1. Find the roots of the quadratic equation:i+ L= 2y —35,-2,
X+3 2x-1 7X+9 2 7
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2. Solve for x: L + 24— 2X+3;X *1,-2,2.
x—1 X+2 X—2

3. Solve forx:g—l;x = 17'x #= 0,2.

x—2 x 4’

4. Solve for x: 3 (3x_1) -2 (2X+3) =5;x # g?

2xX+3 3x—1

2
5. Solve for x: 2 (L) -5 (L) +2=0x#—1.
X+1 Xx+1
6. Solve for x: 2 4 ——  — 212 — 0[X¢ 3,_§]
x—3  2x+3 (x—3)(2x+3) 2
7.2 42 =2.x20,-12

x+1 2(x—2) ~ sx

&2@3)—76”)=&x¢—&1

X+3 ;:I
9. A two-digit number is such that the product of its digitsis 18. When 63 is subtracted from the
number, the digits interchange their places. Find the number.
10. The age of a man is twice the square of the age of his son. Eight years hence, the age of the
man will be 4 years more than three times the age of his son. Find their present ages.
11. The diagonal of arectangular fi eld is 16 m more than the shorter side. If the longer sideis 14
m more than the shorter side then find the lengths of the sides of the field.
12. A two-digit number is 4 times the sum of its digits and twice the product of its digits. Find the
number.
13. In a class test Raveena got a total of 30 marks in English and Mathematics. Had she got 2
more marks in Mathematics and 3 marks less in English then the product of her marks obtained
would have been 210. Find the individual marks obtained in two subjects.

14. The denominator of afraction is one more than twice its numerator. If the sum of the fraction
and itsreciprocal is 2 g find the fraction.

15. Three consecutive natural numbers are such that the square of the middle number exceeds the

difference of the squares of the other two by 60. Find the numbers.
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16. In a two-digit number, the digit at the unit’s place is 5 less than the digit at the ten’s place.

The product of the digitsis 36. Find the number.

17. Find the value of c for which the quadratic equation (¢ + 1)x? — 6(c + Dx + 3(c +9) =

0; ¢ +# —1 hasrea and equal roots.

LONG ANSWERSTYPE QUESTIONS

1. A train travels a distance of 90 km at a constant speed. Had the speed been 15 km/hr more, it
would have taken 30 minutes less for the journey. Find the original speed of the train.

2. An aeroplane left 30 minutes later than its scheduled time and in order to reach its destination
1500 km away in time, it had to increase its speed by 250 km/h from its usua speed. Determine
its usual speed.

3. A boat whose speed is 18 km/hr in still water takes 1 hour more to go 24 km upstream, than to
return downstream to the same spot. Find the speed of the stream.

4. A takes 6 days less than the time taken by B to finish a piece of work. If both A and B together

can finish it in 4 days, find the time taken by B to finish the work.
5. Two pipes running together can fill acisternin 3 % minutes. |f one pipe takes 3 minutes more

than the other to fill it, find the time in which each pipe would fill the cistern.

6. In aflight of 2800 km, an aircraft was slowed down due to bad weather. Its average speed is
reduced by 100 km/hr and time of flight increased by 30 minutes. Find the original duration of
the flight.

7. A motorboat whose speed in still water is 24 km/hr, takes 1 hour more to go 32 km upstream

than to return downstream to the same spot. Find the speed of the stream.
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8. In arectangular part of dimensions 50 m x 40 m a rectangular pond is constructed so that the
area of grass strip of uniform breadth surrounding the pond would be 1184 m? Find the length
and breadth of the pond.

9. A train travels at a certain average speed for a distance of 63 km and then travels at a distance
of 72 km at an average speed of 6 km/hr more than its original speed. If it takes 3 hours to

complete the total journey, what is the original average speed?

10. The total cost of a certain length of a piece of cloth is X200. If the piece was 5 m longer and
each metre of cloth costs X2 less, the cost of the piece would have remained unchanged. How

long is the piece and what isits original rate per metre?

11. A takes 10 days less than the time taken by B to finish a piece of work. If both A and B

together can finish the work in 12 days, find the time taken by B to finish the work.

12. One pipe can fill acistern in (x + 2) hours and the other pipe can fill the same cistern in
(x + 7) hours. If both the pipes when opened together take 6 hours to fill the empty cistern, find

the value of x.

13. The time taken by a person to cover 150 km was 2% hrs more than the time taken in the return

journey. If he returned at a speed of 10 km/hr more than the speed of going, what was the speed

per hour in each direction?

14. If a boy’s age and his father’s age amount together to 24 years. Fourth part of the product of

their ages exceeds the boy’s age by 9 years. Find how old they are.

15. A two-digit number is 5 times the sum of its digits and is also equal to 5 more than twice the

product of its digits. Find the number.
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16. If Nidhi were 7 years younger than what she actually is, then the square of her age (in years)

would be 1 more than 5 times her actual age. What is her present age?

17. A shopkeeper buys a number of books for % 1,800. If he had bought 15 more books for the
same amount, then each book would have cost him % 20 less. Find how many books he bought

initially.

18. In aflight of 2800km an aircraft was slowed down due to bad weather. Its average speed is
reduced by 100km/h and by doing so the time of flight is increased by 30 minutes. Find the

original duration of the flight.
19. The denominator of afraction is one more than twice the numerator. If the sum of the fraction

and itsreciprocal is 2 g Find the fraction.

20. Find the value of k for which the quadratic equation (k + 1)x? — 2(3k + 1)x + (8k + 1) =

0 hasrea and equal roots.

21. The age of a man is twice the square of the age of his son. Eight years hence, the age of the

man will be 4 years more than three times the age of his son. Find their present ages.

22. The perimeter of a right triangle is 60 cm and its hypotenuse is 25 cm. Find the lengths of

other two sides of the triangle.

23. A train travels a distance of 480 km at a uniform speed. If the speed had been 8 km/h less,

then it would have taken 3 hours more to cover the same distance. Find the speed of thetrain.

24. A two-digit number is such that the product of its digits is 12. When 36 is added to this

number, the digits interchange their places. Find the number.
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25. A student scored atotal of 32 marksin class tests in Mathematics and Science. Had he scored
2 marks less in Science and 4 marks more in Mathematics, the product of his marks would have

been 253. Find his marks in the two subjects.

26. The time taken by a person to travel an upward distance of 150 km was 2; hours more than

the time taken in the downward return journey. If he returned at a speed of 10 km/h more than the

speed while going up, find the speeds in each direction.

27. The numerator of afraction is 3 less than its denominator. If 2 is added to both numerator and
denominator, then the sum of the new fraction and the original fraction is 1 % Find the original

fraction.

28. A train travelling at a uniform speed for 360 km would have taken 48 minutes less to travel

the same distance if its speed were 5 km/h more. Find the original speed of the train.

29. A 2-digit number is seven times the sum of its digit and two more than 5 times the product of

its digits. Find the number.

30. Find the vauels) of p for which the quadratic equation given as
(p+4)x*—(p+ 1)x+ 1 =0 hasrea and equal roots. Also, find the roots of the equation(s) so

obtained.
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UNIT TEST
Duration: 1 hour Marks: 30

SECTIONA

Each carry 1 mark

1. Roots of the quadratic equation 4x? — 4px + (p? — q%) = 0 are

a) 14 b) 224 oy EE d) =4

2. Roots of the equation (x — 1)~ 5(x — 1) —6 = 0 are:

a) (7,0) b) (6, 0) c) (7, 6) d) (6, -7)

3. If x_iz + ﬁ = %( where x # 0,1,2), then x =

33,2 b) 5,2 0) 3,7 d) 7,2

4. Assertion: 4x* — 12x + 9 = 0 has repeated roots.

Reason: The quadratic equation ax*+ bx + ¢ = 0 have repeated roots if discriminant D > 0.

(@) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.

SECTION B

Each carry 2 marks

5. Find the value of k for which the given quadratic equation has real and equal roots
x> +k(dx +k—-1)+2=0.

6. Divide 16 into two parts such that twice the square of the larger part exceeds the square of the

smaller part by 164.

7. Solve: x2 — (1 +v2)x +v2 = 0.
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SECTIONC

Each carry 3 marks

8. Solvefor x: 2 + 22 = 31 (x % 2,4)
x—2 x—4 3

9. The perimeter of a right-angled triangle is five times the length of its shortest side. The
numerical value of the area of the triangle is 15 times the numerical value of the length of the

shortest side. Find the length of the three sides of the triangle.

SECTIOND

Each carry 5 marks
10. Some students arranged a picnic. The budget for food was 3240. Because four students of the
group failed to go, the cost of food to each student got increased by I5. How many students went

for the picnic?

11. Seven years ago, Varun's age was five times the square of Swati's age. Three years hence

Swati's age will be two fifths of Varun's age. Find their present ages.

SECTION E

12. Raghav has afield with total area 1260m?>. He uses it to grow wheat and rice. The land used to
grow wheat land is rectangular in shape while the rice land is in the shape of a square. The length
of wheat land is 3 meters more than twice the length of rice land.

Answer the following questions

1) If the length of therice land is x metre, find the total length of the field in metre. [ 1mark]
(Or)
Find the perimeter of the field. [1 mark]

i) If the total area of the field is 1260 m?, find the value of x. [2 marks]

iii) Find the area of wheat land. [1 mark]
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ANSWERS

MCQ A — R Questions Case Study Very Short Answers Short Answers Long Answers
1.d)0,8 1. (b) Both Assertion | 1.i) c ii) a iii) a iv) s —Txf orx = V6 l.x=3o0orx=—-17 |1 45km/hr
(A) and Reason (R) | bv)a
2.8) 2 2 x=2% orx =%5 2. 750km/h
2.x=1orx=+/3 5
are true but Reason _ ]
2.1)a )b ii)c
3. ¢) No real roots ~  th . _ 3. 6km/hr
(R) is not the correc Wv)a v)b 3X=ﬂ0rx=% 3.X=?0rX=4
4.b)3 explanation of 4. 12 days
Ny — i po 4. x=0o0rx= -7
3.1) x =31i) 15cm _ T2b 3a
Assertion (A). ) ) hronss: C BT
5¢01,-2 48 5. 8 minutes.
and e cm i) Sx=1lorx=-2
2. (d) Both Assertion : 5. x=8orx =20
6. a) 12 and 16 17cm iv) d) 6. 3 hours 30 minutes
A) and Reason (R 6.x=-1
*) R) 40cm G x = 22V —
7.8 3,1 3 7. 8km/hr
are true and Reason -
. a+2b 1.x= ——orx=4
: 4.i)x? —14x +33 = 3 11
8.d) 2.3 (R) is the correct 8. Length = 34m and
.. .... b 2b A
. explanation of | 01 3and 11111 2,77 .2 proot 8.x= —lorx=—"1preadth = 24m
9.d)—
’ Assertion (A). iV)p <4
8. Proof 9.92 9. 42km/hr
10.a)lor4

3. (a) Both Assertion

5.1)20—-x 1) 20 + x

10. 4 years and 32

10. Length of the
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11.¢) -2 <k < 2
12.b) k= 2
13.d) 2,8

14.d) 6 and 2

15. b) 6 years
16.b) 1

17.  d)

2v/5 ork < =25

either k >

18.¢) 16 m

19.¢) 12m

20. d) imaginary

(A) and Reason (R)

are true and Reason

(R) is the correct
explanation of
Assertion (A).

4. (c) Assertion (A) is
true but Reason (R) is
false.

5. (d) Assertion (A) is
false but Reason (R)

istrue.

6. (a) Both Assertion
(A) and Reason (R)
are true and Reason

iIs the correct

(R)

iii) 10 km/hr
iv) 1% hours.
6.1) 2(x +5) km
i) 20 km/hr
1ii) 16 hours
7.1) (45—x)

i) x? — 45x +
324 =0

1) 9 or 36

8. 1) (20-2x) m and

(14-2x) m)

i) x2—17x+30 =
0
lii) Rea and distinct

roots

V) 2m

9.13and 15

10. 24

11. 24cm

12. 7and 5

13.c=-3orc=5

14. Proof

15. k=3

16.x=8o0r x=-3

17. k= +4

years

11. Length = 24m and

breadth = 10m
12. 36

13.12, 18 or 13, 17
14,3

7
15.9, 10 and 11

16. 94

17.¢c=3

piece of clothis20 m
and rate per meter is

10.

11. 30 days.

12.x=8

13. 20km/hr &

30km/hr

14. 22 years & 2 years

15.45

16. 16 years

17. 30 books

18.
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21. a) \E\E
22.b) 1,3

23.b) 14 and 15

3v11+v87
2

24. a)
25.8) 2

26. (b) p? + 2pr
27. (b) -11

b2
28. (C) ac = ”
29. (c) -1

30. (b) 2:7

explanation of

Assertion (A).

7. (4) Both Assertion
(A) and Reason (R)
are true and Reason
(R) is the correct
explanation of

Assertion (A).

9.1) (2x2)
i)x2—x—12=0

Iii) Roots are real and
distinct
iv) 6 wickets

10.1) (12 - 2x) m and
(7-2xX)m

i) 2x% —19x +
42 =0

iii) Om & =m

11. i) 200x% =
128(x + 1)2

i) 9x% — 32x —

16 =0

iiiyx=4

12. (i) x*+11x-—

ghrs or 3hrs30min
19.>

20.k=0and 3
21.4& 32
22.15cm & 20cm

23. 40km/h

24. 26

25.19,130r 7,25

26. 20 km/h and 30

km/h

27. L
10

28. 45 km/h
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31. (d) % 60 =0 29. 42
1 1
(iii) 44m X¥=338%=
-1,-1
UNIT TEST
1.3 2]
2.8 (7,0)
4
3. C) 3,5

4. (c) Assertion (A) istrue but Reason (R) isfalse.

5.k:-1or3
3

6. 10 and 6




7.1,V2

8.5,2
2

9. 16cm, 30 cm and 34cm.

10. 16
11. 9 years and 27 years

12.1) 3x + 3 (Or) 8x + 6 i) 20

iii) 860m?
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CHAPTER 5- ARITHMETIC PROGRESSION
Key Concepts

Sequence

Some numbers arranged in a definite order, according to a definite rule, are said to form a

sequence.

Arithmetic Progression
An arithmetic progression is a list of numbers in which each term is obtained by adding a fixed

number d to the preceding term, except the first term.

A sequence is called an arithmetic progression (AP), if the difference of any of its terms and the

preceding term is always the same. i.e., a, — a,.; = constant.

Term

Each of the number inthelist of arithmetic progression is called aterm of an A.P

Common difference of A.P

The difference between the two successive terms of an A.Pis called the common difference.

d=-ay=ag-a&=..=a&—an

Finite and I nfinite Arithmetic Progression
The arithmetic progression having finite number of termsis called a finite arithmetic progression.
The arithmetic progression having infinite number of terms is caled an infinite arithmetic

progression.

General Form of an Arithmetic Progression
The general form of an A.P is a, a+ d, a+ 2d, a+3d.....
If the APa a+d a+2d......... Alsreversedto A, A -d, -2d......... a, then A the common

difference changes to negative of original sequence common difference.
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General Term or n'" term of an A.P
The general term of an A.P is given by: a, = a + (n — 1)d, where a is the first term and d is the

common difference.
The n" term of an A.P is the difference of the sum to first n terms and the sum to first (n-1) terms
ofit. i.ea,=S,— Sy1.

Number of Termsin A.P S
\

The number of termsin an A.P can be obtained by n = Z_Ta +1, ‘Nherel islast term of an A.P.

.‘\

\
|

Special Numbers of A.P
0 Three special numbersin A.Parea—d, a, a+d.

0 Four special numbersin A.Parea—3d,a—d,a+d,a+ 3d.

I UL
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Sum of nterm of an A.P
Sum of ntermsof an A.Pisgiven by: S, = §[2a+ (n—1)d] or S, = g[a+ 1].
Note: We use the 1% Form of the Sum Formula, when the common difference d is known and use

the 2™ Form when the last term | is known.

MULTIPLE CHOICE QUESTIONS

1 1-6q 1-12q

1. The common difference of the A.P —, ]
3q° 3q 3q

S alS

aq b) —q c) 2 d) 2

2. 1f k, 2k — 1 and 2k + 1 are three consecutive terms of an A.P., thenthevalueof k is

a2 b) 3 c)-3 d)5

3. The next term of the A.P. V18,150,195, ... is

a) V146 b) V128 c) V162 d) V200

4. Thevaueof agy— ayg fortheA.P2, 7,12, 17, ... is

a) 100 b) 10 c) 50 d) 20

5.Inan A.P.,ifa=-10, n= 6 and a, = 10, thenthevalue of dis

a) 0 b) 4 c) 4 d) =

6. If the sum of first m terms of an A.P. is 2m?+ 3m, then what is its second term?

a9 b) 10 ) 11 d) 12

7. If the 10" term of an A.P.is 52 and 17" term is 20 more than the 13" term, then find the A.P.
a) 40, 45, 50,..... b) 45, 50, 55,...... c) 17, 22, 27,..... d) 7,12, 17,.....

8. The number of termsinthe A.P. 3,6, 9, 12,...., 111 is

a) 25 b) 40 c) 37 d) 30

9. For what value of n, are the nth terms of two A.P.’s 52, 54, 56, ..... and 4, 12, 20, ..... equal?

a) 11 b) 12 ¢) 10 d)9
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10. Three numbersin an A.P. have sum 18. Its middle term is

a) 6 b) 8 c)3 d) 2

11. Inan A.P., the sum of first nterms is% + 12—3n. Find its 15" term.

a) 45 b) 50 c) 60 d) 75

12. Find the sum of first 15 multiples of 8.

a) 840 b) 1020 c) 960 d) 920

13. Find the sum of first 10 terms of theA.PXx -8, x -2, X + 4, ...

a) 10x + 210 b) 10x + 190 c) 5x + 190 d) 5x + 210
14. The sum (= 6) + (0) + (6) + ..... upto 13" term =

a) 390 b) 1380 c) 378 d) 1830

15. If the common difference of an A.P. is 5, then what is ajg —a43?
a5 b) 20 c) 25 d) 30

16. In an AP, ifd = —4,n = 7,a, = 4, then a is:
a) 6 b) 7 c) 20 d) 28

17.Inan AP, ifa = 3.5,d = 0,n = 101, then a,, will be:
a0 b) 3.5 ¢) 103.5 d) 104.5

18. The 11 th term of the AP — 5,_?5, O,E, v 1S:

2

a) 20 b) 20 c)-30 d) 30

19. Which term of the AP; 21, 42, 63, 84, ... is 210?
a) 9" b) 10" c) 11" d) 12"

20. Two APs have the same common difference. The first term of one of these is—1 and that of
the other is—8. Then the difference between their 4" termsis:

a -1 b) -8 c)7 d) -9

21. The sum of first five multiples of 3is:

a) 45 b) 55 c) 65 d) 75
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22. If the sum of n terms of an A.P. is 3n? + 5n, then which of its term is 164?
a) 25" b) 26" c) 27" d) 28"

23. If 3rd and the 9th terms of an AP are 4 and -8 respectively, then which term of the AP is
zero?
a) 3I’d b) 4th C) 5th d) 6th

24. The sum of first 25 terms of an AP, whose n" termis given by a, = 7 -3nis:
a) 500 b) 600 c) 700 d) —800

25.1+3+5+7..+199=

a) 9000 b) 10000 c) 11000 d) 12000

26. If the common difference of an A.Pis7, then a,c — a,, isequal to

(a) 14 (b) 20 (c) 28 (d) 35
27. The common difference of the A.P. i,ﬂ, b= L 18
2q° 2q 2q

(a)-1 (b) 1 (©)-29 (d) 29

28. If k+ 7, 2k — 2 and 2k + 6 are three consecutive terms of an A.P, then the value of k is
(@ 15 (b) 17 (©5 (d)1

29. The 7" term from the end of the A.P. : — 8-5, -2, ..49is:

(a) 67 (b) 13 (c) 31 (d) 10

30. Two A.P.s have the same first term. The common difference of the first A.P. is — 3 and of the
second A.P. is — 5. The difference of the 6™ term of the second A.P. from that of the first A.P. is

@ 2 (b) -8 (c)-10 (d) 10

31. Inan A.P,, if thefirstterma=7, n" term a,, = 84 and the sum of first ntermss,, = % then
nisequal to

(@) 22 (b) 24 (c) 23 (d) 26
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32. The common difference of the A.P % 1odx 15

)

2x 2x

(@) -2x (b) -2 (©) 2 (d) 2x

33. If the sum of first n terms of an A.Pis 3n? + 4n and its common difference is 6, then its first
termis
@7 (b) 4 (6 (d) 3

34. Three numbersin A.P have the sum 30. What is its middle term?
(@4 (b) 10 (c) 16 (d) 8

35. If the sum of first m terms of an AP is 2m? + 3m, then its second term is

(@ 10 (b) 9 () 12 (d) 4

36. Three numbers in AP have the sum 30. What is its middle term?

@ 4 (b) 10 (c) 16 (d) 8

37. The 11" and 13" term of an AP are 39 and 45, respectively. What is the common difference
of the AP?

(@) 42 (b) 21 (©) 6 (d) 3

ASSERTION AND REASON TYPE QUESTIONS

Direction: In the following questions, a statement of Assertion (A) is followed by a statement of
Reason (R).

Mark the correct choice as:

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.
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1. Assertion: Let the positive numbers a, b, c bein A.P., then i,i,a—lb are also in A.P.

Reason: If each term of an A.P. is divided by a non-zero constant, then the resulting sequence is

asoinA.P.
2. Assertion: Common difference of the AP —5,-1,3,7,.......... 1s 4.
Reason: Common difference of the AP a, a+ d, a+ 2d,.......... isgiven by d = 2™ term — 1% term.

3. Assertion: The sum of serieswith n™ term an = 9 — 5n is -465 when number of terms n = 15.
Reason: Given series in A.P. and sum of n terms of an A.P. is S, = g [2a + (n —1)d].

4. Assertion: Three consecutiveterms 2k + 1, 3k + 3 and 5k — 1 form an AP than k is equal to 6.
Reason: In an AP a,a+d, a+2d, ..... the sum to nterms of the APis S,, = S[Za + (n—1)d].
5. Assertion: If n term of an APis 7 - 4n, then its common differencesis -4.

Reason: Common difference of an APisgivenby d = a,,; — a,.

6. Assertion: Sum of first hundred even natural numbers divisible 5 is 500.

Reason: Sum of first nterms of an APisgiven by S,, = —[a + ] where £ = last term.

NS

7. Assertion: If S, is the sum of first n terms of an AP then its n” term an is given by
an - Sn - Sn—l-

Reason: The 10" term of the AP 5, 8, 11, 14, ....1s 35.

8. Assertion: Common difference of the AP: 5,1, -3, =7, ... is 4.

Reason: Common difference of the AP: a,;,a,,a3, ...,a, isobtainedby d = a,, — a,,_;.

9. Assertion: For an A.P., 3,6,9, ...,198, 10" term from the end is 168.
Reason: If ‘a’ and ‘I’ are the first term and last term of an A.P with common difference ‘d’, then

n' term from the end of the given A.Pisl — (n — 1)d.
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CASE STUDY BASED QUESTIONS

1. In a class the teacher asks every student to write an example of A.P. Two friends Geeta and
Madhuri writes their progressions as -5, -2, 1, 4, ... and 187, 184, 181, .... respectively. Now, the
teacher asks various students of the class the following questions on these two progressions. Help
students to find the answers of the questions.

i) Find the 34™ term of the progression written by Madhuri.

a) 286 b) 88 c) 99 d) 190

I1) Find the sum of common difference of the two progressions.

a) 6 b) -6 01 d)o

iii) Find the 19" term of the progression written by Geeta.

a) 49 b) 59 c) 52 d) 62

Iv) Find the sum of first 10 terms of the progression written by Geeta.

a) 85 b) 95 c) 110 d) 200

v) Which term of the two progressions will have the same value?

a) 31 b) 33 c) 32 d) 30

2. Amit was playing a number card game. In the game, some number cards (having both +ve
or —ve numbers) are arranged in arow such that they are following an arithmetic progression. On
his first turn, Amit picks up 6™ and 14™ card and finds their sum to be —76. On the second turn he
picks up 8" and 16" card and finds their sum to be ~96.

1) What is the difference between the numbers on any two consecutive cards?

a7 b) -5 c) 11 d) -3

1) The number on first card is,
a) 12 b) 3 05 d) 7

iii) What is the number on the 19" card?

a) -88 b) -83 c) 92 d) ~102
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iv) What is the number on the 23" card?
a) —103 b) —122 c) -108 d) -117

V) The sum of numbers on the first 15 cardsis

a) -840 b) 945 c) -427 b) 420

3. The given figure shows playing cards stacked together. 42 cards are stacked in the manner. 12
cards are in the bottom row, 10 in the next row, 8 in the row next to it and so on. Based on the
above situation, answer the following questions:

i) Thetotal number of rowsin which the cards are stacked is:
a7 b) 6 )8 d)9

(it) The number of cardsin thetop row is:

a4 b) 6 01 d) 2
iii) The mathematical concept applied in solving the above problemiis:

a) Linear equations b) Probability

c) Arithmetic Progression d) Coordinate Geometry

(iv) The number of cardsin the third row is:

a) 6 b) 7 c)8 d) 10

(v) The number of cardsin the seventh row is:

al b) O )2 d) 6

4. Y our elder brother wants to buy a car and plans to take loan from a bank for his car. He repays
histotal loan of ¥1,18,000 by paying every month starting with the first instalment of 1000. If he
increases the instalment by 3100 every month, answer the following:

i) Find the amount paid by him in 30" instal ment.

i) Calculate the amount paid by him in the 30 instal ments.

iii) What amount does he still have to pay after 30" instalment?
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iv) If total instalments are 40 then amount paid in the last instalment?

v) Find the ratio of the 1% instalment to the last instal ment.

5. In a pathology lab, a culture test has been conducted. In the test, the number of bacteria taken
into consideration in various samplesis all 3-digit numbersthat are divisible by 7, taken in order.
On the basis of above information, answer the following questions

1) How many bacteria are considered in the fifth sample?

i) How many samples should be taken into consideration?

lii) Find the total number of bacteriain the first 10 sample.

iv) How many bacteria are there in the 7" sample from the last?

6. In the month of April to June 2022, the exports of passenger cars from India increased by 26%
in the corresponding quarter of 202122, as per a report. A car manufacturing company planned
to produce 1800 carsin 4™ year and 2600 cars in 8" year. Assuming that the production increases
uniformly by afixed number every year.

Based on the above information answer the following questions.

i) Find the production in the 1% year.

ii) Find the production in the 12" year.

lii) Find the total production in first 10 years.

iv) In which year the total production will reach to 15000 cars?

7. While playing a treasure hunt game, some clues(numbers) are hidden in various spots
collectively forms an A.P. If the number on the n™ spot is 20 + 4n, then the answer the following
guestions to help the player in spotting the clues.

1) Which number is on the first spot?

ii) Which number is on the (n — 2)™ spot?
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i) What is the sum of all the numbers on the first 10 spots?

(iv) Which spot is numbered as 116?

8. In a class the teacher asks every student to write an example of AP. Two boys Aryan and
Roshan writes their progressions as -5,-2, 1,4 ...... and 187, 184, 181,..... respectively.Now the
teacher asks the various students of the class the following questions on this progressions. Help
students to find the answers of the following.

(i) Find the sum of common difference of the two progressions.

(i) Find the 34™ term of the progression written by Roshan.

(iii) Find the sum of first 10 terms of the progression written by Aryan.

(iv) Which term of the two progressions will have the same value?

9. A school has decided to plant some endangered trees on 51st World Environment Day in the
nearest park. They have decided to plant those trees in few concentric circular rows such that

each succeeding row has 20 more trees than the previous one. The first circular row has 50 trees.

Based on the above given information, answer the following questions:
(i) How many trees will be planted in the 10" row?
(ii) How many more trees will be planted in the 8" row than in the 5" row?

(iii) 1f 3200 trees are to be planted in the park, then how many rows are required?
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(iv) If 3200 trees are to be planted in the park, then how many trees are still left to be planted

after the 11" row?

10. Treasure hunt is an exciting and adventurous game where participants follow a series of
clues/numbers/maps to discover hidden treasures. Players engage in thrilling quest, solving
puzzles and riddles to unveil the location of the coveted prize.

While playing a treasure hunt game, some clues(numbers) are hidden in various spots collectively
forming an A.P. If the number on the n™ spot is 20 + 4n, then answer the following questions to
help the players in spotting the clues:

(i) Which number ison first spot?

(it) Which spot is numbered as 1127

(iii) What is sum of all the numbers on the first 10 spots?

(iv) Which number is on the (n-2)" spot?

11. A school is organizing a charity run to raise funds for alocal hospital. The run is planned as a
series of rounds around a track, with each round being 300 metres. To make the event more
challenging and engaging, the organizers decide to increase the distance of each subsequent
round by 50 metres. For example, the second round will be 350 metres, the third round will be
400 metres and so on. The total number of rounds planned is 10.

Based on the information given above, answer the following questions:

(i) Write the fourth, fifth and sixth term of the Arithmetic Progression so formed.
(i) Determine the distance of the 8" round.

(i) Find the total distance run after completing all 10 rounds.

(OR)
If arunner completes only thefirst 6 rounds, what is the total distance run by the runner?
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12. Cable cars at hill stations are one of the major tourist attractions. On a hill station, the length
of cable car ride from base point to top most point on the hill is 500m. Poles are installed at equal
intervals on the way to provide support to the cable on which car moves. The distance of first
pole from base point is 200m and subsequent poles are installed at equal interval of 150m.
Further, the distance of last pole from the top is 300m.
Based on the above information, answer the following questions using Arithmetic Progression:
(i) Find the distance of 10" pole from the base.
(ii) Find the distance between 15" pole and 25" pole.
(iii) Find the time taken by cable car to reach 15" pole from the top if it is moving at the speed of
5m/s and coming from top.

(OR)

Find the total number of poles installed along the entire journey.

13. In an equilatera triangle of side 10cm, equilateral triangles of side 1cm are formed as shown
in the figure below, such that there is one triangle in the first row, three triangles in the second

row, five triangles in the third row and so on.
1™ Row
2™ Row

3™ Row

10" Row

Based on given information, answer the following questions using Arithmetic Progression.

(i) How many triangles will be there in bottom most row?
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(it) How many triangles will be there in fourth row from the bottom?
(iii) Find the total number of triangles of side 1cm each till 8" row.
(OR)
How many more number of triangles are there from 5™ row to 10" row than in first 4 rows? Show

working.

14. Pankaj wants to participate in the push-up challenge. He can currently make 3000 push-ups in one
hour. But he wanted to achieve atarget of 3900 push-ups in one-hour. With each day of practice, he
is able to make 5 more push-ups in one hour as compared to the previous day. On first day of

practice, he do 3000 push-ups and continues to practice regularly till his target is achieved.
Based on the above information, answer the following questions:

(i) Form an AP representing the number of push-ups per day.

(ii) Find the total number of push-ups performed by Pankgj in starting first week.

(i) Find the minimum number of days Pankaj needs to practice before his goal is achieved.
(OR)

On which day, Pankg performed 3500 push-ups?

VERY SHORT ANSWERS

1. Which term of the A.P 3, 15, 27, 39,...... will be 120 more than its 21% term?

2. The 15" term of an AP is 3 more than twice its 7" term. If the 10th term of the AP is 41, then
find its n™ term.

3. The 9" term of an AP is zero. Prove that its 29" term is double of its 19" term.

4. Find how many integers between 200 and 500 are divisible by 8?

5. Divide 24 in three parts such that they are in AP and their product is 440.

6. Find the 20th term from the last term of the A.P.: 3, 8, 13, ...... 253.
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7.1f 7 times the 7" term of an A.P. isequal to 11 times its 11" term, then find its 18" term.

8. Find the middle term of the A.P. 213, 205, 197, .....37.

9. Solvetheequation: 1 +4+ 7+ 10+ ... + x = 287.

10. How many terms of an A.P. 9, 17, 25, .... must be taken to give a sum of 6367

11. The 19" term of an AP is equal to three times its 6" term. If its 9" term is 19, find the AP.
12. Find the value of the middle most term (s) of the AP: -11, -7, -3, ..., 49.

13. For an A.P., show that a,, + a4 = 2a544.

14. Which term of the AP: 114,109,104, ...... is the first negative term?

15. The sides of aright-angled triangle are in AP. Show that they are in theratio 3:4:5.

SHORT ANSWERS

1. The sum of the 2™ and the 7" term of an A.P. is 30. If its 15" term is 1 less than twice its 8"
term, find the A.P.

2. If S, denotes the sum of first ntermsof an A.P., prove that Szy = 3[Sy0 — Si].

3. If mtimesthe m™ term of an A.P. isequal to n timesits n™ term, then find the (m + n)th term
of the A.P.

4. The sum of the first seven terms of an A.P is 182. If its 4" and the 17" terms are in the ratio
1:5, find the A.P.

5. If the p™, g™, ' terms of an A.P. be x, y, z respectively, show that x(q—r) + y(r— p) + z(p — q) = 0.
6. The sum of three numbersin A.P. is 21 and the sum of their squaresis 155. Find the numbers.
7. Divide 32 into four parts which are in AP such that the product of extremes to the product of
meansis 7:15.

8. If sum of the first 6 terms of an AP is 36 and that of the first 16 terms is 256, find the sum of

first 10 terms.

119



9. If inan A.P., the sum of first m termsis n and the sum of itsfirst n termsis m, then prove that
the sum of itsfirst (m + n) termsis—(m + n).

10. If the sum of first four terms of an A.P. is 40 and that of first 14 termsis 280. Find the sum of
itsfirst n terms.

11. The sum of four numbers in A.P. is 42. If the product of extreme terms is 90; find the
numbers.

12. If (p + 1) term of an AP is twice the (g + 1)™ term, prove that (3p + 1)™ term is twice the
(p+qg+1)" term.

13. If the sum of the 3" and the 8" terms of an AP is 7 and the sum of the 7" and the 14™ terms
is—3, find the 10" term.

14. In an AP, prove that a,;, ., + @mn = 2a;,-

15. The interior angles of a polygon are in arithmetic progression. The smallest angle is 120° and
the common difference is 5°. Find the number of sidesin the polygon.

16. In an A.P, the sum of three consecutive terms is 24 and the sum of their squares is 194. Find
the numbers.

17. The ratio of the 10" term to its 30" term of an A.P is 1:3 and the sum of its first six terms is
42. Find the first term and the common difference of A.P.

18. A man starts his job with a certain monthly salary and earns a fixed increment every year. If
his salary was X 15,000 after 4 years of service and X 18,000 after 10 years of service, what was
his starting salary and what was the annual increment?

19. If the sum of the first 14 terms of an A.P is 1050 and the first term is 10, then find the 20™

term and the n" term.

20. A sum of X 2,000 is invested at 7% per annum simple interest. Calculate the interests at the
end of 1%, 2" and 3" year. Do these interests form an AP? If so, find the interest at the end of the

27" year.
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21. Find the sum of al 3-digit natural numbers which are divisible by 11.

LONG ANSWERS

1. If theratio of the sum of the first n terms of two A.P.’s is (7n + 1):(4n + 27), then find the ratio
of their 9" terms.

2. The sum of three numbersin A.P. is 12 and sum of their cubesis 288. Find the numbers.

3. The ratio of the sums of first m and first n terms of an A.P. is m*:n® Show that the ratio of its
m™ and " termsis (2m — 1):(2n - 1).

4. If thefirst term of an A.P. is 2 and the sum of first five termsis equal to one-fourth of the sum
of the next five terms, find the sum of the first 30 terms.

5. The ratio of the 11" term to the 18th term of an A.P. is 2:3. Find the ratio of 5™ term to the 21%
term, and also the ratio of the sum of the first 5 termsto the sum of the first 21 terms.

6. The sum of first sixteen terms of an A.P. is 112 and the sum of its next fourteen terms is 518.
Find the A.P.

7. The sum of the first five terms of an A.P. and the sum of first seven terms of the same A.P.
is 167. If the sum of the first ten terms of this A.P. is 235, find the sum of itsfirst twenty terms.

8. Let the sum of first n, 2n, 3ntermsof an AP be S;, S, and S; respectively show that S; = 3(S, — S)).
9.1f S, S;, S; be the sums of nterms of 3 arithmetic progressions, the first term of each being 1
and the respective common differences are 1, 2, 3, then provethat S; + $; = 2S,.

10. The sum of four consecutive numbersis an AP is 32 and the ratio of the product of first and

the last term to the product of two middle termsis 7:15. Find the numbers.

11. The sum of first and eight terms of an A.P is 32 and their product is 60. Find the first term and

common difference of the A.P. Hence, also find the sum of itsfirst 20 terms.
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12. In an A.P of 40 terms, the sum of first 9 terms id 153 and the sum of last 6 terms is 687.
Determine the first term and common difference of A.P. Also, find the sum of all the terms of

the A.P.

13. The sum of the third term and the seventh term of an AP is 6 and their product is 8. Find the

sum of the first sixteen terms of the AP.

14. The minimum age of children eligible to participate in a painting competition is 8 years. It is
observed that the age of the youngest boy was 8 years and the ages of the participants, when
seated in order of age, have a common difference of 4 months. If the sum of the ages of all the

participantsis 168 years, find the age of the eldest participant in the painting competition.

15. An AP consists of ‘n’ terms whose n" term is 4 and the common difference is 2. If the sum of

‘n’ terms of AP is -14, then find ‘n.. Also, find the sum of the first 20 terms.

16. The sum of the first six terms of an arithmetic progression is 42. The ratio of the 10th term to

the 30th term is 1:3. Calculate the first and the thirteenth terms of the AP.
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UNIT TEST
Duration: 1 hour Marks: 30

SECTIONA

Each carry 1 mark

1. Thefirst four terms of an AP whose first termis 3x + y and common differenceisx —y are
a) 3X+y,2x+ 2y, x + 3y, 4y b) 3x —y, 2x — 2y, x — 3y, 4y

C) 3X+Yy,2X, XY, -2y d) 3x +y, 4%, 5x —y, 6xX — 2y

2. The common difference of an AP, the sum of whose n terms is S,,, is

a) S, — 25,1+ S,_» b) S, — 28,1 — Su_, Q) S, + Spia d) S, — Sp_s

3.If 9™ term of an AP be zero, then the ratio of its 29™ and 19" term is:
a 1.2 b) 2:1 c) 1.3 d) 3.1

4. Assertion: The sum of the first n terms of an AP isgiven by S,, = 3n? — 4n. Then its n™ term
a, =6n-—7.

Reason: n"term of an AP, whose sum to nterms S,,, is given by a, = S, — S,_4

(@) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.

SECTION B
Each carry 2 marks

5.1f 7 times the 7" term of an AP is equal to 11 times its 11" terms, then find its 18" term.
6. Find the number of natural numbers between 101 and 999 which are divisible by both 2 and 5.
7. Find x, if 3x% + 4x + 4,2x* + 3x + 3 and 3x + 8 are three consecutive terms are in AP such

that x € N.
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SECTIONC

Each carry 3 marks

8. Divide 56 into four parts which are in AP such that the ratio of product of extremes to the

product of meansis5: 6.

9. The sum of first six term of an A.P is 42. The ratio of the 10" term to its 30" term is 1:3.

Calculate the first and 13" term of the A.P.

SECTIOND

Each carry 5 marks
10. If S,, denote the sum of the first n terms of an A.P., prove that S35 = 3(S,0 — S10).

11. If the sum of p terms of an A.P. is q and the sum of g termsis p, show that the sum of (p + q)

termsis—(p + Q).

SECTION E
12. Meena’s mother start a new shoe shop. To display the shoes, she put 3 pairs of shoes in 1%
row, 5 pairsin 2™ row, 7 pairsin 3" row and so on.
On the basis of above information, answer the following questions
(i) Find the difference of pairs of shoesin 17" row and 10" row.
(i) On next day, she arranges x pairs of shoesin 15" row, then find x.
(iii) If She puts atotal of 120 pairs of shoes, then find the number of rows required
(Or)
(iv) If She puts a total of 120 pairs of shoes, then how many shoes will be there in last

row?
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ANSWERS

MCQ A — R Questions Case Study Very Short Answers | Short Answers | Long Answers
l.c)—2 1. (@ Both Assertion (A) and|1.i)b ii)d iii)a iv)a v) |1 31%term 1.1,509,... 2
19
2 b) 3 Reason (R) are true and Reason | b > P
. b) 2.4n + 1 . Proo 2.2, 4 and 6, or
(R) is the correct explanation of 2 iyblii)d fiiyb iv)a )
L) b d i iv Y
3 0) , 3. Proof 3. (m+n)"teem [6,4and2. 1
Assertion (A). q
162 ads of the APisO. 3. Proof
2. (@) Both Assertion (A) and A ,
3.)bii)dii)c ivy)c V) 4.2 10.18
4050 | peason (R) are true and Reason o 5.58,110r11,85 | 7 4. — 2550
5.b) 4 (R) is the correct explanation of 6. 158 5. Proof 5 1: 3and 5: 49
, 4.1)3900 ii) 73500 iii)
Assertion (A). 6579
6.2)9 44500 iv) 5900 v) 10:49 7.0 Y 6.-8,-6,4,...
3. (& Both Assertion (A) and
7. d) 7 : y 7. 2, 6, 10, 14 or
: 5.1) 133 ii) 128 8.125 7.970
Reason (R) are true and Reason
12, 17, ... 14, 10, 6, 2
(R) is the correct explanation of | iii) 1365 iv) 952 9.40 8. Proof
8. 100
8.0937 | Assertion (A). | )
6.1) 1200 i) 3400 10. 12 9. Proof
9.d)9 4 (b) Both Asserti A q 9. Proof
. (b) Both Assertion (A) an 10. 2, 6, 10, 14,
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10.3) 6

11. b) 50

12. ¢) 960

13. b) 50

14. a) 390

15.¢) 25

16. d) 28

17.b) 3.5

18. b) 20

19. b

loth

20. ¢) 18

Reason (R) are true but Reason (R)
IS not the correct explanation of

Assertion (A).

5. (@) Both Assertion (A) and
Reason (R) are true and Reason
(R) is the correct explanation of

Assertion (A).

6. (d) Assertion (A) is false but

Reason (R) istrue.

7. (c) Assertion (A) is true but

Reason (R) isfalse.

8. (d) Assertion (A) is false, but

Reason (R) istrue.

9. (d) Assertion (A) is false, but

iii) 21000 iv) 13

7.0) 24 ii)12+4n

iii) 420 iv) 24

8.1)0

ii) 88

iii) 85

iv) n=33

9.1) 230

ii) 60

iii) 16

iv) 1550

10. i) 24

12. 17 and 21

13. Proof

14. 24™ term

15. Proof

16.7,8,90r9,8,7

17.a=2andd=2
18. 13,500 and
Z5,00

19. 200, 10n

20.% 3780

21. 44550

10. n(n +

6) or (n? + 6n)

11. 6, 9, 12 and

15.

12. Proof
13.-1
14. Proof

15.9

or 14,10, 6, 2

11. d = +4 and
S0 = 800 or -
160

12.a=5,d=3

and 54_0 = 2540

13. 20

14. 13 years

15. n = 7,

sum = 220

16.2 & 26
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21. @) 45

22.

c) 27!
23.¢) 5"
24. ¢) 700

25. b)

10000
26. (c) 28
27. (a)-1

28. (b) 17
29. (c) 31

30. (d) 10

Reason (R) is true.

i) 23

i) 420

iv) 12 + 4n

11. (i) 450, 500, 550
(i) 650m

(iii) 5250m (OR) 2250

12. (i) 1550m

(if) 1500m

(iii) 480 seconds or 8 minutes

(OR) 31

13. (i) 19

(ii) 13

127



31. (c) 23 (iii) 64 (OR) 68
32. (b) -2 14. i) 3000, 3005, 3010, ....,
3900
33.(a) 7
i) 624450
34. (b) 10
iii) 180
35. (b) 9
(OR)
36. (b) 10
101
37. (d) 3
UNIT TEST

1.d)3x +y, 4x,5x -y, 6x — 2y

2.8) S, — 25,1 + Sy_y

3.b) 21

4. (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of Assertion (A).
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5.0

6. 89

7.4

8.8, 12, 16, 20

9. 2and 26

10. Proof

11. Proof

12.i)14 i) 31

iii) 10 (Or) 2
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CHAPTER 6- TRIANGLES
Key Concepts
Similar Figures

Two figures having the same shapes are called the similar figures.

Similar Polygons
Two triangles are said to be similar if (i) their corresponding angles are equal (ii) their

corresponding sides are in proportional.

Criterion for Similarity of Triangles
AAA Similarity
If in two triangles, corresponding angles are equal, then their corresponding sides are in the same

ratio (or proportion) and hence the two triangles are similar.

AA Similarity
If two angles of one triangle are respectively equal to two angles of another triangle, then the two

triangles are similar.

SSS Similarity
If in two triangles, sides of one triangle are proportional to(i.e., in the same ratio of ) the sides of
the other triangle, then their corresponding angles are equal and hence the two triangles are

similar.

SAS Similarity
If one angle of atriangle is equal to one angle of the other triangle and the sides including these

angles are proportional, then the two triangles are similar.
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Important Theorems
Basic Proportionality Theorem (Thales Theorem)
If aline is drawn parallel to one side of a triangle to intersect the other two sides in distinct

points, the other two sides are divided in the same ratio.

Conver se of Basic Proportionality Theorem
If aline divides any two sides of a triangle in the same ratio, then the line is parallel to the third
Side.

