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CHAPTER-1

NUMBER SYSTEMS
MIND M APPING
Chapter 1
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GIST/SUMMARY OF THE L ESSON:

The chapter introduces different types of numbers and extends the concept of the number system to include

irrational numbers and the real number line. Students learn how to represent numbers on the number line and

understand operations such as rationalization and laws of exponents for real numbers.

DEFINITIONSAND FORMULAE:

= Natural Numbers (N): Counting numbers starting from 1. N ={1, 2, 3, 4, ...}

= Whole Numbers (W): Natural numbersincluding 0. W ={0, 1, 2, 3, ...}

= |ntegers (Z): All positive and negative whole numbersincluding 0. Z ={..., -3,-2,-1,0, 1, 2, 3, ...}

= Rational Numbers (Q): Numbers that can be expressed in the form p/q, wherep, g € Z and q # 0. E.g., 1/2, -3/4,
5

= |rrational Numbers: Numbers that cannot be expressed as p/g. Decimal expansion is non-terminating and non-
repeating. E.g., V2, V3, n

= Real Numbers (R): All rational and irrational numbers together form the real numbers. R = Q U Irrational
Numbers

= Terminating Decimal: A decimal that ends after a certain number of digits. E.g., 0.25 = 1/4

= Non-Terminating Recurring Decimal: Decimal expansion that goes on forever but has a repeating pattern. E.g.,
0.666... = 2/3

= Non-Terminating Non-Recurring Decimal: Infinite decimals with no repeating pattern; they areirrationa. E.g.,
n=3.141592...

KEeY CONCEPTSAND FORMULAE

1 Representation of Real Numbers on the Number Line —
Rational numbers can be easily plotted using the number line. Irrational numbers "

like V2, V3 can be represented using the Pythagoras Theorem: e ;,f A :
To locate V2: Draw a right triangle with legs of 1 unit each. Hypotenuse = V2. . |

For every positive real number x, Vx can be represented by a point on the number

line by using the following steps:

(1) Obtain the positive real number x (say) X
(i1) Draw aline and mark apoint A onit.

(iii) Mark apoint B on the line such that AB = x units. /
(iv) From point B mark a distance of 1 unit and mark the new point as C. A%
(v) Find the midpoint of AC and mark the point as O. >'(

KVSZIET MYSURU: CLASS-9MATHEMATICS 1




(vi) Draw acircle with centre O and radius OC.

(vii) Draw aline perpendicular to AC passing through B and intersecting the semi-

circle at D. Length BD is equal to Vx.
OPERATIONSWITH REAL NUMBERS

All operations (+, —, X, +) are defined on real numbers. Real numbers are closed under addition, subtraction, and
multiplication. If Risrational and Sisirrational, then R-S, R+S, RxS and R/S are irrational numbers, R#0, S#0

LAWS OF EXPONENTS FOR REAL NUMBERS

LAw Formula
ProbucT OF POWERS am™ x q® = gmtm
QUOTIENT OF POWERS am™+a*=a™ "

PowEeR OF A POWER

(am)n — amxn

PoweRr OF A PRoODUCT

(ab)™ = a™ x p™

POWER OF A QUOTIENT

(a/b)™ = a™/b™

ZERO EXPONENT a®=1(a# 1)
1
NEGATIVE EXPONENT al==
a

MULTIPLE CHOICE QUESTIONS (01 MARK QUESTIONS)

What is the simplest form of the decimal
0.272727..?

(@<= (b

11 98

(€22 (@)=

100 10

Which of the following is an irrational number?
(@4 (bN9 (c)V2++3  (d)V(4/9)

The decimal representation of 1/17 is.

(a) Terminating (b)Non-terminating and

recurring
(c)Non-terminating and non-recurring (d)None of the
above

. 5+v3
What is the value of % ?
(@)4++15  (b)4-N15  (c)(N5++3)2

(d) (V5 - N3)/2

Which of the following is arational number?
(@)\2+~3  (b)V4+9  (c)\2x~N3  (d)
23

. . V2+1 .
The ssimplest form of the expression 5o
(@)3+2V2  (b)3-242  (c)\2+1  (d)V2-
1
The value of (V3 + V2)? is:
(@)5+2¥6 (b)5-2V6  (c)3+2V6 (d)3-
2V6