MULTIPLE CHOICE QUESTIONS

1. Inthefigure, O isthe point of intersection of two chords AB and CD such that OB = OD. Then
triangles OAC and ODB are:

a) equilateral but not similar b) isosceles but not similar

) equilateral and similar d) isosceles and similar
2. Inthe given figure, if DE || BC, then length of EC is:

a) 5cm b) 4 cm c)3cm d) 2cm

3. In AABC, D and E are points on the sides AB and AC respectively such that DE || BC.
If AD =4x -3, AE=8x-7,BD = 3x— 1 and CE = 5x — 3, then thevalue of x is:

a) 3cm b) 2cm c)1l5cm d) 1cm

4. In the given figure, DE || AC and DF || AE. If the lengths of BF and FE are 4cm and 5cm
respectively, then the length of EC is: :

a)11.25cm b)9.6cm ¢)125cm d)13.2cm
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5. D and E are respectively the points on the sides AB and AC of a triangle ABC such that
AD=2cm,BD =3 cm,BC=7.5cmand DE || BC. Then, length of DE (incm) is:
a) 2.5 b) 3 05 d) 6

__BC

6. If in two triangles ABC and PQR, AB _Bt_ZA , then
QR PR PQ

a) APQR~ACAB b)APQR~AABC  C)ACBA ~APQR  d) A BCA ~A PQR

7. Two poles of height 6 m and 11 m stand vertically upright on a plane ground. If the length of
shadow of smaller poleis 12 m, then length of shadow of bigger poleis

a)22m b) 14 m c)13m d) 11m

8. It is given that, AABC~AEDF such that AB =5 cm, AC =7 cm, DF =15 cm and DE =12 cm
then the sum of the remaining sides of the trianglesis

a) 23.05cm b) 16.8 cm c) 6.25cm d) 24 cm

9. If AABC and ADEF are similar triangles such that A = 57° and £E = 83° then 2C is

a) 33° b) 30° c) 40° d) 83°

10. In AABC, DE || BC and AD = 4cm, AB = 9cm. AC = 13.5 cm then the value of EC is

a) 6cm b) 7.5cm c) 9cm d) none of these

11. AABC is such that AB =3 cm, BC =2 cm and CA = 2.5 cm. If ADEF ~ AABC and FE = 4
cm, then the perimeter of ADEF is

a) 12cm b) 13 cm c) 14 cm d) 15cm

12. A street light bulb is fixed on a pole 6 m above the level of the street. If a woman of height
1.5m casts a shadow of 3 m, find how far she is away from the base of the poleis

al2m b) 10 m c)9m d) 11m

13. A 15 metres high tower casts a shadow 24 meters long at a certain time and at the same time,
atelephone pole casts a shadow 16 meters long then the height of the telephone poleis

a)l12m b) 10 m c9m d) 11 m
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14. ABCD is atrapezium in which AB || DC and P and Q are points on AD and BC, respectively
suchthat PQ || DC. If PD =18 cm, BQ=35cmand QC =15cm, then AD is

a) 20cm b) 40 cm c) 60 cm d) 80 cm

15. A vertical stick of length 7.5 m casts a shadow 5 m long on the ground and at the same time a
tower casts a shadow 24 m long then the height of the tower is

a)20m b) 40 m c) 60 m d) 36m

16. In the given figure, if M and N are points on the sides OP and OS respectively of AOPS, such

that MN||PS, then the length OP is

O
M N
8.5 cm 6 cm
P S
(@) 6.8cm (b) 17cm (c) 15.3cm (d) 9.6cm

17. In the figure, X and Y are two points on the sides AB and AC respectively in AABC, such
that AX =3.4cm, AB=85cm, AY =26 cmand YC = 3.9 cm. Which of the following relation

IS correct?

2.6cm

B3.5¢cm

39em

() BC = 2XY (b) 3BC = 2XY (c) BCisnot pardlel to XY (d) BC|| XY
18. In AXYZ, XY = 6¢cm. If M and N are two points on XY and XZ respectively such that MN ||

YZ and XN = iXZ, then the length of XM is
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(@) 1.2cm (b) L.5cm (c) 2cm (d) 4cm

19. In the given figure AABC is shown. DE is parallel to BC. If AD = 5cm, DB = 2.5¢cm and
BC = 12cm, then DE is equal to A
a c11lff\\
| B

(@) 10cm (b) 6cm K

(c) 8cm (d) 7.5cm B .

iﬂ.ﬁ:lﬂ
20. If avertical pole of length 7.5cm casts a shadow 5m long on the ground and at the same time,

atower casts a shadow 24m long, t hen the height of the tower is
(a) 20m (b) 40m (c) 60m (d) 36m

21. In triangles ABC and DEF, 2B = ZE, £F = 2C and AB = 3DE. Then, the two triangles are
(a) congruent but not similar (b) congruent as well as similar

(c) neither congruent nor similar (d) similar but not congruent

22. Inthe given figure, PQI|BC. If == = = and AC = 20 - 4cm, then the length of AQ s

S

3 L ]
(a) 2.8cm (b) 5.8cm (c) 3.8cm (d) 4.8cm
23. If in two triangles A DEF and A PQR, 2D = 2£Q and 2R = £E, then which of the following

IS not true?

DE DF EF DF EF DE DE EF
@ =7g (®) 7% = 5o © 2 = or @55 =%

24. The measurements of ALMN and AABC are shown in the figure given below. The length of
sdeACis
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G cam | 5 [

(a) 16 cm (b) 7cm (c)8cm (d)4cm

25. In the given figure, in A ABC,AD 1 BC and 2£BAC = 90°. If BC = 16cm and DC = 4 cm,

then thevalueof x is

L el | ] [ma k]

(@ 4cm (b) 5cm (c) 8cm (d) 3cm

26. A ABC and A PQR are shown in the adjoining figures. The measure 2C is

f‘.w"l?- cin

3+/3cm

3.¥em
605
B 6 cm ¢ P 12 em Q

(@) 140° (b) 80° (©) 60° (d) 40°

27. E and F are points on the sides AB and Ac respectively of a A ABC such that g = % = ;

Which of the following relationis true?
(8 EF=2BC (c) BC=2EF (c) EF=3BC (d) BC = 3EF

28. In the adjoining figure, ABCD is atrapezium in which XY |[AB||CD. If AX = %AD, then

CY:YBis D C

o/ \y

A B
(@ 2:3 (b) 3:2 (c) 1.3 (d) 1.2
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ASSERTION AND REASON TYPE QUESTIONS
Direction: In the following questions, a statement of Assertion (A) is followed by a statement of
Reason (R).
Mark the correct choice as:
(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).
(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).
(c) Assertion (A) istrue but Reason (R) isfalse.
(d) Assertion (A) isfalse but Reason (R) istrue.
1. Assertion: A line drawn parallel to any one side of a triangle intersects the other two sides
proportionally.
Reason: Parallel lines cannot be drawn to any one side of atriangle.
2. E and F are the points on the sides PQ and PR respectively of a triangle PQR. PE = 4 cm,
QE =4.5cm, PF=8cmand RF =9 cm.
Assertion: EF is not parallel to QR
Reason: In atriangle if two sides are divided proportionally by aline then thelineis parallel to
the third side.
3. Assertion : D and E are points on the sides AB and AC respectively of a AABC such that
DE || BC then the value of x is 4, when AD =x cm, DB =(x —2) cm, AE=(x + 2) cmand EC =
(x—1) cm. Reason : If alineis parallel to one side of atriangle then it divides the other two sides
in the same ratio.
4. Assertion: If a line intersects sides AB and AC of a A ABC at D and E respectively and is
AD AE
A

parallel to BC, then — = —

B AC’
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Reason: If alineis paralel to one side of atriangle, then it divides the other two sidesin the same
ratio.

5. Assertion: ABCD is atrapezium with DC || AB. E and F are points on AD and BC respectively

such that EF || AB. Then == = £,
ED FC

Reason: Any line paralel to paralel sides of a trapezium divides the non-paralel sides
proportionally.

6. Assertion: ABCD is a trapezium with DC || AB. E and F are points on AD and BC

BF

respectively, such that EF || AB. Then = =

Reason: Any line paradlel to paralel sides of a trapezium divides the non-parallel sides

proportionally.

CASE STUDY BASED QUESTIONS

1. Swimmer in Distress: A lifeguard located 20 metre from the water spots a swimmer in distress.
The swimmer is 30 metre from shore and 100 metre east of the lifeguard. Suppose the lifeguard

runs and then swims to the swimmer in adirect line, as shown in the figure.

i) How far east from his origina position will he enter the water? (Hint: Find the value of x in the
sketch).
i) Which similarity criterion of triangle is used?

i) What is the distance of swimmer from the shore?
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2. Rohan is very intelligent in maths. He always try to relate the concept of maths in daily life.
One day he is walking away from the base of a lamp post at a speed of 1 m/s. Lamp is4.5 m

above the ground. A

x

~

I3

1) If after 2 second, length of shadow is 1 meter, what is the height of Rohan?

1) What is the minimum time after which his shadow will become larger than his original height?
111) What is the distance of Rohan from pole at this point?

Iv) What will be the length of his shadow after 4 seconds?

3. The law of reflection states that when aray of light reflects off a surface, the angle of incidence

Is equal to the angle of reflection.

normal

incxadent
ray

angleof 'angle of

reflected ray
incidence ' reflection

i~r

MITOr

Ramesh places a mirror on level ground to determine the height of a pole (with traffic light fired
on it). He stands at a certain distance so that he can see the top of the pole reflected from the
mirror. Ramesh’s eye level is 1.5 m above the ground. The distance of Ramesh and the pole from
the mirror are 1.8 m and 6 m respectively.

1) Which criterion of similarity is applicable to similar triangles?

ii) What is the height of the pole?
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iil) Now Ramesh moves behind such that distance between pole and Ramesh is 13 meters. He
places mirror between him and pole to see the reflection of light in right position. What is the
distance between mirror and Ramesh?

iv) What is the distance between mirror and pole?

4. A Frame House: A frame-house is a house constructed from a wooden skeleton, typically
covered with timber board. The concept of similar triangles is used to construct it. Look at the

following picture:

i) The front view of house (i) is shown along side in which point P on AB isjoined with point Q

onAC. If PQ||BC, AP=xm, PB = 10m, AQ = (x — 2)m, QC = 6m, then find the value of x

A

10m Hm

B C

ii) The side view of house (i) is shown below in which point F on AC is joined with point G on

De. If ACED is atrapezium with AD || CE, F and G are points on non-parallel sides AC and DE

respectively such that FG is parallel to AD, then 2 =
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iii) The front view of house (ii) is shown along side in which point S on PQ isjoined with point T

_PT

onPR. If 22 =
QS TR

and £PST = 70°, QPR = 50°, then find angle 2QRP.

¥ K

iv) Again consider the front view of house (ii). If S and T are points on side PQ and PR

respectively such that ST || QR and PS:SQ = 3:1. Also TP = 6.6m, then find PR.

VERY SHORT ANSWERS

1. In AABC, D and E are points on the sides AB and AC respectively such that DE || BC. If
AD =4x -3, AE=8x-7,BD = 3x— 1 and CE = 5x — 3, find the value of x.

2. Inthe given figure, AB isparallel to CD. If OA =3x—-19,0B =x -4, 0C=x - 3and OD =4,

determine x.

3. Prove that the line segment joining the mid-points of the adjacent sides of a quadrilateral form
aparalelogram.
4. A vertical stick 12cm long casts a shadow 8cm long on the ground. At the same time, a tower

casts a shadow 40m long on the ground. Determine the height of the tower.
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5. In the adjoining figure, AAHK is similar to AABC. If AK =10 cm, BC=3.5cmand HK =7

cm, find AC. AH

of X.

7. D and E are respectively the points on the sides AB and AC of a AABC such that AB = 5.6cm,
AD =1.4cm, AC =7.2cm and AE = 1.8cm. Show that DE || BC.

8. From the side PQ of APQR cut off segment PL = QS. Draw LM || PQ and ST || PR. Show that
MT || PQ.

9. In AABC, points P, Q and R lie on sides BC, CA and AB respectively. If BP = PC, PQ || AB

and QR || BC. Provethat RP || CA.

10. In given figure, % = % prove that (i) AEAB ~ AECD (ii) AB || CD.
173>
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12. In given figure, if ZADE = «B, AD = 4.8cm, AE = 7.2cm, BE = 4cm and BC = 8cm, find
DE.

13. PORS is a trapezium with PQ y SR. If M and N are two points on the non-parallel sides PS
and QR respectively, such that MN is parallel to PQ, then show that ;_";‘ —a

NR'
]'.l e

E

1%
Vi A,

e
Eal

14. In the given figure, ABCD is a quadrilateral. Diagonal bisects «B and #D both. Prove that
(i) A ABD ~A CBD (ii) AB=BC. L
D

A B

15. In AABC, altitudes AD and BE are drawn. If AD = 7cm, BE = 9cm and EC = 12c¢m then find
the length of CD. A

B D C

16. In the given figure, A AHK ~A ABC. If AK = 8cm, BC = 3.2cm and HK = 6.4cm, then find
the length of AC. t

C

PR

B
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17. If AABC ~ APQR inwhich AB =6 cm, BC=4cm, AC =8 cm and PR = 6 cm, then find the

length of (PQ + QR).

18. In the given figure, OA - OB = OC - OD. Show that ZA = 2C and «B = «D.

| ]

£

|5

19. AD and PS are medians of triangles ABC and PQR respectively such that A ABD ~A PQS.

Provethat A ABC ~A PQR.

SHORT ANSWERS
1. A vertical pole of length 6 m casts a shadow 4 m long on the ground and at the same time a
tower casts a shadow 28 m long. Find the height of the tower.

2. If the diagonals of a quadrilateral divide each other proportionally, prove that it is a trapezium.

3. In the given Fig., % = % and £PST = £PRQ. Prove that PQR is an isosceles triangle.
F

Q [ R

4. ABCisatrianglein which AB = AC and D isapoint on AC such that BC?> = AC x CD. Prove

that BD = BC.

5. Inafigure, if EF || DC || AB, prove that 2—5 =2

FC’
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6. In thefigure, provethat AD = BE if 2A = «B and DE || AB.

7. Pisthe mid-point of the side BC of A. If Q is the mid-point of AP and BQ when produced
meets AC inL, provethat LA = iCA.

8. In the given figure, AB || DE and BD || EF, prove that DC? = CF x AC.

9. Inthe given figure, AABR ~ APQR. If PQ = 30cm. AR = 45cm, AP = 72cm, QR = 42cm,

find PR, AB and BR.

10. In given figure, QA and PB are perpendicular to AB. If AO = 10cm, BO = 6cm and PB =

9cm. Find AQ.
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11. The perimeter of two similar triangles are 30cm and 20cm respectively. If one side of first
triangle is 12cm, determine the corresponding side of the other triangle.
12. In the given figure, ABCD is a trapezium with AB || DC. If AAED is similar to ABEC, prove

that AD = BC. A B

LONG ANSWERS
1. Provethat, if alineis drawn parallel to one side of atriangle to intersect the other two sidesin
distinct points, the other two sides are divided in the same rétio.

2. In Fig, A FEC =A GDB and 21 = £2. Prove that A ADE ~A ABC.

3. Sides AB and AC and median AD of atriangle ABC are respectively proportional to sides PQ
and PR and median PM of another triangle PQR. Show that AABC ~ APQR.

4. In trapezium ABCD, AB||IDC and DC = 2AB. EF || AB, where E and F lie on BC and AD
respectively, such that % = S Diagonal DB intersects EF at G. Prove that 7EF = 11AB.

5. ABCD is aparalelogram, P, Q, R and S are the points of trisection of sides AB, BC, CD and
DA respectively. Prove that PQRS is a parallel ogram.
6. In the given figure, PA, QB and RC each perpendicular to AC and AP =x, QB =z, RC =y,

AB =aand BC=h. Provethat%+%:§. P
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7. In the figure, EFGD is a sguare and «BAC = 90°. Prove that (i) AAGF ~ ADBG

(i) AAGF ~ AEFC (111) ADBG ~ DEFC (iv) DE?=BD x EC.
A
G F\
B D E C
CB? _BD

8. In given figure, ZACB = 90° and CD L AB, prove that i

AD’

C

9. ABD is a triangle in which zDAB = 90° and AC 1 BD. Prove that (i) AB?> = BC X BD
(ii) AC? = BC x DC (iii) AD* = BD x CD.

3]

10. ABC is aright triangle with LABC = 90°, BD 1L AC, DM L BC and DN L AB. Prove that

(i) DM? = DN x MC (ii) DN? = DM x AN.
A
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11. In the given figure, MNOP is a paralelogram and AB || MP. Prove that QC || PO.

i

12. In the given figure, two medians PD and QE of D PQR meet each other at O.

P

Prove that
(i) APOQ ~ ADOE
(i)yPO=20D

Q R

(iii) PO = §PD
13. In trapezium POQRS, PQ || SR and SR = 2PQ. A line segment FE drawn parallel to PQ

intersects PS a F and QR a E such that % = Z Diagonal QS intersects FE at G. Prove

that £ = 12
PQ 7

[N\

L~

14. The diagona BD of a paralelogram ABCD intersects the line segment AE at the point F,
where E is any point on the side BC. Prove that DF x EF = FB x FA.

15.In A ABC, if AD 1 BC and AD? = BD x DC, then prove that ZBAC = 90°.
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16. The corresponding sides of A ABC and A PQR areintheratio 3:5, AD L BCand PS L QR as

shown in the following figures: A Pl

(i) Prove that A ADC ~A PSR.
(ii) If AD = 4cm, find the length of PS.

(iii) Using (ii) find ar (A ABC) : ar (A PQR).
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UNIT TEST
Duration: 1 hour Marks: 30

SECTIONA

Each carry 1 mark

1. In the given figure, write the value of x.

a9cm b) 10.5cm
) 13.5cm d) 12cm c i B
2. In the given figure AABC ~ APQR. Thevaueof X is A
”~
l"-- R 5 q
(@ 25cm (b) 3.5cm 7 A
6 o= o :
(c) 2.75cm (d) 3cm E s
4
L] L i P
3
3. If in the given figure, AB || DE and BD || EF, then DC? =
F /
8) CF+AC b) CFx AC O elg
c) CF+ 2AC d) None of these \
A LB

4. Assertion: D and E are points on the sides AB and AC respectively of a AABC such that AD =
5.7cm, DB = 9.5cm, AE = 4.8cm and EC = 8cm then DE is not parallel to BC.

Reason: If aline divides any two sides of atriangle in the samerratio, then it is parallel to the third
side.

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.
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SECTION B
Each carry 2 marks
5. In given figure, DE || BC. If AD =x,DB =x -2, AE=x + 2 and EC = x — 1, find the value

of X.

6. Infigure, AB || DC, find the value of x.

A

7. In AABC, DE || BC. If AC = 6.4cm, AE = 4cm, BC = 3.5cm and BD = 3cm. Find AD and

DE.

SECTIONC

Each carry 3 marks

8. In given figure, AABR ~ APQR. If PQ =40cm, AR = 60cm, AP = 82cm and QR = 55cm, find
PR and BR.

9. Pand Q are points on sides AB and AC respectively of AABC. If AP=3cm, PB = 6cm, AQ =

5cm and QC = 10cm, show that BC = 3PQ.

SECTIOND

Each carry 5 marks

10. Prove that the line segments joining the mid-points of the sides of a triangle form four
triangles each of which is similar to the original triangle.

11. ABCD isaparalelogram. P isthemed-point of the side CD. BP meets diagonal AC at X.

Provethat 3AX = 2AC.
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SECTION E

12. Vijay is trying to find the average height of atower near his house. He is using the properties
of similar triangles. The height of Vijay’s house, if 20m when Vijay’s house casts a shadow 10m
long on the ground. At the same time, the tower casts a shadow 50m long on the ground and the

house of Ajay casts 20m shadow on the ground.

v 1y s 70.\‘3‘
'\"-J S

1) What is the height of the tower?

1) What will be the length of the shadow of the tower when Vijay’s house casts a shadow of
12m?

111) What is the height of Ajay’s house?

Iv) When the tower casts a shadow of 40m, same time what will be the length of the shadow of

Ajay’s house?
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ANSWERS

MCQ A — R Questions Case Study Very Short Answers Short Answers Long Answers
1. d) isosceles and | 1. (c) Assertion (A) is| 1. i) 40 metresii) AA | 1.x=1 1.42m 1. Proof
similar true but Reason (R) is | iii) 60 metres _
2.x=11or8. 2. Trapezium 2. A ADE ~A ABC
false. )
2.d)2cm 2.1) 150 metres _
3. Parallelogram 3. Isosceles Triangle | 3. AABC ~ APQR
2. (d) Assertion (A) is| .
3.d)lcm 1) 3 sec iii) 3 metres
4. 60m 4.BD =BC 4. 7TEF = 11AB
false but Reason (R) | .
IV) 2 metres
4.a) 11.25cm ] .
istrue. 5.5cm 5 4E _ BE 5. PQRSisa
3.1) AA criterion e
5.b)3 3 Both i 6.9 parallelogram
. (@ Both assertion . 6. DE || AB
6.a) A PQR ~A CAB | (A) and reason (R) Lot 1,01 1
. a ~ 1p1-1
7.DE||BC ) 6372
7.LA=-CA
are true and reason | iii) 3 metres 3
7.8)22m :
(R) is the correct 8.MTIIPQ. 2 o) AAGE -
8.a) 23.05cm _ ADBG
explanation of 9.RP[|CA
: ... DG 9. 27cm, 50cm & -
. = AAGF ~ AEFC
9. ¢) 40° assertion (A). 4.1)0)dm i) , (D
10. (i) AEAB ~ AECD | 70cm

(iii) ADBG ~ DEFC
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10.b) 7.5cm

11.d) 15cm

12.¢)9m

13.b) 10m

14.c) 60 cm

15. d) 36m

16. (c) 15.3cm

17. (d) BC || XY

18. (b) 1L.5cm

19. (c) 8cm

20. (d) 36m

21. (d) similar but not

4. (a) Both assertion
(A) and reason (R)
are true and reason
(R) is the correct
explanation of

assertion (A).

5. (@) Both Assertion
(A) and Reason (R)
are true and Reason
(R) is the correct
explanation of
Assertion (A).

6. (@ (A) Both
Assertion (A) and

Reason (R) are true

and Reason (R) is the

iii) 60°

iv) 8.8m

(i) AB | CD

1], X =i

b+c

12. 3.4cm
13. Proof

14. Proof
15. ? or 9.33cm

16.AC=4

17. 7.5cm

10. 15cm

11. 8cm

12. AD =BC

(iv) DE* = BD x EC.

CB? _ BD

‘cA®?  AD

9. () AB?=BC x
BD

(i) AC? =BC x DC
(i)  AD? = BD x

CD.

10. (i) DM? = DN X

MC

(i) DN? =DM x

AN.
11. Proof

12. Proof
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congruent correct 13. Proof

explanation of

22. (d) 4.8cm Aszertion o 16. (ii) PS = Zcm
23. (d) % == (iii) ar(A
(08 ABC):ar(A PQR) =

. (C cm

9:25

25. (c) 8cm
26. (d) 40°

27. (d) BC = 3EF

28. (d) 1:2

UNIT TEST
1.¢)13.5cm
2.(d) 3cm
3.b) CFX AC

4. (d) Assertion (A) isfalse but Reason (R) istrue.
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5.Xx=4

6.80r9

7.5cm and 2.2cm
8. 22cm & 150cm
9. BC =3PQ

10. Proof

11. 3AX =2AC

12. i) 100m i) 60m

iii) 40m

Iv) 40m
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CHAPTER 7- COORDINATE GEOMETRY

Key Concepts

Cartesian Co-ordinate System
This system has X-axis called abscissa and Y -axis called ordinate. (0, 0) is the origin. Both the

axes divide the Cartesian plane into four parts called quadrants.

Distance Formula

The distance between two points A(X;, Y1) and B(X,, Y,) in the cartesian plane is given

byd=\/(x2 —x)*+ (2 — n)>

The distance of apoint P(x, y) from the origin O (0, 0) isgiven by d =/x2 + y?2.

Results

In triangle, sum of lengths of any two sides is greater than the length of third side.
Parallelogram — prove that the opposite sides are equal

Rectangle — prove that the opposite sides are equal and the diagonals are equal.
Rhombus — prove that the four sides are equal

Square — prove that the four sides are equal and the diagonals are equal.

Isosceles triangle — prove any two sides are equal.

Equilateral triangle — prove that all three sides are equal.

Right triangle — prove that sides of triangle satisfy Pythagoras theorem.

Isosceles Right Triangle - prove any two sides are equal and sides of triangle

satisfies Pythagoras theorem.

Note: The co-ordinates of a point on the X-axis are of the form (x, 0) and that of the point on Y -

axisare (0, y).
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Condition of Collinearity of Three Points

Points A B, and C are collinear, if they lie on the same straight line. e.g., B lies between A and C,

if AB+BC=AC.

=
sl

Section Formulae

Internal Division

The coordinates of the point P(X, y) which divides the line segment joining A(X., y1) and

MiXy+ MaX1 My1y2+ MYy

B(Xy, y») internaly in the ratio my: m,, are ( z O oo
1 4 1 2

Mid-Point
The coordinates of the point P(x, y) which is the mid - point of the line segment joining

X1+ X2 Y1t YZ)

A(X4, y1) and B(xy, y,) are (T’ i

Centroid of thetriangle
If A(X1, Y1), B(X2, y2) and C(xs, y3) be the vertices of the triangle Centroid of the triangle is

X1t X+ X3 Y1+ Y2t Y3
3 ! 3 )

given by G = (

Result: The centroid of the triangle divides the median in theratio of 2: 1.

MULTIPLE CHOICE QUESTIONS
1. If the distance between the points (2, —2) and (-1, X) is 5, one of the value of x is:
a) -2 b) 2 c)-1 d1

2. The mid-point of the line segment joining the points A(-2, 8) and B(-6, —4) is.
a) (_41 _6) b) (21 6) C) (_4’ 2) d) (4’ 2)

3. The distance of the point P(2, 3) from the x-axisis:
a) 2 b) 3 o1 d) 5

4. The distance of the point P(-6, 8) from the originiis:
a) 8 b) 24/7 c) 10 c) 6
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5. AOBC is rectangle whose three vertices are A(0, 3), O(0, 0) and B(5, 0). The length of its
diagonal is:
a5 b) 3 ) V34 d) 4

6. If the coordinates of one end of a diameter of circle are (2, 3) and the coordinates of its centre
are (-2, 5), then the coordinates of the other end of the diameter are:
a) (_61 7) b) (61 _7) C) (6’ 7) d) (_6’ _7)

7. The fourth vertex D of a paralelogram ABCD whose three vertices A(-2, 3), B(6, 7) and
C(8,3) is:

8. The vertices of a parallelogram in order are A(1, 2), B(4, y), C(X, 6), D(3, 6), then the value of
x and y respectively are:
a) 6,2 b) 3,6 c)5,6 di4

9.1f P (g, 4) is the mid-point of the line segment, joining the points Q(-6, 5) and R(-2, 3), then

thevalue of ais:
a) 4 b) —12 c) 12 d) -6

10. The coordinates of the point which is equidistant from the three vertices of the AAOB as

shown in the figureis: 4

@ xy) byx o2 @ (2.)

11. A line intersects the y-axis and x-axis at the points P and Q, respectively. If (2, -5) isthe
mid-point of PQ, then the coordinates of P and Q respectively are:

a) (0,-5)and (2,0) b)(0,10)and (-4,0) c¢) (0, 4) and(-10,0) d) (0, -10) and (4, 0)

12. If the centroid of the triangle formed by (7, x), (y, —6) and (9, 10) is (6, 3), then the value of

x and y respectively are:

a5 3 b) 5, 2 c)-3,2 d) 6,5

13. Theratio in which P(4, m) divides the line segment joining the points A(2, 3) and B(6, —3) is:

a 1.2 b) 2:1 c) 13 d 11
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14. 1f A(5, 1), B(1, 5) and C(-3, —1) are the vertices of AABC, then length of median AD is:

a) V35 units b) /37 units ¢) V33 units d) v/31 units

15. ABCD is arectangle, whose three vertices are B(4, 0), C(4, 3) and D(0, 3), then the length of
one of itsdiagonalsis:
a) 7 units b) 6 units ) 6.5 units d) 5 units

16. If the distances of P(x, y) from A(5, 1) and B(-1, 5) are equal, then:

AX=y b) 3x = By C) 5x = 2y d) 3x =2y

17. The perimeter of triangle formed by the points (0O, 0), (2, 0) and (0, 2) is:

a) 4 units b) 6 units C) 6v/2 units d) 4 + 2v/2 units

18. Theratio in which the line joining the points (5, 3) and (-1, 6) isdivided by y-axisis:
a) 5:3 b) 2:3 c) 45 d) 51

19. If the point P(6, 3) divides the linejoining A(4, 2) and B(8, 4), then:

a) AP = (1) AB b) AP = PB C) PB = G) AB d) AP = AB

20. Two of the vertices of a AABC are A(-1, 4) and B(5, 2) and its centroid is (0, —3). The
coordinates of the vertex C are:

21. PQ is adiameter of acircle with centre O(2, — 4). If the coordinates of the point P are (— 4, 5),
then the coordinates of the point Q will be
(@ (-3,4.5) (b) (-1,0.5) (c)(4,-9) (d) (8,—13)

22. The ratio in which the line segment joining the points A(— 2, — 3) and B(3, 7) is intersected
internally by the y-axisis:
@3:2 (b)2:3 (©3:7 (d7:3

23. A line segment joining the points P(-5, 11) and Q is divided internally by the point M(2, —3)
such that PM : MQ =7 : 2. The coordinates of Q are

@ (4,—7) (b) (27.5, - 52) © (-7, 4) @ (%.3)

24. AD is a median of AABC with vertices A(5, -6), B(6, 4) and C(0, 0). Length of AD isequal to

(a) V68 units (b) 2v/15 units (c) V101 units (d) 10 units
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25. XOYZ is a rectangle with vertices X (-3, 0), O(0, 0), Y(0, 4) and Z(x, y). The length of its
each diagonal is
(a) 5 units (b) V5 units (c) x2 + y? units (d) 4 units

26. The mid-point of the line segment joining the points P( 4, 5) and Q(4, 6) lies on

(@) x-axis  (b) y-axis (c) origin (d) neither x-axis nor y-axis

27. The end points of adiameter of circle are (2, 4) and (3, 1). The length of itsradiusis
V2

(@ 222 units (b) 5vZ units (€) 3vZ units (d) +22 units

28. The coordinates of the end points of a diameter of acircle are (5, 2) and (5, -2). The length of
theradius of thecircleis

(a) 2 (b) 4 (c) 2 (d) 4

29. The points (-5, 0), (5, 0) and (0, 4) arethe vertices of atriangle which isa/an
() right-angled triangle (b) isosceles triangle
(c) equilateral triangle (d) scalene triangle

30. The line represented by f + 3—; = 1, intersects x-axis and y-axis respectively at P and Q. The

coordinates of the mid-point of line segment PQ are
@ (2,3) (b) (3,2 (©) (2 0) (d) (G, 3)

31. Two of the vertices of APQR are P( 1, 5) and Q(5, 2). The coordinates of a point which
divides PQ intheratio 2:1 are

32. AOBC is arectangle whose three vertices are A(0, 2), O(0, 0) and B(4, 0). The square of the
length of its diagonal is equal to
(a) 36 (b) 20 (c) 16 (d) 4

33. If the mid-point of the line segment joining the points (a, 4) and (2, 2b) is (2, 6), then the
value of (a+ b) isgiven by:
(a6 (b) 7 (c) 8 (d) 16

34. The distance of apoint A from x-axisis 3 units. Which of the following cannot be coordinates
of the point A?

@ (1,3 (b) (-3,-3) ©(-3,3) (d) (3 1) o
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35. In the figure given below, points P, Q, R divides the line segment AB in four equal parts,

® @ # ® &
A F Q R B
The point Q divides PB in theratio

@ 1.3 (b) 2:3 (o) 1.2 (d) 1.1

36. The point P divides the line segment AB in theratio 3:1 as shown below:

° ° #
A E B

AB .
The value of op 1S

(a3 (b)~ (0) 4 (d)
ASSERTION AND REASON TYPE QUESTIONS

Direction: In the following questions, a statement of Assertion (A) is followed by a statement of
Reason (R).

Mark the correct choice as:

(@) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.

1. Assertion: The point which divides the line joining the points A(1, 2) and B(- 1, 1) internally in
. A [(-15
theratio 1: 2is (?,5).

Reason: The coordinates of the point P(x, y) which divides the line segment joining the points

A(x1,y1) and B(xz, y,) intheratio m, : myis

MmyXa+MaXq m1y2+m2y1)
mit+my ! mit+my )
2. Assertion: The point on the x - axiswhich if equidistant from the points A(- 2, 3) and B(5, 4) is

(2, 0).
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Reason: The coordinates of the point P(x, y) which divides the line segment joining the points

MmiXy+MmyXxq m1y2+m2y1)

mit+tm; ! mit+tm;

A(x1,y1) and B(xz, y,) intheratiom, : myis

3. Assertion: Ratio in which the line 3x + 4y = 7 divides the line segment joining the points (1, 2)
and(-2,1)is3:5.

Reason: The coordinates of the point P(x, y) which divides the line segment joining the points

MmiXy+MyXq m1y2+m2y1)

A(x1,y1) and B(xz, y, ) intheratio m, : myis ( e e
4. Assertion: C is the mid-point of PQ, if Pis (4, x), Cis(y,-1) and Qis (- 2, 4), then x and y
respectively are -6 and 1.

Reason: The mid-point of the line segment joining the points P(x; , y1) and Q(X, , Y») is

(x1+x2 Y1+3’2)
2 7 2

5. Assertion: The point (0, 4) lieson y -axis.
Reason: The x co-ordinate on the point on y -axisis zero.

6. Assertion: The value of y is 6, for which the distance between the points P(2, - 3) and Q(10, y)
is 10.

Reason: Distance between two given points A(X; , y1 ) and B(Xo , y» ) is given by,

AB = \/(xz —x1)% + (y2 — y1)?
7. Assertion: The possible values of x for which the distance between the points A(x, - 1) and
B(5, 3) is5 unitsare 2 and 8.

Reason: Distance between two given points A(x; , y1 ) and B(Xo , y» ) is given by,

AB = \/(xz —x1)%2+ (¥, —y1)?

8. Assertion: If the points A(4, 3) and B(x, 5) lies on a circle with the centre O(2,3) then the value
of xis2.

Reason: The mid-point of the line segment joining the points P(x; , y1) and Q(Xo , Vo)

. X1+x +
IS(l 2’3/1 J’Z)
2 2
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9. Assertion: Mid-point of aline segment divideslinein theratio 1:1.
Reason: The ratio in which the point (— 3, k) divides the line segment joining the points (- 5, 4)
and (- 2, 3) is 1:2.

10. Assertion: Centroid of a triangle formed by the points (a, b), (b, ¢) and (c, a) is at origin,
thena+b+c=0.,

Reason: If A(Xy, Y1), B(X2, ¥») and C(xs, y3) be the vertices of the triangle Centroid of the triangle

X1t X+ X3 Y1+ Y2+ Y3
3 ! 3 )-

isgivenby G = (

11. Assertion: The point which divides the line segment joining the points A(1, 2) and B(-1, 1)

internally intheratio 1:2is (_?12)

Reason: The coordinates of the point which divides the line segment joining the points

MmyXz+mpXy M1y +mZJ/1)
m1+m2 ’ mq +m2 )

A(x4,y,) and B(x,,y,) intheratiom;: m, are (

12. Assertion: Mid-point of aline segment divides the line segment in theratio 1:1.

Reason: The ratio in which the point (-3, k) divides the line segment joining the points (-5, 4) and
(-2,3)isl:2

CASE STUDY BASED QUESTIONS
1. The diagram shows a model of Rocket which is made on a graph paper. Look at the model and
answer the following gquestions:

i) The mid-point of the segment joining the pointsF and G is:
a (-1, 2) b) (2,-1) c¢)(-2 1) d) none

I1) The distance of the point A from the x-axisis:

a) 4units b)) 3units ¢) 1 unit d) none

Iii) The distance between the pointsA and C is. i
a) V13 b) 2413 c) 3V13 d) none

Iv) The co-ordinates of the point which divides the line segment joining the points A and B in the

ratio 1.3 internally is:
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a) (4, 2.5) b) (3, 3) ) (3,3.5) d) none

V) The coordinates of D are:
a) (-1, 0) b) (-4, -1) C) (—2,-5) d) (-4, 0)

2. Two brothers Mahesh and Sudhir were at home and have to reach school. Mahesh went to
library first to return a book and the reaches school directly whereas Sudhir went to Skate Park
first to meet his friend and then reaches school directly. The places have been shown in a

coordinate plane. Here all distancesarein km.
A

yume |

B
54

44
L|I:|rary; 3]

a4 school

1

54421? 1 2 3 4 5 6 T 8 9 10
Lo Skate Park

=1

Lal

e .
W

i) How far is school from their home?
i) What is the extra distance travelled by Mahesh in reaching his school ?
iii) What is the extra distance travelled by Sudhir in reaching his school ?

3. Mr Panka] Chugh aged 50 years, is a senior Maths teacher and is living in New Delhi. As per
the government’s directive, he had taken his first dose of COVID-19 vaccine in the month of
April 2021 in a city hospital. Now he wants to take his second dose of the vaccine. The following
map is showing three vaccination centers around his home. Let O represents his home.

Vaccination centersare at A, B and C as shown in the figure below.
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i) According to the figure, in which ratio vaccination centre B dividing the line joining
vaccination centre A and C?

i) Assuming that Mr Chugh went to center B and vaccine doses are finished. Then what is the
closest distance he has to cover to reach another vaccination center?

iii) Find the distance between his home to the vaccination center C.

iv) Calculate the distance between the vaccination centers A and C.

4. In acinema hall, peoples are seated at a distance of 1m from each other, to maintain the social
distance due to CORONA virus pandemic. Let three peoples sit at the points P, Q and R whose
coordinates are (6, —2), (9, 4) and (10, 6) respectively.

Based on the above information, answer the following

1) Find the distance between P and R.

ii) Find the midpoint of the line segment joining P and R.

lii) If apoint A lie on the straight-line joining Q and R such that it divides the distance between
them in the ratio of 1: 2. Then find the coordinates of A.

iv) Find the ratio in which Q divides the line segment joining P and R.

5. A craftsman thought of making a floor pattern after being inspired by the above design. To
ensure accuracy in his work, he made the pattern on the Cartesian plane. He used regular

octagons, squares and triangles for his floor tessellation pattern.

|
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v e -7 ) ~N
1o
+ s
v 4 +-4 “ M
-3
| '8
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Use the above figure to answer the questions that follow:

1) What is the length of the line segment joining points B and F?

i1) The centre ‘Z’ of the figure will be the point of intersection of the diagonals of quadrilateral
WXOP. Then what are the coordinates of Z?

iii) What are the coordinates of the point on y axis equidistant from A and G?

iv) What is the area of Trapezium AFGH?

6. All of the persons know that smoking is injurious to health. So, some college students decided
to start a campaign. To raise social awareness about hazards of smoking, they started "NO
SMOKING" campaign. Some students were asked to prepare campaign banners in the shape of

triangle which is as shown in the figure:

- o e e WM, . . e e P
: T "

¢ . 1 S 6 7 B © i\

'\T’

>N ] P

84 /‘\"

’ ‘ \

! / I‘vi.J

o1 / SMOKING\

L_' . l.' \
44 / \
14 (/‘ - ‘ =
pX |

14

,:._

._/"

Based on the above information, solve the following questions:
() Find the coordinates of the mid-point of Q and R.
(i1) Find the point on X-axis, which is equidistant from points Q and R.

(iii) Find the centroid of the triangle PQR.

7. Partha, a software engineer, lives in Jerusalem for his work. He lives in the most convenient
area of the city from where bank, hospital, post office and supermarket can be easily accessed. In
the graph, the bank is plotted as A(9, 5), hospital as B(— 3, — 1) and supermarket as C(5, — 5) such
that A, B, C form atriangle.

166



Bus T /
Stand > / Super Market

N N
O

Based on the above given information, answer the following questions:

(i) Find the distance between the bank and the hospital.

(i) In between the bank and the supermarket, there is a post office plotted at E which is their mid-
point. Find the coordinates of E.

(ii1) In between the hospital and the supermarket, there is a bus stop plotted as D, which is their
mid-point. If Partha wants to reach the bus stand from the bank, then how much distance does he
need to cover?

(iv) P and Q are two different garment shops lying between the bank and the hospital, such that
BP = PQ = QA. If the coordinates of P and Q are (1, a) and (b, 3) respectively, then find the

values of ‘a’ and ‘b’.

VERY SHORT ANSWERS

1. P(-2, 5) and Q(3, 2) are two points. Find the co-ordinates of the point R on PQ such that
PR = 20QR.

2. Find the ratio in which P(4, m) divides the line segment joining the points A(2, 3)

and B(6, — 3). Hence find m.
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3. In what ratio does the point P(— 4, 6) divide the line segment joining the points A(- 6, 10) and
B(3,-8)?

4. If the line segment joining the points A(2, 1) and B(5, — 8) is trisected at the points P and Q,
find the coordinates P.

5. The x-coordinate of a point P is twice its y-coordinate. If P is equidistant from Q(2, -5) and
R(-3, 6), find the co-ordinates of P.

6. If the point P(X, y) is equidistant from the points Q(a+ b, b — a) and R(a— b, a+ b), then prove

that bx = ay.

7. Prove that the point (3, 0), (6, 4) and (-1, 3) are the vertices of aright angled isosceles triangle.

y+1

8. If the mid-point of the line segment joining A E ”

] and B(x + 1,y — 3) is C(5, — 2), find x, y.

9.1f A (5, 2), B (2, — 2) and C (-2, t) are the vertices of aright angled triangle with B = 90°,
then find the value of t.

10. Show that the points (a, @), (—a, —a) and (—/3a,v/3a) are the vertices of the equilateral
triangle.

11. Find the area of arhombusif its vertices are (3, 0), (4, 5), (-1, 4) and (-2, —1) taken in order.
12. ABCD is arectangle, whose three vertices are B(4, 0), C(4, 3) and D(0, 3). Find the length of
one of its diagonals.

13. Prove that the points (2, —2), (-2, 1) and (5, 2) are the vertices of aright triangle. Also, find
the area of thistriangle.

14. Find the length of the median AP of the triangle ABC whose vertices are A(1, —-1), B(0, 4)
and C(-5, 3).

15. Prove that the diagonals of a rectangle bisect each other and are equal.

16. In what ratio is the line segment joining the points (3, -5) and (-1, 6) divided by theliney = x?
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17. Points A(-1, y) and B(5, 7) lie on a circle with centre O(2, -3y) such that AB is a diameter of

the circle. Find the value of y. Also find the radius of the circle.

18. The coordinates of the centre of acircle are (2a, a - 7). Find the value(s) of ‘a’ if the circle

passes through the point (11, -9) and has diameter 10v/2 units.

19. Find the length of the median through the vertex B of ABC with vertices A(9, 2), B( 3, 7) and
C( 1, 10).

20. Find the coordinates of the point C which lies on the line AB produced such that AC = 2BC,
where coordinates of points A and B are (-1, 7) and (4, -3) respectively.

21. The coordinates of the end points of the line segment AB are A(-2, -2) and B(2, -4). P is the
point on AB such that BP = %AB. Find the coordinates of point P.

SHORT ANSWERS

1. Theline segment joining the points A(3, 2) and B(5, 1) isdivided at the point Pin theratio 1:2
and it lieson the line 3x — 18y + k = 0. Find the value of k.

2. If the point C(— 1, 2) divides internaly the line segment joining A(2, 5) and B(X, y) in the ratio
3:4, find the coordinates of B.

3. The line segment joining the points A(2, 1) and B(5, —8) is trisected at the points P and Q such
that Pisnearer to A. If Palso lieson theline given by 2x — y + k = 0, find the value of k.

4. Find the ratio in which the line x — 3y = 0 divides the line segment joining the points (-2, — 5)
and (6, 3). Find the coordinates of the point of intersection.

5. If coordinates of two adjacent vertices of a parallelogram are (3, 2), (1, 0) and diagonals bisect
each other at (2, — 5), find coordinates of the other two vertices.

6. The centre of acircleis (2a a— 7). Find the values of aif the circle passes through the point

(11, -9) and has diameter 10v/2 units.

7. If two vertices of an equilateral triangle be (0,0), (3,/3), find its third vertex.
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8. Show that DABC, where A(-2, 0), B(2, 0), C(0, 2) and DPQR where P(-4, 0), Q(4, 0) and

R(0, 4) are similar triangles.

9. The medians of a triangle meet at (0, -3) and its two vertices are (-1, 4) and (5, 2). Find the
third vertex of the triangle.

10. If (a, b) is the mid-point of the line segment joining the points A(10, —6) and B(k, 4) and
a— 2b = 18, find the value of k and the distance AB.

11. ABCD is a rectangle formed by the points A(-1, -1), B(-1, 6), C(3, 6) and D(3, -1). P, Q, R
and S are mid-points of sides AB, BC, CD and DA respectively. Show that diagonals of

guadrilateral PQRS bisect each other.

12. Find the ratio in which the y-axis divides the line segment joining the points (5, -6) and

(-1, - 4). Also find the point of intersection.
13. If the mid-point of the line segment joining the points A(3, 4) and B(k, 6) is P(x, y) and

x +y-10=0, then find the value of k.

14. Find a relation between x and y such that P(x, y) is equidistant from the points A(3, 5) and
B(8, 1). Hence, write the coordinates of the points on x-axis and y-axis which are equidistant

from points A and B.

LONG ANSWERSTYPE QUESTIONS

1. Find the vertices of the triangle the mid-points of whose sides are (3, 1), (5, 6) and (-3, 2).

2. The base BC of an equilateral triangle ABC lies on y-axis. The co-ordinates of point C are

(0, — 3). The origin is the mid-point of the base. Find the co-ordinates of the point A and B. Also
find the co-ordinates of another point D such that BACD is arhombus.

3. If P(9a— 2, — b) divides the line segment joining A(3a+ 1, — 3) and B(8a, 5) in the ratio 3:1.

Find the values of aand b.
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4. Find the centre of a circle passing through the points (6, —6), (3, —7) and (3, 3).

5. Find the coordinates of the centroid of a triangle whose mid points of the sides are (-1, 6),

(5, 6) and (2, 0).
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UNIT TEST
Duration: 1 hour Marks: 30

SECTIONA

Each carry 1 mark

1. The co-ordinates of vertex A of AABC are (- 4, 2) and apoint D which is mid-point of BC are
(2, 5). The coordinates of centroid of AABC are

2. The distance between the points(acosq+ b sing, 0) and (0,asinq—bcosq) is:
a) a® + b? b) a? — b? C) Va? + b? d) Va? — b?

3. The point which lies on the perpendicular bisector of the line segment joining the points
A(-2,-5)and B(2,5) is

4. Assertion: The point on the X -axis which if equidistant from the points A(- 2, 3) and B(5, 4) is
(2,0)

Reason: The coordinates of the point P(x, y) which divides the line segment joining the points

mle +m2x1 mlyz +m2y1)

A(xy, y1) and B(xz , y») in the ratio my:m, is( .
(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.

SECTIONB
Each carry 2 marks
5. Points A (—1, y) and B(5, 7)lie on a circle with centre O(2, —3y).Find the value(s) of y. Hence,

find the radius of the circle.
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6. Find the ratio in which the point P(m, 6) dividesthe join of A(—4, 3) and B(2, 8). Also, find the
value of ‘m’.

7.1 Q(0, 1) is equidistant from P(5, —3) and R(x, 6), find the value of x. Also, find the distance
QR.

SECTION C

Each carry 3 marks

8. The line segment joining the points (3, —4) and (1, 2) is trisected at the points P and Q. If the
coordinates of Pand Q are (p, —2) and (z q) respectively, find the value of p and g.

9. Find a relation between x and y such that the point (x, y) is equidistant from the point (3, 6)
and (-3, 4).

SECTIOND

Each carry 5 marks

10. A(6, 6), B(12, 6), C(14, 2) and D (3, 2) are the vertices of atrapezium ABCD. Perpendicular

AP divides DC in the ratio 3:8. Find the area of the trapezium.

11. If the mid-point P of the line joining (3, 4) and (k, 7) is (x, y) and theline2x + 2y + 1 =0

passes through P, find the value of k. Also, find the co-ordinates of P.

SECTION E

12. In a city, a circular park is situated with center O(3, 3). There are two exit gates P and Q
which are opposite to each other. The location of exit gate ‘P’ is (5, 3).

I) Find the location of exit gate ‘Q’.

i) What will be the distance between two exit gates P and Q?

iii) If apole R(x, 5) is standing on a boundary of a circular park that is equidistant from P and Q
then, find the value of ‘x’.
(Or)

In what ratio does the center O (3, 3) divides the line segment joining the points P and Q?
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ANSWERS

MCQ A — R Questions Case Study Short Answersl| Short Answersl| Long Answers
1.b)2 1. (d) Assertion (A)is| L.i)a ii)a (iii)b 1_R(i 3) 1.19 1.(-1,7), (5 -3),
3!
false but reason (R) is| (iv)c v)c (11, 5)
2.C) (-4, 2) > =T 2. (-5,-2).
true.
2.1) 3km i) 7.48km —
3.b) 3 | ) ) 3.k=-8 2.(=3v3,0)
2. (b) Both assertion | 3.2:7
i) 4.33km
4.¢) 10 (A) and reason (R) .2 4 Gz) 3.a=1,b=-3
3.1) 3:2ii) 2v/2
Wer: are true but reason 4. (3, -2)
5.¢C
: 5. (16, 8 5 (1, - 12) and (3, -
(R) is not the correct | 1) 10 1V) 5v2 (16.8) ( ) (
6.a) (-6, 7) . 10)
explanation of 4.i) 45 units 6. Proof
7.b) (0,-1) assertion (A). 28 14 A
i) (8,2) iii) (£,%) | 7 Proof
3. (d) Assertion (A) is 7
8.8 6,2 ey 8.x=6andy=-1
false but reason (R) is | V) 3:1 (0.293) or (3, —3)
9.b)-12 _
. . 9.t=1
true 5.1) v/58 units 8. Proof
10. a) (x, y) 4. () Both assertion | ( o E) 10\ Prokf
i) =5 1) K
(A) and reason (R) . (-4, -15)
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11. d) (0, —10) and (4,

0)

12.b) 5, 2

13.d) 111

14. b) V37 units

15. d) 5 units

16.d) 3x =2y

17. d) 4 4 2v/2 units
18.d) 5:1

19.b) AP=PB

20. ¢) (-4, —15)

21. (d) (8, — 13)

are true and reason
(R) is the correct
explanation of
assertion (A).

5. (a) Both assertion
(A) and reason (R)
are true and reason
(R) is the correct
explanation of
assertion (A).

6. (d) Assertion (A) is
false but reason (R) is
true.

7. (@) Both assertion
(A) and reason (R)

are true and reason

(0,5.7)

iv) 10 sq. units
6.)) (+.3)

0 (2.0

i) (2,5)
7.1) 6V/5 units
i) (7, 0)

iii) 82 units

ivja=1& b=5

11. 24 sq. units.
12. 5 units

13. 12.5 sq. units.
14, %,
15. Proof

16. 8:7

17. y = -1 and radius

=5 units
18.a=5,3
19. /58 units

20. (9, -13)

10. a = 16,

AB = 21/61 units.

11. Proof

12. (o, - ?)

13. k=7

14. (2, 0) and (0, -2)
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22.(b)2:3 (R) is the correct 21. (_Z _2)

7 7

explanation of
23. (@) (4,-7)

assertion (A).

24. (@) V68 units 8. (b) Both assertion

25. (a) 5 units (A) and reason (R)
are true and but
26. (b) y-axis
reason (R) is not the
27. (9 52£ units correct explanation of
assertion (A).
28.(c) 2

9. (c) Assertion (A) is

29. (b)  isosceles true but Reason (R) is

triangle

false.
30.(a) (2, 3) 10. (a) Both assertion

(A) and reason (R)
31.(c) (3,3)

are true and reason
32.(b) 20

(R) is the correct
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33.(a) 6 explanation of
assertion (A).

34.(d) (3, 1)
11. (d) Assertion (A)

35.(c) 1.2
is fdse , but

36. (c) 4 :
Reason(R) istrue.
12. (c) Assertion (A)
Is true but Reason (R)
isfalse

UNIT TEST

1.2) (0,4)

2.¢)Va? + b?

3.8 (0,0)

4. (b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of Assertion (A).
5.y=-1, Radius=5andy =7, Radius = /793.

6. 3:2;m=_—2
5
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9. 3x+4y-5=0
10. 24 sg. units

11. —15; (—6,%)
12. i) (L. 3) ii) 4 units

iii) 3 (Or) 1:1

178



CHAPTER 8- INTRODUCTION TO TRIGONOMETRY

Key Concepts
Trigonometric Ratios of the angle

In trigonometry, we deal with relations between the side and angles of atriangle.

Ratios of the sides of a right-angled triangle with respect to its acute angles are called

trigonometric ratios of the angle.

Six Trigonometric Ratios

. Opposite Side Hypotenuse
Slne = pp— Cosece — yp—
Hypotenuse Opposite Side
Adjacent Side Hypotenuse
cosO = e o= secH = yp—
Hypotenuse Adjacent Side
Opposite Side Adjacent Side
tan0 = —Ppostte >ice coth = el s

Adjacent Side Opposite Side

Relations between Trigonometric Ratios

() Reciprocal Relations

(1) cosech = ﬁ (or) sinf = (or) cosecO x sinf = 1

cosecH

11 e ; f— L =
(11) secO = p” (or) cosf s (or) secO x cosO =1
1 _ 1 _
(111) cotf = — (or) tanf B e (or)coth x tanf =1

(b) Quotient Relations

sin® cosO

(i1) cotd =

(i) tanf =

cos9 sin®
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Trigonometric ratiosfor angle of measure 0°, 30°, 45°, 60° and 90° in tabular form

0 0° 30° 45° 60° 90°
: 1 / 1 V3
sinf 0 2 — / 1
V2 2
V3 1 1 /
cost i / — 2 0
2| V2
1 \
tan 0 /3| 1| v3 | NotDefined
. 2 /
cosect Not Defined 2 V2 V3 1
2 .
sech 1 /\[g V2 2 Not Defined
t0 Not Defined \3 1 . 0
co —
V3

Trigonometric I dentities
An equation involving trigonometric ratios of an angle is said to be a trigonometric identity if it is

satisfied for all values of 0 for which the given trigonometric ratios are defined.

s ( g

— sin%0 =1 - cos?0 } — cosec?0 =1 + cot?0 } — sec20 = 1 + tan20

|

\. J

s

—  €0s%0 = 1- sin%0 } | cot?0 = cosec?0 - 1 } | tan20 =sec?0 - 1

-

J
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Representation of a Trigonometric Ratio in Terms of Any Other Trigonometric Ratio

sinf cosf lant coth sech cosech
fan® ] rg e ]
sin® sin 1 -cos” ) Pm———— ' —  visec 6-1
yu =008 8 3 foe 3 cosech
WI+tan 6 {0 +col”6) sec 0 cosec
- cos 0 ‘ cot 0 1 cos )
cosd y{l =sin° 0) | ——ciN " s 0 ol 0 i
Vi+tan®0) 0 +cot @) ousech
sind 1 coc’a) 1 .
tand JR—— wi-cs'® tanf e \u'm;-’ f-1) . >
{1 =sin° 6) cosf s yicosec's-1)
T s l l —
col 8 ‘v'l sin” 0) —l—-—— T ot 8 e L Y \‘L‘::L 8"1
sind yil -00s™ 8) @ny yisee” 8 -1)
] 1 i L gand In ot cosect
o ——— Vil 4+ 1an” 6) y{l +cot” 0) s
sec B '———'1 - iy . _ 566 6 —
yUl =sin* 6) e cot 6 ylcosec 0-1)
l b a2 a I cont @ sec 0
ey s gAMLY MY m— i)
" yu ~cos” 6) tanf yisee’ 8 -1)

MULTIPLE CHOICE QUESTIONS

1. If x = rsin 0 and y = rcos 0 then, the value of x* + y? is:
ar b) r2 c) = d)1

2.If 3sec® — 5 = 0 then, cot 0 is equal to:

OF b) 0: d)2

3. If © = 45° then, secB cotd — cosecH tan0 is:

a0 b) 1 c) 22 d)v2
4. Triangle TRY is a right-angled isosceles triangle then, cosT + cosR + cosY is:
a) V2 b) 2v2 Q) 1+2v2 d)1+%

5.Ifsin(A—B) = % and cos(A + B) = % then, A and B will be, respectively:

a) 15°,45° b) 45°,15° C) 45°,45° d) 30°,60°

6. (1 +tan 6 + sec 0) (1 + cot O — cosec ) = ?

a) 0 b) 1 c) 2 d) -1
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7. In triangle ABC, right angled at B, If tanA = g, then the value of cosC is

a)g b) < 01 d) None of these

8. In AOPQ, right-angled at P, OP =7 cm and OQ — PQ = 1 cm, then thevaluesof sSinQ is

7 24
a) v b) = 01 d) None of these

4sin 6—-3cos O .
2sin 8+6cos 0

3)> b) - c)§ d) None of these

9. If 3cot 8 = 2, then the value of

10. The value of 2(sin* 30° + cos* 60°) — (tan? 60° + cot? 45°) + 3cosec? 60° is

8> b) 02 d) None of these

11. If cos @ = %,sinq) = % then value of 8 + @ is
a) 30° b) 60° ¢) 90° d) 120°
12. If sin A + sin? A = 1, then the value of the expression (cos? A + cos* A) is

a1l b) ~ c) 2 d) 3

13. If A ABC is right angled at C, then the value of cos(A + B) is

a0 b) 1 02 g2

14. If 0 is an acute angle and tan 6 + cot§ = 2, then the value of sin® 8 + cos® 0 is

31 b) 2 02 d) V2

15.secO(1 —sinB)(secH +tanf) =
a0 b) % 01 d) none of these

16. If v/3tan @ = 3sin 6, then sin?  — cos? 6 =

a)% b) 1 c)§ d)%
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17.If tan @ + cot @ = 2, then tan'?%° g + cot! 9 =

a) 100 b) — c) -2 d) 2

100

18. (1 + tan®0) (1 — sinB) (1 + sinf) =

a0 b) -1 01l d) 2

19. If cosec 0 — sin 0 = a, sec 0 — cos O = b, then a® b*(@& + b? + 3) =

a3 b) -3 01 d)-1

cosec? f—sec? 0

20. If tan @ = = . then

V5’ cosecZ O+sec2
1 5 1 V5
.9 1 :
21. The value of (sm 0 + A 9) 1S
@0 (b) 2 (01 (d-1

22. If tan? 8 + cot? @ = 2, where 8 = 45° and 0° < a < 90°, then the value of « is
(@ 30° (b) 45° (© 60° (d) 90°

23.1f cos 0 = 5 (x,y # 0), then tan 6 is equal to

@ == 0) 775 (0= @ =

10sin 8—2cos 0 .
5sin 8+3cos 6

()2 (b)2 (0) 1 (d) 2

24. If 5tan 8 = 2, then the value of

25. If sec 8 — tan 8 = m, then the value of sec @ + tan @ is

@1 —i (b) m? — 1 (c)i (d) -m

26. If cos(a + §) = 0, then value of cos (“2£) is equal to

@5 (b (c)0 (d) V2
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27.If sin@ = cos 0, (0° < 8 < 90°), then value of (sec@ - sin ) is
1
@ % (b) V2 (€1 (d)O
V3 . 1 .
28.1f cos 8 = y and sin ¢ = > then tan(6 + ¢) is

@ V3 (b) % © 1 (d) not defined

V3 V3

20. If sina = 7,cosﬂ = 7,thentana-tan,8is

1
@3 (b) = (01 (d)0
30. If sin & = 1, then the value of Zsin (9) 1S
2 2
1 1 1

@= Ot  ©: (d)0
31. If g = ZsinA,g = 2cos 4, thenthevalue of x2 + y? is
(a) 36 (b) 9 (c)6 (d) 18
32.If 4sec8 — 5 = 0, then the value of cot @ is

3 4 5 4
@3 (b) ¢ © 3 (d) 7

33. If 6 is an acute angle and 7 + 4sin 6 = 9, then the value of 6 is
(a 90° (b) 30° (c) 45° (d) 60°

34. The value of tan? 8 — (# X sec 0) is
cos 6@

@1 (b) 0 (©-1 (d) 2

35. Ifa + B = 90° and @ = 2, then cos? a + sin? B is equal to
(@0 (b) (91 (d) 2

36. The value of (tan AcosecA)? — (sin Asec A)? is
@0 (b)1 (-1 (d) 2
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37.If 7cos? 6 + 3sin? @ = 4, then the value of 0 is
(@) 90° (b) 30° (C) 45° (d) 60°

sec60°

38. If sin 30°tan 45° =

, then the value of k is
(@4 (b) 3 (c) 2 (d)1
39.If sin@ = cos 8(0° < 6 < 90°), then the value of sec 8 - sin 8 is

@ % MVZ (90 (d) 1

40. If tan 30 = /3, then g equals
(a) 60° (b) 30° (c) 20° (d) 10°

41. If sin40 = g, then g equals

(@) 60° (b) 15° (c) 20° (d) 5°

42. tan 2A = 3tan A is true, when the measure of £ZA is
(@ 90° (b) 60° (c) 45° (d) 30°
ASSERTION AND REASON TYPE QUESTIONS

Direction: In the following questions, a statement of Assertion (A) is followed by a statement of
Reason (R).

Mark the correct choice as:

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.

1. Assertion: If x = 2sin® 8 and y = 2cos? 8 + 1 then the value of x + y = 3.

Reason : For any value of 8,sin? 8 + cos? 0 = 1
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2. Assertion: Sin A isthe product of Sinand A.

Reason: The value of sinf increases as 0 increases.

3. Assertion: (cos* A — sin* A) is equal to 2cos? A — 1.

Reason : The value of cos 6 decreases as 6 increases.

4. Assertion: If xsin® 8 + ycos3 8 = sin Ocos 0 and xsin 8 = ycos 0, then x? + y? = 1.
Reason : For any value of 8,sin? 8 + cos? 0 =1

5. Assertion: The value of sin 60°cos 30° + sin 30°cos 60° 1s 1.

Reason : sin90° = 1 and cos 90° = 0.

6. Assertion: The value of 2tan? 45° + cos? 30° — sin? 60° is 2.

Reason: Value of tan45° = 1,cos 30° = ? and sin 60° = ?

7. Assertion: If cos A + cos? A = 1 then sin? A + sin* 4 = 1.

Reason: sin® A + cos? A = 1, for any value of A.

) sin3 6+cos3 6 1 .
8. Assertion: The value of ——— + sinfcos 0 is 1
sin 8+cos 06

Reason: sin? A + cos? A = 1, for any value of A.

. 2tan30° . /3
9. Assertion: The value of ——— 1s —
1+tanZ 30° 2

Reason : cotA is not defined for A = 0°.

10. Assertion: The value of secA(1 —sinA)(secA + tanA) is 1.

Reason : 1 + tan?4 = sec?4, for any value of A.

11. Assertion: If sin A = 2 (0° < A < 90°), then the value of cos A is 22>
Reason: For every angle 6, sin? 8 + cos® 6 = 1.

12. Assertion: For an acute angle 6, sin 0 = % = cos0 = — g.

Reason: For any value of 8, (0° < 6 < 90°), sin® 0 + cos® 8 = 1.
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13. Assertion: For an acute angle 6,secd = 3 = tan0 = 2+/2.

Reason: sec? 8 = 1 — tan? 9 for all values of 6.

CASE STUDY BASED QUESTIONS
1. A right triangle is atriangle in which one angle is aright angle (90°). The relation between the
sides and angles of a right triangle is the basis of trigonometry. During the environment
awareness campaign, a student of class-X made a cardboard ABC in the form of aright triangle,
right angled at B, AB =5 cmand £ACB = 30°. A

1) Find length of side BC.

i) Evaluate the length of AC.

iii) Find tanA.

iv) Evaluate sin(A + C).

2. Therod AB of aTV disc antennaisfixed at right angle to the wall and arod BC supporting the

(

disc as shown in the figure. AB = 4m, and BC = 8m.

A
Answer the following questions L 7
(i) Find the value of tan®. 0
(if) Find the value of 0. c
(iii) Evaluate sin? C + sin? B. -+
(iv) Determine the value of value of sinA + tanB. Wall

3. Kings and queens used the Tower in times of trouble to protect their possessions and
themselves. Arms and armour were made, tested and stored here until the 1800s. The Tower also
controlled the supply of the nation’s money. All coins of the realm were made at the Tower Mint
from the reign of Edward | until 1810. Kings and queens also locked away their valuables and

jewels at the Tower and even today, the Crown Jewels are protected by a garrison of soldiers. A
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tower stands vertically on the ground. From a point on the ground, which is 15 m away from the
foot of the tower, the angle of elevation of the top of the tower is found to be 60°.

i) Find the height of the tower in the above situation.

i) If the above tower casts a shadow of length 2V3 m on the ground when the sun's elevation is
60°. Find the height of the tower.

iii) The angle of elevation of the top of atower from a point on the ground 30 m away from the
foot of the tower is 30°. Find the height of the tower.

iv) In the above situation if AB =30 mand AC =60 m. Find £A.

4. The Circus Arts Program is one of the most popular activities at Camp Lohikan. It brings a
level of excitement and enthusiasm to the camp experience that can't be found at home or in
school. A circus artist is climbing a 20 m long rope, which is tightly stretched and tied from the
top of avertical pole to the ground such that the angle made by the rope with the ground level is
30°.

1) Find the height of the pole in the above situation.

i) In the above situation, if AB =5 m and 2 ACB = 30° then find the length of the side BC.

i) In the above situation, if the height of pole is 3 m and the length of rope is 6 m then find
£ACB.

iv) Find the value of 2tan® 45° + cos? 30° — sin? 60°.

5. Kite flying is also a major part of Makar Sankranti, athough the states of Gujarat and
Rajasthan indulge in this with alot more enthusiasm. Makar Sankranti is a major harvest festival
celebrated in India and is dedicated to the Sun God, Surya. It is the first mgjor festival to be
celebrated in India and usually takes place in January, this year the festival will be celebrated on

January 14. Aditya flying a kite at a height of 60 m above the ground. He attached the string to

188



the kite is temporarily tied to a point on the ground. The inclination of the string with the ground
is60°.

i) In the above situation, find the length of the string, assuming that there is no slack in the string.
ii) The string of akiteis 100 m long and it makes an angle of 60° with the horizontal. If theseis
no slack in the string, find the height of the kite from the ground.

iii) A kiteisflying at a height of 30 m from the ground. The length of string from the kite to the
ground is 60 m. Assuming that there is no slack in the string, find the angle of elevation of the
kite at the ground.

iv) Find the value of (sin? 30° — sec? 60° + 4cot? 45°).

6. A sailing boat with triangular masts is as shown below. Two right triangles can be observed
Triangles PQR and PQS, both right-angled at Q. The distance QR = 2 m and QS = 3 m and height

PQ=5m.

5m

R Zm Q 3Im S

Based on the above information, solve the following questions:
(i) Find the value of cosecR.

(ii) Find the value of tanS + cotR.

(iii) Determine the value of sin? R — cos? S.

(iv) Find the value of sin? S + cos? R.
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7. Three friends-Sanjeev, Amit and Digvijay are playing hide and seek in a park. Sanjeev and
Amit were supposed to hide and Digvijay had to find both of them. If the positions of three
friends are at A, B and C respectively as shown in the figure and forms a right-angled triangle

such that AB =9 m, BC=3v3 m and B = 90°.

Wim

e

B 9m A
Based on the above information, solve the following questions:

(i) Find the measure of 2A by using trigonometric ratio.

(i) Find the measure of 2C by using trigonometric ratio.

(iii) Find the value of cos2A.

(iv) Find the value of sin (C) .

2
8. Two aeroplanes leave an airport one after the other. After moving on runway, one flies due
North and other flies due South. The speed of two aeroplanes is 400km/hr and 500km/hr

respectively. Considering PQ as runway and A and B are any two points in the path followed by

two planes, then answer the following.

(i) Find tan 6; if ZAPQ = 6.
(i1) Find cotB.

190



(iiii) Find secA.

(iv) Find coesecB.

9. Anitha, a student of class 10 has to made a project on ‘Introduction to Trigonometry’. She
decides to make a bird house which is triangular in shape. She uses cardboard to make the bird
house as shown in the figure. Considering the front side of bird house as right angled triangle

PQR, right angled a R. Based on the information, answer the following questions:

(i) If ZPQR = 6, then find cos 6.

tan 6
1+tan2 @’

(i) Find the value of

(iii) Find the value of cot® 8 — cosec?d.

10. Aanya and her father go to meet her friend Juhi for a party. When they reached to Juhi’s
place, Aanya saw the roof of the house, which is triangular in shape. If she imagined the

dimensions of the roof as given in figure, then answer the following questions:

(i) If D isthe mid-point of AC, then find BD.

(ii) Find the value of sinA + cosC.
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(iii) Find the value of tan? C + tan? A.

VERY SHORT ANSWERS

1. Iftan A = %, find the value of —— + —

sinA  cosA’

2.1fv/3sin® — cos = 0 and 0° < 6 < 90°, find the value of 6.

3tan? 30°+tan? 60°+cosec 30°—tan 45°
cot? 45°

3. Evaluate

cot?

4. Prove that: 1 +

= cosecu
1+coseca

(sin* 0+cos*6)
1-2sin2 0cos2 0

5.Prove that

6. If sinf = Z, find \/COSGCZ 0 cpr* °

sec2 -1

3 L sec 8—cosecH
7.1fcotd ==, find |————.
4 sec 8+cosecH
. m tan 6+4
8. If sinf = —, find ———.
n 4cotO+1

9. In AABC, right angled at B, AB =24 cm, BC =7 cm. Determine, (i) tan A, sec A (i1) cosec C,

cot C.

(2+2sin 8)(1—sin B)
(1+cos 8)(2—-2cos 0)"

10. If cotf = % , then evaluate

11. Iftan 6 = \/%, prove that 7sin? 6 + 3cos? 0 = 4.

3sec? 30°+tan? 60°+5c0sZ 90°+4cos2 45°

12. Evauate: >
sec 60°—cot~ 30°+cosec30°
100
13.If A = 30°, verify that cos24 = —t 2
1+tan< A

14. 1f cos (40° + x) = sin 30°, find the value of x.

15. If %tan2 30° — 2sin* 60° + 2cot 45° = x?cos? 60°, find the value of x.

16. Solve: v/3tan 2x = cos 60° + sin 45° - cos 45°
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17. A rhombus of side 14 cm has two angles of 60° each. Find the lengths of the diagonals of the

rhombus.

tan A+tanB

18. If A and B are acute angles such that tan A = E ,tan B = = and tan(A+ B) = ———,
2 3 1-tanA-tanB

find A + B.
19. If 6 is an acute angle and tan 6 + cot§ = 2, find the value of tan’8 + cot”6.

20. In A PQR, right angled at Q, PQ = 3cm and PR = 6cm. Determine £QPR and 2PRQ.
21. If cos(A+ B) = - and tan(A — B) = % where 0 < A + B < 90°, then find the value of
sec(2A — 3B).

22. Find the value of x such that 3tan? 60° — xsin? 45° + %sec2 30° = 2cosec?30°.

23. Evaluate: 2v/2cos 45°sin 30° + 2v/3cos 30°.
24. 1f A = 60° and B = 30°, verify that sin(A + B) = sinA cosB + cosA sinB.

25. If xcos 60° + ycos 0° + sin 30° — cot 45° = 5, then find the value of x + 2y

tan2 60°

sinZ 60°+cos? 30°

26. Evaluate:

sin? A

1+cos2 A’

27. If tan A = +/3; where A is an acute angle, then find the val ue of

28. If 4k = tan? 60° — 2cosec?30° — 2tan® 30°, then find the value of k.
29.If tan A + cot A = 6, then find the value of tan? 4 + cot? 4 — 4.

30. Find the value of x for which (sin A + cosecA)? + (cos A + sec A)? = x + tan? A + cot? A.

. 3sin 30°—4sin3 30°
31. Evaluate the following: —— e
2sin“ 50°+2cos# 50°

32. Itisgiven that sSin(A — B) = sinA cosB — cosA sinB. Useit to find the value of sin 15°.

33. If sin A =y, then express cos A and tan A in terms of'y.
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SHORT ANSWERS

1. Provethat 2(sin® 8 + cos®0) — 3(sin* 8 + cos*0) + 1 = 0.

cotB+cosecOH-1 1+cos©O
2. Prove that: =

cot@—cosecO+1  sin@
1 1
3. If secb =x+ . brove that sec6 + tan 6 = 2x or =

cos30+4sin30 = cos30—sin30

4. Prove that;

cos 0+sin 6 cos0—-sin 6

1-cos©O
1+cosO’

5. Prove that: (cot® — cosec 0)% =

3sinf—4sin®@ _ 3tanH—tan>6
4cos3 6—3cos 6 1-3tan26

6. Ifsecd = z, prove that

7. Find acute angles A and B, if sin(4A + 2B) = ? and cos(A +4B) =0,A > B.

8. If sin(A+ B + C) = 1;cot(A + B) = % and sec(4 + C) = 2, find A, B anc C, when they are

acute.

tané — cotl

9. Prove that: = sec?f — cosec?6 = tan?6 — cot?6.

sinf-cos@

10. If sin @ + cos 6 = /3, then prove that tan 6 + cot = 1.

11. If % = m and % = n, prove that (m? + n?)cos? f = n?.

12. If cos 6 + sin 6 = v/2cos @, show that cos 8 — sin 8 = v/2sin 6
13. Prove that: (sin 6 + sec )2 + (cos 6 + cosec 8)* = (1 + sec Hcosec H)?

14. Show that: (sec A — cosec A)(1 + tan A 4+ cot A) = tan Asec A — cot Acosec A

tan6f+secf—-1  1+sinf
tan 6—secH+1 cosf

15. Prove that

2 _ 2
16. Prove that (1+tan A) __ (1-tanA)

1+cot2A/) ~ (1-cotA)?

17. Provethat (tan a+ ﬁ)z + (tan a— Cols a)z =2 (iz:z Z)

cosec20—sec? 0 3 . 1
=-,iftanf = —
s \/7

19. If sin @ + cos 8 = p and sec 8§ + cosecd = q, then prove that q(p? — 1) = 2p.

18. Prove that

cosec2@+sec? 6 4
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20. Prove that V'sec? 6 + cosec?26 = tan 8 + coté.

21.Pr0vethat:(1+ ! )(1+ ! )= !

tanZ @ cot? @ sin2 6 —sin* @

= 2secO

22. Prove that : \/COSGCQ—l \/cosec9+1

cosecf+1 cosecf-1
cotA-1 _ cotA
2—sec? A 1+tan A

23. Prove that :

24. Prove that : Vsec? 6 + cosec26 = tan 6 + cot 8

25. If cosecO = x + ﬁ, prove that cosecf + cot 8 = 2x or %

1+cosecA _ cos?A

26. Prove the following trigonometry identity:

cosecA  1-sinA’

27. Let 2A + B and A + 2B be acute angles such that sin(2A + B) = g and tan(A + 2B) = 1.
Find the value of cot(4A — 7B).

LONG ANSWERSTYPE QUESTIONS

sinA—cosA+1 1
sinA+cosA—1  secA—tanA

1. Prove that

tanZ A cosec? A | 1

tan2 A—1 = sec? A—cosec2A  1-2cos2A’

2. Prove that

1 1 1
02 2 2 T 2
+sin“ 0 1+cos< 0 1+sec? 0 1+cosec4 0

3. Prove that -

4. If sec 8 + tan 6 = p, then find the value of cosec 6.

cosO-sin6+1

5. Prove that; —— = cosec 0 + cot 6.
cos0+sin06-1

6. Show that: 1tan9 pmetand 2cosecl

+sec@ 1-secéd

cos?B—-cos?2A4  sin? A-sin?B

7. Provethat: tan? A — tan’ B =

cos2B-cos2A  cos2A-cos2B’
8.1f cosec @ — sin @ = m and sec @ — cos 8 = n, prove that (m?n)?/® + (mn?)?/3 =1

2 2
9. ShOW that tan© A + cosec“ A _ 1

tan2 A—1 = sec? A—cosec2A  1-2cos2A

sec 6 cosec#f

10. Provethat: (1 + cot6 + tan 8)(sin @ — cos ) =

cosec?®  sec?0
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UNIT TEST
Duration: 1 hour Marks: 30

SECTIONA

Each carry 1 mark

1. Ifv/3tan @ = 1, then sin%? @ — cos2 0 =

a)— b) - 0> d)2

2. The value of 2(sin? 45° + cot? 30°) — 6(cos? 45° — tan? 30°) is
a6 b) 3 c)2 d) 4

3. The value of 4(sin* 30° + cos* 60°) — 3(cos? 45° — sin? 90°) is

@% b) 1 0) 2 d) 3
4. Assertion: The value of sin 6 = g in not possible.

Reason: Hypotenuse is the largest side in any right-angled triangle.

(@) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.

SECTION B
Each carry 2 marks
5. ABCisatriangle, right angled at A. If £C =60°, «B = 30°, and BC = 3 cm, find the remaining

parts of AABC.

anhmm—3)=%qmmmm+3)=§ﬁw<m+3ys%:A>&mmﬂMAama

7. Provethat: sin® 8 + cos® 8 + 3sin? 8 - cos? 0 = 1.
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SECTION C
Each carry 3 marks

8. Show that: (1 + cotA + tanA)(sindA — cosA) = sinA - tanA — cotA - cosA.

(1+cotf+tan B)(sinO—cos 0)

a2 2
= sin“6 cos-6.
(sec3 —-cosec3 9)

9. Prove that:

SECTIOND

Each carry 5 marks

m2-1
n2-1"

10. If tan x = ntan y and sin x = msin y, prove that cos? x =

11.If cot @ + tan & = x and sec @ — cos § = y, prove that (x?y)?/3 — (xy?)?/3 = 1

SECTION E

12. ‘Skysails’ is that genre of engineering science that uses extensive utilization of wind energy
to move a vessel in the sea water. The ‘Skysails’ technology allows the towing kite to gain a
height of anything between 100 metres — 300 metres. The sailing kite is made in such a way that
it can be raised to its proper elevation and then brought back with the help of a ‘telescopic mast’

that enables the kite to be raised properly and effectively.

Based on the following figure related to sky sailing, answer the questions:

i) In the given figure, if v/3 tan26 — 3 = 0, where 6 is acute angle, then find the value of 8. [1mark]
i) What should be the length of the rope of the kite sail in order to pull the ship a the angle
(calculated above) and be at a vertical height of 300 m? [2 marks]

(O)
What should be the distance BC in order to pull the ship at the angle (calculated above) and be at a
vertical height of 300 m?[2 marks]

iii) If the length of the rope, AC = 200m and 6 = 30°, then find the vertica height AB.
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ANSWERS

MCQ A — R Questions Case Study Very Short Answers Short Answers Long Answers
1. b) r? 1. (&) Both assertion | 1. ) 5/3cm ii) 10 T 1. Proof 1. Proof
12
(A) and reason (R) cmiii) \/'3—)
3
2.0)= 20 =30 2. Proof 2. Proof
are true and reason iv) 1
3. Proof 3. Proof
3.9 0 (R) is the correct 3.5
2.i) = i) 30%iii) 1
. \/§ 2
4.8)v2 explanation of 4. Proof 4. Proof A cosecd = Ezj
assertion (A). :
*) iv) 1++3 5. Proof
5.b) 45°,15° 5. Proof 5. Proof
2. (d) Assertion (A) is 3.1) 15v3m ii) 6 m 3 6. Prasll
6.¢) 2 L :
2 false but reason (R) is 0. 3 0. 2cosect
iii) 10v/3m iv) 60° 7.A=30°B = 15°
7.b) 2 the. 1 7. Proof
. S 7 -
i ii { 8.A=B=C=30°
; 3. (b) Both assertion 4.1) 10m ii) 5v3m T 8.1
8.a) 8 ——
(A) and reason (R) | iii) 30° iv) 2 i = 9. Proof
9.¢0) e are true but reason NN
’ 5. i) 40v3m i) %) 5252 () 5252 | 10. Proof

(R) is not the correct
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10.¢) i

11. ¢) 90°
12.a9)1

13.9) 0
14.b) -
15.¢) 1
16.¢) -
17.d) 2

18.0) 1

19.0)1

20. ¢) g

explanation of

assertion (A)

4. (a) Both assertion
(A) and reason (R)
are true and reason
(R) is the correct
explanation of

assertion (A).

5. (b) Both assertion
(A) and reason (R)
are true but reason
(R) is not the correct
explanation of

assertion (A).

6. (@) Both assertion

50+/3m
. . 1
i) 30° 'V)Z

V29
5

6.1)

..y 31
“)E

10, 22

64

11. 4

12.9

3

14. 20°

15. +£3

16.15°

17.14cm & 14+/3cm.

18.45°

19.2

20. 30° & 60°

11. n?

12. \/2sin6

13. Proof

27. 3
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21.(c) 1

22. (b) 45°
23, ()
24. (a) g

25. (C) %

26. (a) %
27.(0) 1

28. (a) V3
29.(0) 1

30. (a) %

31. (a) 36

(A) and reason (R)
are true and reason
(R) is the correct
explanation of

assertion (A)

7. (&) Both assertion
(A) and reason (R)
are true and reason
(R) is the correct
explanation of

assertion (A)

8. (@) Both assertion
(A) and reason (R)
are true and reason

(R) is the correct

i) ()
iii) (-1)
10. i) 6m
i) V2

i) 2

21.42
2.x=4

23.4

24. Veification
25.X + 2y = 11

26,2
228
5

17

28.k=——

12

29.30

31
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32.(d) 2
33. (b) 30°
34.(0) -1
35. (b) 5
36. (b) 1
37. (d) 60°
38.(a) 4
39.(d) 1
40. (d) 10°
41. (d) 5°

42. (d) 30°

explanation of

assertion (A)

9. (b) Both assertion
(A) and reason (R)
are true but reason
(R) is not the correct
explanation of

assertion (A)

10. (a) Both assertion
(A) and reason (R)
are true and reason
(R) is the correct
explanation of

assertion (A)

11. (a) Both assertion

32.

33.

V3-1 V6—2
2V2 ot 4

_ 20 Y
1=y"& 753
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(A) and (R) are true.
Reason(R) is the
correct explanation of

Assertion (A)

12. (d) Assertion (A)
is fase, but Reason

(R) istrue.

13. (d) Assertion (A)
is fase, but Reason

(R) istrue.

UNIT TEST
-1

1. a);

2.8 6

3.02
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4. (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of Assertion (A).
5.AC = 1.5cm, AB = 1.5v3cm

6.45°,15°

7.1

8. Proof

9. Proof

10. Proof

11.1

12. i) 30° ii) 600 m (Or) 300v/3m iii) 100 m
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CHAPTER 9- SOME APPLICATIONSOF TRIGONOMETRY
Key Concepts

Line of sight

When an observer looks from a point O at an object P, then the line OP is called the line of sight.

Angle of elevation
The angle of elevation of an object viewed is the angle formed by the line of sight with the
horizontal when it is above the horizontal level. i.e. the case when we raise our head to look the

object. g

Angle of elayatior
:'_1-"'{# o .

Horizontal ins =
Angle of Depression

The angle of depression of an object viewed is the angle formed by the line of sight with the
horizontal when it is below the horizonta level. i.e., the case when we lower our head to look at

the object.
Harizontal e

e -.. =

il o ol paras e =
< aall
- Y

ﬁ x:q_{"'

-

-

[ =

[}

204



MULTIPLE CHOICE QUESTIONS |

1. From a point on the ground, which is 15 m away from the foot of avertical tower, the angle

of elevation of the top @OB, lsj«lu@o b%@ ?Ialei@n@tlv_ver (in metres) is
Vo " CHENGALPET

2. A lamp post 5+/3m high casts a shadow 5 m long on the ground. The Sun’s elevation at this
moment is
a) 30° b) 45° c) 60° d) 90°

3. The length of the shadow of atower standing on level ground isfound to be 2x metres longer
when the Sun’s elevation is 30° than when it was 45°. The height of the tower (in metres) is
a) (V3 + Dx b) (/3 — 1)x c) 2/3x d) 3v2x
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4. If two towers of height h; and h, subtend angles of 60° and 30° respectively at the mid-point

of the line joining their feet, then hy:h, is

a) 311 b) V3:1 ) 1:v3 d) 1:3

5. Suppose a straight vertical tree is broken at some point due to storm and the broken part is
inclined at a certain distant from the foot of the tree. If the top of broken part of atree touch

the ground at a point whose distance from foot of the tree is equal to height of remaining part,
then itsangle of inclination is

a) 30° b) 60° c) 45° d) none of these

6. The angle of depression of a car parked on the road from the top of a 150 m high tower is 30°.
The distance of the car from the tower (in metres) is

a) 503 b) 150v/3 c) 150v72 d) 75

7. The length of shadow of a tower on the plane ground is /3 times the height of the tower. The

angle of elevation of sunis:

a) 45° b) 30° c) 60° d) 90°

8. A ladder, leaning against a wall, makes an angle of 60° with the horizontal. If the foot of the
ladder is 9.5m away from the wall. The length of the ladder is
a) 10 b) 16m C) 18m d) 19m

9. The length of a string between a kite and a point on the ground is 85 m. If the string makes an
angle 0 with the ground level such that tanf = %5, then the height of the kiteis

a75m b) 78.05 m C) 226 m d) None of these
10. The top of two poles of height 20 m and 14 m are connected by awire. If the wire makes an
angle of 30° with the horizontal, then the length of the wireis

al12m b) 10 m c)8m d)6m
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11. An observer, 1.5 m tal is 20.5 m away from atower 22 m high, then the angle of elevation of
the top of the tower from the eye of the observer is

a) 30° b) 45° c) 60° d) 90°

12. The tops of two towers of heights x and y, standing on a level ground subtend angles of 30°
and 60° respectively at the centre of the line joining their feet. Then, X:y is

a 1.2 b) 2:1 c) 1.3 d) 3:1

13. On the level ground, the angle of elevation of a tower is 30°. On moving 20 m nearer, the
angle of elevation is 60°. The height of the tower is

a) 10m b) 10v/3m c) 15m d) 20m

14. In arectangle, the angle between a diagonal and a side is 30° and the length of this diagonal is

8 cm. The area of the rectangleis
a) 16cm? b) \1/—§cm2 ¢) 161/3cm? d) 8v3cm?

15. From the top of a hill, the angles of depression of two consecutive km stones due east are

found to be 30° and 45°. The height of the hill is

8:(V3-Dkm b)s(3+1Dkm © (3—-Dkm d) (V3 + 1km

16. If the length of the shadow on the ground of a pole is /3 times the height of the pole, then the

angle of elevation of thesunis
(a 30° (b) 45° (c) 60° (d)90°

17. A kiteisflying at a height of 150 m from the ground. It is attached to a string inclined at an
angle of 30° to the horizontal. The length of the string is

(a) 100v/3m (b) 300m (c) 150v2m (d) 150v/3m

18. A ladder 14 m long leans against awall. If the foot of the ladder is 7 m from the wall, then the
angle of elevation of thetop of thewall is
(@ 15° (b) 30° (c) 45° (d) 60°
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19. A 30m long rope is tightly stretched and tied from the top of pole to the ground. If the rope
makes an angle 60° with the ground, the height of the poleis

(@) 10v/3m (b) 30v/3m (c) 15m (d) 15v3m

20. An observer 1.8m tall stands away from a chimney at a distance of 38.2m along the ground.
The angle of elevation of top of chimney from the eyes of observer is 45°. The height of chimney

abovethegroundis

(a) 38.2m (b) 36.4m (c) 40m (d) (38.2)v2m

ASSERTION AND REASON TYPE QUESTIONS
Direction: In the following questions, a statement of Assertion (A) is followed by a statement of
Reason (R).

Mark the correct choice as:

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.

1. Assertion: If the height and length of the shadow of a man are the same, then the angle of
elevation of the Sunis45°.

Reason: The value of tan 45° = 0.

2. Assertion: Mohini looks at atop of tree and angle made is 45°. She moves 10 m back and again
looks at the top of tree, but this time angle made is 30°, then height of the treeis % m.

Reason: The angle of elevation and depression can be acute or obtuse angle.

208



3. Assertion: The height of an observer is h m. He stands on a horizontal ground at a distance

v/3h m from avertical pillar of height 4h m. The angle of elevation of the top of the pillar as seen

by the observer is 60°.

Reason : The value of tan 60° = /3.

4. Assertion: If avertical tower of height 50 m casts a shadow of length 50+/3m, then the angle of
elevation of the Sunis 60°.
Reason: If the angle of elevation of the Sun decreases, then the length of shadow of a tower

Increases.

5. Assertion: A ladder 16 m long just reaches the top of a vertical wall. If the ladder makes an
angle of 60° with the wall, then the height of the wall is8 m.

Reason: The value of sin 60° = \/2—5

CASE STUDY BASED QUESTIONS
1. An electrician has to repair an electric fault on the pole of height 5 m. She needs to reach a

point 1.3 m below the top of the pole to undertake the repair work (see figure).

1>

1) What is the length of BD?
i) What should be the length of ladder, when inclined at an angle of 60° to the horizontal ?
Iii) How far from the foot of pole should she place the foot of the ladder?

iv) If the horizontal angle is changed to 30°, then what should be the length of the ladder?

209



2. There are two temples on each bank of a river. One temple is 50 m high. A man, who is

standing on the top of a 50 m high temple, observed from the top that the angle of depression of

the top and foot of other temples are 30° and 60° respectively. ( Take V3 = 1.73)

D

50 m F

i) Find the width of theriver.

i) Evaluate the height of the other temple.

3. There are two balconies in a house. First balcony is at a height of 3 m above the ground and
other balcony is 6 m vertically above the lower balcony. Ankit and Radha are sitting inside the
two balconies at points G and F, respectively. At any instant, the angles of elevation of a

Parachute from these bal conies are observed to be 60° and 45° as shown below.

g}
5
(W

Q
-

‘' A
Based on the above information, answer the following questions.
i) Who is closer to the Parachute?

ii) Find the value of DF.

iii) Find the height of the Parachute from the ground.

iv) If the Parachute is moving towards the building, then what you can say about both angles of

elevation?
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4. A girl 8 mtall spots a parrot sitting on the top of a building of height 58 m from the ground.
The angle of elevation of the parrot from the eyes of girl at any instant is 60°. The parrot flies
away horizontally in such away that it remained at a constant height from the ground. After 8 s,

the angle of elevation of the parrot from the same point is 30°.

™
]

<o

30 :1 . I'_fj'

Based on the above information, answer the following questions. (Take v/3 = 1.73)
(i) Find the distance of first position of the parrot from the eyes of the girl.

(ii) Find the distance between the girl and the building.

(ii1) How much distance covers parrot covers?

(iv) Find the speed of the parrot in 8s.

5. A lighthouse is a tower with a bright light at the top and serves as a navigational aid and also
warns ships of dangerous areas. In the given figure, a man on top of a 75 m high lighthouse is
observing two ships approaching towards its base. Observe the figure carefully and answer the

following questions:

A - M
re
”
75 m
| 45° ~ 30°
D xmy - - ol B
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I) Find the distance of ship B from the foot of the lighthouse.

I1) Find the distance of ship C from the foot of the lighthouse.

iii) Determine the distance between the two ships.

Iv) What would have been the distance between the two ships if the ships were on either side of

the lighthouse?

6. Due to short circuit, a fire has broken out in New Home Complex. Two buildings, namely X
and Y have mainly been affected. The fire engine has arrived and it has been stationed at a point
which isin between the two buildings. A ladder at point O isfixed in front of the fire engine.

The ladder inclined at an angle 60° to the horizontal is|leaning against the wall of the terrace (top)
of the building Y. The foot of the ladder is kept fixed and after some time it is made to lean
against the terrace (top) of the opposite building X at an angle of 45° with the ground. Both the

buildings along with the foot of the ladder, fixed at ‘O’ are in a straight line.

R P

A

2/3 m

45° 60°
w
C (8] ,‘\

(Building X) (Building Y)

Based on the above given information, answer the following questions:
(i) Find the length of the ladder.

(1) Find the distance of the building Y from point ‘O’, i.e. OA.

(ii1) Find the horizontal distance between the two buildings.

(iv) Find the height of the building X.
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7. Amrita stood near the base of alighthouse, gazing up at its towering height. She measured the
angle of elevation to the top and found it to be 60°. Then, she climbed a nearby observation deck,
40 metres higher than her original position and noticed the angle of elevation to the top of

lighthouse to be 45°.

h

= 45" ol

T i
24 I

A E O

Based on the above given information, answer the following questions:
(1) If CD is h metres, find the distance BD in terms of ' h ".