What is the simplest form of the expression (2 +
V3)/(2 - N3)?
(a) 7+ 443
V3

Two irrational numbers are added to get a rational
number. Which of the following must be true?
(a)Thisisimpossible.

b)7-4V3  (c)2+13 (d) 2-

KVSZIET MYSURU: CLASS-9MATHEMATICS

SOLUTION:(a) Let x = 0.272727...
100x = 27.272727 ...
Subtracting, 99x = 27

27 3 3
X==—= Answer: A)H

99 11
SOLUTION:(C) V2 + V3 is an irrational number since the sum
of two irrational numbersisirrationa
SoLuTION: (b)1/17 = 0.0588235294117647... (non-

terminating and recurring)

o)y VEHVE O VEHYE 543+42V15
SOLUTION: (él)\/g_\/§><\/&_,_+\/§ = =4++15

SOLUTION: (b) V4 + V9 =2 + 3 = 5 (rational number)

V2+1
V2 -1

V2+1
VZ+1

2414242

SOLUTION: (a) -

= 3+2V2

SOLUTION: (a) (V3 +V2)2 =3 + 2 + 26
=5+ 276

SOLUTION: () (2 +V3)/(2 - V3) x 2 +V3)/(2 +V3)=(4 + 3
+4N3)/(4-3)=T7+ 43

SOLUTION: C. The numbers are additive inverses.
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(b)The two numbers must be equal.

(c)The numbers are additive inverses.

(d)One number is a perfect square

Wheat is the p/q form of 0.090909...? SoLUTION: (b~
> b= (€ @2 .

10 11 % 11
ASSERTION - REASON BASED QUESTIONS
In the following questions, a statement of Assertion (A) isfollowed by a statement of Reason(R).
Pick 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 but Reason(R) is NOT the correct explanation of Assertion (A).
(c) Assertion (A) is true but Reason(R) is false.
(d) Assertion (A) isfalse but Reason(R) is true.

Ass_ertion: Every ra;ional number has aterminating SoLuTioN:(d) Not every rational number has aterminating
decimal representation. decimal representation (e.g., /3 =0.333...). The Reasonis

Reason: Rational numbers can be expressed inthe  true but does not explain the Assertion correctly.
form p/q, where p and q are integers and q # 0.

Assertion: \2 is an irrational number. SoLuTION:(a)Both Assertion and Reason are true. The
Reason: The decimal representation of V2 is non-  Reason correctly explains why V2 is irrational.
terminating and non-recurring.

Assertion: Every integer isarational number. SoLuTIoN:(a)Both Assertion and Reason are true, and

Reason: Integers can be expressed intheform p/g,  Reason is the correct explanation of Assertion.
where p istheinteger and q = 1.

Assertion: The sum of two irrational numbersis SoLuTIoN:(d)The Assertion is fal se because the sum of two
alwaysirrational. irrational numbers can be rational (e.g., V2 + (-\2) = 0).
Reason: The sum of V2 and -V2 is 0, which is The Reason is true and serves as a counter example.
rational.

Assertion: The decimal representation of 1/4 is SoLuTION:(a)Both Assertion and Reason are true. The
terminating Reason correctly explains why the decimal representation

Reason: 1/4 = 0.25, which has a finite number of of 1/4 is terminating.
digits after the decimal point.

Assertion: Every rational number can be expressed  SoLuTION: (@) Both assertion and reason are true, and the
as aterminating or repeating decimal. reason is the correct explanation.

Reason: Rational numbers have afinite or repeating

decimal expansion due to their fractional form.

Assertion: The decimal expansion of \2 is non- SOLUTION: (a)Both assertion and reason are true, and the
terminating and non-repeating. reason is the correct explanation.

Reason: V2 is an irrational number, and irrational

numbers have non-terminating and non-repeating

decimal expansions.

may not be irrational.

Reason: The sum of two non-terminating and non-

Repeating decimal expansionsis aways non-

Terminating and non-repeating.

Assertion: Every integer isarationa number. SoLUTION: (a)Both assertion and reason are true, and the
Reason: Integers can be expressed in the form p/d,  reason is the correct explanation.

whereq = 1.

Assertion: The number 0.101001000100001... isan  SoLuUTION: (@)Both assertion and reason are true, and the
irrational number. reason is the correct explanation.

KVSZIET MYSURU: CLASS-9MATHEMATICS 3



Reason: The decimal expansion is non-terminating
and non-repeating.

VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS)

1 If 2¥*1 = 4*"1 find the value of x.
SOLUTION: 2¥*1 = (22)%=1, 2X+1 = 22%=2 -y + 1 =2x-2;X=3
If a= 23and b = 25, find the value of a¥bs.
1 2
SOLUTION: &3 = (23)3 x (23)3=2x22=28=8
3 Rationalise the denominator: (\2 + 1) / (N2 - 1).
SOLUTION: (N2 + 1)/ (N2-1) x (N2 + 1) /(N2 + 1=+ 1 +2\2) / (2 - 1) =3 + 272
4 Simplify: (V5 +V3) / (V5 - V3) - (V5 - \V3) / (V5 + V/3).
SoLUTION: (V5 +V3) / (V5 -V3) x (V5 +3) / (N5 +V3) = (5 + 3 + 2V15) / (5 - 3)=4 + 15
(\N5-V3) / (V5 +V3) x (V5 -V3) / (N5 -\V3) = (5 + 3 - 2V15) / (5 - B)=4 - V15
Subtracting both expressions, 4 + V15 - (4 - V15) = 2V15
5 Convert 0.456456... to p/q form
SOLUTION: Let x = 0.456456... ; Multiplying both sides by 1000, we get: 1000x = 456.456456...
Subtracting the original equation from this, we get: 999x = 456 ; x = 456/999 ; x = 152/333
S0, 0.456456... = 152/333
6 Write 4 irrational numbers between 5/8 and 2.
SoLuTIoN: To find four irrational numbers between 5/8 and 1/2, we can start by converting these fractions to
decimals. 5/8 =0.625 ; 1/2 = 0.5 ; Now, we need to find four irrational numbers between 0.5 and 0.625. Here are
four examples: 0.54321....... ,0.56789...... ,0.59123... ....,0.61234... (a non-repeating, non-terminating decimal)
7 What isthe value of 256%16 x 2569097

SOLUTION:256%16 x 256009 =256016+0.09=256025= 256700= 2561= (4*)2= 4

8 Find the value of (V6 +V5) / (V6 - \5) - (N6 - V5) / (N6 + /5).

SoLUTION: (V6 +V5) / (V6 - V5) x (N6 +V5) / (N6 +V5) = (6 + 5 + 2N30) / (6 - 5) = 11 + 2730
(N6 - V5) / (V6 +5) x (V6 - V5) / (N6 - V5) = (6 + 5 - 2N30) / (6 - 5) = 11 - 2V30

Subtracting both expressions, 11 +2v30 - (11 - 2v30) = 4330

simplify (22)
—4
5\ 5 —4 4
sowurion: (37)° = (5) =) ==
10 Find two irrational numbers between V2 and V3.
SOLUTION: V2 = 1.414 and V3 = 1.732
two irrational numbers between them are 2.5 and 1.6121121112.............
SHORT ANSWER TYPE QUESTIONS (3 MARKS QUESTIONS)

V3+V2 _V3-vV2 .
andy = NP find the value of x2 + y2.

Vi V3HZ _ V3H2Z V3-VZ_ V3-V2
3+v2 3+vV2 3—vV2 3—V2

SOLUTION: X = =2 * vz Tz B

=2(25+24) =98

2 |fx =2 ++/3.Findthevaueof x2 — 4x + 1

SOLUTION: Step 1: Calculate x2; x2= (2 + V32 =4+ 433 + 3 =7 + 43

Step 2: Calculate 4x ; 4x = 4(2 + V3) = 8 + 43 ; Step 3: Calculate x2- 4x + 1

X2-4x+1=(7T+4V3)-(8+4V3)+1=7+4V3-8-43+1=0

S0, thevalue of x2-4x + 1is0.

3 3.Ifx=(2+1)/(¥2- 1), find thevalue of x2 + 1/x2.

SOLUTION: x=(V2+ 1)/ (N2-D)x N2+ 1)/ (V2 +1)=Q+1+2\2)/(2-1)=3+22

Ux=(2-1)/(2+D)x \2-1)/(2-1)=@2+1-2V2)/(2-1)=3-2\2

X2+ 1/x2= (3 +2V2)2 + (3 - 2\2)?; 2(9 + 8) = 34

If x =

=5+2V6;y =5-2V6; x2 +y2 = (5 + 2V6)% + (5 - 2V6)?