(i) Find distance BC in terms of ' h .

(iii) Find the height CE of the lighthouse [Use v/3 = 1 - 73 ]
(OR)
Find the height CE of the lighthouse [Use V3 = 1+ 73]

8. A lighthouse stands tall on acliff by the sea, watching over ships that pass by. One day a ship
IS seen approaching the shore and from the top of the lighthouse, the angles of depression of the
ship are observed to be 30° and 45° as it moves from point P to point Q. The height of the

lighthouse is 50 metres.
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45°
30°

Q A

Based on the information given above, answer the following questions:

(i) Find the distance of the ship from the base of the lighthouse when it is a point Q, where the
angle of depression is 45°.

(i) Find the measures of £PBA and £QBA.

(iii) Find the distance travelled by the ship between points P and Q.
(OR)

If the ship continues moving towards the shore and takes 10 minutes to travel from Q to A,
calculate the speed of the ship in km/h, from Q to A.

9. A drone was used to facilitate movement of an ambulance on the straight highway to a point P
on the ground where there was an accident. The ambulance was travelling at the speed of
60km/hr. The drone stopped at point Q, 100m vertically above the point P. The angle of

depression of the ambulance was found to be 30°at a particular instant.

Based on the above information, answer the following questions:
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(i) Represent the above situation with the help of a diagram.
(if) Find the distance between the ambulance and the site of accident (P) at the particular instant.
(Use V3 = 1.73)
(iii) Find the time (in seconds) in which the angle of depression changes from 30° to 45°.
(OR)
How long (in seconds) will the ambulance take to reach point P from a point T on the highway

such that angle of depression of the ambulance at T is 60° from the drone?

10. Passenger boarding stairs, sometimes referred to as boarding ramps, stair cars or aircraft
steps, provide a mobile means to travel between the aircraft doors and the ground. Larger aircraft

have door sills 5 to 20 feet (1 foot = 30cm) high. Stairs facilitate safe boarding and de-boarding.

An aircraft has a door sl at a height of 15 feet above the ground. A stair car is placed a a
horizontal distance of 15 feet from the plane.

Based on given information answer the questions given in part (i) and (ii).

(i) Find the angle at which stairs are inclined to reach the door sill 15feet high above the ground.
(if) Find the length of stairs used to reach the door sill.

Further answer any one of the following questions:
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(iii) If the 20 feet long stairs is inclined at an angle of 60°to reach the door sill, then find the

height of the door sill above the ground. (Use V3 = 1.732)

(OR)
What should be the shortest possible length of stairs to reach the door sill of the plane 20 feet
above the ground, if the angle of elevation can exceed 30°? Also, find the horizontal distance of

base of stair car from the plane.

VERY SHORT ANSWERS

1. From the top of a 7 m high building the angle of elevation of the top of atower is 60° and the
angle of depression of itsfoot is45°. Find the height of the tower.

2. The tops of two towers of height x and y, standing on the ground, subtend the angles of 30°
and 60° respectively at the centre of the line joining their feet, then find x:y.

3. From the top of light house, 40 m above the water, the angle of depression of a small boat is
60°. Find how far the boat is from the base of the light house.

4. An observer 1.5 metres tall is 20.5 metres away from a tower 22 metres high. Determine the

angle of elevation of the top of the tower from the eye of the observer.

5. The shadow of atower standing on alevel ground is found to be 40 m longer when the Sun's
altitude is 30° than when it is 60°. Find the height of the tower.

6. From a point on a bridge across a river, the angles of depression of the banks on opposite sides
of the river are 30° and 45°, respectively. If the bridge is at a height of 3 m from the banks, find

the width of theriver.
7. The length of a string between a kite and a point on the ground is 85 m. If the string makes an

angle 0 with the ground level such that tanf = % then find the height of the kite from the ground.

Assume that there is no slack in the string.
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SHORT ANSWERS
1. From the top of a 120 m high tower, a man observes two cars on the opposite sides of the tower

and in straight line with the base of tower with angles of depression as 60° and 45°. Find the
distance between two cars.

2. The shadow of a tower at a time is three times as long as its shadow when the angle of
elevation of the sun is 60°. Find the angle of elevation of the sun at the time of the longer shadow.
3. The angles of depression of the top and bottom of a 50 m high building from the top of atower

are 45° and 60° respectively. Find the height of the tower and the horizontal distance between the

tower and the building. (Use V3 = 1.73)

4. A man standing on the deck of a ship, which is 10 m above water level, observes the angle of
elevation of the top of a hill as 60° and the angle of depression of the base of hill as 30°. Find the
distance of the hill from the ship and the height of the hill.

5. A 7 mlong flagstaff is fixed on the top of atower standing on the horizontal plane. From point

on the ground, the angles of elevation of the top and bottom of the flagstaff are 60° and 45°

respectively. Find the height of the tower correct upto one place of decimal. (Use V3 = 1.73)

6. An observer finds the angle of elevation of the top of a tower from a certain point on the
ground is 30°. If the observer moves 20 metres towards base of the tower, the angle of elevation
of the top increases by 15°. Find the height of the tower.

7. The lower window of ahouseis at a height of 2 m above the ground and its upper window is 4
m vertically above the lower window. At certain instant, the angles of elevation of a balloon from
these windows are observed to be 60° and 30° respectively. Find the height of the balloon above
the ground.

8. A tree, 12 m high, is broken by the wind in such a way that its top touches the ground and
makes an angle 60° with the ground. At what height from the bottom, the tree is broken by the

wind?
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9. Two men on either side of the cliff 80 m high observe the angles of elevation at the top of the
cliff to be 30° and 60° respectively. Find the distance between the two men.

10. From a point P on the ground, the angle of elevation of the top of a tower is 30° and that of
the top of a flagstaff fixed on the top of the tower is 45°. If the length of the flagstaff is5 m, find
the height of the tower. (Use v/3 = 1.73)

11. A person standing on the bank of the river, observes that the angle subtended by atree on the
opposite bank is 60°. When he retreats 20 m from the bank, he finds the angle to be 30°. Find the
height of the tree and breadth of theriver.

12. An aeroplane when at a height of 3600 meters, passes vertically over another aeroplane at an
instant when their angles of elevation at the same observation point are 45° and 30° respectively.
How many metres higher isthe first plane from the second?

13. From the top of a 7 m high building, the angle of elevation of the top of a cable tower is 60°
and the angle of depression of itsfoot is45°. Determine the height of the tower.

14. As observed from the top of a 100 m high lighthouse from the sea level, the angles of
depression of two ships are 30° and 45°. If one ship is exactly behind the other on the same side
of the lighthouse, find the distance between the two ships. (Use V3 = 1.73)

15. From a balloon vertically above a straight road, the angles of depression of two cars at an

instant are found to be 45° and 60°. If the cars are 100 m apart, find the height of the balloon.

LONG ANSWERS
1. Thetwo palm trees are of equal heights and are standing opposite to each other on either side
of the river, which is 80 m wide. From a point O between them on the river the angles of

elevation of the top of the trees are 60° and 30°, respectively. Find the height of the trees and the

distances of the point O from the trees. (Use V3 = 1.73)
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2. The angles of depression of the top and bottom of a building 50 meters high as observed from
the top of a tower are 30° and 60° respectively. Find the height of the tower, and also the
horizontal distance between the building and the tower.

3. A vertical tower stands on horizontal plane and is surmounted by a vertical flag-staff of height

6m. The angles at a point on the bottom and top of the flag-staff with the ground are 30° and 45°

respectively. Find the height of the tower. (Use V3 = 1.73)

4. The angle of elevation of the top of a building from the foot of atower is 30° and the angle of
elevation of the top of atower from the foot of the building is 60°. If the tower is 50 m high, then
find the height of the building.

5. A moving boat observed from the top of a 150 m high cliff, moving away from the cliff. The
angle of depression of the boat changes from 60° to 45° in 2 minutes. Find the speed of the boat.
6. The angle of elevation of the top Q of a vertical tower PQ from a point A on the ground is 60°
and at a point B, 40 metres vertically above A, the angle of elevation is 45°. Find the height of
tower PQ and distance AQ.

7. The angle of elevation of a jet fighter from a point A on the ground is 60°. After aflight of 15
seconds, the angle of elevation changesto 30°. If the jet isflying at a speed of 720 km/hr, find the
constant height. (v3 = 1.732)

8. Amit standing on a horizontal plane, finds a bird flying at a distance of 200 m from him at an
elevation of 30°. Deepak standing on the roof of 50 metres high building, finds the angle of
elevation of the same bird to be 45°. Both Amit and Deepak are on opposite sides of the bird.

Find the distance of bird from Deepak.
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9. The angle of elevation 0 of a vertical tower from a point on the ground is such that its tangent

IS % . On walking 192 metres towards the tower in the same straight line, the tangent of the angle

of elevation ¢ is found to be z. Find the height of the tower.

10. A firein abuilding B is reported on telephone to two fire stations E and F, 10 km apart from
each other on a straight road. E observes that the fire is at an angle of 60° to the road and F

observes that it is at an angle of 45° to the road. Which station should send its team and how

much will this team have to travel? [Take v3 = 1.73 and v2 = 1.4].

11. A tower, in acity, is 150 m high and a multi-storeyed hotel at the city centre is 20 m high.
The angle of elevation of the top of the tower from the top of hotel is 30°. A building, h metres
high, is situated on the straight road connecting the tower with the city centre at a distance of 200
m from the tower. Find the value of h, if the top of the hotel, and top of the building and top of
the tower are in a straight line. Also, find the distance of the tower from city
centre. (v/3 = 1.732).

12. A man in aboat rowing away from a lighthouse of 100 m high takes 2 minutes to change the
angle of elevation of the top of the lighthouse from 60° to 30°. Find the speed of the boat in
metres per minute. (v/3 = 1.732).

13. The angle of elevation of an aeroplane from a point A on the ground is 60°. After a flight of
30 seconds, the angle of elevation changes to 30°. If the plane is flying at a constant height of
3600+/3m, find the speed of the planein knvh.

14. From a point on the ground, the angle of elevation of the top of tower is observed to be 60°.
From a point 40 m vertically above the first point of observation, the angle of elevation of the top
of the tower is 30°. Find the height of the tower and its horizontal distance from the point of

observation.

220



15. The angle of elevation of a cloud from a point 60 m above the surface of the water of alakeis
30° and the angle of depression of its shadow in water of the lake is 60°. Find the height of the
cloud from the surface of the water.

16. A pole of 6m high is fixed on the top of atower. The angle of elevation of the top of the pole
observed from a point P on the ground is 60° and the angle of depression of the point from the top

of the tower is 45°. Find the height of the tower and the distance of point P from the foot of the

tower. (Use V3 = 1.73)

17. From the top of a building 60m high, the angles of depression of top and bottom of the
vertical lamp post are observed to be 30° and 60° respectively. (i) Find the horizontal distance
between the building and the lamp post. (ii) Find the distance between the tops of the building
and the lamp post.

18. The angle of elevation of an aircraft from a point A on the ground is 60°. After aflight of 30

seconds, the angle of elevation changes to 30°. The aircraft is flying at a constant height of

3500+/3m at auniform speed. Find the speed of the aircraft.

19. Two ships are sailing in the sea on either side of a lighthouse. The angles of depression to the
two ships as observed from the top of the lighthouse are 60° and 45°, respectively. If the distance

1+3
V3

between the shipsis 100(***)m, then find the height of the lighthouse:

20. The angles of depression of the top and the bottom of an 8 m tall building from the top of
another multi-storeyed building are 30° and 45°, respectively. Find the height of the multi-

storeyed building and the distance between the two buildings.
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UNIT TEST
Duration: 1 hour Marks: 30

SECTIONA

Each carry 1 mark
1. If the elevation of the sun changes from 30° to 60° then the difference between the lengths of

shadows of apole 15 m high, is

a) 7.5m b) 15m ¢) 10v/3m d) 5v/3m
2. If the angles of elevation of atower from two points distant a and b (a> b) from its foot and in

the same straight line from it are 30° and 60° respectively, then the height of the tower is:

aVva+b b) Vab ova-b d) va + Vb

3. If the height and length of the shadow of a man are the same, then the angle of elevation of the
sunis

a) 30° b) 60° c) 45° d) 15°

4. Assertion (A): When we move towards the object, angle of elevation decreases.

Reason (R): Aswe move towards the object, it subtends large angle at our eye than before.

(@) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.

SECTION B

Each carry 2 marks

5. An observer, 1.7 m tall, is 20v/3 m away from atower. The angle of elevation from the eye of

observer to the top of tower is 30°. Find the height of tower.
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6. From a point P on the ground the angle of elevation of the top of a 10 mtall building is 30°. A

flag is hosted at the top of the building and the angle of elevation of the top of the flagstaff from P

is45°. Find the length of the flagstaff. [Take V3 = 1.732]
7. The angle of elevation of the top of atower at a point on the ground is 30°. What will be the

angle of elevation, if the height of the tower istripled?

SECTIONC
Each carry 3 marks
8. Two pillars of equal heights stand on either side of aroad which is 100 m wide. At a point on

the road between the pillars, the angles of elevation of the tops of the pillars are 60° and 30°. Find

the height of each pillar and position of the point on the road. [Take v3 = 1.732]

9. A boy standing on a horizontal plane finds a bird flying at a distance of 100 m from him at an
elevation of 30°. A girl standing on the roof of 20-metre-high building finds the angle of
elevation of the same bird to be 45°. Both the boy and the girl are on opposite sides of the bird.

Find the distance of bird from the girl.

SECTIOND

Each carry 5 marks

10. The angles of depression of the top and bottom of an 8 m tall building from the top of a multi-
storeyed building are 30° and 45° respectively. Find the height of the multi-storeyed building and
the distance between the two buildings.

11. The angle of elevations of an aeroplane from a point on the ground is 60°. After aflight of 15

seconds the angle of elevation changes to 30°. If the aeroplane is flying at a constant height of

1500+/3m, find the speed of the aeroplane in knmv/hr.
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SECTION E
12. A cyclist is climbing through a 20 m long rope which is highly stretched and tied from the top

of avertical pole to the ground as shown below.

Based on the above information, answer the following questions.

1) Find the height of the pole, if angle made by rope with the ground level is 60°.

i) If the angle made by the rope with the ground level is 60°, then find the distance between artist
and pole at ground level.

i) If the angle made by the rope with the ground level is 45°. Find the height of the pole.

Iv) If the angle made by the rope with the ground level is 45° and 3 m rope is broken, then find

the height of the pole.
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ANSWERS

MCQ A — R Questions Case Study Very Short Answers Short Answers Long Answers
1. b) 15V3 1. (c) Assertion (A) | 1. i) 3.7 mii) 428 miiii) | 1. 7(1 + v/3)m 1.189-28 m. 1.20mand 60 m
is true but Reason |2.14m iv) 7.4m
2.C) 60° 2.1:3 2.0 =30° 2. 75mand 43.30 m
(R) isfalse. 2.1) 28.90mi) 33.33m
3.118.25m. 3.8.19m.
3.8 (V3+ 1x _ 3.1i) Radhais closer to the | 3. 23
2. (c) Assertion (A) 3
Parachute because the 4. 40m 450
4. a) 3.1 - . . C
) IS true but Reason angles of eevation of |4.45 3
' Parachute from these
5. ) 45° (R) isfalse. & 2464m 5.96m 5. 19.02 kmvh
balconies are observed to | " T
6. b) 15073 3. (a) Both Assertion | pe 45°. So, Radha is - 6.10(+/3 + 1)m 6. 109.3 metres.
(A) and Reason (R) | ¢loser to the Parachute '
7.b) 30° than Ankit. 7.8m 7.2598 m
are true and Reason | 7.75m
i) hm
i 8.5.52m
8. d) 19m (R) is the correct | jiiy3(4 + v3)m 8.50v2m
i Iv) (c) If the Parachute is
9.9 75m explanation of [ 1V) (0) 9 184.8m 0 180 m
Assertion (A). moving towards the
10.8) 12 m 10.96m 10. E must send its

4. (d) Assertion (A)

building, then both angles
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11. b) 45°
12.¢) 1.3
13. b) 10+/3m

14. ¢) 16+/3cm?

15 b)) -(/3+
1km

16. () 30°

17. (b) 300m

18. (d) 60°

19. (d) 15v3m

20. (c) 40m

is false but Reason

(R) istrue.

5. (b) Both
Assertion (A) and
Reason (R) are true
but Reason (R) is
not the correct
explanation of

Assertion (A).

of elevation will decrease.

.y 100 ..\ 50
4, ')Em “)ﬁm
1ii) 57.80m
iv) 7 225. m/s

5.i) 75v/3m

ii) 75 m

iii) 75(v3 — 1)m
iv) 75(v3 + Dm
6.1) 24m

i) 12m

iii) 12(1 + v2)m
iv) 12v/2m

7.G)hm

11.17.32m

12.1521.147 m

13. 7(V3 +

1) metres.

14.73.2m

15.50(3 +v3)m

team to B and this
team will have to
travel 7.3 km to

reach B.

11. 345 metres &

225.16 metres.

12. 57.74 m/min
13. 864 km/h

14. 60 m

15. 120 m.
16.h=d=8.19m.

17. 34.64m & 20m

18, Qﬂ or 233.3m/

226




(i) v2h m

(iii) 94.6m (OR) 50m
8. (i) 50m

(i) 60° & 45°

(iii) 50(v3—1)m (OR)

0.3km/hr

9. (ii) 173m

(iii) % or 4.4 seconds
(OR) 2+/3 or 3.5 seconds
10. (i) 45°

(i1)

15v?2 ft. or 21.21 ft. approy

S approx.

19. 100m

20. (12 + 4v3)m
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(i) 17.32 feet (OR)

20+/3 ft. or 34.64 ft. approy

UNIT TEST
1. ¢) 10v/3m

2. b) Vab

3. b) 60°

4. (d) Assertion (A) isfalse but reason (R) istrue.

5.21.7m

6.7.32m
7.60°

8. 43.3m
9.30v2
10.18.93 m

11. 720 km/hr.

12. i) 10v/3m ii) 10m

iii) 10v2m iv) %m
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CHAPTER 10- CIRCLES
Key Concepts

Circle
A circle may be regarded as a collection of pointsin aplane at a fixed distance from a fixed point.
The fixed point is called the centre of the circle. The fixed distance between the centre of the

circle and the circumference, is called radius.
The perimeter of the circle isreferred to as the circumference of the circle.

Tangent

A tangent to acircleis aline that intersects the circle only at one point.

Point of Contact

The common point of the circle and the tangent is called point of contact.

Length of Tangent
The length of the segment of the tangent from the external point P and the point of contact with

the circleis called the length of the tangent.

Secant

A line, which intersects the circle in two distinct points, is called a secant.

Chord

A chord of acircleis aline segment joining any two points on the circumference.

Results

= A tangent to a circle is a specia case of the secant when the two end points of the
corresponding chord coincide.

= Thereisno tangent to acircle passing through a point lying inside the circle.

» There are exactly two tangents to a circle through a point outside the circle.

= At any point on the circle there can be one and only one tangent.

» The tangent at any point of a circle is perpendicular to the radius through the point of

contact.
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» Thelengths of the tangents drawn from an external point to acircle are equal.
= The centre lies on the bisector of the angle between the two tangents.
» There can be infinite number of chords passing through a point which isinside the circle.

= Tangents drawn at the end points of adiameter of acircle are parallél.

MULTIPLE CHOICE QUESTIONS

1. In the figure, PQ is a chord of circle and PT is the tangent at P such that 2QPT = 60°, then

£POQ isequal to:
a) 135° b) 150°
c) 120° d) 110° Is

2. If the radii of two concentric circles are 4 cm and 5 cm, then the length of each chord of one
circle which istangent to the other circleis:

a) 3cm b) 6 cm c) 9cm d)1cm

3. In the figure, AB is achord of circleand AOC is its diameter such that ZACB = 50°. If AT is
the tangent to the circle at the point A, then 2BAT isequal to:

a) 65° b) 60°

c) 50° d) 40°
4. In the figure, the pair of tangents AP and AQ drawn from an external point A to acircle with

centre O are perpendicular to each other and length of each tangent is 5 cm. Then radius of the

circleis:
a) 10cm b) 7.5 cm
c)5cm d) 25cm

5. If tangents PA and PB from a point P to a circle with centre O are inclined to each other at an
angle of 80°, then £POA isequal to:
a) 50° b) 60° c) 70° d) 80°
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6. In the given figure, O is the centre of a circle, PQ is a chord and PT is the tangent at P,
£POQ =70°, then £TPQ isequal to

a) 55° b) 70°

c) 45° d) 35°
7. A chord of acircle of radius 10 cm subtends a right angle at its centre. The length of the chord
(incm) is

a) 5v2 b) 10v2 0) % d) 10v3

8. The length of the tangent drawn from a point 8 cm away from the centre of circle of radius 6
cmis

a) V7cm b) 2/7cm c) 10cm d) 5cm

9. Infigure, PQ is tangent to the circle with centre at O, at the point B. If £LAOB = 100°, then

2ABPisequal to

a) 50° b) 40°
c) 60° d) 80°

10. In the given figure, PQ and PR are two tangents to a circle with centre O. If QPR = 46°, then

£QO0Ris
a) 67° b) 134°
C) 44° d) 46°

11. From a point Q, the length of the tangent to a circle 1s 12 cm and the distance of Q from the
centreis 15 cm. Theradius of thecircleis
a)9cm b) 12 cm c) 15cm d) 24.5cm

12. Inthe given figure, AP, AQ and BC are tangents to the circle. If AB =5cm, AC =6 cm and

BC =4 cm, then the length of AP (incm) is A
a) 75 b) 15 o o
c) 10 d)9
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13. In the diagram, O is the centre of the circle, then the value of x is
a 111° b) 123°

c) 69° d) 49°

14. In the given figure, QR is a common tangent to the given circles touching externally at the
point T. Thetangent at T meets QR at P. If PT = 3.8cm, then the length of QR is
a) 3.8 b) 7.6

c) 5.7 d) 1.9

15. In the given figure, a quadrilateral ABCD is drawn to circumscribe a circle such that its sides
AB, BC, CD and DA touch the circle a P, Q, R and S respectively. If AB = x cm, BC = 7cm,
CR=3cmand AS=5cm, then x is

a) 10 b) 9

c)8 d)7

16. In the given figure, PA and PB are two tangents drawn to the circle with centre O and radius 5

cm. If ZAPB = 60°, then the length of PA is

(@) % cm (b) 5v3cm ©) % cm (d) 10cm

17. In the given figure, tangents PA and PB to the circle centred a O, from point P are

perpendicular to each other. If PA = 5cm, then length of AB is

(a) 5cm (b) 5v/2cm (c) 2v/5cm (d) 10cm
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18. In the given figure, PT istangent to a circle with centre O. Chord PQ subtends an angle of 65°

at the centre. The measure of £QPT is

(@ 65° (b) 57.5° () 67.5° (d) 32.5°

19. Maximum number of common tangents that can be drawn to two circles intersecting at two
distinct pointsis

@4 (b) 3 (©) 2 (d1

20. In the given figure, if PT is atangent to a circle with centre O and 2TPO = 35°, then the

measure of zX is

(a) 110° (b) 115° (©) 120° (d) 125°

21. Inthe given figure, AB and AC are tangents to the circle. If ZABC = 42°, then the measure of

2BAC is . B

(@ 96° (b) 42° () 106° (d) 86°

22. The tangents drawn at the extremities of the diameter of acircle are aways

(a) parallel (b) perpendicular (c) equa (d) intersecting
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23. In the given figure, PA is a tangent from an external point P to a circle with centre O.

If £POB = 115°, then £APO is equal to

\ \'\ /
S

(a) 25° (b) 65° () 90° (d) 35°

24. In the given figure, RS is the tangent to the circle at the point L and MN is the diameter. If
H

£NML = 30°, then £RLM is

N>
(@ 30° (b) 60° (©) 90° (d) 120°

25. If tangents PA and PB drawn from an external point P to the circle with centre O are inclined

to each other at an angle of 80° as shown in the given figure, then the measure of 2POA is

.
P\’}\ﬁ”.. O
B
(@) 40° (b) 50° (c) 60° (d) 80°

26. In the adjoining figure, AB is the chord of the larger circle touching the smaller circle. The

centre of both the circlesis O. If AB = 2r and OP =, then the radius of larger circleis
(@) 2r (b) 3r (c) 2v2r (d) vV2r \
7
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27. In the adjoining figure, PA and PB are tangentsto a circle with centre O. The measuring of

angle APB is

(@ 210° (b) 150° (c) 105° (d) 30°
28. In the adjoining figure, the sum of radii of two concentric circlesis 16cm. The length of chord

AB which touches the inner circle at P is 16cm. The difference of the radii of the given circlesis

Ko 7"

(@ 8cm (b) 4cm (c) 2cm (d) 3cm

ASSERTION AND REASON TYPE QUESTIONS

Direction: In the following questions, a statement of Assertion (A) is followed by a statement of
Reason (R).

Mark the correct choice as:

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.
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1. Assertion: TA and TB are two tangents drawn from an external point T to a circle with centre
‘O’. If £LTBA =75° then LABO = 25°.

X
B
Reason: The tangent drawn at any point of a circleis perpendicular to the radius through the point
of contact.
2. Assertion: The tangent drawn at the end points of a diameter of acircle are parallel.
Reason: Diameter of acircleisthe longest chord.
3. Assertion: Tangents drawn at the end points of adiameter of acircle are always paralel to each

other.

Reason: The lengths of tangents drawn to a circle from a point outside the circle are always equal.

VERY SHORT ANSWERS
1. In the figure, quadrilateral ABCD is circumscribing a circle with centre O and AD * AB. If

radius of incircleis 10 cm, then find the value of Xx.

2. In the given figure, two tangents TP and TQ are drawn to circle with centre O from an external

point T. Prove that £ZPTQ = 22£0PQ.

Q-
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3. In the fig, AB and CD are common tangents to two circles of unequal radii. Prove that AB =

CD.

4. In the given figure, PA and PB are tangents to the circle from an external point P. CD is

another tangent touching thecircleat Q. If PA =12 cm, QC = DQ = 3 cm, then find PC + PD.

5. Prove that the tangents drawn at the end points of a chord of a circle make equal angles with
the chord.
6. In Fig, ABC is a triangle in which «B = 90°, BC = 48 cm and AB = 14 cm. A circle is

inscribed in the triangle, whose centre is O. Find radius of incircle.

7. Prove that the tangents drawn at the end points of a chord of a circle make equal angles with
the chord.

8. In given figure, O is the centre of the circle and LN is a diameter. If PQ is a tangent to the
circleat K and 2KLN = 30°, find 2PKL.

9. In Fig., AP and BP are tangents to a circle with centre O, such that AP =5 cm and £ZAPB =

60°. Find the length of chord AB. q
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10. In the given figure PQ is chord of length 6 cm of the circle of radius 6 cm. TP and TQ are

tangents to the circle at points P and Q respectively. Find £ZPTQ.

11. In the given figure, PAQ and PBR are tangents to the circle with centre ‘O’ at the points A
and B respectively. If T isapoint on the circle such that QAT =45° and « TBR = 65°, then find

£ATB.

12. Two concentric circles have radii 4 cm and 5 cm. XY is a chord of the outer circle which

touches the inner circle. Find the length of XY.

13. In the given figure, X, y and z are the sides of a right triangle, where z is the hypotenuse.

X+y—z

Prove that the radiusr of the circle which touches the sides of the triangleisgiven by r =

D

14. In the given figure, AB and CD are tangents to circle centred at O. Is £BAC = 2DCA?Justify

your answer.
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15. In the given figure, a circle centred at origin O has radius 7cm, OC is median of AOAB. Find

the length of median OC.

X 0 X
7.
A

16. In the given figure, O isthe centre of the circle. If ZAOB = 145°, then find the value of x.

&

C
17. In the given figure, AABC is circumscribing a circle. Find the length of BC, if AR = 4cm,

9

BR =3cmand AC = 11cm.

18. A person is standing at P outside a circular ground at a distance of 26 m from the centre of the
ground. He found that his distances from the points A and B on the ground are 10 m (PA and PB

are tangents to the circle). Find the radius of the circular ground.

19. At point A on the diameter AB of a circle of radius 10 cm, tangent XAY is drawn to the

circle. Find the length of the chord CD parallel to XY at adistance of 16 cm from A.

e + =

.,

LiF &r11a

~ Ay
| 1 S __.—/_

%
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SHORT ANSWERS
1. Provethat the parallelogram circumscribing acircle is arhombus.
2. In given Fig., two circles touch each other at the point C. Prove that the common tangent to the

circlesat C, bisects the common tangent at P and Q.

3. If acircle touches the side BC of atriangle ABC at P and extended sides AB and AC at Q and
R respectively, prove that AQ = %(AB + BC + CA).

4. Infigure AB isachord of length 8 cm of acircle of radius 5 cm. The tangentsto the circle at A

and B intersect at P. Find the length of AP.

5. In Figure PQ and RS are two parallel tangents to a circle with centre O and another tangent AB

with point of contact C intersecting PQ a A and RS at B. Prove that ZAOB = 90°.

6. In the given figure a circle is inscribed in a AABC having sides BC = 8 cm, AB = 10 cm and

AC = 12cm. Find the length BL, CM and AN. A
10 cm| -~ ﬁ'x-tgf._ crm
B AN - 240




7. In the given figure, PA and PB are tangents to a circle from an external point P such that

PA =4 cmand £BAC = 135°. Find the length of chord AB.

8. In the given figure, PQ is a chord of acircle and PT is the tangent at P such the 2QPT = 60°.

Find 2PRQ.

9. In the given figure, there are two concentric circles with centre O and radii 5 cm and 3 cm. PA
and PB are tangents to these circles from an external point P. If PA = 12 cm, then find the length

of PB.

10. The tangents PA and PB are drawn to the circle with centre O, such that ZAPB=120°. Prove
that OP = 2AP.

11. If ahexagon PQRSTU circumscribes acircle, provethat PQ + RS+ TU = QR + ST + UP.

12. In the given figure, two concentric circles have radii 3 cm and 5 cm. Two tangents TR and TP

are drawn to the circles from an external point T such that TR touches the inner circle at R and

TP touches the outer circle at P. If TR = 44/10cm, then find the length of TP.

241



13. A circle with centre O and radius 8cm isinscribed in a quadrilateral ABCD in which P, Q, R,
S are the points of contact as shown. If AD is perpendicular to DC, BC = 30cm and BS = 24cm,

then find the length DC.

14. In the given figure, PQ is tangent to a circle centred at O and 2BAQ = 30°; show

that BP = BQ.

o)

15. In the given figure, O is the centre of the circle and BCD is tangent to it at C. Prove that

£BAC + £ACD = 90°. ——e

16. In the given figure, PC is a tangent to the circle at C. AOB is the diameter which when

extended meets the tangent at P. Find £CBA and £BCO, if ZPCA = 110°.
€

P » A
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17. In the given figure, PB is atangent to the circle with centre O at B. AB is achord of the circle

of length 24 cm and at a distance of 5 cm from the centre of the circle. If the length PB of the

s T
|/ o//\/
. L)

xv.;/

/
/

tangent is 20 cm, find the length of OP.

18. Rectangle ABCD circumscribe the circle of radius 10cm. Prove that ABCD is a square.

Hence, find the perimeter ABCD.

LONG ANSWERS
1. Prove that opposite sides of a quadrilateral circumscribing a circle subtend supplementary
angles at the centre of the circle.

2. a, b and c are the sides of a right triangle, where c is the hypotenuse. A circle, of radius r,

a+b—c

touches the sides of the triangle. Provethat r =

3. In the given figure, O isthe centre of the circle. Determine ZAPC, if DA and DC are tangents

and 2ADC = 50°. 7

4. PQ is achord of length 8 cm of a circle of radius 5 cm. The tangents at P and Q intersect at a
point T. Find the length of TP.

5. From a point P, two tangents PA and PB are drawn to a circle C(O, r). If OP = 2r, show that

AAPB is equilateral. A
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6. In the figure, a triangle ABC is drawn to circumscribe a circle of radius 2 cm such that the
segments BD and DC into which BC is divided by the point of contact D are of lengths 4 cm

and 3 cm respectively. If area of AABC =21 ¢cm?, then find the lengths of sides AB and AC.

)

= I e P ——r
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UNIT TEST
Duration: 1 hour Marks: 25

SECTIONA

Each carry 1 mark

1. How many tangents can acircle have from a point lying inside the circle?

a 2 b) infinitely many 01l d) none of these

2. Two concentric circles of radii a and b where a > b, are given, the length of a chord of the
larger circle which touches the other circleis

a) Va2 — b* b) 2VaZ — b* c) VaZ + b? d) 2Va? + b*

3. If AB is chord of a circle with centre O & PQ is a tangent to the circle at B with reflex

£AOB = 210°, then £ABQ =

a) 105° b) 150°
c) 210° d) 75°
SECTION B

Each carry 2 marks

4. In given figure, AB is the diameter of a circle with center O and AT is a tangent. If

£AOQ =58, find LATQ. IS
! 4 II"-. \"xl
C"n\ III"-,II I:-
\ __)t}\“m,
N
£ o _\—-' _I_—:b

5. Infigure, PQ isachord of acircle centre O and PT isatangent. If £QPT = 60°, find 2PRQ.

6. A circletouches all the four sides of a quadrilateral ABCD. Provethat AB + CD = BC + DA.
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SECTIONC

Each carry 3 marks

7. Prove that the lengths of two tangents drawn from an external point to acircle are equal.

8. Two tangents PQ and PR are drawn from an external point to a circle with centre O. Prove that

QORP isacyclic quadrilateral.

SECTIOND

Each carry 5 marks

9. A AABC is drawn to circumscribe a circle of radius 4 cm such that segments BD and DC into

which BC isdivided are of lengths 8 cm and 6 cm respectively. Find the sides AB and AC.
JI

i
w
E L -I-
LH
"h
-'.-. .\-'h
- =l
ar 4 oim -y
-
e =

iy CI—=[}s K rm a B

10. Two tangents making an angle of 120° with each other are drawn to acircle of radius 6 cm.

Find the length of each tangent.
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ANSWERS

MCQ A — R Questions Very Short Answers Short Answers Long Answers
1. c) 120° 1. (d) Assertion (A) is| 1.21cm 1. Proof 1. Proof
not true but Reason
2.b)6cm 2. Proof 2. Proof 2. Proof
(R) istrue.
3.0) 50 3. Proof 3. Proof 3.115°
) 2. (b) Both Assertion
4.c)5cm
4. 9cm £ el
(A) and Reason (R) T p3em 4.5 m
5. @) 50°
are true but Reason | 5. Proof 5 Proof 5 Proof
6. d) 35° (R) is not the correct s
—k 6. 3cm, 5cm and 7cm 6. 7.5cm and 6.5cm
explanantion for
7.b) 10v2 | 7. Proof
Assertion. 7.4\2cm
8.b) 2v/7cm
: 8. 60°
3. (b) Both Assertion 8.120°
9. a) 50°
) (A) and Resson (R) | g .
are true but Reason 9. 4v/10cm
10.b) 134 (R) is not the correct | 10 120°
10. OP=2AP

11.@) 9cm

explanation for




12.a) 7.5
13.8) 111°
14.b) 7.6
15.b) 9

16. (b) 5v3cm
17. (b) 5v2cm
18. (d) 32.5°
19. (c) 2

20. (d) 125°
21. (a) 96°

22. (@) parald

Assertion.

11. 70°

12. 6cm

13. Proof

14. 1BAC = «DCA

7V2
2 (i

15.
16. x = 107.5°
17.10cm

18. 24m

19. 16cm

11. Proof

12. 12cm

13. 14cm

14. Proof

16. z0BC = 20CB =

70°

17.V569cm

18. 80cm
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23. (a) 25°
24. (b) 60°
25. (b) 50°
26. (d) V2r
27. (d) 30°

28. (b) 4cm

UNIT TEST

1. d) none of these
2.b) 2vVa? — b2
3.d) 75°

4.61°

5.120°

6. AB + CD =BC + DA.
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7. Proof
8. Proof

9. £AOB = 90°.

10. 2+/3cm

GPS
At Mg qirE H
T s e

SREE

BokuLA

PUBLIC SCHOOL
CHENGALPET

M
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CHAPTER 11 - AREASRELATED TO CIRCLES
Key Concepts
Circle
A circle may be regarded as a collection of pointsin aplane at a fixed distance from a fixed point.
The fixed point is called the centre of the circle. The fixed distance between the centre of the

circle and the circumference, is called radius.

A tangent to acircleis aline that intersects the circle only at one point.

The perimeter of the circleisreferred to as the circumference of the circle.

Chord

A chord of acircleis aline segment joining any two points on the circumference.

Arc

Anarc of acircleisapart of the circumference.

Diameter

A diameter of acircleisachord which passes through the centre of the circle.

Segment of a Circle
The portion (or part) of a circular region enclosed between a chord and the corresponding arc is

called a segment of the circle.
Q
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Sector of aCircle
The portion (or part) of the circular region enclosed by the two radii and the corresponding arc is

called a sector of the circle.

major sector

H

Perimeter of Circle

P = 2xtr units

Area of Circle

A = nr? 5. units

Perimeter of Semi-Circle

P=nr+d (or) r(x + 2) units
Area of Semi-Circle

A= % nr? Sg. units

Area of Sector and L ength of Sector

X 7’ SO Units

Area of the sector of angle 6 = =

X 27r units.

Length of an arc of a sector of angle 0 = 1

Area of Minor Segment APB = Area of the sector OAPB — Area of AOAB
Area of Minor Segment AQB = Areaof Circle— Areaof minor ssgment APB

Areaof Mgjor sector OAQB = Area of circle— Areaof minor sector OAPB

Areaof aring or Area of enclosed between two concentric circles

A =7n(R +r1)(R -r) sg.units.
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MULTIPLE CHOICE QUESTIONS

1. Perimeter of a sector of acircle whose central angleis90° and radius 7 cm s
a) 35cm b) 25 cm C) 77cm d) 7cm

2. The area of acircle that can beinscribed in asquare of side 10 cmis

a) 40m cm? b) 30w cm? ¢) 1007 cm? d) 251 cm?

3. In a circle of diameter 42 cm, if an arc subtends an angle of 60° at the centre, where n =

% then length of arcis

a)1lcm b) % cm C) 22cm d) 44 cm

4. The perimeter of a sector of radius 5.2 cmis 16.4 cm, the area of the sector is

a) 31.2 cm? b) 15 cm? c) 15.6 cm? d) 16.6 cnm?

5. The diameter of acircle whose areais equal to sum of the areas of the two circles of radii 40
cmand9cmis

a)41lcm b) 49 cm c) 82cm d) 62 cm

6. The area of minor segment made by a chord which subtends right angle at the centre of acircle
of radius 10cmiis

a) 24.5 cm? b) 25.5 cm’ c) 24.5 cm? d) 28.5 cm?

7. The figure shows two concentric circles with centre O and radii 3.5cm and 7cm. |If

£BOA = 40°, then the area of the of the shaded region is

a) % cm? b) % cm?

C) % cm? d) None of these
8. The sum of the areas of two circles, which touch each other externally, is 153 z. If the sum of

their radii is 15, then the ratio of the larger to the smaller radiusis

a4l b) 2:1 c) 31 d) None of these
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9. The area of acircular ring formed by two concentric circles whose radii are 5.7 cm and 4.3 cm
respectively is (Take © = 3.1416)

a) 43.98 sg.cm b) 53.67 sg. cm C) 47.24 sg.cm d) 38.54 sqg.cm
10. A sector is cut from acircular sheet of radius 100 cm, the angle of the sector being 240°. If
another circle of the area same as the sector is formed, then radius of the new circleis

a) 79.5cm b) 81.6 cm c) 83.4cm d) 88.5cm

11. If the circumference of a circle increases from 4x to 8w, then itsareais

a) halved b) doubled C) tripled d) quadrupled

12. If theratio of the areas of the two circlesis 25:16, then the ratio of their circumferencesis

a) 2 b) < 0) Z d) %

13. Area of a sector to circle of radius 6 cm is 9 cm?, then the length arc of the corresponding arc
of thecircleis

a) 6w cm b)3mcm c)5Smcm d) 8 mcm

14. The length of an arc of a circle with radius 12 cm is 10 = cm. The central angle of thisarc is

a) 120° b) 6° c) 75° d) 150°

15. A copper wire when bent in the form of a square encloses an area of 225cm?. If the same wire

is bent into the form of acircle, then the area of thecircleis (Use T = %)

a) 92—0 cm? b) — cm? c) 72—0 cm? d) — cm?

16. Radii of two circles are 4 cm and 3 cm respectively. There is another circle, which is having
area equal to the sum of the areas of two circles whose radii are known. Find the diameter (in cm)
of the third circle.

a5 b) 7 cO0 d) 14

17. Theratio of areas of two circles whose ratio of circumferencesisin theratio of 3:1 will be

a 3.1 b) 1:3 c) 1.9 d 9ol
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18. Area of asquare is same as area of acircle. What will be theratio of their perimeters?
a) 11 b) 2: V1 c) m:2 d) None of these
19. The angle through which the minute hand of the clock movesfrom 810 8:35is:

a) 210° b) 90° c) 60° d) 45°

20. Areaof aquadrant of circle whose circumferenceis22 cmis: (T = %)

a) 3.5cm? b) 3.5cm c) 9.625 cm? d) 17.25 cm?

21. The diagonals of a rhombus ABCD intersect at O. Taking ‘O’ as the centre, an arc of radius 6
cmisdrawn intersecting OA and OD at E and F respectively. The area of the sector OEF is

(a) 9rcm? (b) 3mrcm? (¢) 12mcm? (d) 18mrcm?

22. If the length of an arc of acircle subtending an angle 60° at its centre is 22 cm, then the radius

of thecircleis

(@) V21cm (b) 21cm (c) V42cm (d) 42cm

23. If the sector of a circle with diameter 14 cm makes an angle 90° at the centre, then the
perimeter of the sector is

(a 25cm (b) 11 cm (c) 36 cm (d) 22 cm

24. If an arc subtends an angle of 90°at the centre of a circle, then the ratio of its length to the
circumference of thecircleis

(@ 2:3 (b) 1.4 (c) 41 (d) 1:3

25. The area of the sector of acircle of radius 12cmis 60rcm?. The central angle of this sector is

(@ 120° (b) 6° () 75° (d) 150°
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26. If in the given figure, £C = D = 90°, «B = 60° and AP = 3cm, then the area of the shaded

region is [_l B

B P

3 em
(@) 3mcm? (b) 6rcm? (€) 7mecm? (d) 9rcm?

27. A chord of acircle of radius 10cm subtends a right angle at its centre. The length of the chord

(incm) is
(]
."".\"a.h__‘___.__,.-r"i{
(@) 5v2 (b) 10v2 © % (d)5

28. If asector of a circle has an area of 407 sq. units and a central angle of 72°, the radius of the

circleis

(a) 200 units (b) 100 units (c) 20 units (d) 10+/2 units

29. A piece of wire 20 cm long is bent into the form of an arc of a circle of radius %. The angle
subtended by the arc at the centre of the circleis

@ 30° (b) 60° () 90° (d) 50°

30. An arc of a circle is of length 5n cm and the sector it bounds has an area of 201 cm®.
Itsradiusis

(@ 10cm (b) 1cm (c)5cm (d) 8cm
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31. If alarge circular pizzais divided into 5 equal sectors, then the central angle of each sector
will be

(@) 60° (b) 90° (c) 45° (d) 72°

32. If an arc of acircle of diameter 10 cm subtends an angle of 144° at the centre of the circle,
then the length of thearcis

(@) 2 cm (b) 4 T cm (c)5mcm (d) 6 tcm

33. If the area of a sector of circle of radius 36 cm is 54mcm?,, then the length of the
corresponding arc of the sector is

(@) 8™ cm (b) 6 cm (c)4mcm (d) 3m cm

ASSERTION AND REASON TYPE QUESTIONS

Direction: In the following questions, a statement of Assertion (A) is followed by a statement of
Reason (R).

Mark the correct choice as:

(@) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.

1. Assertion: If the circumference of acircleis 176 cm, then itsradiusis 28 cm.

Reason: Circumference = 21t x radius.

2. Assertion: If the outer and inner diameter of a circular path is 10m and 6m, then area of the

path is 16w m®.
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Reason: If R and r be the radius of outer and inner circular path respectively then area of
path =1 (R?-r?).
3. Assertion: If awire of length 22 cm is bent in the shape of a circle, then area of the circle so
formed is 40 cn?.

Reason: Circumference of the circle = length of the wire.

4. Assertion: If the circumference of two circles arein theratio 2:3, the ratio of their areas is 4:9.

. . ; . . . 2
Reason: The circumference of a circle of radius r is 2zr and its area is 7r”.

5. Assertion: Area of the square inscribed in acircle of radiusr is 2r? sg.units.

Reason: Area of the major segment of acircle = Areaof circle— Area of minor segment.

CASE STUDY BASED QUESTIONS

1. It is a clock that uses a pendulum, a swinging weight, as its timekeeping element. From its
invention in 1656 by Christiaan Huygens, the pendulum clock was the world’s most precise
timekeeper, accounting for its widespread use. Their greater accuracy allowed for the faster pace
of life which was necessary for the Industrial Revolution. The home pendulum clock was
replaced by less-expensive, synchronous, electric clocks in the 1930s and 40s. Pendulum clocks
are now kept mostly for their decorative and antique value. Dhriti bought a pendulum clock for
her living room. the clock contains a small pendulum of length 45 cm. the minute hand and hour
hand of the clock are 14 cm and 6 cm long respectively.

1) What is the area swept by the minute hand in 14 minutes?

i) What is the angle described by hour hand in 10 minutes?

Iii) What is the distance covered by the tip of hour hand in 3.5 hours?

iv) If the tip of pendulum covers 66 cm in complete oscillation, what is the angle described by

pendulum at the centre?
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2. Rgju put afence around a circular field and the total cost came upto X 6000 at X 30 per metre.
He now wants to plough the field.

Using the information given, answer the following questions:

i) What is the perimeter of field?

1) What is the radius of field?

iii) Calculate is the area of the field.

iv) Find the cost of ploughing the field at the rate of 2. 1.50 per m?2.

3. In avillage, there was no playground for children. If achild had to practice for any sports then
the child had to go to the city stadium which is 20 km from the village. But village has a circular
unused land and villagers decided to convert this unused land into a football ground, with athletic
track around it, so that children can practice their choice of sportsin village itself. Villagers aso
planned six seating areas with chairs (brown colour) and six seating area without chairs (grey
colour) as shown in the figure. Athletic track (light blue) is between the football ground (light

green) and seating area. The distance between the centre of the ground and the boundary of the

stadium is 140 m, width of the athletic track is 30 m and AB is20 m.

G

1) What is the area of the football ground?
i) What is the length of the athletic track (inner boundary)?

1ii) What is the length of the athletic track (outer boundary)?
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iv) How much areais allocated for six seating corners with chairs?

4. A stable owner has four horses. He usually tie these horses with 7 m long rope to pegs at each
corner of a sguare shaped grass field of 20 m length, to graze in his farm. But tying with rope
sometimes results in injuries to his horses, so he decided to build fence around each horse and let

them freely move and graze separately in their own area. (t = 3.14)
Ab——7 M——

B

i) Find the total area of the field in which these horses can graze. (n = %)

i) How much the length of the rope of each horse be increased so that they can graze in
maximum area without encroaching in each other’s area (new length of rope after increase)?

i) What is the area of the field that is left un-grazed after increasing the length of the
rope? (m=3.14)

iv) If the length of the rope is increased as per part (ii) above, find the cost of fencing around
every horse so that the owner leave these horses untied inside these fenced areas, if the cost per

meter length of the fencing is %50.

5. A brooch is a decorative piece often worn on clothing like jackets, blouses or dresses to add
elegance. Made from precious metals and decorated with gemstones, brooches come in many

shapes and designs.
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One such brooch is made with silver wire in the form of a circle with diameter 35 mm. The wire
Is also used in making 5 diameters which divide the circle into 10 equal sectors as shown in the

figure.

Based on the above given information, answer the following question :

() Find the central angle of each sector.

(i) Find the length of the arc ACB.

(iii) Find the area of each sector of the brooch.
(OR)

(iii) Find the total length of the silver wire used.

6. The Olympic symbol comprising five interlocking rings represents the union of the five
continents of the world and meeting of athletes from all over the world at the Olympic games. In
order to spread awareness about Olympic games, students of class X took part in various
activities organized by the school. One such group of students made 5 circular rings in the school

lawn with the help of ropes. Each circular ring required 44m of rope.
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Also, in the shaded regions as shown in the figure, students made rangoli showcasing various
sports and games. It is given that A OAB is an equilatera triangle and all unshaded regions are

congruent.

WY ¢
L4
Based on the above information, answer the following questions:
(1) Find the radius of each circular ring.
(if) What is the measure of ZAOB ?
(iii) Find the area of shaded region R;.

(OR)

Find the length of rope around the unshaded regions.

7. A farmer has a circular piece of land. He wishes to construct his house in the form of largest

possible square within the land as shown below.

The radius of circular piece of land is 35m.
Based on the given information, answer the following questions:
() Find the length of wire needed to fence the entire land.

(it) Find the length of each side of the square land on which house will be constructed.
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(iii) The farmer wishes to grow grass on the shaded region around the house. Find the cost of
growing the grass at the rate of I50per square meter.

(OR)
Find the ratio of area of land on which house is built to remaining area of circular piece of land.

VERY SHORT ANSWERS

1. The short and long hands of a clock are 4 cm and 6 cm long respectively. Find the sum of

distances travelled by their tipsin 2 days. [z = Z|

2. A bicycle wheel makes 5000 revolutionsin moving 11 km. Find the diameter of the whesl.

3. The circumference of a circular park is 660 m. A 7 m wide path surrounds it. Find the cost of
putting gravel on the path at the rate of % 10 per m2 and the cost of fencing the outer boundary at
the rate of %6 per metre.

4. A wire when bent in the form of a square, encloses an area of 121 sg. cm. If the same wireis
bent in the form of acircle, find the area of the circle.

5. The minute hand of a clock is 20 cm long. Find the area on the face of the clock described by
the minute hand between 8 am and 8:45 am.

6. What is the area of the circle, the circumference of which is equal to the perimeter of a square
of side 11 cm?

7. Two concentric circles have their areas in the ratio 9:16 and the radius of the inner circleis 7
cm. Calculate the diameter of the outer circle.

8. If the difference between the circumference and the radius of acircle is 37 cm, then find, the
circumference (in cm) of the circle.

9. The circumference of acircleis 22cm. Calculate the area of its quadrant (in cm?).

10. The length of the minute hand of a clock is 14 cm. Find the area swept by the minute hand

in 5 minutes.
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11. A chord is subtending an angle of 90° at the centre of a circle of radius 14 cm. Find the area

of the corresponding minor segment of the circle.

12. Find the area of the shaded region if length of radius of each circle is 7 cm. Each circle

touches the other two externally.

Cr 1)
CTP TS

13. The perimeter of a certain sector of acircle of radius 5.6mis 20. Find the area of the sector.

14. In the given figure, the shape of the top of atable is that of a sector of a circle with centre O

and £AOB = 90°. If AO = OB =42 cm, then find the perimeter of the top of the table.

—

7.
Ch

A B

15. In the given figure, three sectors of a circle of radius 5 cm, making angles 35°, 50° and 95° at

the centre are shaded. Find the area of the shaded region. [Use m = % ]

SHORT ANSWERS

1. Find the area of the minor segment of a circle of radius 14 cm, when the angle of the

corresponding sector is 60°.

265



2. A chord AB of circle of radius 14 cm makes a right angle at the centre of the circle. Find the
area of major and minor segments. (Usen = 3.14)

3. A horseistied to a peg at one corner of a square shaped grass field of side 15 m by means of a
5 m long rope. Find (i) The area of that part of the field in which the horse can graze. (ii) The
increase in the grazing area if the rope were 10 m long instead of 5 m.

4. Find the area of the segment shown in the figure if radius of the circle is 21 cm and
£AOB = 120°.

5. A cow is tied with a rope of length 14 m at the corner of a rectangular field of dimensions
20 m x 16 m. Find the area of the field in which the cow can graze. Also find the area of
remaining part.

6. The circumference of acircular park is 660 m. A 7 m wide path surrounds it. Find the cost of
putting gravel on the path at the rate of 210 per m? and the cost of fencing the outer boundary at
the rate of X6 per metre.

7. The cost of fencing a circular field at the rate of 324 per metre is ¥5280. If the field is to be
ploughed at the rate of 20.50 per m?, find the cost of ploughing the field. (n = %)

8. Find the area of the magor segment APB, in the figure of a circle of radius 35 cm and
£AOB=90°. (m =2)

9. A chord of acircle of radius 14 cm subtends an angle of 120° at the centre. Find the area of the

corresponding minor segment of the circle. [Use & = % and V3 = 1.73]

10. The wheels of a car are of diameter 80 cm each. How many complete revolutions does each

wheel make in 10 minutes when the car is travelling at a speed of 66 km per hour?

11. The length of the hour hand of a clock is 10 cm. Find the area of the minor sector swept by

the hour hand of the clock between 5 am. to 8 am. Also, find the area of the major sector.
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12. A chord of acircle of radius 10 cm subtends a right angle at the centre of the circle. Find the

area of the corresponding minor segment. [Use & = 3-14]

LONG ANSWERS

1. A round table cover has six equal designs, as shown in the figure. If the radius of the cover is
28 cm, find the cost of making the designs at the rate of Z 0.35 per cm? - [ Use v/3 = 1.7]

2. Two circles touch externally. The sum of their areas is 130z sq.cm and the distance between
their centresis 14cm. Find the radii of the circles.

3. Two circles touch internally. The sum of their areas is 1697 sq.cm and distance between their
centresis 7cm. Find the radii of the circles.

4. Find the difference of the areas of two segments of a circle formed by a chord of length 5cm
subtending an angle of 90° at the centre.

5. Find the area of the shaded region in Fig., if radii of the two concentric circles with centre O

are7 cm and 14 cm, respectively and AOC = 40°.

6. An arc of acircle of radius 21cm subtends an angle of 60° at the centre. Find (i) the length of

the arc (ii) the area of the minor segment of the circle made by the corresponding chord.

7. Inthe given figure, diameter AC and BD of the circle intersect at O. If ZAOB = 60° and OA =

10cm, then
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(i) find the length of the chord AB.

(ii) find the area of shaded region. (Take = = 3.14 and V3 = 1.73)
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UNIT TEST
Duration: 1 hour Marks: 30

SECTIONA

Each carry 1 mark

1. Which constant ratio is denoted by m(pi)?

) diameter ) area ) circumference ) area

circumference circumference diameter diameter

2. If the diameter of a semi-circular protractor is 14 cm, then the perimeter of the protractor is:

a) 26 cm b) 14 cm c) 28cm d) 36 cm

3. The outer and inner diameters of acircular ring are 34 cm and 32 cm respectively. The area of
theringis:

a) 66n b) 60n c) 33n d) 29

4. Assertion: The area of circular playground is 22176m?, the cost of fencing this ground at the
rate of I50 per m is 26400.

Reason: If R and r be the radius of outer and inner circular path, then the area of the ring will
be w(R? — r?).

(@) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) is false.

(d) Assertion (A) isfalse but Reason (R) istrue.

SECTION B
Each carry 2 marks

5. The diameter of the wheel of a bus is 140 cm. How many revolutions per minute must the

wheel make in order to keep a speed of 66 km per hour?
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6. Find the area of a quadrant of a circle, where the circumference of circle is 44cm. [Use m = %]

7. A copper wire, when bent in the form of a square, encloses an area of 484 cm?. If the same

wireis bent in the form of acircle, find the area enclosed by it.

SECTION C

Each carry 3 marks

8. A chord of acircle of radius 12 cm subtends an angle of 120° at the centre. Find the area of the

corresponding segment of the circle. (Use w = 3.14 and v/3 = 1.73)

9. The short and long hands of a clock are 4 cm and 6 cm long respectively. Find the sum of
distances travelled by their tipsin 2 days.

SECTION D

Each carry 5 marks

10. Find the difference of the areas of a sector of angle 120° and its corresponding major sector of

acircle of radius 21 cm.

11. The cost of fencing acircular field at the rate of Rs. 24 per metre is Rs. 5280. Thefieldisto

be ploughed at the rate of Rs. 0.50 per m?. Find the cost of ploughing the field.

SECTION E
12. A horseistied to apeg at one corner of a square shaped grass field of sides 15m by means of

abm long rope (see the given figure).

270




1) What isthe area of the grassfield?
i) Find the area of that part of the field in which the horse can graze.
iii) Evaluate the grazing area if the rope were 10m long instead of 5m.

iv) Determine the increase in the grazing area if the rope were 10m long instead of 5m.
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ANSWERS

MCQ A — R Questions Case Study Very Short Answers Short Answers Long Answers
1.b) 25cm 1 (@ Both|1i)59.4cm?ii)5° 1.1910.85 cm. 1 (22— 40v3) cm? 1.3162.68.
Assertion (A) and | ii) 11iv) 42°
2.d)25 2 2.220cm .
) 25T em 2.559.58¢m? 2.3end 11
Reason (R) are 2.1) 200miii) 31.81
: m .81m
3.0) 22cm ') 200mii) 3.34224 ; 3.5and 12
true and Reason| 3. 19.625m and
iii) 3181.81m?
4. ¢) 15.6 cm? (R) is the correct 4. 154cm? 58.875m? 25T 4 25y o2
iv) 24773 4 G+ 5em
5.¢) 82 cm explanation  of — .
. | 5. 2% cm? 4. (462 — 22 cm? 5. 51.33cm?
) : : .51.33cm
Assertion (A). 3.1) 8100rm 7 ( )
2 .
6.d)285¢cm i) 1807m 6. 154cm? 5 166m? 6. (i) 22cm (i)
2. (@ Both|
7 iii) 240m 40.05cm?
7.8)-cm Assertion (A) and I 7 Sfcm 6. 347740 & 34224
3 2m—3v/3
Iv) 117600
3. a) 41 Reason (R) are ) ( 12 ) 7.10cm,
-8 4 8. 44.cm 8. 3500cm?
true and Reason | 4 i) b) 154m? 113.75cm? approx.
9. a) 4398 ﬂ.cm . 77 9 120 56cm2
(R) is the correct ii) 10m iii) 86m? 9.Ecm2
10. b) 81.6 cm explanation  of | ) 23149 10. 4375
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11. d) quadrupled
12.¢) Z

13.b) 3t cm

14. d) 150°

15. q) ?cm2
16.¢) 0

17.d) 9:1

18.¢) m: V2

19. a) 210°

20. ¢) 9.625 cm?

21. (a) 9rcm?

Assertion (A).

3. (d) Assertion
(A) is fase but
Reason (R) is

true.

4. @ Both
Assertion (A) and
Reason (R) are
true and Reason
(R) is the correct
explanation of
Assertion (A).

5. (d) Assertion
(A) isfalse but

Reason (R) is

5. (i) 36°

(ii) 11mm

(iii) =2 mm? or 96.25mm?
(OR) 285 mm

6. (i) 7m

(i) 60°

(iii)

(2

%) m? or 145.05m? (approx.)

(OR) %m or 58.66m (approx.)

7. (i) 220m

(i) % or 35v2m

154
10.—§—cn12

11. 56cm?
12. 42 cm?
13. 24.64m?
14. 282cm

15.

275
7cm2 or 39.29cm?

11.

1650
— Or
7

235.71cm? approx.

12. 28.5cm?
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22. (b) 21cm
23. (@) 25cm
24. (b) 1:4
25. () 120°
26. (a) 3mrcm?
27. (b) 10v2

28. (d) 10v2
units

29. (b) 60°

30. (d) 8cm

31. (d) 72°

32.(b) 4 mcm

33.(d) 3w cm

true.

(iii) 2 35000 (OR) 7:4

274




UNIT TEST

circumference

1.¢)

diameter

2.d) 36 cm

3.¢) 33n

4. (b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of Assertion (A).
5. 250

6. 38.5cm?

7. 616cm?

8. 88.44cm?

9.1910.86cm

10. 462cm?

11.%1925

12. i) 225m? i) 19.625m? i) 78.5m? iv) 58.875m?
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CHAPTER 12 - SURFACE AREASAND VOLUMES
Key Concepts

Surface Area
It isthe sum of the total exposed area of three dimensional solid objects.

Volume

It is the amount of space occupied by an object.

Cuboid
A cuboid has six faces. Let the length of cuboid be ‘I’, breadth be ‘b’ and height be ‘h’.

e Volume=Ixbxh.
e Lateral Surface Area2(l + b)h

e Total Surface Area= 2(Ib + bh + hl)

e Length of the diagonal =12 + b2 + hZ2.

Cube

A cube has six identical faces. Let each edge of a cube be ‘a’.
e Volume=2’.
o Lateral Surface Area= 4a’
e Tota Surface Area= 6a°
e Diagona =+/3a.
Right Circular Cylinder
A solid obtained by revolving a rectangular lamina about one of its sidesis called aright circular
cylinder. Let ‘r’ be the base radius and ‘h’ be the vertical height of a cylinder.
e Volume = nr’h
e Curved Surface Area = 2nrh

e Total Surface Area = 2nr(h + 1).
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Hollow Cylinder
Solid like pipes are in the shape of hollow cylinder. Let ‘R’ be the external radius, ‘r’ be the
internal radius and ‘h’ be the height of a hollow cylinder.

e Areaof cross-section = n(R*— r?)

e Volume = nh(R? - r?)

e Curved Surface Area = 2rmth(R +r)

e Total Surface Area=2n(R +r)(R—r + h)

e Thickness of cylinder =R .
Right Circular Cone
A solid obtained by revolving a right-angled triangular lamina about any side (other than the
hypotenuse) is called a right circular cone. Let ‘r’ be the base radius, ‘h’ be the vertical height and

‘1’ be the slant height of a right circular cone.
e Volume= g mr’h

e Curved Surface Area = mrl

e Total Surface Area = znr(l + r)

e Sant height (I) = V72 + h2.
Sphere

A sphereisasolid obtained on revolving a circle about any of its diameters. Let ‘r’ be the radius

of sphere.

4
e Volume=: e

e Curved Surface Area = 4nr.
Hemisphere
When a sphere is cut by a plane through its centre into two equal parts, then each part is called a

hemisphere.
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2
e Volume=: e

e Curved Surface Area= 2nr?

e Total Surface Area = 3mr?.

Note:
» For Surface area of combination of the solid objects, only look at the uppermost/the
exposed portions of the objects.
» For volume of the combination the solid objects, ssimply take the sum of the volume of all
the objects involved.
» The total surface area of the solid formed by the combination of solids is the sum of the

curved surface area of each of the individual parts.

MULTIPLE CHOICE QUESTIONS

1. The surface area of a sphereis 616 cm?. Itsradiusis

a7cm b) 14 cm C)21cm d) 28 cm

2. A cylinder and a cone are of same base radius and of same height. The ratio of the volume of
the cylinder to that of the coneis

a2l b) 3:1 c) 2:3 d) 3:2

3. A piece of paper isin the shape of a semi-circular region of radius 10 cm. Itisrolled to form a
right circular cone. The slant height is

a)5cm b) 10 cm c) 15cm d) 20 cm

4. The base radii of two circular cones of the same height are in the ratio 3:5. The ratio of their

volumes are
a) 9:25 b) 5:3 c) 95 d) 3:25
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5. The curved surface area of glass having radii 3 cm and 4 cm respectively and slant height 10
cmis
a) 55 cm? b) 110 cm? c) 220 cm? d) 440 cm?

6. The volume of the largest right circular cone that can be cut out from a cube of edge 4.2 cmis
a) 9.7cm’ b) 77.6 cm® c) 58.2 cm® d) 19.4 cm®

7. If a marble of radius 2.1 cm is put into a cylindrical cup full of water of radius 5cm and
height 6 cm, then how much water flows out of the cylindrical cup?

a) 38.8cm® b) 55.4 cm® ) 194 cm® d) 471.4 cm®

8. The number of balls of radius 1cm that can be made from a solid sphere of radius 4cm is

a) 64 b) 16 c) 12 d) 4

9. A sphere of 6cm radius is dropped into a cylindrical vessel partly filled with water. The radius
of the vessel is 8cm. If the sphere is submerged completely, then the surface area of the water
rises by

a) 2cm b) 3cm c) 4cm d) 4.5cm

10. A solid is hemispherical at the bottom and conical above. If the surface areas of two parts are
equal, then the ratio of the radius and height of the conical part is

a) 1:3 b) 1: V3 0)V3:1 d) 1:1

11. From aright circular cylinder of radius 10cm and height 21cm, aright circular cone of same
base radius is removed. If the volume of the remaining portion is 4400cm?, then the height of the
coneremoved is

a) 15cm b) 18cm c) 21cm d) 24cm

12. A right cylindrical vessdl is full with water. How many cones have the same diameter and
height as those of the right cylinder will be needed to store that water?

a) 2cm b) 3cm c) 4cm d) 5cm
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13. If the height and the diameter of aright circular cylinder are 32cm and 6¢cm respectively, then
the radius of the sphere whose volume is equal to the volume of the cylinder is
a) 3cm b) 4cm c) 6cm d) None of these

14. A spherical iron ball is dropped into a cylindrical vessel of base diameter 14cm containing
water. The water level isincreased by 9§cm. What isthe radius of the ball?

a) 3.5cm b) 7cm c) 9cm d) 12cm

15. A solid cube of side 5.5cm is dropped into a cylindrical vessel partly filled with water. The
diameter of the vessel is 11cm. If the cube is wholly submerged, the level of water will rise by

a) 3.75cm b) 0.75cm ¢) 1.75cm d) 2.85cm

16. A sphere of copper is dropped into a cylinder of radius r and height h(>4r) which is half filled
with water. If the diameter of the sphere is g the water will raise through which one of the
following?

3~ b) = 0% d) <

17. The volume of a cuboid is twice the volume of a cube. If the dimensions of the cuboid are
9cm, 8cm and 6¢cm, the total surface area of the cube is

a) 72cm? b) 216cm? c) 432cm? d) 108cm?

18. A sphere of radius 5cm exactly fits into a cubical box. The ratio of the surface area of the box
and the surface area of the sphereis

a) 19:9 b) 21:11 ) 23:13 d) 25:13

19. A cuboid of size 8cm x 4cm x 2cm is cut into cubes of equal size 1cm side. What is the ratio

of the surface area of the original cuboid to the surface areas of the all the unit cubes so formed?

a) 134 b) 8: 3 C) 7:24 d) 7:12

280



20. A right circular cylinder having a diameter 12cm and height 15cm is full of icecream. The
icecream is to be filled in cones of height 12cm and diameter 6cm having a hemispherical shape
on the top. The number of cones which can be filled with icecream is

a) 15 b) 12 c) 10 d) None of these

21. A rectangular sheet of paper 40cm x 22cm isrolled to form a hollow cylinder of height 40cm.
The radius of the cylinder is

a) 3.5cm b) 5.3cm C) 2.5cm d) 5

22. If the radius of the base of aright circular cylinder is halved keeping the height same then the
ratio of the volume of the cylinder thus obtained to the volume of the original cylinder is

a 12 b) 2:1 c) 14 d) 4:1

23. The volume and the surface area of a sphere are numerically equal, then the radius of sphere
IS

a) 1 unit b) 2 units C) 3 units d) None of these

24. A rectangular sheet of paper 40 cm x 22 cm is rolled to form a hollow cylinder of height
40 cm. The radius of the cylinder (in cm) is:

a) 3.5cm b) 5.3cm c) 2:-5cm d) 5cm

25. A cone of height 7 cm and base radius 3 cm is curved from a rectangular block of wood
10 cm x 5 cm x 2 cm. The percentage of wood wasted is:

a) 34% b) 46% c) 54% d) 66%

26. A cap is cylindrical in shape, surmounted by a conical top. If the volume of the cylindrical
part is equal to that of the conical part, then the ratio of the height of the cylindrical part to the
height of the conical partis

@ 1:2 (b) 1:3 (c) 21 (d)3:1
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27. A solid sphere is cut into two hemispheres. The ratio of the surface areas of sphere to that of
two hemispheres taken together is

@ 11 (b) 1.4 (c) 2.3 (d) 3:2

28. The volume of the largest right circular cone that can be carved out from a solid cube of edge

2cmis

5
(a) %ﬂ cucm (b) ?n cucm (©) 8?71 cucm (d) %ﬂ cucm

29. The diameter of awheel is 63 cm. The distance travelled by the wheel in 100 revolutionsis:
(@99 m (b) 198 m (c) 63 m (d) 136 m

30. On the top face of the wooden cube of side 7cm, hemispherical depressions of radius 0.35cm
are to be formed by taking out the wood. The maximum number of depressions that can be
formedis

(a) 400 (b) 100 (c) 20 (d) 10

31. A cone of height 12cm and slant height 13cm is surmounted on a hemisphere having radius
equal to that of cone. The entire height of the solid is

(@ 17cm (b) 18cm (c) 22cm (d) 23cm

ASSERTION AND REASON TYPE QUESTIONS

Direction: In the following guestions, a statement of Assertion (A) is followed by a statement of
Reason (R).

Mark the correct choice as:

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of

Assertion (A).
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(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.

1. Assertion: Total surface area of the cylinder having radius of the base 14 cm and height 30 cm
is 3872 cm’.

Reason: If r be the radius and h be the height of the cylinder, then total surface area = 2ztrh + 2mr.

2. Assertion: If the height of a cone is 24 cm and diameter of the base is 14 cm, then the dant

height of the coneis 15 cm.

Reason: If r be the radius and h the dlant height of the cone, then slant height = vVh? + r2.

3. Assertion: If the radius of a cone is halved and volume is not changed, then height remains
same.

Reason: If the radius of aconeis halved and volume is not changed then height must become four
times of the original height.

4. Assertion: If a ball is in the shape of a sphere has a surface area of 221.76 cm?, then its

diameter is 8.4 cm.

Reason: If the radius of the sphere ber, then surface area, S = dnr®,i.er= ; \/%

5. Assertion: No. of spherical balls that can be made out of a solid cube of lead whose edge

is44 cm, each ball being 4 cm. in diameter, is 2541.

Volume of one ball

Reason: Number of balls =

volume of lead

6. Assertion: Two cubes each of edge length 10cm are joined together. The total surface area of

newly formed cuboid is 1200cm?.
Reason: Area of each surface of cube of side 10cmis 100cm?.

7. Assertion: If we join two hemispheres of same radius along their bases, then we get a sphere.

Reason: Total Surface Areaof a sphere of radiusr is 3mr?.
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CASE STUDY BASED QUESTIONS

1. The students of Class 10 were taken on afactory visit to see how the vehicles tyres were being
manufactured. The factory visit was a new experience for all of them as they could see the
manufacturing process from very close. The students saw lot of tanks which were made of
stainless steel (including lid and base) to store water. The biggest tank was marked with height

13 m and diameter 3 m. Every manufacturing unit needs storage tank for water.

Based on the above information, answer the following questions:

i) What is the formulafor calculating total surface area of the tank?

i) Calculate the total surface area of the tank whose dimensions are marked.
1) How much water can be stored in the tank?

iv) Calculate the area of stainless-steel sheets required to make the tank without lid?

2. Mathematics teacher Swathi of a school took her 10" standard students to show Red fort. It
was a part of their educational trip. The teacher had interest in history as well. She narrated the
facts of Red Fort to students. Then the teacher said in this monument one can find combination of
solid figures. There are 2 pillars which are cylindrical in shape. Also 2 domes at the corners
which are hemispherical 7 smaller domes at the centre. Flag hoisting ceremony on Independence
Day takes place near these domes.
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i) How much cloth material is required to cover 2 big dome?

1) Evaluate the curved surface area of two pillars if height of the pillar is 7m and radius of the
baseis 1.4m.

lii) Calculate the volume of the hemisphereif itsradiusis 3.5m.

iv) Find the ratio of sum of volumes of two hemispheres of radius 1cm each to the volume if

sphere of radius 2cm.

3. In the month of December 2020, it rained heavily throughout the day over the city of
Hyderabad. Anil observed the raindrops as they reached him. Each raindrop was in the shape of a
hemisphere surmounted by a cone of the same radius of 1 mm. Volume of one of such dropsis
314 mm®,

Anil collected the rainwater in apot having a capacity of 1099cm?3. [Usev2 = 1.4]

Based on the above information, answer the following:

1) Find the total height of the drop.

i) Evaluate the total surface area of the drop.

1ii) Asthe drop fell into the pot, it changed into sphere, what will be the radius of the sphere?

iv) How many drops will fill the pot completely?

4. Swathi is studying in X standard. While helping her mother in kitchen, she saw rolling pin

made of steel and empty from inner side, with two small hemispherical ends as shown in the

figure.
£ A\
&= 5am “l\u. ________ 4 _J,"'f".‘unl >
+ 14 cm—>

Based on the above information, answer the following:
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i) Find the curved surface area of two identical cylindrical parts, if the diameter is 2.5cm and
length of each part is 5cm.

ii) Find the volume of big cylindrical part.

lii) Calculate the volume of two hemispherical ends having diameter 2.5cm.

iv) Evaluate the curved surface area of two hemispherical ends.

5. Arun a X standard student makes a project on corona virus in science for an exhibition in his
school. In this project, he picks a sphere which has volume 38808cm?® and 11 cylindrical shapes,
each of volume 1540cm® with length 10 cm.

Based on the above information, answer the following:

1) Find the diameter of the base of the cylinder.

I1) Find the diameter of the sphere.

lii) Calculate the curved surface area of the one cylindrical shape.

Iv) Evaluate the total area covered by cylindrical shapes on the surface of sphere.

6. A company manufactures boxes for gift packing. A group of employees of this company

prepares cuboidal shaped boxes. For this they follow the given process. ‘
1. Take arectangular cardboard. (A) ]

2. Cut asguare of same size at each corner.

3. Fold the remaining part and fix with the help of gum and paper. o - —

4. The box id ready.
Length and breadth of cardboard box are 61cm and 46cm the squares are cut at each corner of
rectangle are of side 8cm. Boxes are covered with rectangular cuboidal lid of same size.

Based on the above information, answer the following questions:
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1) Swathi purchased 6 glasses of cylindrical shape to gift her friend Uma. The height of the glass
Is 12cm and diameter 7cm. If the glasses are packed in the gift box then find the remaining
volume in the box.

1) Harini wanted to gift wrap the box, find the area of gift-wrapping paper to wrap the box.

iii) Vanya packed some balls of radius 3.5cm in the box. Find the maximum number of balls
which can be packed in the box C.

iv) If Vihaan puts 5 such boxes keeping one above the other, find the total surface area of the

shape so formed.

7. In one corner of the drawing room, a flower basket is kept inside the glass, lies on the table.
The basket is designed in such away that everyone pleases to seeit.
The shape of flower basket is hemisphere with radius 60cm and upper shape is conical with

height 120cm from the bottom surface.

) 20 e

I) Find the capacity of the class.

i) Evaluate the volume of the cone.

iii) Calculate the curve surface area of hemisphere.

iv) If the cost of painting the glass outside is ¥1.20 per m?, find the total cost of painting the CSA

of the glass.

8. The word circus has the same root as circle. In a closed circular area, various entertainment

acts including human skill and animal training are presented before the crowd.
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A circustent is cylindrical upto height o 8m and conical above it. The diameter of the base is 28m
and total height of tent is 18.5m.

Based on the above, answer the following questions:

(i) Find the slant height of the conical part.

(ii) Determine the floor area of the tent.

(iii) Find the area of the cloth used for making tent.

(iv) Find the total volume of air inside an empty tent.

9. Tamper proof tetra packed milk guarantee both freshness and security. This milk ensures
uncompromised quality, preserving the nutritional values within and making it a reliable choice
for health conscious individuals.

500ml milk is packed in a cuboidal container of dimensions 15cm x 8cm x 5cm. These milk

packets are then packed in cuboidal cartons of dimensions 30cm x 32cm x 15cm.

i

 —

" <23 7‘,4‘_
= Y
e »An,/
J :;
 —
B cm

Based on the above information, answer the following questions:
(i) Find the volume of the cuboidal carton.

(i) Find the total surface area of a milk packet.

(iii) How many milk packets can be filled in a carton?

(iv) How much milk can the cup (shown in the figure) hold?
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10. A skilled carpenter decided to craft a special rolling pin for the local baker. He carefully
joined three cylindrical pieces of wood - two small ones on the ends and one larger in the centre
to create a perfect tool. The baker loved the rolling pin, as it rolled out the smoothest dough for

breads and pastries.

21 cmi(D‘_ 0 -,—Tum 0 IE-l em

5 cm l _ 5 cm —>

«— 12em ——
The length of the bigger cylindrical part is 12 cm and diameter is 7 cm and the length of each
smaller cylindrical part is5 cm and diameter is 2-:1 cm.
Based on the above information, answer the following questions :
(i) Find the volume of the bigger cylindrical part.
(if) Find the curved surface area of the bigger cylindrical part.
(iii) Find the ratio of the volume of the bigger cylindrical part to the total volume of the two
smaller (identical) cylindrical parts.

(OR)

Find the sum of the curved surface areas of the two identical smaller cylindrical parts.

VERY SHORT ANSWERS

1. The volume of aright circular cylinder with its height equal to theradiusis 25 % cm3. Find the

22

height of the cylinder. ( Use m = 2).

2. A solid isin the shape of a cone mounted on a hemisphere of same base radius. If the curved
surface areas of the hemispherical part and the conical part are equal, then find the ratio of the
radius and the height of the conical part.

3. From asolid right circular cylinder of height 14 cm and base radius 6 cm, aright circular cone
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of same height and same base removed. Find the volume of the remaining solid.

4. A right circular cylinder and a cone have equal bases and equal heights. If their curved surface
areas arein the ratio 8:5, show that the ratio between radius of their bases to their height is 3:4.

5. A cylindrical glass tube with radius 10 cm has water upto a height of 9 cm. A metal cube of
8 cm edge isimmersed completely. By how much the water level will rise in the glass tube?

6. Two cones have their heights in ratio 1:3 and radii in the ratio 3:1. What is the ratio of their
volumes?

7. A cubical ice-cream brick of edge 22 cm is to be distributed among some children by filling
ice-cream cones of radius 2 cm and height 7 cm up to its brim. How many children will get the
ice cream cones?

8. A medicine capsuleisin the shape of a cylinder with two hemispheres stuck to each of its ends.
The length of the entire capsule is 14mm and the diameter of the capsuleis 5 mm. Find its surface
area.

9. The length, breadth and height of a rectangular solid are in the ratio 5:4:2. If the total surface
area is 1216 cm?, find the length, breadth and height of the solid. Also, find the volume of the
solid.

10. The cost of painting the total outside surface of aclosed cylindrical oil tank at 50 paise per sg.
decimetre is 3198. The height of the tank is 6 times the radius the base of the tank. Find its
volume correct to 2 decimal places.

11. The diameter of a garden roller is 1.4 m and it is 2 m long. How much area will it cover in 5

revolutions? ( Take m = 2)
7
12. A cylindrical jar of radius 6 cm contains oil. Iron spheres, each of radius 1.5 cm are inserted

in the oil. How many spheres are necessary to raise the level of oil by 2 cm?
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13. A cylinder, whose height is two-thirds of its diameter, has the same volume as a sphere of
radius 4 cm. Calculate the radius of the base of the cylinder.

14. Three equal cubes are placed side by side in arow. Find the ratio of the surface area of the
new cuboid so formed to the sum of the surface areas of the three cubes.

15. In the given figure, from a cuboidal solid metallic block of dimensions 15 cm x 10 cm x 5cm

a cylindrical hole of diameter 7cm is drilled out. Find the surface area of the remaining

2

block. ( Take 7 = —2).

7

16. An iron pole consisting of a cylindrical portion 110cm height and of base diameter 12cm is

surmounted by a cone 9cm high. Find the mass of the pole given that 1cm® of iron has 8g

mass(approx.).

17. A cylindrical pencil is sharpened to produce cone at one end with no overall loss of length. If

the diameter of the pencil is 1cm and the length of the conical portion is 2cm. Calculate the
volume of the shavings. Give your answer correct to two places of decimals. ( User = %)

18. Determine the ratio of the volume of a cube to that of a sphere which will exactly fit inside
the cube.

19. A solid is made by joining a hemisphere and a cone on the same base but on opposite side. If
volume of the solid is %r cubic cm and height of the cone is 4cm, then find the base radius.

20. Two cylindrical cans have bases of the same size. The diameter of each is 14cm. One of the

cansis 1cm high and the other is 20cm high. Find the ratio of their volumes.
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SHORT ANSWERS

1. A solid isin the form of a cylinder with hemispherical end. The total height of the solid is 20
cm and the diameter of the cylinder is 7 cm. Find the total volume of the solid. ( Userm = g)

2. A cylindrical tank of radius 40 cmisfilled upto height 3.15 m by an other cylindrical pipe with
the rate of 2.52 km/h in% hour. Calculate the diameter of cylindrical pipe?

3. A heap of rice is in the form of a cone of base diameter 24 m and height 3.5 m. Find the
volume of the rice. How much canvas cloth is required to just cover the heap?

4. A toy isin the form of a cone of radius 3.5 cm mounted on a hemisphere of same radius on its
circular face. The total height of the toy is 15.5 cm. Find the total surface area of the toy.

5. A vessd is in the form of hemispherical bowl surmounted by a hollow cylinder of same

diameter. The diameter of the hemispherical bowl is 14cm and the total height of the vessdl is

22

13cm. Find the total surface area of the vessel. [Use T = 7]

6. A wooden toy was made by scooping out a hemisphere of same radius from each end of a solid

cylinder. If the height of the cylinder is 10cm, and its base is of radius 3.5cm, find the volume of
wood in the toy. [Use T = %]

7. Due to sudden floods, some welfare associations jointly requested the government to get 100
tents fixed immediately and offered to contribute 50% of the cost. If the lower part of each tent is
of the form of a cylinder of diameter 4.2 m and height 4 m with the conical upper part of same
diameter but height 2.8 m, and the canvas to be used costs 3100 per sg. m, find the amount, the
association will have to pay.

8. A cubical block of side 10 cm is surmounted by a hemisphere. What is the largest diameter that
the hemisphere can have? Find the cost of painting the total surface area of the solid so formed, at

therate of T 5 per sg. cm. [Usen = 3.14]
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9. In figure, a tent isin the shape of a cylinder surmounted by a conical top of same diameter. If
the height and diameter of cylindrical part are 2.1 m and 3 m respectively and the slant height of

conical part is 2.8 m, find the cost of canvas needed to make the tent if the canvas is available at

the rate of % 500/sg. metre. [Use T = %]

10. A sphere of diameter 12 cm, isdropped in aright circular cylindrical vessel, partly filled with

water. If the sphere is completely submerged in water, the water level in the cylindrical vessel
rises by 3 g cm. Find the diameter of the cylindrical vessel.

11. A building is in the form of a cylinder surmounted by a hemispherical dome. The base
diameter of the dome is equal to 2 of the total height of the building. Find the height of the
building, if it contains 67 -—m? of air.

12. A circus tent isin the form of aright circular cylinder and a right circular cone above it. The

diameter and the height of the cylindrical part of the tent are 126 m and 5 m respectively. The

total height of the tent is 21 m. Find the total surface area of the tent. Also, find the cost of the
tent, if the canvas used costs 312 per square meter. [ Usenw = %]

13. Aniron pillar has some part in the form of aright circular cylinder and remaining in the form
of a right circular cone. The radius of the base of each of cone and cylinder is 8 cm. The
cylindrical part is 240 cm high and the conical part is 36 cm high. Find the weight of the pillar, if

one cu. cm of iron weights 7.8 grams.
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14. Swathi has a vessel in the form of an inverted cone, open at the top of height 11cm and radius

of top as 2.5cm and is full of water. Metallic spherical balls, each of diameter 0.5cm are put in the
vessel due to which ?h of the water in the vessel flows out. Find how many balls were put in the

vessal.

15. A metallic cylinder has radius 3cm and height 5cm. To reduce its weight, a conica hole is
drilled in the cylinder. The conical hole has a radius of zcm and its depth is g cm. Calculate the

ratio of the of the volume of metal left in the cylinder to the volume of the metal taken out in

conical shape.
16. 50 circular plates each of radius 7cm and thickness %cm are placed on above another to form a

solid right circular cylinder. Find the total surface area and the volume of the cylinder so formed.
17. A solid cylinder of base radius 7cm and height 24cm is surmounted by a cone of same base
radius and same vertical height. A hemisphere surmounts the cylinder at the other end. Find the
surface area of the solid.

18. A water tank open at the top is hemispherical at the bottom and cylinder aboveit. If the radius
of the hemisphere is 12cm and the total capacity of the tank is 3312am?®, find the ratio of the
surface areas of the spherical and cylindrical portions.

19. The height of a solid cylinder is 15¢cm and the diameter of its base is 7cm. Two equal conical
holes each of radius 3cm and height 4cm are cut off. Find the volume of the remaining solid.

20. A cylindrical can of internal diameter 21cm contains water. A solid sphere whose diameter is
10.5cm is lowered into the cylindrical can. The sphere is completely immersed in water.

Calculate the risein the water level, assuming that no water over flows.
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21. The difference between the outer and inner radii of a hollow right circular cylinder of length
14cm is 1cm. If the volume of the metal used in making the cylinder is 176cm®. Find the outer

and inner radii of the cylinder.

22. The inner and outer radii of a hollow cylinder surmounted on a hollow hemisphere of same
radii are 3cm and 4cm respectively. If height of the cylinder is 14cm, then find its total surface

area (inner and outer).

23. A room isin the form of a cylinder surmounted by a hemispherical dome. The base radius of

the hemisphere is half of the height of the cylindrical part. If the room contains %m3 of air,

find the height of the cylindrical part. ( Usem = g)

LONG ANSWERS

1. A toy in the shape of right circular cylinder with a hemisphere on one end and a cone on the
other end. The height and radius of the cylinder are 13cm and 5cm respectively. The radii of the
hemispherical and conical parts are the same as that of the cylindrical part. Calculate the surface
area of the toy of height of the conical part is 12cm.

2. A petrol tank is acylinder of diameter 21cm and length 18cm fitted with conical ends each of
axis length 9cm. Determine the capacity of the tank.

3. A tent in the shape of aright circular cylinder surmounted by aright circular cone. The height
of the cylindrical and the conical parts are 40m and 21m respectively. If the base diameter of the
tent is 56m, find the area of the required canvas to make thistent, if 20% of the areais consumed
in folding and sewing.

4. Thefigure represents a solid consisting of aright circular cylinder with a hemisphere at one
end and a cone at the other end. Their common radiusis 7cm. The height of the cylinder and cone

are of each 4cm. Find the volume of the solid.
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4 cm

4 cm

L=

N

5. A vessal of hollow cylinder fitted with a hemispherical bottom of the same base. The depth of
the cylinder is 4§m and the diameter of hemisphere is 3.5m. Calculate the volume and the

internal surface area of the vessdl.

6. A solid wooden toy is in the form of a hemi-sphere surmounted by a cone of same radius. The
radius of hemi-sphere is 3.5cm and the total wood used in the making of toy is 166§cm3. Find
the height of the toy. Also, find the cost of painting the hemi-spherical part of the toy at the rate

of 210 per cm?. [Use = 2]

7

7. A conical vessel of radius 6cm and height 8cm is completely filled with water. A sphere is
lowered into the water and its size is such that when it touches the sides, it isjust immersed. What
fraction of water overflows?

8. A gphere is placed inside an inverted hollow conical vessel of base radius 5cm and vertical
height 12cm. If the highest point of the sphere is at the plane of the base of the cone, find the
radius of the sphere. Also, find the ratio of the volumes of the sphere and conical vessal.

9. A cylindrical vessel with diameter 16cm and height 10.5cm is full of water. A solid cone of
base radius 7cm and height 9cm is completely immersed in it. Find the volume of (i) water
displaced from the cylindrical vessel (ii) water left in the vessel.

10. A cracker rocket is in the shape of right circular cone standing on aright circular cylinder. If
height of the conical portion is half the height of the cylinder portion, radius of the cylinder is
3.5cm, whereas the radius of the conical portion is two times of the cylinder. Total height of the

solid is 21cm, find the volume of the rocket.
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11. The largest possible hemisphere is drilled out from a wooden cubical block of side 21 cm
such that the base of the hemisphere is on one of the faces of the cube. Find:
(i) the volume of wood left in the block,

(ii) the total surface area of the remaining solid.

12. A solid toy isin the form of a hemisphere surmounted by a right circular cone. Ratio of the
radius of the coneto its slant height is 3:5. If the volume of the toy is 240r cm®, then find the total

height of the toy.

13. A vessel isin the form of an inverted cone. Its height is 8 cm and the radius of its top, which
iIsopen, is5 cm. It isfilled with water up to the brim. When lead shots, each of which is a sphere
of radius 0-5 cm, are dropped into the vessel, one-fourth of the water flows out. Find the number

of lead shots dropped in the vessal.

14. A wooden cubical die is formed by forming hemispherical depression on each face of the
cube such that face 1 has one depression, face 2 has two depressions and so on. The sum of
number of hemispherical depressions on opposite faces is always 7. If the edge of the cubical die
measures 5cm and each hemispherical depression is of diameter 1.4cm, find the total surface area

of the die so formed.

15. From one of the faces of a solid wooden cube of side 14cm, maximum number of
hemispheres of diameter 1.4cm are scooped out. Find the total number of hemispheres that can be

scooped out. Also, find the total surface area of the remaining solid.

16. From a solid cylinder of height 24cm and radius 5cm, two cones of height 12cm and radius

5cm are hollowed out. Find the volume and surface area of the remaining solid.
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UNIT TEST
Duration: 1 hour Marks: 30

SECTIONA

Each carry 1 mark

1. Two cones have their heightsin theratio 1:3 and radii in theratio 3:1, then the ratio of their
volumesis

a 13 b) 3:1 c)2:3 d) 3:2

2. A heap of riceisin the form of a cone of base diameter 24 m and height 3.5 m. How much
canvas as cloth isrequired to just cover the heap?

a) 105.5 m? b) 471.42 m? c) 173.5m? d) None of these

3. If two cubes of edge 3cm each are joined end to end, then the surface area of the resulting
cuboid is
a) 90cm? b) 95cm? C) 92cm? d) 94cm?

4. Assertion: Total surface area of the cylinder having radius of the base 14 cm and height 30 cm
is 3872 cm?.

Reason: If r be the radius and h be the height of the cylinder, then total surface area = (2arh +
2nr).

(@) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.
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SECTION B

Each carry 2 marks

5. The area of the base of aright circular cylinder is 15400 cm? and its volume is 92400 cm®. Find
the area of its curved surface.

6. Lead spheres of diameter 6 cm are dropped into a cylindrical beaker containing some water and
are fully submerged. If the diameter of the beaker is 18 cm and the water rises by 40 cm, find the
number of lead spheres dropped in the water.

7. Three cubes each of 5cm edge are joined end to end. Find the surface area of the resulting

cuboid.

SECTIONC

Each carry 3 marks

8. Aniron pillar consists of acylindrical portion 2.8 m high and 20 cm in diameter and a cone 42
cm high is surmounting it. Find the weight of the pillar, if 1 cm3 of iron weighs 7.5 g.

9. From a solid cylinder whose height is 8 cm and radius 6 cm a conical cavity of height 8 cm and
of base radius 6 cm is hollowed out. Find the volume of the remaining solid correct to the two
places of decimal. Also, find the total surface area of the remaining solid. (= = 3.1416).
SECTIOND

Each carry 5 marks

10. A solid consisting of a right cone standing on a hemisphere is placed upright in a right
circular cylinder full of water and touches the bottom. Find the volume of water left in the
cylinder, if the radius of the cylinder is 60 cm and its height is 180 cm, the radius of the
hemisphere is 60 cm and height of the cone is 120 cm, assuming that the hemisphere and the cone

have common base.
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11. A toy isin the form of aright circular cylinder closed at one end and with hemisphere on the
other end. The height and the radius of the base of the cylinder are 15cm and 6¢cm respectively.
The radius of the hemisphere and the base of the cylinder are the same. Calculate the total surface
area and the volume of the toy. If the toy is painted at the rate of X2.50 per 10cm?, fid the cost of

painting thetoy. (r = 3.14)

SECTION E

12. Adventure camps are the perfect place for the children to practice decision making for
themselves without parents and teachers guiding their every move. Some students of a school
reached for adventure at Sakleshpur. At the camp, the waliters served some students with a
welcome drink in a cylindrical glass and some students in a cylindrical glass and some in
hemispherical cup whose dimensions are shown below. After that they went form a jungle trek
was enjoyable but tiring. As dusk fell, it was time to take shelter. Each group of four students was
given a canvas of area 551m? Each group had to make a conical tent to accommodate all the four
students. Assuming that all the stitching and wasting incurred while cutting, would amount to

1m?, the students put the tents. The radius of the tent is 7m.

e ———

d=7cm
h=10S5cn -
— ) ‘
Nos — Area = 551 md
m—

— d=7cm ‘

Based on the above information, answer the following questions:
1) Calculate the volume of the cylindrical cup.

1) Evaluate the volume of the hemispherical cup.
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iii) Find the height of the conical tent prepared to accommodate four students.

iv) How much space on the ground is occupied by each student in the conical tent?
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ANSWERS

MCQ A — R Questions Case Study Very Short Answers Short Answers Long Answers
1.a) 7.cm 1. (@  Both|1.i)2arh+2nr? |1.2cm. 1. 680.17 cm® 1. 770cm?
Assertion (A) and |
2.b) 31 ii) 136.6m? 2.1:4/3 2.4cm 2.8316cm3
Reason (R) are true
3.b) 10cm .| ii) 91.9m3 3.1056cm3 3.528m* and 3.12650m?
and Reason (R) is
471.4m?
4.3) 9:25 the correct | jv) 129.6m? 4. Proof 4.1540cm3
explanation of 4. 214.5cm?
5. ¢)220cm? 2.i) 78.57m? 5.1.629 cm. 5. 56.15m?, 70 -~ m?
Assertion (A). , 12
5.1144cm
6.d) 19.4 cm?® i 2 :
) | i) 123.2m 6.3:1 6. zb70
2. (d) Assertion (A)
7.2) 388 o’ : 6. 205.251cm?
8
. 7.2.379500
8.a) 64 (R) istrue. iv) 1:8 8. 220mm?
8.7, 40:81
9. d) 4.5cm 3. (d) Assertion (A) | 3. i) 2mm 9. 2560cm?3 8.33392.85
is false but Reason 9 31 9. 462cm3, 1650CIT13
10. b) 1: v/3 i) 10.68mm? 10. 509.14cu.dm

(R) istrue.

10. 898.26cm?3
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11. ¢) 21cm
12. b) 3cm
13. ¢) 6cm
14. b) 7cm

15.¢) 1.75cm
16. b) —
48

17. b)) 216cm?

18.b) 21:11
19.¢) 7:24
20.¢) 10

21. a) 3.5cm

4. @ Both
Assertion (A) and
Reason (R) are true
and Reason (R) is
the correct
explanation of

Assertion (A).

5. (c) Assertion (A)
iS true but Reason

(R) isfalse.

6. (d) Assertion (A)
is not true but

Reason (R) istrue.

7. () Assertion (@)

is true, but Reason

i) (%)1/3

iv) 350000
4.1) 78.57cm?
ii) 190.93cm3
i) 8.18cm?3
iv) 19.64cm?
5.1) 14cm

i) 42cm

i) 440cm?
iv) 1694cm?

6.i) 8028cm?3

11. 44m?

12. 16

13. 4cm

14.7:9

15. 583cm?

16. 102.28kg

17. 1.05¢cm?3

18.6:

19. 2cm

20.1:2

10. 18cm

11. 6m

12. 14850m?,31,78,200

13. 395.3664kg

14. 440

15. 133:2

16. 1408cm?, 3850cm3

17. 609 7 cm?

18. 45

19.502.1cm?3

20. 1.75cm

21. 2.5cm and 1.5¢cm

11. 6835.5cm®

& 2992.5 cm?

12. 14cm

13. 100

14. 182.34cm?

15. 100 & 1330cm?

—— or 1257.14cm? approx

—— or 1162.85cm? approx
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22.¢) 1.4

23. @) 1 unit

24. a) 3.5cm

25. a) 34%

26. (b) 1:3
27.(c) 2:3

28. (d) 2?ﬂcu cm
29. (b) 198 m
30. (b) 100

31. (a) 17cm

(R) isfase.

ii) 3900cm?
iii) 28
iv) 8700cm?

.\ 14.256 3

7.1) .

ii) 0.45m3

i) 1.102m?

iv) X 57.02

8.i) 17.5m

i) 616m?

i) 1474m?

iV)7084m?

5566
22. == cm?

or 795.14cm? approx.

23.r=2mand h=4m
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9.i) 14400cm3
ii) 470cm?

i) 24

iv)

550cm3 or 550ml
10. (i) 462cm3

(i) 264cm?

(i)  3080:231

(OR) 66cm?

UNIT TEST
1.b) 3:1
2. b) 471.42 m?

3.a) 90cm?
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4. (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of Assertion (A).
5. 2640cm?

6. 90

7. 350cm?

8. 693 kg

9. 603.19cm?, 603.19cm?

10. 1.1314m3

11. 904.32cm?, 2147.76cm3,3226.08

12. i) 404.25cm3 ii) 89.83cm?3 iii) 24m iv) 38.5m?
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CHAPTER 13- STATISTICS

Key Concepts

ClassMark

Lower class limit+Upper class limit
2

ClassMark =

Classsize

Class size (h) = Upper limit — Lower limit

Mean
The arithmetic mean is a mathematical representation of the typical value of a series of numbers,
computed as the sum of all the numbers in the series divided by the count of al numbers in the

series. The arithmetic mean is sometimes referred to as the average or simply as the mean.

(i) Direct Method

X = ZZ% where f is frequency

(if) Assumed Mean Method

f:A+Zzifd,whereAisassumedmeanandd:x—A.

Mode
Mode is that value among the observations which occurs most often i.e, the value of the
observation having the maximum frequency. If in a data more than one value have the same

frequency, then the data is said to be multi-modal.

In a grouped frequency distribution, the class which has the maximum frequency is called modal

class.

Mode = I+(ﬁ)xh
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Where | = lower limit

h=classsize

fo = frequency of the class preceding the modal class
f, = frequency of the modal class

f, = frequency of the class succeeding the modal class.

Median

A median is the middle number in a sorted list of numbers. To determine the median value in a
sequence of numbers, the numbers must first be arranged in value order from lowest to highest. If
thereis an odd amount of numbers, the median value is the number that isin the middle, with the
same amount of numbers below and above. If there is an even amount of nhumbers in the list, the
middle pair must be determined, added together and divided by two to find the median value. The
median can be used to determine an approximate average.

n
¢/

Median=1 + (-

) X h,

| = lower limit of the median class
cf = cumulative frequency of the class preceding the median class
f = frequency of the median class

h = class size

Empirical Formula

3 Median = Mode + 2 Mean.

MULTIPLE CHOICE QUESTIONS

1. The mean weight of a class of 35 students is 45kg. If the weight of a teacher be included, the
mean weight increases by 500 grams, then the weight of the teacher is

a) 63 kg b) 61 kg c) 64 kg d) 70 kg
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2. In the following distribution

Monthly Income Range (in ) | No. of Families
Income more than 10,000 100
Income more than % 13,000 85
Income more than % 16,000 69
Income more than % 19,000 50
Income more than % 22,000 33
Income more than % 25,000 13

The number of families having income range (in %) 16,000 — 19,000 is
a) 15 b) 16 c) 17 d) 19

3. Mean of the following frequency distribution is

Class |0-10|10-20|20-30|30-40|40-50
Frequency | 8 12 10 11 9

a) 25.3 b) 25.2 c) 24 d) 25.5

4. The numbers 3, 5, 7 and 9 have their respective frequenciesx — 2, x + 2, x — 3and x + 3. If the
arithmetic mean is 6.5, then the value of x is

a3 b) 4 05 d) 6

5. If the mean of the numbers 27 + x, 31 + x, 89 + x, 107 + X, 156 + x is 82, then the mean of
130 +x,126 +x,68+ X, 50 + X, 1 + X is

a) 75 b) 157 c) 82 d) 80

6. In a frequency distribution, the mid value of a classis 10 and the width of the classis 6. The
lower limit of theclassis

a) 6 b) 7 c)8 d) 12

7. If the mean of the observationsx, x + 3, x + 5, x + 7 and x + 10 is 9, then the mean of the last
three observationsis

1 2 1 2
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8. For thedata(2, 9, x + 6, 2x + 3, 5, 10, 5) if mean is 7, then modeis

a3 b) 5 c)9 d) 10

9. The mean of 5 observation is 15. If the mean of first three observations is 14 and last three
observationsis 17, then the third observation is:

a) 18 b) 19 c) 17 d) 20

10. If the difference of mode and median of a datais 24, then the difference of median and mean
IS

a) 12 b) 24

c) 8 d) 36

11. The times (in seconds) taken by 150 athletes to run a 110 m hurdle race are tabulated bel ow

Class |138-14(14-142|142-144|144-146|146-148|148-15
Frequency 2 4 5 71 48 20
The number of athletes who completed the race in lessthan 14.6 sis
a 11 b) 71 c) 82 d) 130
12. For the following distribution
Marks | No. of students
Below 10 3
Below 20 12
Below 30 27
Below 40 57
Below 50 75
Below 60 80
The modal classis
a) 10-20 b) 20-30 c) 30-40 d) 50-60
13. Mode of the following grouped frequency distribution is
Class [3-6|6-9/9-12(12-15|15-18|18-21|21-24
Frequency | 2 5 10 23 21 12 3
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a) 13.6

b) 15.6

c) 14.6

d) 16.6

14. If the number of runs scored by 11 players of a cricket team of Indiaare 5, 19, 42, 11, 50, 30,

21, 0, 52, 36, 27, then median is

a) 30

b) 32 c) 36 d) 27
15. Consider the following frequency distribution
Class 0-5/6-11|12-17|18-23|24-29
Frequency | 13 10 15 8 11
The upper limit of the median classis
b) 17.5 c) 18 d) 185

a) 17

16.If d; = x; — 13,).f;d; = 30 and }f; = 120, then mean X is equal to

a) 13

b) 12.75

c) 13.2

5

d) 14.25

17. Lifetime of electric bulbs are given in the following frequency distribution.

Lifetime | 05 300 | 300- 350 | 350 - 400 | 400 - 450 | 450 - 500
(in hours)
No. of bulbs 5 14 21 12 10
The class mark of the modal classis
a) 350 b) 375 c) 400 d) 150
18. The modal class of data given below is 10-15, then
ClassInterval |0-5|5-10|10-15|15-20({20-25
Frequency 8 6 f 4

af<9 b)f>9 c)f>9only df<3

19. If the median of the data: 6, 7, x — 2, X, 17, 20 written in ascending order, is 16. Then x is

equal to

a) 15

b) 16

c) 17

d) 18
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20. If mode of a series exceeds its mean by 12, then mode exceeds the median by

a) 4 b) 8 )6 d) 10

21. For some data xi,x,, .. .....x, with respective frequencies f, f5, ..... f,,, the vaue of
Y1 fi(x; — X) is equal to
(@) nx (b) 1 (©) =f; (d)0

22. Mode and Mean of a data are 15x and 18x, respectively. Then the median of the datais

(@ x (b) 11x (c) 17x (d) 34x

23. What is the mode of a data if median and mean of the same data are 9-6 and 10-5,
respectively?

(@) 78 (b) 12-3 () 84 (d) 7

24. If the mean of 2,9, x + 6,2x + 3,5,10,5 1s 7, then the value of x is

@ 9 (b) 6 ©5 (d) 3

25. The mean of seven observationsis 17. If the mean of the first four observationsis 15 and that
of the last four observationsis 18, then the fourth observation is:

(a) 14 (b) 13 (©) 12 (d) 10

26. If x(median) + y (mean) = z(maode); is the empirical relationship between mean, median and
mode, then valueof X +y + zis

(@) 6 (b)3 (©) 2 (d1

ASSERTION AND REASON TYPE QUESTIONS
Direction: In the following questions, a statement of Assertion (A) is followed by a statement of
Reason (R).

Mark the correct choice as:
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(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.

1. Assertion: The arithmetic mean of the following given distribution is 13.81.

X|4(7110]13|16|19
7(10115|20| 25|30

2fixj

Reason: X =
>fi

2. Assertion: If the number of runs scored by 11 players of a cricket team of India are 5, 19, 42,
11, 50, 30, 21, 0, 52, 36, 27 then median is 30.

. n+1 th . .
Reason : Median = (T) value, if n 1s odd.

3. Assertion: If the value of mode and mean is 60 and 66 respectively, then the value of median
IS 64.
Reason: Median = %(mode + 2 mean)

4. Assertion: If the arithmetic mean of 5, 7, x, 10, 15is X, then x = 9.25.

Reason: If X4, Xo, X3, ..., X, @€ n values of avariable X, then the arithmetic mean of these valuesis

X1+Xo+X3++Xp

given by

2n

5. Assertion: Consider the following frequency distribution:

Class |10-15|15-20|20-25|25-30|30-35
Frequency 5 9 12 6 8

313



The modal classis 10 — 15.
Reason: The class having maximum frequency is called the modal class.

6. Assertion: Consider the following frequency distribution:

Class [3-6|6-9|9-12|12-15|15-18|18-21
Frequency | 2 5 21 23 10 12

The mode of the above datais 12.4
Reason: The value of the variable which occurs most often is the mode.
7. Assertion: If for a certain frequency distribution, | = 24.5, h = 4, f, = 14, f, = 14, f, = 15, then

the value of modeis 25.

Reason: Mode of afrequency distribution is given by: Mode = [ + (%) X h.
1—J07J2

CASE STUDY BASED QUESTIONS
1. Education with vocational training is helpful in making a student self-reliant and to help and
serve the society. Keeping this in view, a teacher made the following table giving the frequency

distribution of a student undergoing vocational training from the training institute.

““":E:;“, 15-19 20-24 | 25-29 3034 35.30 | 40-44 45-49 | 50-54 | 55-.50 | 60-above
pa rT:;:'-i::nts o ik 96 37 13 B B 4 4 3

1) Median class of the above datais:

a)20-24 b)205-245 c) 19.5- 24,5 d) 24.5 - 29.5
(if) Modél class of the above datais:

a) 20-24  b)19.5-24.5 €)25-29  d)24.5-29.5

iii) The empirical relationship between mean, median, modeis:

a) Mode = 3 Median + 2 Mean b) Mode = 3 Median — 2 Mean
c) Mode = 3 Mean + 2 Median d) 3Mode = Median— 2 Mean

iv) If mode = 80 and mean = 110, then the median is:
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a) 200 b) 500 c) 190 d) 100

V) The mode isthe:

a) middlemost frequent value b) least frequent value

¢) maximum frequent value d) none of these

2. The age-wise participation of students of a school in the International Y oga day Celebration
that was held in the school ground is shown in the following distribution. By analysing the data
given below answer the gquestions that follow:

If in all 181 students participated, then answer the following questions:

Age{in vears) 5-717-919-11|11=-13|13-15|15-17 | 17-19
Number of siudents X |5 18 30 50 48 X

1) The median class of the datais:

a9-11 b) 11-13 c)13-15 d) 15-17

I1) The value of missing frequency(X) is:

a) 12 b) 10 c) 13 d) 14

iii) The modal classis:

a) 13- 15 b) 11 - 13 c) 15- 17 d) 17 - 19

Iv) The class mark of the modal classis:

a) 17 b) 16 c) 15 d) 14

v) The sum of lower limits of the median class and upper limit of modal classis:

a) 26 b) 28 c) 30 d) 32

3. Transport department of a city wants to buy some Electric buses for the city. For which they
want to analyse the distance travelled by existing public transport busesin a day.

The following data shows the distance travelled by 60 existing public transport busesin a day.
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Daily distance travelled (in km) | 200 — 209 | 210 - 219 | 220 - 229 | 230 - 239 | 240 - 249
Number of buses 4 14 26 10 6

1) Determine the median class.

ii) Find the cumulative frequency of the class preceding the median class.

iii) Evaluate the median of the distance travelled.

iv) If the mode of the distance travelled is 223.78 km, then find the mean of the distance travelled

by the bus.

4. An electric scooter manufacturing company wants to declare the mileage of their electric
scooters. For this, they recorded the mileage (km/charge) of 50 scooters of the same model.

Details of which are given in the following table.

Mileage(km/charge) | 100 - 120 | 120 - 140 | 140 - 160 | 160 - 180
No. of scooters 7 12 18 13

1) Write the empirical relationship between mean, mode and median.

I1) Find the average mileage.

iii) Obtain the modal value of the given data.

iv) Determine the median of the given data.

5. Air Quality Index: AQI isan index for reporting air quality daily. The purpose of the AQI isto
help people know how the local air quality impacts their health. The Environmental Protection
Agency (EPA) calculates the AQI for five major air pollutants:

1. Ground-level ozone

2. Particle pollution/particul ate matter (PM2.5/pm 10)

3. Carbon Monoxide

4. Sulphur dioxide

5. Nitrogen dioxide
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The higher the AQI value, the greater the level of air pollution and the greater the health

concerns.

AlQ 270-280 | 280-290 | 290 - 300 | 300 - 310 | 310- 320 | 320- 330 | Tota
No. of weeks 4 10 14 20 24 8 80

Based on the above information, answer the following questions.
1) Estimate the mean AQI.

ii) In which class does the median of distribution lie?

lii)In which class does the mode of distribution lie?

Iv) What is the median AQI?

6. BINGO is game of chance. The host has 75 balls numbered 1 through 75. Each player has a
BINGO card with some numbers written on it. The participant cancels the number of the card
when called out a number written on the ball selected at random. Whosever cancels al the
numbers on his’her card, say BINGO and wins the game.

The table given below, shows the data of one such game where 48 balls were used before Tara

said ‘BINGO’.
MNumbers announced Mumber of times
-15 bl
15-30 9
3045 10
45-60 12
60-75 9

Based on the above information, answer the following:

(i) Write the median class.

(if) When first ball was picked up, what was the probability of calling out an even number?
(iii) Find median of the given data.

(iv) Find the mode of the given data.
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7. Vocational training complements traditional education by providing practical skills and hands-
on experience. While education equips individuals with a broad knowledge base, vocational
training focuses on job-specific skills, enhancing employability thus making the student self-
reliant. Keeping thisin view, ateacher made the following table given the frequency distribution

of students/adults undergoing vocational training from the training institute.

Age 15-19 | 20-24|25-29 |30-34|35-39 | 40-44 | 45- 49 | 50 - 54
(in years)
No. of participants | 62 132 96 37 13 11 10 4

From the above, answer the following questions:

(i) What is the lower limit of the modal class of the above data?

(i) Find the median class of the above data.

(ii1) Find the number of participants of age less than 50 years who undergo vocational training.

(iv) Give the empirical relationship between mean, median and mode.

8. The India Meteorological Department observes seasonal and annual rainfall every year in
different sub-divisions of our country. It helps them to compare and analyse the results.

The table below shows sub-divisions wise seasonal (monsoon) rainfall (in mm) in 2023.

Rainfall (mm) | No. of Sub-Divisions
200 — 400 3
400 — 600
600 — 800
800 — 1000
1000 - 1200
1200 - 1400

W W b~ N A

Based on the information given above, answer the following questions:
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(i) Write the modal class.

(i1) Find the median of the given data.
(OR)

Find the mean rainfall in the season.
(iii) If asub-division having at least 800 mm rainfall during monsoon season is considered a good

rainfall sub-division, then how many sub-divisions had good rainfall ?

VERY SHORT ANSWERS

1. Find the mean of the following distribution:

Class |3-5(5-7|7-9/9-11|11-13
Frequency | 5 10 | 10 7 8

2. Find the mode of the following data:

ClassInterval |0-20|20-40{40-60|60-80|80-100 |100-120| 120- 140
Frequency 6 8 10 12 6 5 3

3. Find the unknown values in the following table:

Class Interval | Frequency | Cumulative Frequency
0-10 5 5
10-20 7 X1
20-30 X2 18
30- 40 5 X3
40 - 50 X4 30

4. Find the mean of the following data:

Xx|4]6|9]|10|15
f|5(10/10| 7 | 8

5. If the mean of the following distribution is 7.5. find the value of the missing frequency f.

Variable(x) | 5|6 |7 |8[9(10/11]|12
Frequency(f) | 20|17 |16 |10|f| 6 | 7 | 6
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6. If the mean of the following distribution is 6, find the value of p.

X|2|4|6] 10| p+5
f1312|3] 1 2
7. Find the arithmetic mean for the following frequency distribution.
X| 76| 79| 82| 8 | 88
f|10 | 36 | 84 | 54 | 16
8. Find the mode of the following frequency distribution.
Marks 10-20|{20-30|30-40|40-50|50-60
No. of Students | 12 35 45 25 13
9. Find the mode of the following frequency distribution.
Expenditure on 300- 310- 320- 330- 340- 350- 360- 370- Total
food 309 319 329 339 349 359 369 379
No. of workers 10 20 24 38 48 27 17 6 190
10. Find the median of the following frequency distribution.
Marks obtained | 20 | 25| 35| 40 | 50
No. of Students | 5 | 11|24 |16| 5
11. Find the median of the following date.
Marks 20| 25(35(40 |50
No.of Students| 5 (1024 |16| 5

12. The lengths of 40 leaves of a plant are measured to the nearest millimetre and the data

obtained is represented in the following table.

Length (in mm)

118 - 126

127 - 135

136 - 144

145 - 153

154 - 162

163-171

172 - 180

No. of leaves

3

5 9

12

4

2

Find the median length of leaves.

SHORT ANSWERS

1. The median of the following datais 16. Find the missing frequencies aand b, if the total of the

frequenciesis 70.
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Class Interval

0-5

5-10

10-15

15-20

20-25

25-30

30-35

35-40

Frequency

12

a

12

15

2. The mode of the following datais 67. Find the missing frequency x.

Class

40-50

50 -60

60 - 70

70-80

80 -

90

Frequency

5

X

15

12

Z

3. The mean of the following distribution is 25.2. Find the missing frequency m?

Class Interval

0-10

10- 20

20-30

30-40

40-50

Frequency

8

m

10

11

9

4. The arithmetic mean of the following distribution is 50. Find the value of p.

ClassInterval | 0-20 | 20-40 | 40-60 | 60 - 80 | 80 - 100
Frequency 17 p 32 24 19
5. Find the mean of the following frequency distribution.
ClassInterval {0-10|10-20|20-30|30-40 |40-50
Frequency 7 10 15 8 10
6. The mode of the following seriesis 154. Find the missing frequency f.
ClassInterval | 120 - 130 | 130 - 140 | 140- 150 | 150 - 160 | 160 - 170
Frequency 2 8 f 20 8

7. The following table shows the marks obtained by 100 students of class X in a school during a

particular academic session. Find the mode of this distribution.

Marks Less Less Less Less Less Less Less Less Less
than10 | than20 | than30 | than40 | than50 | than60 | than70 | than 80 | than 90
No. of 10 15 30 50 72 85 9 95 | 100
Students
8. Find the mode of the following distribution.
Height(incm) | Above 30 | Above 40 | Above 50 | Above 60 | Above 70 | Above 80
Number of plants 34 30 27 19 8 2
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9. The median of the following frequency distribution is 35. Find the value of x.

Income |0-10|10-20|20-30|30-40|40-50|50-60|60-70
Frequency | 2 3 X 6 5 3 2

10. Find the median of the following data

Morethan | Morethan | Morethan | Morethan | Morethan | Morethan | Morethan

F:LOfgeg)n or equal to | or equal to | or equal to | or equal to | or equal to | or equal to | or equal to

p 5 10 15 20 25 30 35
shops

LONG ANSWERS

1. Daily wages of 110 workers, obtained in a survey, are tabulated below:

Daily Wages | 100- 120 | 120 - 140 | 140 - 160 | 160 - 180 | 180 - 200 | 200 - 220 | 220 - 240
No. of Workers 10 15 20 22 18 12 13

Compute the mean daily wages and modal daily wages of these workers.

2. If the median of the following frequency distribution is 32.5. Find the values of f; and f,.

ClassInterval |0-10|10-20|20-30|30-40|40-50|50-60|60-70| Total
Frequency fy 5 9 12 fo 3 2 40

3. Literacy rates of 40 cities are given in the following table. If it is given that mean literacy rate

IS 63.5, then find the missing frequencies x and y.

Literacy rate
(in %)
Number of cities | 1 2 3 X y 6 8 4 2 3 2

35-40 | 40-45 | 40-50 | 50-55 | 55-60 | 60-65 | 65-70 | 70-75 | 75-80 | 80-85 | 85-90

4. On annual day of a school, 400 students participated in the function. Frequency distribution

showing their ages is as shown in the following table:

Age(inyears) [5-7|7-9|9-11|11-13|13-15|15-17 | 17- 19
No. of Students| 70 | 120 | 32 | 100 | 45 28 5

Find mean and median of the above data.

5. The mean of the following distribution is 48.7. Evaluate the missing frequencies corresponding

to classes 40 — 50 and 50 — 60 respectively.
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Class Interval | 20-30 [ 3040 | 40-50 | 50-60 | 60- 70 | 70 - 80 | Total
Frequency | 13 18 [ 3x+2|2y+3| 12 10 | 100

6. The mean of the following data is 42. Find the missing frequencies x and vy, if the total

frequency is 100.

ClassInterval [ 0-10 | 10-20 | 20-30|30-40 | 40—50 | 50-60 | 60- 70 | 70 - 80
Frequency | 7 10 X 13 y 10 14 9

7. The following table shows the ages of the patients admitted in a hospital during a year.

Age(inyears) |5-15|15-25|25-35|35-45|45-55|55-65
No. of patients| 6 11 21 23 14 5

Find the mode and the mean of the data given above. Compare and interpret the two measures of
central tendency.

8. If the mode of the following dateis45 find x and y if 2f; = 50.

Class |10-20|20-30|30-40|40-50|50-60|60-70|70-80
Freguency 4 8 X 12 10 4 y

9. If the median of the following frequency distribution is 32.5, find the value of x and y

ClassiInterval |0-10|10-20|20-30|30-40|40-50|50-60 | 60-70 | Total
Frequency X 5 9 12 y 3 2 40

10. If the median of the following frequency distribution is 46, find the missing frequencies x

andy.

ClassInterval | 10-20|20-30|30-40|40-50|50-60|60-70|70-80 | Total
Frequency 12 30 X 65 y 25 18 230

11. Find the missing frequency ‘f” in the following table, if the mean of the given data is 18.

Hence, find the mode.

Daily Allowance | 11-13|13-15|15-17|17-19|19-21|21-23|23-25
No. of Children 7 6 9 13 f 5 4
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12. Medical check-up was carried out for 35 students of a class and their weights were recorded

asfollows.
Weight(in kg) 38-40|40-42 | 42-44 |44 -46 | 46-48 | 48-50| 50 - 52
Number of Students 3 2 4 5 14 4 3

Find the difference between the mean weight and median weight.
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UNIT TEST

Duration: 1 hour Marks: 30

SECTIONA

Each carry 1 mark

1. The mean and mode of afrequency distribution are 28 and 16 respectively. The median is
a) 22 b) 23.5 C) 24 d) 24.5

2. The mean of 15 numbersis 25. If each number is multiplied by 4, mean of the new numbersis

a) 60 b) 100 c) 10 d) none of these

3. The mean, mode and median of the observations, 7, 7, 5, 7 and X are the same. Then the
observation X is
a 10 b) 9

c) 8 d) 7

4. Assertion: The arithmetic mean of the following frequency distribution is 25.

10- 20
12

20-30| 30-40
30 X

40-50 | 50 - 60
65 y

60 - 70
25

70-80
18

Total
230

Class Interval

Frequency

Reason: Mean(x) = sz—}xl where x; = %(Iower limit + upper limit) of i class interval and f; isits

frequency.

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.

SECTIONB
Each carry 2 marks
5. Calculate the mode of the following data:

Daily wages (in %)

100 - 120

120 - 140

140 - 160

160 - 180

180 - 200

200 - 220

220 - 240

No. of workers

10

15

20

22

18

12

13
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6. Form the frequency distribution table for the following data:

Marks (Out of 90) Number of students
More than or equal to 80 4
More than or equal to 70 6
More than or equal to 60 11
More than or equal to 50 17
More than or equal to 40 23
More than or equal to 30 27
More than or equal to 20 30
More than or equal to 10 32
More than or equal to 0 34

7. Find the median of the following data:

Height(in cm) | Lessthan 120 | Lessthan 140 | Lessthan 160 | Lessthan 180 | Lessthan 200
No. of students 12 26 34 40 50

SECTION C

Each carry 3 marks

8. Find the value of p, if the mean of the following distribution is 20.

x[15|17|19|20+p |23
fli2]3 4] 56

9. Compute the median marks for the following data.

Marks 0 & above | 10 & above | 20 & above | 30 & above | 40 & above | 50 & above
No. of students 50 46 40 20 10 3
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SECTIOND

Each carry 5 marks

10. The mean of the following data is 19. Find the missing frequencies x and v, if the total
frequency is 80.

Class |0-5|5-10[10-15|15-20|20-25|25-30|30-35|35-40
Frequency | 6 8 X 19 20 y 8 3

11. Find the values of frequencies x and y in the following frequency distribution table if N = 100

and median is 32.

Mark 0-10|10-20|20-30|30-40|40-50 |50-60
No. of students| 10 X 25 30 y 10

SECTION E

12. A stopwatch was used to find the time that it took a group of students to run 100m.

Time(insec) {0-20|20-40|40-60|60-80|80-100
No. of students 8 10 13 6 3

Based on the above data, answer the following:

1) Estimate the mean time taken by a student to finish the race.

1) What will be the upper limit of the modal class?

1ii) Find the sum of lower limits of median class and modal class.

Iv) How many students finished the race within 1 minute?
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ANSWERS

Short Answers

MCQ A — R Questions Case Study Very Short Answers Long Answers
1. a) 63 kg 1. (@) Both Assertion | 1.i)c ii)b iii)b 1.8.15 l.a=8b=7 1.3170.19 and
2.d) 19 A) and Reason (R) |iv)d v)b :
) A (R)11v) ) 2. 65. 2.x=8 3166.67
3.b) 25.2 are true and Reason 20 ciib ii)a 5 g
| ' 3% =12, %=6, |3.12 Si=3andf, =6
4.0)5 (R) is the correct | .
vyd )b Xz=23and x4 =7 3 dy=4
5.a) 75 explanation of G e 4,28 X=sandy=4.
_ 3.i) 219.5- 2295
6. b) 7 Assertion (A). 4.9 4, 10.17 and 9.625
5.25.8
1 2. (d) Assertion (A) is | ii) 18 iii) 224.12 km

7. c)113 ) ) 5.8 6. 12 5.20& 27

false but Reason (R '
8.0)9 R) iv) 224.29 km o 6 108 5
9.3 18 IStrue. 7.41.82.

3. (c) Assertion (A) is BEES B 7.82.45

. | [ . 82.

10.8) 12 8. 63.75 7. 36. 8 years & 35.37

true but Reason (R) is | Mode + 2 Mean
11.¢c) 82 false. 8. 33.33 b, 5 8.10& 2
12. ¢) 30-40 4. (c) Assertion (A) is WIe.9 i/ ehage

9.3342.73. 9.3& 6

13. b) 15.6 true but Reason (R) is | jij) 150.91 10.173

14. d) 27

false.
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15.b) 17.5
16.¢c) 13.25
17.b) 375
18.b) f>9
19.¢) 17

20.b) 8

21.(d) 0

22.(c) 17x

23. (a) 7-8

24. (d) 3

25, (b) 13

26. (C) 2

5. (d) Assertion (A) is
false but Reason (R)
istrue.

6. (b) Both Assertion
(A) and Reason (R)
are true but Reason
(R) is not the correct
explanation of
Assertion (A).

7. (d) Assertion (A) is
false but Reason (R)

istrue.

iv) 146.67

5.1) 304.25
ii) 300 — 310
iii) 310 - 320

iv) 306

6.i) 30— 45

i) 22

iii) 40.5

iv) 51

7.1) 19.5

ii) 195 24.5

iii) 361

iv) Mode = 3 Median

— 2 Mean

10. 35

11. 35

12. 146.75

10. 34 & 46

11. f = 20, mode =

19.95

12. 0.7kg
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8. (i) 600 — 800

(iii) 10

(ii) 7428 mm (OR)
775 mm

UNIT TEST

l.c)24

2. b) 100

3.b) 9

4. (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of Assertion (A).

5.2166.67.
Marks 0-10|10-20(20-30|30-40|40-50(50-60|60-70|70-80|80-90
No. of students | 2 2 3 4 6 6 5 2 4

7.138.57

8.p=1

9.27.5

330




10.x=10,y=6
11.x=9andy =16

12. i) 43

ii) 60

iii) 80

V)

31
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CHAPTER 14 - PROBABILITY
Key Concepts
Probability
Probability is a concept which numerically measures the degree of certainty of the occurrence of

events.
Random Experiment
A random experiment is one in which the exact outcome cannot be predicted before conducting

the experiment. However, one can list out all possible outcomes of the experiment.

Sample Space

The set of al possible outcomes of a random experiment is called its sample space and it is
denoted by the letter S.

Sur e event

The sample space of a random experiment is called sure or certain event as any one of its
elements will surely occur in any trail of the experiment.

Impossible event
An event which will not occur on any account is called an impossible event. It is denoted by ¢.

Favourable outcomes
The outcomes corresponding to the occurrence of the desired event are called favourable

outcomes of the event.

Classical Definition of Probability

A be any event, P(A) denotes is probability and it is defined as follows

Number of favorable outcomes
P(A) = 7

Total number of outcomes

Results

e The probability of an event A lies between O and 1, both inclusive. That is
0<PA)<1.
e The probability of sure event is 1.

e The probability of impossible event is 0. 332



Remarks

o The word unbiased means each outcome is equally likely to occur. For example,
an unbiased die indicates that each of the outcomes 1, 2, 3, 4, 5 or 6 has equal
chances to occur.

o The pack or deck of playing cards consists of 52 cards, 26 of red colour and 26 of
black colour. There are four suits each of 13 cards namely hearts (¥), spades (#),
diamonds (¢) and clubs (#). Each suit contains ace, king, queen, jack or knave, 10,
9,8,76,5, 4, 3, 2. There are 4 aces, 4 kings, 4 queens, 4 jacks, 4 tens, and so on

in apack. Kings, queens, and jacks are called face cards (or) picture cards.

MULTIPLE CHOICE QUESTIONS

1. A card is selected at random from awell shuffled deck of 52 cards. The probability of its being

afacecardis

a) — b)é c)% d) =

13 13

2. A bag contains 3 red balls, 5 white balls and 7 black balls. What is the probability that a ball

drawn from the bag at random will be neither red nor black?
2F )3 9% 9%
3. If the probability of an event is p, the probability of its complementary event will be:

8 p-I b) p c)l-p d)1—%

4. A girl calculates that the probability of her winning the first prize in alottery is 0.08. If 6000
tickets are sold, how many tickets has she bought?

a) 40 b) 240 c) 480 d) 750

5. An unbiased die is tossed once. The probability of getting amultipleof 2 or 3is

a)% b)g c)% d)§
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6. A letter is chosen at random from the word ‘MATHEMATICS’. What is probability that it will

be avowe?

3) - b) = 0= d) =

11

7. A letter is chosen at random from the letter of the word ‘ASSASSINATION’, then the
probability that the letter chosen is avowel and isin the form of %ﬂ then value of x is

a5 b) 6 c)7 d) 8

8. Two unbiased coins are tossed then the probability of getting no headsis % then (m + n)? is
al b) 4 c)5 d) 25

9. If three coins are tossed together, then the probability of getting two head is

oF b) 2 OF d) None of these

10. Two dice are thrown together, the probability that sum of the two numbers will be a multiple

of 4is

3)~ b) - OF d) -

11. A number X is selected from the numbers 1, 2, 3 and then a second number y is randomly
from the numbers 1, 4, 9, then the probability that the product xy of the two numbers will be less
than 9is

@3 mg @g mg

12. One ticket is drawn at random from a bag containing tickets numbered 1 to 40. The
probability that the selected ticket has a number, which isamultiple of 7, is

a) - b) = OF: i

40

13. A school has five houses A, B, C, D and E. A class has 23 students, 4 from house A, 8 from
house B, 5 from house C, 2 from house D and rest from house E. A single student is selected at

random to be the class monitor. The probability that the selected student isnot from A, Band Cis

@% b) = @% wg

23
334



14. The probability of getting a bad egg in alot of 400 is 0.035. The number of bad eggsin the lot
IS

a) 7 b) 14 c) 21 d) 28

15. The probability that the drawn card from a pack of 52 cardsis neither an ace nor aspade is

9 19 10 35

16. Two dice are thrown at a time, then the probability that the difference of the numbers shown
onthediceislis

3 5 7 7
17. A numbers from 1 to 100 was chosen at random. What is the probability that this number is a
prime number between 75 and 857?

3 — b) —

50

0) - d) —

100

18. For anevent E, P(E) + P(E) = x, thenthevalue of x3 — 3 is

a) -2 b) 2 01 d)-1

19. A dice thrown twice, the probability of getting 4, 5 or 6 in the first throw and 1, 2, 3or 4 in
the second in the second throw is

1

3) - b) < o) d -

20. In afamily of 3 children, the probahility of having at least one boy is

3 1 5 7
21. All queens, jacks and aces are removed from a pack of 52 playing cards. The remaining cards
are well-shuffled and one card is picked up at random from it. The probability of that card to be a
king is

(&= (b) = (9= (d) =
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22. The probability of getting a chocolate flavoured ice cream at random, in a lot of 600 ice
creams is 0.055. The number of chocolate flavoured ice creamsin thelot is

(a 33 (b) 55 (o) 11 (d) 44

23. Two dice are thrown at the same time and the product of the numbers appearing on them is

noted. The probability that the product of the numberslies between 8 and 13 is
CF (b) = CE (o)

24. Fromthedata l, 4, 7, 9, 16, 21, 25, if all the even numbers are removed, then the proability of

getting at random a prime number from the remaining is

@3 (b) 3 ©; CF

25. Two dice are rolled together. The probability of getting sum of numbers on the two dice as 2,
3or5is

@z B ©x (@3

26. Two dice are rolled together. The probability of getting the sum of the two numbers to be

morethat 10is

(@ (b)= COF: (d) =

27. Two dice are thrown together. The probability that they show different number is

CE (b)2 CF (d)2

28. The probability of guessing the correct answer to certain question is g If the probability of not

guessing the correct answer to this question is § then thevalue of x is

(@2 (b) 3 (©4 (d) 6
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29. A bag contains 3 red balls, 5 white balls and 7 black balls. The probability that a ball drawn

from the bag at random will be neither red nor black is
Ok (b)= CFe (d) =

30. A card is selected at random from a deck of 52 playing cards. The probability of it being ared
facecardis

@= (b)= CF (d) =

31. The probability of drawing an even prime number out of numbersfrom 1to 30is

@z  OF  ©x @O

32. If al the red face cards are removed from the deck of 52 playing cards, then the probability of
getting a black jack from the remaining cardsis

@~ CF (©) OF

33. If for any event E, P(E) + P(E) = q, then the value of q> — 3 is

@0 (b) -2 (©) 2 (d1

34. A dieisthrown once. The probability of getting a number which is not afactor of 36, is
(3 (b)= COF (d) 2

35. If in alottery, there are 10 prizes and 30 blanks, then the probability of winning aprizeis
(@ (b)= CF (d) 2

36. The number of red ballsin a bag is 10 more than the number of black balls. If the probability
of drawing ared ball at random from this bag isz, then the total number of ballsinthebagis
(& 50 (b) 60 (c) 80 (d) 40

37. A pair of dice is thrown. The probability that sum of numbers appearing on top faces is
amost 10is

(&= (b) = (0)2 (o) —
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38. A bag contains red balls and black balls in the ratio 3:7. A ball drawn at random. The

probability that ball so drawn isblack in colour is

(a2 (b) 0.3 (©) 0.7 (d)

39. The probability of getting a composite number greater than 3 on throwing adieis
(3 (b)= CF (d) 2

40. A piggy bank contains X 1 coins and X 2 in the ratio 9:11 respectively. The piggy bank is

accidently dropped and a coin pops out of it. The probability that itisaX 2 is

(@ % (b) 0.45 (c) 0.55 (d) =

41. A bag contains red coloured, blue coloured and green coloured balls in the ratio 2:3:4. A ball
is drawn at random at random from the given bag. The probability that the ball so drawn being

not blue of colour is
@5 (b)3 CE (d);

ASSERTION AND REASON TYPE QUESTIONS

Direction: In the following questions, a statement of Assertion (A) is followed by a statement of
Reason (R).

Mark the correct choice as:

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.
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1. Assertion: In a cricket match a batsman hits a boundary 9 times out of 45 balls he plays. The
probability that in a given throw he does not hit the boundary is g

Reason: P(E) + P (not E) = 1.

2. Assertion: The probability of asure eventis 1.

Reason: Let E be an event. Then 0 <P(E) < 1.

3. Assertion: It is given that in a group of 3 students, the probability of 2 students not having the

same birthday is 0.992, then the probability that the 2 students have the same birthday is 0.128.
Reason: If n(A) = 1 and n(S) = 13, then P(A) = g

4. Assertion: The probability of winning a game is 0.4, then the probability of losing it is 0.6.
Reason: P(E) + P (not E) = 1.

5. Assertion: An evenisvery unlikely to happen. Its probability is 0.0001.

Reason: Reason: If P(A) denote the probability an event A, then 0 <P(A) < 1.

6. Assertion: When two coins are tossed simultaneously then the probability of getting no tail is %

Reason: The probability of getting head (i.e no tail) in one toss of acoinis %

7. Assertion: Inrolling adice, the probability of getting number 8 is zero.

Reason: Its an impossible event.

8. Assertion: In a simultaneously throw a pair of dice. The probability of getting adoubleis %.
Reason: Probability of an event may be negative.

9. Assertion: The probability of getting a prime number when adie is thrown onceis g

Reason: Prime numberson adieare 2, 3, 5.

10. Assertion: If a box contains 5 white, 2 red and 4 black marbles, then the probability of not
drawing awhite marble from the box is %

Reason: P(E) = 1 — P(E), where E isany event.
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11. Assertion: The probability of selecting a number at random from the numbers 1 to 20 is 1.

Reason: For any event E, if P(E) = 1, then E is called a sure event.

CASE STUDY BASED QUESTIONS

1. On a weekend Rani was playing cards with her family. The deck has 52 cards. If her brother
drew one card.

1) Find the probability of getting a king of red colour.

I1) Find the probability of getting a face card.

lii) Find the probability of getting a jack of hearts.

Iv) Find the probability of getting a red face card.

V) Find the probability of getting a spade.

2. Rahul and Ravi planned to play Business (board game) in which they were supposed to use
two dice.

1) Ravi got first chance to roll the dice. What is the probability that he got the sum of the two
numbers appearing on the top face of the diceis 8?

i) Rahul got next chance. What is the probability that he got the sum of the two numbers
appearing on the top face of the diceis 13?

iii) Now it was Ravi’s turn. He rolled the dice. What is the probability that he got the sum of the
two numbers appearing on the top face of the diceislessthan or equal to 12?

Iv) Rahul got next chance. What is the probability that he got the sum of the two numbers
appearing on the top face of the dice is equal to 7?

V) Now it was Ravi’s turn. He rolled the dice. What is the probability that he got the sum of the
two numbers appearing on the top face of the diceis greater than 8?

3. In aplay zone, Sujesais playing arcade game which consists of 50 teddy bears, 40 pokemons,
30 tigers and 60 monkeys. Sujesa picks a puppet at random.

1) Find the probability of getting atiger.
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ii) Write the probability of getting a monkey.

1ii) What is the probability of getting ateddy bear?

iv) Find the probability of not getting a monkey.

4. Teacher wants to distribute chocolates in his class on farewell party. The chocolates are of
three types. Milk chocolate, White chocolate and Dark chocolate. If the total number of students

in the class is 66 and everyone gets a chocolate, then answer the following questions.

i) If the probability of distributing milk chocolates is § then find the number of milk chocolates
teacher has.

i) If the probability of distributing dark chocolates is % then find the number of milk chocolates

teacher has.

1) Find the probability of distributing white chocolate.

Iv) Find the probability of distributing both milk and white chocolate.

5. In atoy shop, there is a spinning wheel for their customers. The spinning wheel has different
types of prizes as shown in figure. A customer can only spin the wheel after buying something
from the shop.

On the basis of above information answer the following questions.

1) If Mr. Mehta spins the wheel, then find the probahility that he gets 15% discount.

i) If Mrs. Rita spins the wheel, then find the probability of getting video game.

lii) Deepak spins the wheel, find the probability that the wheel stops at basket.

Iv) Find the probability that one customer wins 75% discount.

6. In the month of May, the weather forecast department gives the prediction of weather for the

month of June. The given table shows the probabilities of forecast of different days:

341



L o aeee

Sunny Partially Cloudy Cloudy Rainy

Days Sunny | Cloudy Partiallly Rainy
cloudy

X | Vv

Probability | 1
2 5

(i) Find the number of sunny days in June.
(if) Find the value of X, if the number of cloudy daysin Juneis5.
(iii) Find the probability of the day that is not rainy.

(iv) If sumof x and y isf—o, then find the number of rainy days in June.

7. Blood group describes the type of blood a person has. It is a classification of blood on the
presence of absence of inherited antigenic substances on the surface of red blood cells. Blood
types predict whether a serious reaction will occur in a blood transfusion. In a sample of 50

people, 21 had type O blood, 22 had type A, 5 had type B and rest had type AB blood group.

X
99

(i) What is the probability that a person chosen at random had type O blood?

(it) What is the probability that a person chosen at random had type AB blood group?

(iii) What is the probability that a person chosen at random had neither type A nor type B blood
group?

(iv) What is the probability that person chosen at random had either type A or type B or type O

blood group?
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8. Vivek is very fond of collecting balls of different colours. He has a total of 25 balls in his
basket out of which five balls are red in colour and eight are white. Out of the remaining balls,
some are green in colour and the rest are pink.

Based on the above information, solve the following questions:

(i) If the probability of drawing a pink ball is twice the probability of drawing a green ball, then
find the number of pink balls.

(i) Find the probability of drawing aball of colour other than green colour.

(ii1) Find the probability of drawing either a green or white ball.

(iv) What is the probability that drawn ball is neither a pink nor a white ball?

9. Rohit wants to distribute chocolates in his class on his birthday. The chocolates are of three
types. milk chocolate, white chocolate and dark chocolate. If the total number of students in the

classis 54 and everyone gets a chocolate, then answer the following questions:
(i) If the probability of distributing milk chocolates is % then find the number of milk chocolates
Rohit has.
(it) Find the number of dark chocolates Rohit has if the probability of distributing dark chocolate
. 4
iS-.
9
(iii) Evaluate the probability of distributing white chocolate.

(iv) Find the probability of distributing both milk and white chocolate.

10. In a party, some children decided to play musical chair game. In the game, the person playing
the music has been advised to stop the music at any time in the interval of 3 minutes after he start
the music in each turn. On the basis of the given information, answer the following questions:

(i) What is the probability that the music will stop within first 30 seconds after starting?

(if) Find the probability that the music will stop within 45 seconds after starting.

(i) Find the probability that the music will not stop after 2 minutes after starting.
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(iv) What is the probability is that the music will not stop within first 60 seconds after starting?

11. Rahul goes to a fete Mussoorie. There he saw a game having prizes — wall clock, power
banks, puppets and water bottles. The game consists of a box having cards inside it, bearing the
numbers 1 to 200 one on each card. A person has to select a card at random. Now the winning of
prizes has the following conditions:

Wall clock — If the number on the selected card is a perfect square.

Power Bank — If the number on the selected card is multiple of 3

Puppet — If the numbers of the selected card is divisible by 10.

Water bottle — If the number of the selected card is a prime number more than 100 but less
than 150.

Better luck next time— If the number on the selected card is perfect cube.

On the basis of above information, answer the following questions:

(i) Find the probability of winning a puppet a puppet.

(i) Find the probability of winning awater bottle.

(iif) What is the probability of getting awall clock?

(iv) Find the probability of getting ‘Better luck next time’.

12. Two friends were playing a game with two dice. Anju has a blue dice and Nithish has a grey
dice. They decided to throw both the dice simultaneously and note down all the possible
outcomes appearing on the top of both the dice.

On the basis of above information, answer the following questions:

() Find the probability of getting the sum of numbers on two diceis 16.

(it) Find the probability that both the numbers are prime numbers.

(iii) What is the probability that product of two numbersis odd?
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(iv) Find the probability that difference between numbersis zero.

13. Four friends are playing with cards. One of them hides all the 2’s, 5’s and jacks from the deck
of 52 cards and then shuffles the remaining cards. Now, he tells to one of his friends to pick a
card at random from the remaining cards.

On the basis of above information, answer the following questions:

(i) Find the probability of getting ‘6 of spade’.

(it) Find the probability of getting a black diamond.

(iii) What is the probability of getting aface card?

(iv) What is the probability of getting ared card?

14. In atoy shop, there is a spinning wheel for their customers. The spinning wheel has different
types of prizes as shown in the figure. A customer can only spin the wheel after buying
something from the shop.

On the basis of above information, answer the following questions:

(i) If Mr.Sharma spins the wheel, then what is the probability that he gets 100% discount?

(i) If Anita spinsthe wheel, find the probability of getting no prize.

(iii) Anush spine the wheel, find the probability that the wheel stops at soccer ball.

(iv) What is the probability that one customer wins 15% discount.

15. Mr.Verma is a production manager in a factory that makes footballs. On one day, he noticed
that at every 100 pieces produced in the factory, 15 are defective. If the total number of footballs
produced in one day in the factory is 22000, then answer the following questions:

() Find the total number of defective footballs produced in one day.

(ii) A football is selected at random, then find the probability of selecting defective football.

(iii) A football is selected at random, then find the probability of selecting non-defective football.
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16. Two families — Gupta’s and Singhal’s are lived in a colony. Gupta family has two children
while Singhal family has 3 children.

On the basis of above information, answer the following questions:

(i) Find the probability that Mr.Singhal has exactly 2 girlsand 1 boy.

(ii) Find the probability that Gupta has atleast 1 boy.

(iii) Find the probability that Singhal has no boy.

(iv) Find the sum of probabilities that both families have exactly two girls.

17. In asurvey on holidays, 120 peopke were asked to state which type of transport they used on

their last holiday. The following pie chart shows the result of the survey.

Observe the pie chart and answer the following questions:

(i) If one person is selected at random, find the probability that he/she travelled by bus or ship.

(it) Which is most favourite mode of transport and how many people used it?

(iii) A person is selected at random, If the probability that he did not use train is g, find the
number of people who used train.

(iv) The probability that randomly selected person used aeroplane is 6—70 Find the revenue

collected by air company at the rate of I5000 per person.

18. Rahul is alucky charm for his cricket team. He has ajar of cards with numbers from 10 to 74.
Before each match, he draws a card from the jar. If the card bears an even number, the team wins.

If the number is even and divisible by 5, they win by a big margin. If the number is an odd
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number less than 30, they win by a small margin. And if the number is a prime number between

50 and 74, they lose.

Answer the following questions if Rahul draws a card today:

(i) What is the probability that Rahul draws a card with an even number?

(ii) What is the probability that Rahul draws a card with an odd number less than 30?

(iii) What is the probability that Rahul draws a card with a prime number between 50 and 74?
(OR)

What is the probability that Rahul draws a card with an even number divisible by 5?

VERY SHORT ANSWERS

1. A dieisthrown twice. Find the probability that (i) 5 will come up at least once. (ii) 5 will not

come up either time.

2. A die is thrown once. Find the probability of getting (i) a composite number, (ii) a prime

number.

3. An integer is chosen at random between 1 and 100. Find the probability that it is (i) divisible

by 8. (ii) not divisible by 8.

4. A card is drawn at random from a well shuffled deck of 52 cards. Find the probability of

getting

neither ared card nor a queen.

5. Two different dice are thrown together. Find the probability that the product of the number

appeared isless than 18.

6. A bag contains 5 red balls and some blue balls. If the probability of drawing a blue ball from

the bag is thrice that of ared ball, find the number of blue balsin the bag.

7. Two coins are tossed simultaneously. Find the probability of getting (i) exactly 1 head (ii) at

most 1 head (iii) at least 1 head.
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8. Ravi throws two different dice together and finds the product of the two numbers obtained.
Prabu throws a die and squares the number obtained. Who has the better chance to get the number
257

9. Two different dice are thrown together. Find the probability that the numbers obtained have (i)
even sum (ii) even product.

10. Cards marked with numbers 3, 4, 5, ....., 50 are placed in a box and mixed thoroughly. A card
Is drawn at random from the box. Find the probability that the selected card bears a perfect square
number.

11. A game consists of tossing a coin 3 times and noting the outcome each time. If getting the
same result in all the tosses is a success, find the probability of losing the game.

12. One card is drawn from a pack of 52 cards. Find the probability that: (i) the card drawn is a
king (ii) the card drawn is black and aking.

13. Swathi and Hamida are friends. What is the probability that both will have: (i) different
birthdays? (ii) the same birthday?

14. What is the probability that aleap year, selected at random will contains 53 Sundays?

15. If 65% of the population has black hair, 25% has brown hair and the remaining has white hair,
what is the probability that a person selected at random has (i) white hair (ii) brown or black hair.
16. Two friends Anil and Ashraf were born in the December month in the year 2010. Find the
probability that: (i) they share same date of birth (ii) they have different dates of birth.

17. While shuffling a pack of 52 cards, one card was accidently dropped. Find the probability that

the dropped card (i) is not aface card (ii) is a black king.

SHORT ANSWERS
1. Two different dice are thrown together. Find the probability that the number obtained (i) have a

sum less than 7 (ii) have a product less than 16 (iii) is adoublet of odd numbers.
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2. A bag contains 15 white and some black balls. If the probability of drawing a black ball from
the bag isthrice that of drawing awhite ball, find the number of black ballsin the bag.

3. Three different coins are tossed together. Find the probability of getting (i) exactly two heads.
(i1) at least two heads (iii) at least two tails.

4. From a pack of 52 playing cards, Jacks, Queens and Kings of red colour are removed. From the
remaining, a card is drawn at random. Find the probability that drawn card is: (i) a black king,
(if) acard of red colour, (iii) acard of black colour.

5. From a deck of 52 playing cards, Jacks and kings of red colour and Queen and Aces of black
colour are removed. The remaining cards are mixed and a card is drawn at random. Find the
probability that the drawn card is (i) A black Queen (ii) A card of red colour (iii) A Jack of black
colour.

6. Cards numbered 11 to 60 are kept in a box. If acard is drawn at random from the box, find the
probability that the number on the drawn card is (i) an odd number, (ii) a perfect square number,
(iii) divisible by 5, (iv) a prime number less than 20.

7. A box contains 100 red balls, 200 yellow balls and 50 blue balls. If aball is drawn at random
from the box, then find the probability that it will be (i) a blue ball, (i) not a yellow ball, (iii)
neither yellow nor ablue ball.

8. A bag contains white, black and red balls only. A ball is drawn at random from the bag. If the
probability of getting a white ball is T36 and that of a black ball isé then find the probability of

getting ared ball. If the bag contains 20 black balls then find the total number of ballsin the bag.
9. Two different dice are rolled together. Find the probability of getting (i) the sum of numbers on

two diceto be 5, (ii) even number on both dice, (iii) adoublet.
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10. A card isdrawn at random from a well-shuffled deck of 52 playing cards. Find the probability
that the card drawn is (i) a card of spades or an ace, (ii) a black king, (iii) neither ajack nor a
king, (iv) either aking or a queen.

11. All the black face cards are removed from a pack of 52 playing cards. The remaining cards
are well shuffled and then a card is drawn at random. Find the probability of getting a (i) face
card, (ii) red card, (iii) black card, (iv) king.

12. The probability of selecting a blue marble at random from a jar that contains only blue, black

and green marblesis é The probability of selecting a black marble at random from the jar is i If

thejar contains 11 green marbles, find the total number of marblesin the jar.

13. Two dice are thrown simultaneously. Find the probability of getting: (i) an even number as
the sum (ii) the sum as a prime number (iii) atotal of at least 10 (iv) a multiple of 3 as the sum.
14. If 2 black kings and 2 red aces are removed from a deck of 52 cards, find the probability of
getting (i) an ace of heart (ii) aking (iii) an ace (iv) aheart (v) ared card.

15. A bag contains 12 balls, out of which x are white. (i) If one ball is drawn at random, what is
the probability that it will be a white ball? (ii) If 6 more white balls are put in the bag, the
probability of drawing awhite ball will become double than that in (i), find x.

16. Two dice are thrown at the same time. Determine the probability that the difference of the
numbers on the two diceis2.

17. Two dice are rolled together. Find the probability of getting : (i) a multiple of 2 on one and a
multiple of 3 on the other die. (ii) the product of two numbers on the top of the two dice is a

perfect square number.

18. If 65% of the population has black eyes, 25% have brown eyes and the remaining have blue
eyes, what is the probability that a person selected at random has. (a) blue eyes (b) brown or

black eyes.

350



19. All face cards of spades are removed from a pack of 52 playing cards and the remaining pack
is shuffled well. A card is then drawn at random from the remaining pack. Find the probability of

getting: (a) aface card (b) an ace or ajack

351



UNIT TEST
Duration: 1 hour Marks: 30

SECTIONA

Each carry 1 mark

1. In asurvey, it is found that every fifth person possess a vehicle. The probability of a person
‘not possessing the vehicle’ is:

@g b) < @g d) 1

2. A coin is tossed 1000 times and 560 times a ‘tail’ occurs. The empirical probability of
occurrence

of aHead inthiscaseis:

a) 0.50 b) 0.56 c) 0.44 d) 0.056

3. A man is known to speak truth 3 out of 4 times. He throws a die and a number other than six
comes up, then the probability that he reportsitisasix is

1

3> b) - o)~ d) 1

4. Assertion: If adieisthrown, the probability of getting a number less than 3 and greater than 2
IS zero.

Reason: Probability of an impossible event is zero.

Reason:

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) istrue but Reason (R) isfalse.

(d) Assertion (A) isfalse but Reason (R) istrue.

352



SECTION B
Each carry 2 marks
5. Cards marked with numbers 5 to 50 are placed in abox and mixed thoroughly. A card is drawn

from the box at random. Find the probability that the number on the taken out card is (i) a prime

number less than 10 (ii) a number which is a perfect square.

6. If anumber is chosen at random from the numbers -3, -2, -1, 0, 1, 2, 3. What is the probability

that x? < 4?

7. 20 tickets on which numbers 1 to 20 are written mixed thoroughly and then aticket is drawn at
random out of them. Find the probability that the number on the drawn ticket is a multiple of

3or7.

SECTIONC

Each carry 3 marks

8. Two different dice are thrown together. Find the probability that (i) the sum of the numbers

appeared islessthan 7. (i) the product of the numbers appeared is less than 18.

9. A diehasitsfacesmarked 0, 1, 1, 1, 6, 6. Two such dice are thrown together and the total score
isrecorded. (i) How many different scores are possible? (ii) What is the probability of getting a

total of 7?

SECTIOND

Each carry 5 marks

10. The king, the jack and the 10 of spades are lost from a pack of 52 cards and a card is drawn
from the remaining cards after shuffling. Find the probability of getting a (i) red card (ii) black

jack (iii) red king (iv) 10 of hearts.
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11. A pair of dice is thrown once. Find the probability of (i) getting a total of 5 on two dice,

(i) getting a multiple of 2 on one dice and a multiple of 3 on the other.

SECTION E
12. A dieis numbered in such away that its faces show the numbers 1, 3, 3, 4, 2, 6. It is thrown

twice and the product of the score is noted. Complete the table and answer the questions below:

1 3 3 4 2 6
1 1 3 3 4 2 6
3 9 12
3 9 18
4 16
2 6 12
6 18 24 12

1) Write the probability of getting the product as 18.
i) Find the probability of getting the product, as an odd number.
1) What is the probability of getting the product as at least 10?

iv) Determine the probability of getting the product a number which is not a multiple of 3.
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ANSWERS

MCQ A — R Questions Case Study Very Short Answers Short Answers
1.8~ 1. (&) Both Assertion | 1. j) 2 jj) Zjij) — |1 Zand2 1. Zand =
13 26 13 52 36 36 12" 36 12
(A) and Reason (R) | . = 5 T
2.b) 2 Vg W3 2 Langl 2.45
3 are true and Reason 3 2
A5 [
3.01-p (R) is the correct|2.1) - i) O iii) 1 3.5 g ® 3 Z,%andé
49 49
explanation of | n1 5
4. c) 480 v) 6 v) 18 ! 4 L 10 13
Assertion (A). 4+ 23'23 < 23
5. d) 2 3.i)% ii)% -
3 2. (b) Both Assertion 5, g 50,25
« T ) . 2
6. L (A) and Reason (R) |iii) = iv) 3 61212
11 6.15 "2' 25’ 5’s
are true but Reason _ i
7. b)6 4.1) 22 ii) 30
) (R) is not the correct =, - 71322
24 4 77 7
8. d) 25 explanation of | i) == V)&
8. Prabu 8.> 15
; Assertion (A). = e
9.0) ¢ 5.i) = ii)—
5 30 9132 111
. . " ! 9 - ==
3. (d) Assertion (A) is 24 "9
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11.¢) 2
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13@%
14. b) 14
15. 2) =
16. b) =
11@%
18. -2

19. a) -

false but Reason (R)

istrue.

4. (a) Both Assertion
(A) and Reason (R)
are true and Reason
(R) is the correct
explanation of

Assertion (A).

5. (b) Both Assertion
(A) and Reason (R)
are true but Reason
(R) is not the correct
explanation of

Assertion (A).

6. (b) Both Assertion
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6.1) 15
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1
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1
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20. d) g
21. (8) —
22. (a) 33
23. (a) é
24. (b) =
25. (a) é
26. (d) —
27. () 2
28. (a) 2

29. (a) §

(A) and Reason (R)
are true but Reason
(R) is not the correct
explanation of

Assertion (A).

7. (@) Both Assertion
(A) and Reason (R)
are true and Reason
(R) is the correct
explanation of

Assertion (A).

8. (c) Assertion (A) is | |

true but Reason (R) is

false.

9. (d) Assertion (A) is

21

i) 22

iii)g)

iV) E

9.i) 18

ii) 24
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30. (d) %
31 (a) %
32. (a) é
33. (b) -2
34. (c) %
35.(a) ;
36. (a) 50
37. (d) —
38.(c) 0.7

39. (b)

false but Reason (R)

istrue.

10. (d) Assertion (A)
is false but Reason

(R) istrue.

11. (@ Both
Assertion (A) and
Reason (R) are true
and Reason (R) is the
correct explanation of

the Assertion (A)

Iv) =

11. ) %

12.1) 0)
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40. (c) 0.55

41.(0) =

iii)g

iv) <

15. i) 3300
i) %

iii)%
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. 1
ii)§
iii)%

iv) é

—l
i) 59
iii)§ & 24
iv) 70,000

18. (i) 2

(i) =
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(iii) % (OR) é

UNIT TEST
4
1.b) p
2.¢) 0.44
1
3.b) ”
4. (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of Assertion (A).

5 L >
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Maximum Marks: 80

MATHEMATICS STANDARD — Code No.041
SAMPLE QUESTION PAPER
CLASS - X (2025-26)

General Instructions:

Read the following instructions carefully and follow them:

1.
2.

3.

This question paper contains 38 questions. All Questions are compulsory.
This Question Paper is divided into 5 Sections A, B, C, D and E.

Time: 3 hours

In Section A, Question numbers 1-18 are multiple choice questions (MCQs) and questions no.

19 and 20 are Assertion- Reason based questions of 1 mark each.
marks each.

each.

each.

with sub parts of the values of 1, 1 and 2 marks each respectively.

. In Section B, Question numbers 21-25 are very short answer (VSA) type questions, carrying 02
. In Section C, Question numbers 26-31 are short answer (SA) type questions, carrying 03 marks
. In Section D, Question numbers 32-35 are long answer (LA) type questions, carrying 05 marks
. In Section E, Question numbers 36-38 are case study-based questions carrying 4 marks each

. There is no overall choice. However, an internal choice in 2 questions of Section B, 2 questions

of Section C and 2 questions of Section D has been provided. An internal choice has been

provided in all the 2 marks questions of Section E.

9. Draw neat and clean figures wherever required. Take & = % wherever required if not stated.

. Use of calculators is not allowed.

(Section A)
Section A consists of 20 questions of 1 mark each.
Q.No. Questions Marks
1. [fa=22x3*b=22%x3x%x5,c=22%x3x%x7andLCM (a,b,c)= 3780, then x is 1
equal to

(A1 (B) 2 ©)3 (D)0
2. The shortest distance (in units) of the point (2,3) from y-axis is 1

(A) 2 (B)3 (©)5 (D)1
3. If the lines given by 3x +2ky =2 and 2x+5y +1=0 are not parallel, then k has to be 1

15 15
(A (B) #
(C) any rational number (D) any rational number having 4 as denominator

*Please note that the assessment scheme of the Academic Session 2024-25 will continue in the current session i.e. 2025-26
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A quadrilateral ABCD is drawn to circumscribe a circle. If BC=7cm, CD=4cm and
AD=3cm, then the length of AB is

(A)3cm (B) 4cm (C) 6cm (D) 7cm

If secO + tan® = x ,then sec6® — tanO will be

(A) x (B) x2 (€)= (D)~

Which one of the following is not a quadratic equation?

(A) (x +2)% =2(x +3) (B) x 2 +3x =(- 1)(1- 3x)?
(C)x3-x2+42x +1 =(x +1)3 (D) (x +2)(x +1) =x2+2x +3

Given below is the picture of the Olympic rings made by taking five congruent circles
of radius 1cm each, intersecting in such a way that the chord formed by joining the
point of intersection of two circles is also of length 1cm.Total area of all the dotted
regions (assuming the thickness of the rings to be negligible) is

NN
WAV AY,

(A4 - 2] om? ®) -1 om?
(©) 4% - 2] cm? (D) 8% - 21 cm?

4 4

For Visually Impaired candidates

The area of the circle that can be inscribed in a square of 6 cm is

(A) 36rcm? (B) 18rcm? (C) 12mcm? (D) 9rcm?

A pair of dice is tossed. The probability of not getting the sum eight is

(A) = (B) = €)= (D)2

If 2sin5x = /3 ,0°< x <90°, then x is equal to
(A) 10° (B) 120 (C) 20° (D) 50°

10.

The sum of two numbers is 1215 and their HCF is 81, then the possible pairs of such
numbers are

(A)2 (B) 3 (C)4 (D)5

*Please note that the assessment scheme of the Academic Session 2024-25 will continue in the current session i.e. 2025-26
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11. | If the area of the base of a right circular cone is 51cm? and it's volume is 85cm?, then
the height of the cone is given as
(A)% cm (B) gcm © gcm (D) 5cm
12. | If zeroes of the quadratic polynomial ax? + bx +c (a, ¢ #0) are equal, then
(A) c and b must have opposite signs (B) c and a must have opposite signs
(C) c and b must have same signs (D) c and a must have same signs
13. | The area (in cm?) of a sector of a circle of radius 21cm cut off by an arc of length
22cm is
(A)441 (B) 321 (C) 231 (D) 221
14. | If AABC ~ADEF, AB=6cm, DE=9cm, EF=6cm and FD=12cm, then the perimeter of
AABC is
(A)28cm (B) 28.5cm (C) 18cm (D) 23cm
15. | If the probability of the letter chosen at random from the letters of the word
“Mathematics” to be a vowel is % then x is equal to
4 9 11 4
(A) B, ©) (D)5
16. | The points A(9,0), B(9, -6) ,C(-9,0) and D(-9,6) are the vertices of a
(A) Square (B) Rectangle (C) Parallelogram (D) Trapezium
17. | The median of a set of 9 distinct observation is 20.5. If each of the observations of a
set is increased by 2,then the median of a new set
(A) is increased by 2
(B) is decreased by 2
(C) is two times the original number
(D) Remains same as that of original observations
18. | The length of a tangent drawn to a circle of radius 9 cm from a point at a distance of

41cm from the centre of the circle is

(A)40cm (B) 9cm (C) 41cm (D) 50cm

DIRECTIONS: In the guestion number 19 and 20, a statement of Assertion (A) is
followed by a statement of Reason (R).

Choose the correct option:

(A) Both assertion (A) and reason (R) are true and reason (R) is the correct
explanation of assertion (A)

(B)Both assertion (A) and reason (R) are true and reason (R) is not the
explanation of assertion (A)

(C)Assertion (A) is true but reason (R) is false.

(D) Assertion (A) is false but reason (R) is true.

*Please note that the assessment scheme of the Academic Session 2024-25 will continue in the current session i.e. 2025-26
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19. [ Assertion (A): The number 5" cannot end with the digit O, where n is a natural
number
Reason (R): A number ends with O, if its prime factorization contains both 2 and 5

20. | Assertion (A): If cosA + cos?A=1, then sinA + sin*A =1
Reason (R): sin®A + cos’A =1

(Section — B)
Section B consists of 5 questions of 2 marks each.
21.(A) [ The AP 8, 10, 12,....... has 60 terms. Find the sum of last 10 terms.
OR

(B) | Find the middle term of A.P 6,13, 20, ....... , 230

22 . — —_ \/§ o o 1
If sin(A+B) =1 and cos(A — B) = Y ,0° < A,B < 90°, find the measure of
angles A and B.

23. | If AP and DQ are medians of triangles ABC and DEF respectively, where
AABC~ ADEF, then prove that 22 =22

DE DQ

24. | A horse, a cow and a goat are tied, each by ropes of length 14m, at the corners A, B

(A) |and C respectively, of a grassy triangular field ABC with sides of lengths 35m, 40m
and 50 m. Find the area of grass field that can be grazed by them.

OR

(B) | Find the area of the major segment (in terms of m) of a circle of radius 5cm, formed
by a chord subtending an angle of 90° at the centre.

25. | A AABC is drawn to circumscribe a circle of radius 4 cm such that the segments BD
and DC are of lengths 10 cm and 8 cm respectively. Find the lengths of the sides AB
and AC, if it is given that ar(AABC) = 90cm?

A
C B
For Visually Impaired candidates:
A circle is inscribed in a right-angled triangle ABC, right angled at B. If BC=7cm and
AB=24cm, find the radius of the circle

*Please note that the assessment scheme of the Academic Session 2024-25 will continue in the current session i.e. 2025-26
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(Section = C)
Section C consists of 6 questions of 3 marks each.

26. | In Figure, XY and XY’ are two parallel tangents to a
circle with centre O and another tangent AB with
point of contact C intersecting XY at A and X'Y' at B.

Prove that 2 AOB = 90°

For Visually Impaired candidates:

Two tangents PA and PB are drawn to a circle with centre O from an external point
P. Prove that ZAPB= 2(£0OAB)

27. | In a workshop, the number of teachers of English, Hindi and Science are 36, 60 and
84 respectively. Find the minimum number of rooms required, if in each room the
same number of teachers are to be seated and all of them being of the same subject.

28. | Find the zeroes of the quadratic polynomial 2x2 - (1 + 2v2) x + V2 and verify the
relationship between the zeroes and coefficents of the polynomial.

29. |If sin@ + cos@ = +/3 ,then prove that tan6 + cot6 =1

OR
Prove that 22222022 —co5ecA + cotA
C0SA+sinA-1

30. | On a particular day, Vidhi and Unnati couldn’t decide on who would get to drive the
car. They had one coin each and flipped their coin exactly three times. The following
was agreed upon:

1. If Vidhi gets two heads in a row, she would drive the car
2. If Unnati gets a head immediately followed by a tail, she would drive the car.
Who has greater probability to drive the car that day? Justify your answer.

31.(A) | The monthly income of Aryan and Babban are in the ratio 3:4 and their monthly
expenditures are in ratio 5:7. If each saves % 15,000 per month, find their monthly
incomes.

OR
(B) | Solve the following system of equations graphically:

2x +y =6, 2 x —y — 2=0. Find the area of the triangle so formed by two lines and x -
axis.

For Visually Impaired candidates:

Five years hence, fathers age will be three times the age of son. Five years ago,
father was seven times as old as his son. Find their present ages.

*Please note that the assessment scheme of the Academic Session 2024-25 will continue in the current session i.e. 2025-26
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(Section — D)
Section D consists of 4 questions of 5 marks each

32.

A train travels at a certain average speed for a distance of 63km and then travels at
a distance of 72km at an average speed of 6km/hr more than its original speed. If it
takes 3 hours to complete the total journey, what is the original average speed?

33.

Prove that if a line is drawn parallel to one side of a triangle to intersect the other two
sides in distinct points, the other two sides are divided in the sameratio.

Hence in APQR, prove that a line £ intersects the sides PQ and PR of a APQR at L
and M respectively such that LM Il QR. If PL = 5.7cm, PQ=15.2cm and MR=5.5cm,
then find the length of PM (in cm)

34.(A)

(B)

From a solid right circular cone, whose height is 6cm and radius of base is 12cm, a
right circular cylindrical cavity of height 3cm and radius 4cm is hollowed out such that
bases of cone and cylinder form concentric circles. Find the surface area of the
remaining solid in terms of .

OR

An empty cone of radius 3cm and height 12cm is filled with ice-cream such that the
lower part of the cone which is (% )t of the volume of the cone is unfilled (empty) but
a hemisphere is formed on the top. Find the volume of the ice-cream.

35.(A)

(B)

If the mode of the following distribution is 55, then find the value of x. Hence, find the
mean.

Class 0—-15 15—-30 | 30—45 | 45-60

Interval
Freque 10 7 X 15 10 12
ncy

60—75 | 75-90

OR
A survey regarding heights (in cm) of 51 girls of class X of a school was conducted
and the following data was obtained:

Heights (in cm) Number of girls
less than 140 04
less than 145 11
less than 150 29
less than 155 40
less than 160 46
less than 165 51

Find the median height of girls. If mode of the above distribution is 148.05, find the
mean using empirical formula.

*Please note that the assessment scheme of the Academic Session 2024-25 will continue in the current session i.e. 2025-26
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(Section — E)
Section E consists of 3 case study-based questions of 4 marks each.

36. In a class, the teacher asks every student to write an example of A.P. Two boys
Aryan and Roshan writes the progression as —5, —2,1,4, ...... and 187, 184, 181, ....
respectively. Now the teacher asks his various students the following questions on
progression.

Help the students to find answers for the following:

i.  Find the sum of the common difference of two progressions. 1
ii. Find the 34™ term of progression written by Roshan. 1
iii.  (A) Find the sum of first 10 terms of the progression written by Aryan. 2

OR
(B) Which term of the progressions will have the same value? 2

37. | A group of class X students goes to
picnic during winter holidays. The ¢
position of three friends Aman, Kirti  |.......
and Chahat are shown by the points

P,QandR 3l
34
1
0 9
(i) Find the distance between P and R. 1
(i) Is Q, the midpoint of PR? Justify by finding midpoint of PR. 1
(iii) (A) Find the point on x-axis which is equidistant from P and Q. 2
OR

(B)Let S be a point which divides the line joining PQ in ratio 2:3. Find the 2
coordinates of S.

For Visually Impaired Candidates:

A group of class X students goes to picnic during winter holidays. Aman, Kirti and
Chahat are three friends. The position of three friends Aman, Kirti and Chahat are
shown by the points P, Q and R.

The co-ordinates of P (2,5), Q (4,4) and R (8,3) are given.

(i) Find the distance between P and R. 1

(i) Is Q the midpoint of PR? Justify by finding midpoint of PR. 1

(iii) (A) Find the point on x-axis which is equidistant from P and Q. 2
OR

(B) Let S be a point which divides the line joining PQ in ratio 2:3. Find the 2
coordinates of S.
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38. | India gate (formerly known as All India war
memorial) is located near Karthavya path.
(formerly Rajpath) at New Delhi. It stands
as a memorial to 74187 soldiers of Indian
Army, who gave their life in the first world
war. This 42m tall structure was designed
by Sir Edwin Lutyens in the style of Roman
triumphal arches. A student Shreya of
height 1 m visited India Gate as a part of
her study tour.

I.  What is the angle of elevation from Shreya’s eye to the top of India Gate, if 1
she is standing at a distance of 41m away from the India Gate?
ii. If Shreya observes the angle of elevation from her eye to the top of India Gate 1
to be 60°, then how far is the she standing from the base of the India Gate?
iii.  (A) If the angle of elevation from Shreya’s eye changes from 45° to 30°, when 2
she moves some distance back from the original position. Find the distance

she moves back.

OR

(B) If Shreya moves to a point which is at a distance of %m fromthe India Gate, 2

then find the angle of elevation made by her eye to the top of India Gate.

*Please note that the assessment scheme of the Academic Session 2024-25 will continue in the current session i.e. 2025-26
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MATHEMATICS STANDARD - Code No.041
MARKING SCHEME
CLASS — X (2025-26)

Maximum Marks: 80

Time: 3 hours

Q.No. Section A Marks
1. [(C)3 1
LCM(a,b,c) = 22x3*x5x 7 = 3780
140 x 3* = 3780
3* = 27 =33
x =3
2. (A) 2 1
As shortest distance from (2, 3) to y-axis is the x coordinate, i.e., 2.
3. |(B) ke 1
3#3 hence
2 s
k#T
4, (C) 6cm 1
AB+CD=AD+BC
AB+4=3+7
AB=6cm
5 |2 1
X
1 _ (sec6—tanod) - (sec6—tanod) = secO-tan®
secO+tanb (secO+tanb)(secO6—tanb) 1
6. (D) (x +2) (x +1) =x2+2x +3, 50, x2+3 x +2=x2+2 x +3 gives x -1=0 1
I's not a quadratic equation.
7. il ﬁ 2 1
D) 8[6 = ]cm
\Z I/
g - __,.I".;
Required Area=8 x area of one segment (with r = 1cm and 6 = 60°)
=8x(i:xnx 12—£x 12)
360 4
= 8[= — ﬁ] cm2
6 4
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For Visually Impaired candidates:

(D) 9mcm?
area of circle=m(3?)
=9 cm?

(B) 2
Probability of getting sum 8 is 35—6

Probability of not getting sum 8 is %

(B) 12°

IS

sinbx =

So, 5x = 60°
And hence x = 12°

o N

10.

(C)4

Since HCF=81, the numbers can be 81x and 81y
81x +81y =1215

x+y=15

which gives four pairs as

(1,14), (2,13), (4,11), (7,8)

1.

(D) 5¢m

mrl= 51
V=§ X mr2 X h

85=§>< 51 xh

85
=—=>5cm
17

12

(D)

As for equal roots to the corresponding equation,
b2 =4ac

bZ
Hence ac = s

And hence ac > 0= ¢ and a must have same signs

13.

(C) 231

Area of sector

1
==-XIXr
2

=§x22x21 = 231cm?2
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14.

(C) 18cm
AABC ~ ADEF

AB _ BC _ AC_Perimeter of AABC
DE EF  DF Perimeter of ADEF

_ Perimeter of AABC
27

6
9

Perimeter of A ABC= 18cm

15. 9
(8)2
Probability of getting vowels in the word Mathematics is %,
2 -4
’o2x+1 11
9
=>x=-
4
16. [ (C) Parallelogram
By visualising the figure by plotting points in co-ordinate plane it can be concluded it
is a Parallelogram:
17. | (A) median is increased by 2
18. | (A)40cm
Since, tangent is perpendicular to the radius at the point of contact
In AOPT, right angled at T
OP2=0T2+TP2
412=92+TP2
TP2=1681-81=1600
TP=40cm
19. | (A) Both assertion (A) and reason (R) are true and reason (R) is the correct
explanation of assertion (A)
20. (A)
cosA+cos2A=1 --------- (i)

gives cos A= sin?A------ (ii) (using sin?A+ cos?A=1)

Substituting value of cos A from (ii) in (i)

sin2A +sin‘A=1

.. Both assertion (A) and reason (R) are true and reason (R) is the correct explanation
of assertion (A)
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(Section — B)

21.
(A)

(B)

n =60, a =8 and d=2
teo= 8 + 59(2) =126
ts,= 108
Hence te; + toy*....... + tgo= 12—0(108 +126) =1170
OR
230=6 + (n-1)7 gives n=33
- Middle Term = t,,=6 + (16)(7) = 118

Y2
Y2

22,

A+B =90° and A — B=30°
A=60° and B =30°

23.

A

8 = . E Q F
AABC~ADEF

AB _BC

DE EF

A8 28 (AP and DQ are the medians)

DE 2EQ

AB _BP

DE EQ

In AABP and ADEQ
AB _BP
DE EQ

¢+«B=2£E (AABC~ADEF)
=>AABP ~ADEQ

AB AP
Hence, — =—
DE DQ

Y2

Y2

Y2

Y2

24.(A)

area of grass field that can be grazed by them

6 0
L X 1?2 +=2
360° 360°

6
XTr2+——xmr?
360°

nr?
360°

(61 + 0, + 03)
T 180°
360

_ 22 14 X 14
=— X —

7 2
=308 m?
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OR

Area of minor segment= Area of sector — area of triangle

(B) 90° 1
=——mr2——xr?
360 2
=G m =) om? 1
Area of major segment = Area of circle — Area of minor segment
4 2
=265 -Lg+ 2
= 7_5 2_5 2 1
Gmrz)em
25.
c B
Let r be the radius of the inscribed circle
BD=BE=10cm
CD=CF=8cm \
Let AF=AE= x 72
ar(AABC) =ar(AAQOC) + ar(ABOC) + ar(AAOB) y
2

=§xrxAC+%xprC+§xrxAB

90 =-x4 (x +8+18+x +10)

x =4.5cm
«~ AB=4.5+10=14.5cm
AC=4.5+8=12.5cm -|

For Visually Impaired candidates:

AC?=AB2+BC2= 242+72=625
AC=25cm
Area of AABC== x 7x 24=84cm? (i)
Let r=radius of circle
Also, Area of AABC== (24r+25r+7r)
=§ NG — (ii)

From (i) and (ii), we get

r=3cm

Y2

Y2

Y2
Y2

Y2

Y2

375



(Section - C)

26.

1 In AAPO and AACO

-l-)é—__,-l-rﬁr—l AP=AC (Tangents from External Point)
£ > AO=AO (common)
[ O+ OP=0C (radii)
! v T ~ 1
\ . AAPO = AACO
S ¥'  «POQ=180" (PQ is the diameter)
-— 1“'.5"’:;15-—'“ * ,POA+,COA+,QOB+,COB=180" 1
2,COA+2,.C0OB=180"
<2 AOB =90° 1
For Visually Impaired candidates:
A
O
B
PA=PB (Tangents from external point to a circle)
£PAB=2PBA= x (angles opposite to equal sides) A
In APAB, ~PAB+2PBA+,APB=180°
x +x +£APB=180°
£APB=180°-2 x ------ (i) 1
Also,
£PAB+20AB=90° (radius is perpendicular to the tangent at the point of contact)
x +20AB=90°
x =90°-—20AB  -------- (i)
Substituting (ii) in (i), we get 1
£APB=180°-2(90°— 2OAB)
£APB=2,0AB e
27. HCF (36,60,84) =12 1%
Required number of rooms= 30,480,54 1
12 12 12
=3+5+7
=15 2
28. 2x2— (142V2)x + V2
=2x2—x—22x+ V2 1
=(2x—1)(x—\/2_)Hencethezeroesare%and\/?. 1
Now 2=221= 3 1ang £=2 =1y 7
a 2 2 a 2 2 1
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29. sin® + cos® = /3 gives (sin@ + cos0)? = 3. 1
Hence 1 + 2sinBcosO® = 3
So 2s5inBcosO = 2
= sin6 cosO =1 1
stan 6 + cot® = — ! = 1
sin6cos6
OR
cosA—-sinA+ _ (cosA-sinA+ )(cosA+sinA+1)
cosA+sinA— (cosA+sinA—1)(cosA+sinA+ ) 1
_ cos?A+2cosA+1-sin?A 1
- 2sinAcosA
— 2cos.:4(1+cosA) — 1+.cosA = cosecA + cotA 1
2SinAcosA SinA
30. P(Vidhi drives the car) =§ as favourable outcomes are HHT, THH,HHH 1
P(Unnati drives the car) =§ as favourable outcomes are THT,THH,HTH,TTH 1
As2s3
8 8 . . 1
Unnati has greater probability to drive the car
31. Let the income of Aryan and Babban be 3x and 4x respectively'| 1
And let their expenditure be 5y and 7y respectively.
Since each saves % 15,000, we get
3x - 5y =15000
4x - 7y = 15000- 1
Hence x = 30000
Their income thus become 90,000 and %1,20,000 respectively. 1
OR
*\ 2 for
correct
\ ] Graph
s
.__ _._.-'
Py
Nemmm
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Hence, the solutionis x =2,y = 2
Area= 2 sq. units
For Visually Impaired candidates

Let the present age of father be x and son be y

Y2

Y2

So, (x +5) = 3(y +5) =x — 3y = 10 :
x—5=7y—5) =2x-7y=-30 1
So, x = 40,y = 10.
Hence the present ages of father and son are 40 years and 10 years
Respectively
Section D
32. | Let the original speed of train be x km/hr
Distance =63km, time(t1) =6x—3 hrs 1
Faster speed = (x +6) km/hr
. _72
time (t2)‘m hrs 1
Now t1 + t2=3 hrs
So 63 + 7z =3
x x+6 1
63(x+6) +72x =3(x+6)x
135x +378=3x2 +18x
3x2—-117x — 378 =0
x2-39x — 126 =0 1
x?2 —42x +3x — 126 = 0 gives (x +3)(x —42) =0
As x can’t be negative, so x = 42 km/hr 1
The original speed of train=42 km/hr
33. Correct given, figure and construction 2
Correct Proof 2

since LM is parallel to QR
Let PM= x

PL _PM

PQ PR
57_ x
152 x+55

x =PM=3.3cm

Y2

Y2
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34.
Slant height of the cone L = VR2 + H2 = V122 + 62
=3v20cm Ya
Curved Surface area of cone= mRL = m X 12 x 3v/20
= (36V20) m cm? 1
Area of base circle of cone (= area of outer circle -
area of inner circle + top circular area of cylinder)
=nR? =1 x (12)?
= 1441 cm? 1
Curved Surface area of cylinder= 2nrh = 2m X 4 X 3
=241 cm? 1
Surface area of the remaining solid= Curved surface of cone
+ area of base circle of cone 1
+ curved surface area of cylinder
= (36V20)m + 1447 + 24n
= (168 + 36v20)m cm? 1,
2
OR
(B) Volume of cone=§nr2h: %n X 3x3%x12= 36mcm3
Volume of ice-cream in the cone=§ x 36mcm? = 30w cm3 2
Volume of ice-cream in the hemispherical part= %nr3=§r[ x3%x3x3=18m cm3 1+
Total volume of the ice-cream = (30+18m ) =48 7=150.86cm?3 (approx.) 1+
35. (A) Mode of the frequency distribution = 55
Modal class is 45-60. Lower limit is 45 Class Interval (h) =15 Y2
= fl—fo
Now, Mode = [ + (—Zfo_fl_fz) X h
55=45+—"_ x5 1
30—-x—
SO, x=5 1
Cl fi Xi fixi
0-15 10 7.5 75
15-30 7 22.5 157.5
30-45 5 37.5 187.5 1%
45-60 15 52.5 787.5
60-75 10 67.5 675
75-90 12 82.5 990
59 2872.5
Mean= ¥ =222 = 48.68 1
59
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OR
(B)

Height (in cm)| Number | Class Interval | frequency
of girls
less than 140 04 135-140 4
less than 145 11 140-145 7
less than 150 29 145-150 18
less than 155 40 150-155 11
less than 160 46 155-160 6
less than 165 51 160-165 5
N
Median = | +( 2 fcf)x h
391
=145 + (2—)x5
18
=149.03

Median height = 149.03cm

3xMedian= Mode +2x Mean
3%x149.03=148.05+2x Mean
Mean=149.52

Section E

36.

(i) Common difference of first progression= 3

Common difference of first progression= —3
Sum of common difference=0.

(i) tza = 187 +(34-1) (—3)
So, t3s =88

0

(iii) (A) Sum = 17 [2(=5) + (10 — 1)(3)]
= 85
OR

(B) =5 +(n—1)3 = 187 +(n—1) (—3)
n=33
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37. | (@)
PR=,/(8 —2)2 + (3 —5)2 =2V10 1
(i) Co-ordinates of Q (4,4). 2
The mid-point of PR is (5,4) 2
~.Q is not the mid-point of PR
(iii) (A) Let the point be (x,0)
So,J(2—x)2+25=,/(4—x)2+ 16 1
Hence x = %.Therefore the point is (%,O). 1
OR
(B) The coordinates of S will be
(2x4+3x2 2><4+3><5) 1
2+3 ' 243
— (E E)
T \s5’s 1
38. A (i) Distance from India gate = 41m,
! Height of monument = 42m,
Shreya’s height =1m
: So, tan g=21 =1 Y
41 . 1/2
\\ Angle of elevation = 6 = 450,
43 "ﬁ.\
a
B [ C
1 m
4 E O
A
M (i) Angle of elevation =60°
b Perpendicular = 41m
™, Let the distance from the India Gate be x m
" _ 41
i .'“'-x_ Hence tfln 60°= —~ 1,
=X = E A
i e KC ~ Shreya is standing at a distance of 413—‘/§ m
¥ | 1m
‘E o
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a2 m

(i) (A)
Distance from the India Gate =41 m
Let the distance moved back be x m

Then, tan30° = i
414+x

x = (41V3 —=41) m =41(v/3-1) m

";:H.""_“' = The distance moved back = 41(+/3-1) m
m

OR

(B) Let the angle of elevation of be 6
Now, tan 6 = % =3

N
This gives 6 =60°
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CLASSX - MATHEMATICS
SAMPLE PAPER ANALYSIS

Unit Section A
Unit Chapter Section B | Section C | Section D | Section E | Total
No. MCQ | AR
I Number System Real Numbers 2(2) 1(1) 1(3) 4(6)
[ Algebra Polynomials 1(1) 1(3) 2(4)
Pair of Linear Equationsin Two Variables 1(1) 1*(3) 2(4)
Quadratic Equations 1(1) 1(5) 2(6)
Arithmetic Progression 1542 1(4) 2(6)
[11 | Coordinate Geometry | Coordinate Geometry 2(2) 1(4) 3(6)
IV | Geometry Triangles 1(2) 1(2) 1(5) 3(8)
Circles 2(2) 1(2) 1(3) A7)
V | Trigonometry Introduction to Trigonometry 22 | 1(1) 1(2) 1* (3) 5(8)
Some Applications of Trigonometry 1(4) 1(4)
VI Mensuration Areas Related to Circles 2(2) 1*(2) 3(4)
Surface Areas and Volumes 1(1) 1*(5) 2(6)
VIl | Statisticsand Statistics 1(1) 1*(5) 2(6)
Probability Probability 2(2) 1(3) 3(5)
Tota 18(18) | 2(2) 5(10) 6(18) 4(20) 3(12) 38(80)

Note: (i) Numeric outside the bracket indicatesthe number of questions

* Indicates that question has an internal choice

(i) Numeric inside the bracket indicatesthe marks
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Time Allowed: 3Hrs.

CLASSX - MATHEMATICS
PRACTICE PAPER |

General Instructions:

1. This Question Paper has 5 Sections A - E.
2. Section A has 20 MCQs carrying 1 mark each
3. Section B has 5 questions carrying 02 marks each.

4. Section C has 6 questions carrying 03 marks each.

5. Section D has 4 questions carrying 05 marks each.

Maximum Marks; 80

6. Section E has 3 case based integrated units of assessment (04 marks each) with subparts of the values

of 1, 1 and 2 marks each respectively.

7. All Questions are compulsory. However, an internal choice in 2 Qs of 5 marks, 2 Qs of 3 marks and 2

Questions of 2 marks has been provided. An interna choice has been provided in the 2marks questions of

Section E

8. Draw neat figures wherever required. Take ©t = % wherever required if not stated.

SECTION A

Section A consists of 20 questions of 1 mark each.

S.No Marks
Thevalues of x and y in the given figure are:
1 @x=10y=14 (byx=21;y=84 1
(c)x=21;,y=25 (d)x=10;y =40
The value of k such that 3x% + 2kx — k — 5 has the sum of the zeroes as half of
2 their product is 1
2 8 5 7
@3 (b) 5 ©3 (d) 5
If the lines given by 3x + 2ky = 2 and 2x + 5y + 1 = 0 are parallel, then the value
3 of kis 1
-5 2 15 3
@ (b) © (d)
The vaue of k for which the equation 2x* + 8kx + 8 = 0 has equal roots is
4 1

(@ 3 -3  (©23  (d)=1
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The value of x for which 2x, (x + 10) and (3x + 2) are the three consecutive terms

5 ofan A.P., is 1
(@6 (b) -6 (c) 18 (d)-18
The value of x for which DE || BC inthe given figureis
6 (@4 (b) 1 1
(€3 (d) 2 !
The relation between x and y such that the point P(x, y) is equidistant from the
7 points A(1, 4) and B(—1, 2) is 1
@x—-y+3=0 b)x=y (c)x=2y (d) None of these.
A line intersects the y-axis and x-axis at the points P and Q respectively. If (2, -5)
s is the mid-point of PQ, then the coordinates of P and Q are 1
o If SinB :%, then value of 3cosB — 4cos’B is .
@1 (b) 2 (©3 (d)o
" If acosO + bsind = m and asind — bcosd = n, then & + b® is 1
(@ m? + n? (b) m? — n? (c) 2mn (d) 4mn
The angle of elevation of the top of a 30 m high tower at a point 30 m away from
11 the base of the tower is: 1
(a) 30° (b) 45° (c) 60° (d) 90°
In the figure, PT and TQ are two tangents to the circle with centre O. If
£POQ = 110°, then PTQ s o
2 | : , \ v N 1
(@70 (b) 75 (c) 80 (d) 85 ' of1io } T
I"‘-_\. M .--.__,.
. |
In the given figure , quadrilateral ABCD is circumscribed touching the circle at P,
Q,Rand S. If AP=6cm, BP=5cm, CQ= 3 cm and DR= 4 cm, then perimeter of
13 | quadrilateral ABCD is B — 1
|
(&) 18cm (b) 27 cm 5 I{ \"'t_:
\ |
AN 2\
(c) 36 cm (d) 22 cm W e~ ok
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In a circle of radius 21 cm, an arc subtends an angle of 60° at the centre. The
14 length of thearcis 1
(a) 22cm (b) 21cm (c) 20cm (d) 25cm

A solid is in the shape of a cone standing on a hemisphere with both their radii
being equal to 1 cm and the height of the cone is equal to its radius. What will be
15 1

the volume of the solid in terms of t?

(a) m cm® (b) 2 w cm® (¢)3mem’ (d) 4w cm®

If the difference of Mode and Median of a data is 24, then the difference of
16 median and mean is 1

(a8 (b) 12 () 24 (d) 36

In afamily of 3 children, the probability of having at |east one boy is
17 7 1 5 3 1
@3 (b) ©3 (d;

The probability of selecting a boy randomly from a class is 0.6 and there are 45
18 students in the class. Then the number of girlsis 1

@9  (b)12 (©)36 (d)18

DIRECTION: In the question number 19 and 20, a statement of Assertion (A) is followed by a
statement of Reason (R). Choose the correct option.

(a) Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion
(A)

(b) Both assertion (A) and reason (R) are true and reason (R) is not the correct explanation of
assertion (A)

(c) Assertion (A) istrue but reason (R) isfalse.

(d) Assertion (A) isfase but reason (R) istrue.

Assertion (A): The 11thterm of an APis 7,9, 11, 13, ...... IS 27.

19 Reason (R): If S, isthe sum of first n terms of an AP, then its nth term an is given 1

by a, = S, + Sy

20 Assertion (A): The surface area of largest sphere that can be inscribed in a hollow 1
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cube of side ‘a’ is Ta®cm?.

Reason (R): The surface area of a sphere of radiusr is g mirs.

SECTION B

Section B consists of 5 questions of 2 marks each.

21 | Provethat /3 isan irrational number. 2
D isapoint on side BC of atriangle ABC such that ZADC = £BAC. Prove that

22 2
A _ o
CD CA’
If 4cot? 45 — sec? 60 + sin? 60 + p = %, find the value of p.

23 (Or) 2

2

If sec A + tan A = p, then prove that E2+1 = sin A.

o4 Find the length of tangent drawn to a circle with radius 7 cm from a point 25 cm 5
away from the centre.
Find the area of the corresponding minor sector of a circle of radius 35 cm and
central angle 90°.

25 (Or) 2
A chord of acircle of radius 14cm makes aright angle at the centre. Find the area
of the minor segment of the circle.

SECTIONC
Section C consists of 6 questions of 3 marks each.

Find the largest possible positive integer that divides 125, 162 and 259 leaving

26 3
remainder 5, 6 and 7 respectively.
If a and P are the zeroes of the polynomial p(x) = 3x* — 15x + 21. Form a

27 3
quadratic polynomial whose zeroes are o'? and
The sum of the digits of two-digit number is 9. Also 9 times this number is twice
the number obtained by reversing the order of the digits. Find the number.

28 3

(Or)
Determine graphically the vertices of the triangle, the equations of whose sides are

givenbelow: 2y —x=8; 5y —x=14;y—-2x=1
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29

If sin? @ — 3sinBcos B + 1 = 0, then prove that tan® = 1 or %

30

Prove that the length of tangents drawn from external point to acircle are equal.
(Or)

Prove that the angle between the two tangents drawn from an external point to a

circle is supplementary to the angle subtended by the lines segment joining the

points of contact at the centre.

31

The mode of the following seriesis 36. Find the missing frequency in it.

ClassInterval | 0-10|10-20|20-30|30-40|40-50|50-60|60-70
Frequency 8 10 f 16 12 6 7

SECTION D

Section D consists of 4 questions of 5 marks each.

32

Solvefor x: 3 (3X_1) R, (ﬂ) =5;X # § —3.

2x+3 3x—-1
(On)
A truck covers a distance of 150 km at a certain average speed and then covers

another 200 km at an average speed which is 20 km per hour more than the first
speed. If the truck covers the total distance in 5 hours, find the first speed of the

truck.

33

Prove that if aline is drawn parallel to one side of a triangle to intersect the other

two sides in distinct points, then the other two sides are divided in the same ratio.

PS PT

Infigure, — =
SQ TR

and £PST = «PRQ. Prove that PQR is an isosceles triangle.

I]

A solid toy is in the form of a hemisphere surmounted by a right circular cone.

The height of cone is 4cm and diameter of the base is 8cm. Determine the volume
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of the toy. If a cube circumscribes the toy then find the difference of the volumes
of cube and the toy. Also, find the total surface area of the toy.

(Or)
A circus tent is in the shape of cylinder surmounted by a conical top of same

diameter. If the common diameter is 56m, the height of cylindrical part is 6m and
the total height of tent above the ground is 27m, find the area of the canvas

required to making the tent. Also, find the volume of the tent.

Find the missing frequency and the median for the following distribution table if

35 | themeanis18. 5
Classinterval | 11-13|13-15|15-17|17-19|19-21|21-23|23-25
Frequency 3 6 9 13 X 5 4
SECTION E

Case study-based questions are compulsory.

Panka] wants to participate in the push-up challenge. He can currently make 3000
push-ups in one hour. But he wanted to achieve atarget of 3900 push-upsin one-
hour. With each day of practice, he is able to make 5 more push-upsin one hour as
compared to the previous day. On first day of practice, he do 3000 push-ups and
continues to practice regularly till histarget is achieved.
Based on the above information, answer the following guestions:

% (i) Form an AP representing the number of push-ups per day. )
(ii) Find the total number of push-ups performed by Pankgj in starting first week.
(iii) Find the minimum number of days Panka needs to practice before his goal is
achieved.

(Or)

On which day, Panka] performed 3500 push-ups?

37 | A boy standing at O, observed three kites at a points A, B and C. 4
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(i) What is the distance between the kites A and B?

(if) What isthe ratio by which y-axis divide the line segment AB?

(iii) What are the coordinates of point on the y-axis equidistant from B and C?
(Or)

What is the length of median of triangle through B?

38

A boy 4 m tall spots a pigeon sitting on the top of a pole of height 54m from the
ground. The angle of elevation of the pigeon from the eyes of boy at any instant is
60°. The pigeon flies away horizontally in such a way that it remained at a
constant height from the ground. After 8 seconds, the angle of elevation of the

pigeon from the same point is 45°.

o K .

B

Based on the above information answer the following questions (Take V3 =

1.73):
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(i) Find the distance between the boy and the pole.
(it) If the distance between the positions of pigeon increases, then what will be the
effect on the angle of elevation?

(iii) Find the distance of first position of the pigeon from the eyes of the boy.
(Or)

How much distance the pigeon coversin 8 seconds?
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Time Allowed: 3 Hrs.

CLASSX - MATHEMATICS
PRACTICE PAPER |

General Instructions:

1. This Question Paper has 5 Sections A - E.

2. Section A has 20 MCQs carrying 1 mark each

3. Section B has 5 questions carrying 02 marks each.
4. Section C has 6 questions carrying 03 marks each.
5. Section D has 4 questions carrying 05 marks each.
6. Section E has 3 case based integrated units of assessment (04 marks each) with subparts of the
values of 1, 1 and 2 marks each respectively.
7. All Questions are compulsory. However, an internal choice in 2 Qs of 5 marks, 2 Qs of 3
marks and 2 Questions of 2 marks has been provided. An internal choice has been provided in the
2marks questions of Section E

8. Draw neat figures wherever required. Take © = % wherever required if not stated.

Maximum Marks: 80

SECTION A
Section A consists of 20 questions of 1 mark each.
S.No Marks

1 If p and q are the zeroes of the quadratic polynomia f(x) = 2x* — 7x + 3, the 1
vaueof p+qg-pqis
@1 (M2 ()3 (d)Noneof these

2 D and E are respectively the points on the sides AB and AC of atriangle ABC 1
such that AD =2 cm, BD =3 cm, BC = 7.5 cm and DE || BC. Then, length of
DE (incm) is-
@25 @[3 (5 (6

3 If the sum of the ages of a father and his son in years is 65 and twice the 1
difference of their agesin yearsis 50, then the age of father is
(@) 40years (b)45years (c)55years (d) 65 years

4 If the perimeter of asquareis equal to the perimeter of acircle, then theratio 1

of thair areasis

(1114 (b) 2213 (01411  (d) 13:22
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If one root of the equation 4x” — 2x + (a — 4) = 0 be the reciprocal of the other,
then a =

@8 M-8 (@©4 (-4

The LCM of two numbersis 14 times their HCF. The sum of LCM and HCF is
600. If one number is 280, then the other number is

@20 (028 ()60 (d)80

If in two triangles ABC and DEF, 48 = B¢ = 22 then
DE  FE FD

(a) AFDE ~ ACAB (b) AFDE ~ AABC

(c) ACBA ~ AFDE (d) A BCA ~ AFDE

The surface area of acubeis 216cm?, its volumeis

(a) 144cm®  (b) 196cm®  (c) 212cm®  (d) 216cm®

The line segment joining the points P(-3, 2) and Q(5, 7) is divided by the
y-axisintheratiois
@31 134 ()32 (d)35

10

(1+tan?6)(1 —sin6)(1 + sin ) =
@0 @®M-1 ((©1 (@2

11

It is given that AABC ~ ADFE, A =30°, 2C=50°, AB=5cm, AC=8cm
and DF = 7.5 cm. Then, which of the following is true?
(@) DE =12 cm, £F = 50° (b) DE =12 cm, £F =100°

(c) EF=12cm, 2D = 100° (d) EF=12cm, 2D = 30°

12

The radius of a circle whose circumference is equal to the sum of the
circumference of the two circles of diameters 36cm and 20cm is
(a) 56cm (b) 42cm (c) 28cm (d) 16cm

13

The arithmetic meanof X, X+ 3, X+ 6, X+ 9and x + 12

@x+6 (b)x+5 (¢c)x+7 (dx+8
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14 If sin 6 + cos 6 = 1, then the value of sin 6.cos 6 = 1
@1 @m0 (-1 (@2

15 | A bag contains 5 red balls and n green balls. If the probability of drawing a 1
green ball isthree timesthat of ared ball, then thevalue of nis
(a) 18 (b) 15 (c) 10 (d) 20

16 In the figure, AB is a chord of circle and AOC is its diameter such that 1
£ACB =50°. If AT isthe tangent to the circle at the point A, then £BAT is:
(a) 65°
(b) 60°
(c) 5o°
(d) 40°

17 In A ABC, right angled at B,sin A = % , then the value of cos C is 1

7 24 7 24

@ O ©5; @

18 If for adata, Mean:Median = 9:8, then Median:Mode = 1

(@ 8:9 (b) 4:3 (c) 7.6 (d)5:4

DIRECTION: In the question number 19 and 20, a statement of Assertion (A) is followed by a
statement of Reason (R). Choose the correct option

19

Assertion: If the point P(x, y) is equidistant from L(5, 1) and M(-1, 5) then, the
relation betweenx andy isx = y.

Reason: The coordinates of the point P(x, y) which is the mid - point of the
line segment joining A(Xy, y1) and B(xy, y,) are (%, %).

(a) Both assertion (A) and reason (R) are true and reason (R) is the correct
explanation of assertion (A)

(b) Both assertion (A) and reason (R) are true and reason (R) is not the

correct explanation of assertion (A)

(c) Assertion (A) istrue but reason (R) isfalse

(d) Assertion (A) isfalse but reason (R) istrue

1
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20 | Assertion: The HCF of two numbers is 9 and their LCM is 2016. If the one 1
number is 54, then the other number is 336.
Reason: Relation between numbers and their HCF and LCM s product of two
numbersa, b = HCF (a, b) x LCM (a, b).
(a) Both assertion (A) and reason (R) are true and reason (R) is the correct
explanation of assertion (A)
(b) Both assertion (A) and reason (R) are true and reason (R) is not the
correct explanation of assertion (A)
(c) Assertion (A) istrue but reason (R) isfalse
(d) Assertion (A) isfalse but reason (R) istrue
SECTION B
Section B consists of 5 questions of 2 marks each.
21 In the given figure, sectors of two concentric circles of radii 7 cm and 3.5 cm
are given. Find the area of the shaded region.
_‘__':ii j—‘:—-l:—.. — _l._-"'_
ﬂ%
iy e — 2
(Or)
A horse is placed for grazing inside a rectangular field 70 m by 52 m and is
tethered to one corner by arope 21 m long. On how much area can it graze?
22 Prove that the angle between the two tangents drawn from an externa point to
a circle is supplementary to the angle subtended by the line segment joining 2
the points of contact at the centre.
23 In figure, ABCD isarectangle. Find the values of x and y.
5] Xty €
14 cm X—y 2
A 30 cm B
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24

In the given figure, A ABC ~A DEF. Find the length of the sides of the each

triangle.

B C

25

Show that 2202 ~130_ _ 111 30°

1+tan 60°-tan 30°

(Or)
In APQR, right angled a Q, PQ = 3 cm and PR = 6 cm. Determine 2QPR and

£PRQ.

Section

SECTIONC
C consists of 6 questions of 3 marks each.

26

Check graphicaly whether the pair of linear equations 4x — y — 8 = 0 and
2x — 3y + 6 = 0 is consistent. Also, find the vertices of the triangle formed by
these lines with the x-axis.

(On)

Ten years ago, father was 12 times as old as his son and ten years hence, he

will be twice as old as his son will be, find the present ages.

27

If secB =x+:—x,provethatsec9+tan6 = 2X or 2—1X

28

Given that /5 is irrational, prove that 2 4+ 3+/5 is irrational.

29

In the figure, tangents PQ and PR are drawn to a circle such that £ZRPQ = 30°.

A chord RSisdrawn parallel to the tangent PQ. Find ZRQS.

0
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(On)

Prove that opposite sides of a quadrilateral circumscribing a circle subtend

supplementary angles at the centre of the circle.

30

Two dice are thrown simultaneously. What is the probability that
(i) 5 will not come up on either of them?
(if) 5 will come up on at least one?

(iii) 5 will come up at both dice?

31

Find the value of k such that the polynomial x*— (k + 6)x + 2(2k — 1) has sum

of its zeros equal to half of their product.

SECTIOND

Section D consists of 4 questions of 5 marks each.

32

The mean of the following frequency table is 50. But the frequencies x and y

in class 20 — 40 and 60 — 80 are missing, find the missing frequencies.

Class | 0-20|20-40|40-60|60-80|80-100 | Total
Frequency | 17 X 32 y 19 120

33

If AD and PM are medians of triangles ABC and PQR respectively where

A ABC ~A PQR, prove that =
PQ PM

A building is in the form of a cylinder surmounted by a hemispherical dome.

The base diameter of the dome isequal to 2 of the total height of the building.

Find the height of the building if it contains 67 i m? of air.

(Or)
Due to heavy floodsin a state, thousands were rendered homeless. 50 schools
collectively offered to the state government to provide place and the canvas for
1500 tents to be fixed by the government and decided to share the whole

expenditure equally. The lower part of each tent is cylindrical of base radius

397




2.8 m and height 3.5 m, with conical upper part of same base radius but height
2.1 m. If the canvas used to make the tent costs X 120 per sg. m, find the

amount shared by each school to set up the tents.

35

A person on tour has %.360 for his expenses. If he extends his tour for 4 days,

he has to cut down his daily expenses by %.3. Find the original duration of the

tour.
(Cr) 5
A plane left 30 minutes later than the schedule time and in order to reach its
destination 1500km away in time it hasto increase its speed by 250 km/hr
from its usual speed. Find its usual speed.
SECTION E
Case study-based questions are compulsory.

36 In a cinema hall, peoples are seated at a distance of 1m from each other, to
maintain the social distance due to CORONA virus pandemic. Let three
peoples sit at the points P, Q and R whose coordinates are (6, —2), (9, 4) and
(10, 6) respectively.

Based on the above information, answer the following
i) Find the distance between P and R. 4
Ii) Find the midpoint of the line segment joining P and R.
i) If apoint A lie on the straight-line joining Q and R such that it divides the
distance between them in the ration of 1: 2. Then find the coordinates of A.

(Or)
Find the ratio in which Q divides the line segment joining P and R.

37 Rohit is standing at the top of the building observes a car at an angle of 30°,
which is approaching the foot of the building with a uniform speed, 6 seconds 4

later, angle of depression of car formed to be 60°, whose distance at that
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instant from the building is 25m.

- \fl{; I-/f
) ’.’,/
// /
2
’” /
[ /
7 /
----- J .’l
: i /
———a—u———— AN NSO
D ( B
25 m—>

Based on the above information, answer the following questions:
1) Find the height of the building.
ii) Determine the distance between two positions of the car.
(Or)
Evaluate the time taken by the car to reach the foot of the building from the
starting point.
i) Find the distance of the observer from the car when it makes an angle

of 60°

38

India is competitive manufacturing location due to the low cost of man power
and strong technical and engineering capabilities contributing to higher quality
production runs. The production of TV setsin afactory increases uniformly by
a fixed number every year. It produced 16000 sets in 6" year and 22600 in 9™
year.

Based on the above information, answer the following questions.

1) Find the production in the first year.

ii) In which year, production will be 29200?

iii) Find the difference of the production during 7" year and 4™ year.
(Or)

Find the difference between 12" year and first year.
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Time Allowed: 3 Hrs.

CLASSX - MATHEMATICS
PRACTICE PAPER |11

General Instructions:

1. This Question Paper has 5 Sections A - E.
2. Section A has 20 MCQs carrying 1 mark each
3. Section B has 5 questions carrying 02 marks each.

4. Section C has 6 questions carrying 03 marks each.

5. Section D has 4 questions carrying 05 marks each.

Maximum Marks: 80

6. Section E has 3 case based integrated units of assessment (04 marks each) with subparts of the

valuesof 1, 1 and 2 marks each respectively.

7. All Questions are compulsory. However, an internal choice in 2 Qs of 5 marks, 2 Qs of 3

marks and 2 Questions of 2 marks has been provided. An internal choice has been provided in the

2marks questions of Section E

8. Draw neat figures wherever required. Take © = % wherever required if not stated.

SECTION A
Section A consists of 20 questions of 1 mark each.
S.No Marks

1 If the product of the zeroes of the quadratic polynomial 3x* + 5k + k is _?2
then value of k is 1
@3 @®-2 (©2 (3

2 The distance between the points (a cosa + b sina, 0) and (0, a sina — b cosa)
IS 1
(@a+b> (a+b (@©a&-b®> (d)VaZ+ b?

3 In AABC and APQR, we have AB = 4.5cm, BC = 5cm, CA = 6v2cm,
PQ = 10cm, QR = 9cm, PR = 12v/2cm. If 2A = 75° and «B = 55°, then
/P = 1
(@) 75° (b) 55° (c) 50° (d) 130°

4 If the area of the sector of acircleis 1—58 of the area of the circle, then sector
angleis 1

(@60° (b)90°  (0)100°  (d) 120°

400




If the sum of 15 observations of a data is (434 + x) and the mean of the
observation is x, then x =

@25 (027 (31  (d)33

The value of k, for which the system of equations kx + y = k® and
x + ky = 1 hasinfinitely many solutionsis

@1 (k)2 (03 (d) 4

The value of 2(sin? 45° + cot? 30°) — 6(cos? 45° — tan? 30°) is
@6 M3 (@©2 (d4

Infigure, £ZACB = 2CDA, AC = 8cm, AD = 3cm, then BD =
22

@ 3 C

(b) 3 wom

0% v

A*3em "D I T,

()=

If X*+ (4x + k — 1) + 2 = 0 has equal roots, then k =

S =ikl 'H"H B

10

AB and CD are two common tangents to circles which touch each other at C.
If D lieson AB such that CD = 4cm, then AB =

() 4cm (b) 6cm (c) 8cm (d) 12cm

11

If the perimeter of a sector of acircle of radius 6.5cmis 29cm, thenitsareais
(@ 58cm®  (b) 52cm? (c) 25cm? (d) 56cm?

12

Thevaueof (secA +tanA) (1-sinA)is
(@secA (b)snA  (c)cosecA  (d)cosA

13

The mean and median of the data a, b and ¢ are 50 and 35 respectively, where
a<b<c.Ifc—a=55,thenb-ais
(a8 (b) 7 ©3 (d) 5
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14 | The probability of guessing the correct answer to certain question is % If the

probability of not guessing the correct answer to this question is g then 1

@ n=4m (b) n=3m (c)n=2m (dm=n

15 The sum of HCFand LCM of 12, 21, 15is

(@423  (b)420 () 417  (d) 140

16 In AABC, right-angled a B, AB = 5 cm and 2ZACB = 30° then the length of

theside ACis 1

(@ 5v3cm  (b) 2v/3cm (c) 10cm (d) None of these

17 A solid is hemispherical at the bottom and conical above. If the surface areas
of the two parts are equal, then the ratio of its radius and height of its conical
part is

@1v2 (V21 (13 (d)+V3:1

18 If in two similar triangles DEF and PQR, «D = £Q and £R = £E, then which

of the following is not true?

__DF __EF __DF DE

EF DE DE EF
@ 2r = 5o B =% Ox=n DH=x

DIRECTION: In the question number 19 and 20, a statement of Assertion (A) is followed by a
statement of Reason (R). Choose the correct option

(a) Both assertion (A) and reason (R) are true and reason (R) is the correct
explanation of assertion (A)

(b) Both assertion (A) and reason (R) are true and reason (R) is not the
correct explanation of assertion (A)

(c) Assertion (A) istrue but reason (R) isfalse

(d) Assertion (A) isfalse but reason (R) istrue

19 Assertion: If product of two numbers is 5780 and their HCF is 17, then their
LCM is 340. 1
Reason: HCF is always afactor of LCM.
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20 Assertion: If the centroid of the triangle having its vertices at A(1, a),
B(2, b) and C(c?, -3) lieson x-axis, thena+ b = 3. 1
Reason: On y-axis, x-coordinate of every point is zero.
SECTION B
Section B consists of 5 questions of 2 marks each.
21 If the perimeter of a semi-circular protractor is 66 cm, find the diameter of the
protractor.
(Or) 2
The minute hand of a clock is 20 cm long. Find the area on the face of the
clock described by the minute hand between 8 am and 8:45 am.
22 In the adjoining figure, DE || AC and DC || AP. Prove that % = i—;.
AN 2
I|II ‘\HI \
g e} L
23 cotA—cosA _ cosecA-1
Prove that cotA+cosA  cosecA+1
(Or) 2
Evaluate the following : = 690: 4st2 30,: _timz =
sin“ 30°+cos“ 30
24 | solvethe following linear equations: E +2=11, %x - % = 2
25 In the given fig. AB is diameter of the circle with centre O and AT is
tangent. If ZAOQ=58°, find ZATQ.
2
SECTIONC
Section C consists of 6 questions of 3 marks each.
26 If one zero of the polynomia ax® + bx + c is double the other, prove that
3

2b? = 9ac.
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27

Two tangents RQ and RP are drawn from an external point R to the circle

with centre O. If £PRQ = 120°, then prove that OR = PR + QR.

(On)

If PQ isatangent at apoint C to a circle with centre O. If AB is a diameter

and £CAB = 30°, find 2PCA.

28

Prove that: 2(sin® 8 + cos® 8) — 3(sin* 8 + cos* ) + 1 = 0.

29

All the black face cards are removed from a pack of 52 playing cards. The
remaining cards are well shuffled and then a card is drawn at random. Find

the probability of getting a (i) face card (ii) red card (iii) black card

30

Find the largest number that will divide 398, 436 and 542, leaving remainders
7, 11 and 15 respectively.

31

The sum of a two-digit number and the number formed by interchanging its
digit is 110. If 10 is subtracted from the first number, the new number is 4
more than 5 times the sum of the digits, find the first number.

(Or)
The area of arectangle gets reduced by 80 sg. unitsiif its length is reduced by

5 units and breadth is increased by 2 units. If we increase the length by 10
units and decrease the breadth by 5 units, the area is increased by 50 sq.

units. Find the length and breadth of the rectangle.
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SECTIOND

Section D consists of 4 questions of 5 marks each.

32

In the figure, | || m and line segments AB, CD and EF are concurrent at point

AE _ AC _ CE

P. Provethat — = — = —. | -
BF BD DF A g

- g

33

Two trains leave arailway station at the same time. The first train travels due
west and the second train due north. The first train travels 5 km/hr faster than
the second train. If after two hours, they are 50 km apart, find the average

speed of each train.

34

If the median of the following datais 32.5, find the values of x and y.

Class Interva

0-10

10-20

20-30

30-40

40-50

50 - 60

60 - 70

Totd

Frequency

X

5

9

12

y

3

2

40

35

A solid wooden toy is in the form of a hemisphere surmounted by a cone of

same radius. The radius of hemisphere is 3.5 cm and the total wood used in
the making of toy is 166Zcm3. Find the height of the toy. Also find the cost

of painting the hemisphere part of the toy at the rate of 210 per cm®.
(Or)

A solid toy is in the form of a hemisphere surmounted by a right circular
cone. The height of the cone is 2 cm, and the diameter of the base is 4 cm.
Determine the volume of the toy. If aright circular cylinder circumscribes the
toy, find the difference between the volumes of the cylinder and the toy.

(Take m=3.14)

SECTION E

Case study-based questions are compulsory.

36

Swathi gets pocket money from her father every-day. Out of the pocket
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money, she saves 2.2.75 on the first day, 2.3 on second day, ¥3.25 on the
third and so on.
On the basis of above information, answer the following questions:
i) What is the amount saved by Swathi on 14" day?
(Or)
What is the amount saved by Swathi on 30" day?
i) What is the total amount saved by her in the month of June, if he starts
saving from 1% June?

1ii) On which day, she saves ten times as much she saved on day 1?

37

The camping alpine tent is usually made using high quality canvas and it is
waterproof. These apine tents are mostly used in hilly areas as the snow will
not settle on the tent and make it damp. It is easy to lay out and one need not
use a manual to set it up. One apine tent is shown in the figure given below
which has two triangular faces and three rectangular faces. Also, the images

of canvas on graph paper is shown in the adjacent figure.

Based on the above information, answer the following questions:
(i) Find the distance of point Q from y-axis.

(On)
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What are the coordinates of U?
i) Find the distance between points P and Q.
iii) If apoint A(x, y) isequidistant from R and T, write the relation between x

andy.

38

A boy 4m tall spots a pigeon sitting on the top of a pole of height 54m from
the ground. The angle of elevation of the pigeon from the eyes of boy at any
instant is 60°. The pigeon flies away horizontally in such a way that it
remained at a constant height from the ground. After 8 seconds, the angle of
elevation of the pigeon from the same point is 45°.

a. Ca
.. 3 9\_.

.

| I "'(':("':T: i

-

Based on the above information, answer the following questions:
1) Find the distance of first position of the pigeon from the eyes of the boy.
i) Evaluate the distance between the boy and the pole?
Iii) How much distance the pigeon coversin 8 second?
(Or)

Find the speed of the pigeon.
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Time Allowed: 3 Hrs.

CLASSX - MATHEMATICS
PRACTICE PAPER IV

General Instructions:

1. This Question Paper has 5 Sections A - E.
2. Section A has 20 MCQs carrying 1 mark each
3. Section B has 5 questions carrying 02 marks each.

4. Section C has 6 questions carrying 03 marks each.

5. Section D has 4 questions carrying 05 marks each.

Maximum Marks: 80

6. Section E has 3 case based integrated units of assessment (04 marks each) with subparts of the

values of 1, 1 and 2 marks each respectively.

7. All Questions are compulsory. However, an internal choice in 2 Qs of 5 marks, 2 Qs of 3

marks and 2 Questions of 2 marks has been provided. An internal choice has been provided in the

2marks questions of Section E

8. Draw neat figures wherever required. Take w = % wherever required if not stated.

SECTION A
Section A consists of 20 questions of 1 mark each.
S.No Marks
1 If A (1, 3),B (-1, 3), C(2, 5) and D (x, 5) are the vertices of a parallelogram
ABCD, then thevalue of x is: 1
@3 (M4 (g5 (d)55
2 | Inthefigure, PA and PB are tangents to the circle with centre O such that £LAPB
= 50°, then the measure of LOAB = L
(a) 37° (b) 36° et |
(c) 50° (d) 25°
3 |ifsech + tanf = p, then pz_ =
p2+1 1
@tand (b)cos® (c)sin®  (d) cosecO
4 | If the perimeter of acircleisequal to that of a square, then the ratio of their
areasis: 1

@n:2 (®4:n (©l:2 d2:=«
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If in triangles ABC and DEF, «B = £E, «F = «C and AB = 3DE, then the two

triangles are:
1

(a) congruent but not similar (b) similar but not congruent
(c) neither congruent nor similar (d) congruent as well as similar

6 |Two postive integer's m and n are expressble in the form of
m =pq3andn =p3q?>, where p and g ae prime numbers, then
HCF(m, n) = 1
@pa  (b)pa® (p°¢® (d)p*q’

7 | What isthe angle of elevation of the sun when the length of the shadow of
avertical poleisequal toits height? 1
(@ 30° (b) 60° (c) 45° (d) None of these

8 | Inthefigure, CP and CQ are tangents to a circle with centre O. ARB is another
tangent touching the circle a R. If CP = 11 cm and BC = 7 cm, then the length
of BRis: 1
(@ 3.5cm (b) 4cm
(c) 3cm (d) 11 cm

9 | Theroots of the equation x? + x — p(p + 1) = 0, where p isa constant are

1

@p,p+tl (b)-pptl  ()p,~(p+1) (d-p-(t])

10 | The area of a quadrant of a circle, where the circumference of circle is
44 cmis 1
(@ 325cm® (b)35.5cm? () 36.5cm®  (d) 38,5 cm?

11 | The probability that a non-leap year selected at random will contain 53 Sundays
is: 1

1 2 3 5

@; b ©7 (@

12 | If 7 times the 7" term of an AP is equal to 11 times its 11" term, then its 18"
term will be: 1

@7 M1l (@©18 (do
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13 | Consider the following frequency distribution of the heights of 60 students of a

class:
Height (incm) | 150 - 155 | 155- 160 | 160 - 165 | 165- 170 | 170 - 175
No of Students 15 10 8 9 5 1

The upper limit of the median classin the given datais

(8165 (b)155 (c)160 (d) 170

14 | Which of the following can be the probability of an event?

18 8 1
(@ -0.04 (b)1.004 (¢) - (d);
15 | The graph of y = p(x), where p(x) is a polynomial in variable x. The number of
zeroes of p(x) is:
1
(@2 (b) 3
(04 (d)0

16 | If the centroid of the triangle formed by (7, x), (y, -6) and (9, 10) is (6, 3),
then the value of x and y respectively are: 1
@53 (52 (32 (65

sin3 0+cos3 6 I
17 —  +sinf - cos O =
sin 6+cos 6 1

@0 M1 (@©-1 (d;

18 | Thepair of equations x = aand y = b graphically represents lines which are:
(@) Pardlel (b) intersecting at (b, a) 1
(c) coincident (d) intersecting at (a, b)

DIRECTION: In the question number 19 and 20, a statement of Assertion (A) is followed by a
statement of Reason (R). Choose the correct option

(a) Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of
assertion (A)

(b) Both assertion (A) and reason (R) are true and reason (R) is not the correct explanation of
assertion (A)

(c) Assertion (A) istrue but reason (R) isfalse

(d) Assertion (A) isfalse but reason (R) istrue
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19

Assertion(A): Volume of acube having length of diagonal 5v/3cm is 125cm?®.
Reason(R): For a cube having length of diagonal = +/3 side and

1
volume = (side)®.
20 | Assertion (A): 5, 10, 15 are three consecutive terms of an AP.
1
Reason (R): if a, b, c are three consecutive terms of an AP, then2b=a+c
SECTION B
Section B consists of 5 questions of 2 marks each.
21 . cosecf+sect _ v3+1
Find an acute angle 6, when —v. A
(Or) 2
m2+1
If tan 6 + sec & = m, then prove that secd = .
22 | Inthe given figure, two tangents RQ and RP are drawn from an external point R
to the circle with centre O. If £PRQ = 120°, then prove that OR = PR + RQ.
2
23 | In the given figure AB is a diameter of the circle, AC = 6cm and BC = 8 cm.
Find the area of the shaded region (Use & = 3.14).
2
24 | Show that 9" can never end with digit O for any natural number n.
(Or)
2

On morning walk, three persons step off together and their steps measure
40 cm, 42 cm and 45 cm respectively. What is the minimum distance each should

walk so that each can cover the same distance in complete steps?
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25 | Inthegiven figure, % = % = %and AB = 8cm. Find the value of DC.
2
SECTIONC
Section C consists of 6 questions of 3 marks each.
26 | If o and P are the zeroes of the quadratic polynomial p(x) = x* — 5x + 6, find the
3
vaueof: (i) o® + B2 (i) o°p% + o*B>.
27 | A circle is touching the side BC of AABC at P and touching AB and AC
3
produced at Q and R respectively. Prove that AQ = % (Perimeter of A ABC).
28 The mode of the following seriesis 36. Find the missing frequency in it.
ClassInterval |0-10|10-20|20-30|30-40|40-50|50-60|60-70 3
Frequency 8 10 f 16 12 6 7
29 | Prove that 3 + 2+/5 is irrational. 3
30 | Solve: 99x + 101y = 499; 101x + 99y = 501.
(©r)
If x + 1isafactor of 2x3 + ax? + 2bx + 1, then find the values of aand b given | 3
that 2a- 3b = 4.
31 | provethat: A LA I
cosecA—cotA sin A sin A cosecA+cotA
(OI') 3
. 1+secf—tanf _ 1-sin6
Prove that: 1+secO+tanf  cosO
SECTIOND
Section D consists of 4 questions of 5 marks each.
32 | From a solid right circular cylinder with height 12 cm and radius of the base 5
cm, aright circular cone of the same height and the same base radius is removed. 5

Find the volume and total surface area of the remaining solid. [Use m=3.14.]
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(Or)
A toy isin the form of acylinder with hemispherical ends. If the whole length of
the toy is 90 cm and its diameter is 42 cm, find the cost of painting the toy at the

rate of 70 paise per cne.

33

An aeroplane left 30 minutes later than its scheduled time and in order to reach
its destination 1500 km away in time, it had to increase its speed by 250 km/h
from its usual speed. Determine its usual speed.

(Or)
The difference of two natural numbersis 5 and the difference of their reciprocals

is 110. Find the numbers.

Find the missing frequencies f, and f,, if mean of 50 observations given below is
38.2.

Class |0-10|10-20|20-30|30-40|40-50|50-60 | 60-70
Frequency | 4 4 f, 10 f, 8 5

35

If two poles 5 m and 15 m high are 100 m apart, then find the height of the point
of intersection of the line joining the top of each pole to the foot of the opposite

pole.

SECTION E

Case study-based questions are compulsory.

36

There are two temples on each bank of ariver. One temple is 50 m high. A man,
who is standing on the top of a 50m high temple, observed from the top that the
angle of depression of the top and foot of other temple are 30° and 60°
respectively.

(i) Draw a neat, labelled figure to show the above situation diagrammatically.

(i1) Find measure of angle ADF (Or) Find measure of angle ACB.
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(iii) Find the height of the other temple.

37

Resident Welfare Association (RWA) of a Gulmohar Society in Delhi have
installed three electric poles A, B and C in a society’s common park. Despite
these three poles, some parts of the park are still in dark. So, RWA decides to
have one more electric pole D in the park.

The park can be modelled as a coordinate system given below.

T TR T R o
(i) What is the distance of the pole B from the corner O of the park?

(i) What are the coordinates of the mid-point of the line joining the points A
and C?

(On)

Find the coordinates of the point which dividing the line segment BC in the ratio
1:2.

(ii1) Find the position of the fourth pole D so that four points A, B, C and D form

a parallelogram.

38

Amit was playing a number card game. In the game, some number cards (having
both +ve or-ve numbers) are arranged in a row such that they are following an
arithmetic progression. On his first turn, Amit picks up 6th and 14th card and

finds their sum to be -76. On the second turn he picks up 8th and 16th card and
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finds their sum to be -96.

Based on the above information, answer the following questions.

(i) What is the difference between the numbers on any two consecutive cards?

(i) Find the number on first card.

(iii) What is the number on the 19+ card?

What is the number on the 23« card?

(On)
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CLASSX - MATHEMATICS
ANSWER KEY - PRACTICE PAPER |

SECTION A
Section A consists of 20 questions of 1 mark each.
S.No Marks
1 (b)x=21,y=84 1
2 (o g 1
3 |(©% 1
4 |(d)z1 1
5 (@) 6 1
6 |(d)?2 1
7 (d) None of these 1
8 |(d)(0,-10) & (4,0) 1
9 |(do 1
10 |(@m’+n? 1
11 | () 45° 1
12 | (@70° 1
13 | (c)36cm 1
14 | (a) 22cm 1
15 |(a)mcm® 1
16 |(b) 12 1
17 | @ 1
18 | (d)18 1
19 | (c) Assertion (A) istrue but reason (R) isfase. 1
20 | (c) Assertion (A) istrue but reason (R) isfalse. 1
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SECTION B

Section B consists of 5 questions of 2 marks each.

21 | Proof

22 Proof

23 |p=0
(Or)
Proof

24 | 24cm

25 |3500cm?
(Or)
56cm?

SECTION C

Section C consists of 6 questions of 3 marks each.

26 |12
27 | k(49x* — 11x + 1)
28 |18
(Or)
|| A
i | I e
e -_—_.1"..-'- .l'II :
= =y f
= |-:|:!___._t:: I 1 "l | k]
.,-".'-.-.'.F‘ o+

Hence the vertices of triangle are (—4,2) , (1,3), (2,5).
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29 | Proof
30 | Proof
31 (f=10
SECTION D
Section D consists of 4 questions of 5 marks each.
32 |x=0or-7
(Orn)
60km/hr
33 | Proof
34 | Volume=201.14cm3 and Surface Area= 172cm?
(Or)
4136m?
35 | x=8

SECTION E

Case study-based questions ar e compulsory.

36

i) 3000, 3005, 3010, ..., 3900
ii) 624450

iii) 180

(Or)

101

37

i) V53
i) 3:4

iii) (0, 4)

38

.y 50
I)Em
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i) Angle of elevation decreases

i) == m
V3

(On)

21.09m
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CLASSX - MATHEMATICS
ANSWER KEY - PRACTICE PAPER ||

SECTION A

Section A consists of 20 questions of 1 mark each.

S.No Marks
1 ((b)2 1
2 | (b3 1
3 | (b) 45years 1
4 [(c0)1411 1
5 [((a8 1
6 |(d)8o 1
7 |(a) A FDE ~A CAB il
8 | (d) 216cm® 1
9 |(d)35 1
10 [(0)1 1
11 | (b) DE=12cm, 2F = 100° 1
12 | (a) 56cm 1
13 [(@x+6 1
14 [(b)0 1
15 | (b) 15 1
16 | (c) 50° 1
17 | (a) = 1
18 | (b) 4:3 1
19 | (d) Assertion (A) isfalse but reason (R) istrue 1
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20 | (a) Both assertion (A) and reason (R) are true and reason (R) is the correct

explanation of assertion (A)

SECTION B
Section B consists of 5 questions of 2 marks each.

21 |9.625cm?
(Or)
346.5cm?

22

2BOA + £APB = 180°

23 |x=228&y=8

24 |AB =9cm, BC =12 cm, AC =15 cm, DE = 18 cm, EF = 24 cm and

DF =30 cm.

25 % (On both sides)

(Or)
30° & 60°

SECTION C

Section C consists of 6 questions of 3 marks each.

26 |(-3,0),(3,4) and (2, 0)
(Or)

34 years and 12 years

27 2X or L
2X

28 | Irrational
29 | £RQS = 30°

(Or)

Proof

(i) 26 (i) v (i) ”
31 k=7

SECTION D

Section D consists of 4 questions of 5 marks each.

32 |[x=28&y=24
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33 |AB_AD
PQ PM
34 | 6m
(Or)
3332640
35 | 20days
(Or)
750 km/hr
SECTION E
Case study-based questions are compulsory.
36 | i) 45 units
i) (8, 2)
iii) (%, %) (Or) 3:1
37 |i)25V3 m
i) 50m (Or) 9 seconds
iii) 50m
38 [ i)5000
i) 12" year

iii) 6600 (Or) 24200
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CLASSX - MATHEMATICS
ANSWER KEY - PRACTICE PAPER 111

SECTION A

Section A consists of 20 questions of 1 mark each.

S.No Marks
1 |[(b)-2 1
2 | (d)Va?+ b? 1
3 |(c)50° 1
4 | (c)100° 1
5 (031 1
6 [((@1 1
7 (a) 6 1
8 | (0 % 1
9 ()31 1
10 | (c) 8cm 1
11 | (b) 52cm? 1
12 | (d) cosA 1
13 |(d)5 1
14 | (b) n=3m 1
15 | (a) 423 1
16 | (c) 10cm 1
17 | (d)V3:1 1
18 | () =1 1
19 | (b) Both assertion (A) and reason (R) are true and reason (R) is not the correct 1
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explanation of assertion (A)

20 | (b) Both assertion (A) and reason (R) are true and reason (R) is not the

correct explanation of assertion (A)

SECTION B

Section B consists of 5 questions of 2 marks each.

21 | 25.67cm
(Or)

6600
mZ

7

22 |BE _BC
EC  CP

23 |67

12

24 |x=6&y=36

25 |61°
SECTION C
Section C consists of 6 questions of 3 marks each.
26 |2b°=9ac
27 |OR=PR+QR
(Or)
60°
28 |0
(1) - (i) > (iii) -
30 |17
31 |64
(Or)
40 units and 30 units
SECTION D
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Section D consists of 4 questions of 5 marks each.

32 |AE _ AC _ CE

BF BD DF 5
33 | 15km/hr & 20km/hr 5
34 |[x=3&Yy=6 5

35 | h=95cmandX770

(OI’) 5

25.12cm?3

SECTION E
Case study-based questions are compulsory.

36 |i)36 (Or) <10
ii) 2191.25 4

iii) 100

37 |i)9units(Or) (8, 2)

i) 7 units

4
i)y=5
38 |10
')@m
..y 50
||)\/—§m 4

1ii) 21.09m (Or) 2.63m/sec
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CLASSX - MATHEMATICS
ANSWER KEY - PRACTICE PAPER IV

SECTION A

Section A consists of 20 questions of 1 mark each.

S.No Marks
1 |(b)4 1
2 |(d)25° 1
3 |(c)sind 1
4 |(b)d4:mn 1
5 | (b) similar but not congruent 1
6 | (b)pq’ 1
7 |(c)45° 1
8 |(b)4cm 1
9 |©p,~(p+1) 1
10 |(c) 36.5cm’ 1
11 |(@)s 1
12 | (d)O il
13 | (c) 160 1
14 | (o) 1
15 [(c) 4 1
16 | (b)5,2 1
17 [(b)1 1
18 | (d) intersecting at (&, b) 1
19 | (a) Both assertion (A) and reason (R) are true and reason (R) is the correct 1

explanation of assertion (A)

426



20

(a) Both assertion (A) and reason (R) are true and reason (R) is the correct

explanation of assertion (A)

SECTION B

Section B consists of 5 questions of 2 marks each.

21 | 30°
(Or)
Proof

22 | Proof

23 | 54.5cm?

24 | Proof
(Or)
2520

25 |10cm

SECTIONC

Section C consists of 6 questions of 3 marks each.

26 | (i) 13 (ii) 180

27 | Proof

28 |[f=10

29 | Proof

30 |[x=3y=2
(Or)
a=5b=2

31 | Proof

SECTION D

Section D consists of 4 questions of 5 marks each.

32

628cm® and 659.4cm?
(Or)
% 8316
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33 | 750 km/h
(Or)
10and 15

34 |7and 12

35 |3.75m

SECTION E
Case study-based questions are compulsory.

36 | ()

A ™~

v
(ii) 30°
(Or)
60°

(iii) 33.33m

37 | (i) 6v2 units

@ (7
(Or)

(17 16)
3’3

(iii) (1, 5)

38 | ()5
(i) 7
(iii) -83
(Or)
-103
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