KVSZIET MYSURU: CLASS-9MATHEMATICS 4
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Find 5 rational numbers between %4 and %5

SoLUTION: Step 1: Convert both fractions to equivalent fractions with a
common denominator, The least common multiple (LCM) of 4and 5is 20. ;
Y =15/20 ;% =16/20 ; % = 15/20 x 6/6 = 90/120

= 16/20 % 6/6 = 96/120 , 91/120, 92/120, 93/120, 94/120, 95/120

Y ou can simplify them if needed: 91/120, 23/30, 93/120, 47/60, 19/24

Represent v/3 on the real number line. VI AF- A-c + ECE;
SOLUTION:
.un,r
1 " F2

Represent /5.6 on real number line. f : T e
SOLUTION: f JI \

If 1617 = 3% x 7% x 11€. Find the value of a,b and c.

SoLuUTION: prime factorisation of 1617 = 3! x 72 x 11'on comparing, a=1, b=2, c=1
Ifa=2++3and b =2 —+/3,find a® + b>.

SoLuTion: (24v3) +(2-V3) =4+3+4+3 =14

Visualise 3.765 on the number line using successive magnification.

SOLUTION: 3.765 can be visualised as in the following steps

First, we draw a number line and mark points on it after that we will divide the number line between points 3 and
4. And then we will divide the points between 3.7 and 3.8 as the number is between both of them.

- - - - - . . - . .- - .- -

Express the repeating decimal 2.234234... in p/g form.

SOLUTION: Let x = 2.234234... (1) ; Multiply both sides by 1000 (since the repeating block has 3 digits):
1000x = 2234.234234... (2) ; Subtract (1) from (2): ; 999x = 2232 ; x = 2232/ 999

X =744/ 333 ; x =248/ 111 ; So, the p/q form of 2.234234... is 248/111

L ONG ANSWER TYPE QUESTIONS (5 MARKS QUESTIONS)
b—c

smpiy: (75) (%) x(5)

SOLUTION: (xa+b)a—b x (xb+C)b—C X (xCta)c-a = x@°=b? 5 yb?=c? o yc?-a? —q

Find the value of aand b in the following: 78 7VS a+— \/_b

75 745
SOLUTION: 54“4‘/_ (54“4‘/_) =a+—-V5b>a0andb=1.
Prove that: bt ———— =1

\/_ V3 V3HVE VA+5 | VEHE  VEHVT
SOLUTION: Prove using rationalisation.

Express 0.6 + 0.7 4+ 0.47 intheform g where p and q areintegersand q # 0.

167
SOLUTION: —
90

Find the value of 4_2+ 1_3+ 2_1

(216)3  (256)4  (243)5

KVSZIET MYSURU: CLASS-9MATHEMATICS 5




4 1 2 4
SOLUTION: — + — + T=

(63  (H+ (355

1 2
+ =+ =214

CASE BASED QUESTIONS (04 MARKS QUESTIONS)

1 Exponentsin Science N
In a science exhibition, the value of the speed of light isgivenas 3 x 108 m/sand ..

the size of avirusis approximately 2 x 10~m. Students are taught to use
exponents to simplify and compare such numbers. A
(1) Express the product of speed of light and timetakenas3 x 108 x 2 x 107° 1 a
Simplify using laws of exponents.
(2) Find (2 x 1079)2 using the laws of exponents. [/
(3) Eva uatez—z and write your answer in exponent form. L
(4) What isthe value of (a™)™ whena=3, m=2, andn = 3?

SOLUTION:

(1)3x108x2 x107° =6x1071;(2) (2 x107°)2 =22 x (1079)2 =
4x1070 ;35 =235 =272 = )2 =1, 14) (a™)" = (39)% = 36 = 729

2 Case Study 2: Rocket Launch Timing

A team of scientists are working on calculating the exact timing of arocket launch.
The rocket’s countdown timer works on powers of 10. The current time displayed is
3 x 10* seconds before launch.

Questions:

(1) Express 3 x 10* in standard numerical form.

(2) If the countdown continues and reduces by a factor of 102, what is the new time
remaining?

(3) Use the laws of exponents to simplify: (2 x 10%) x (4 x 10%)

(4) What rule of exponentsis applied in the expression (a™)™ = a™". Apply for
a=2, m=3, n=2

SOLUTIONS:
(1) 3 x 10* = 30000 ;
4
(2) new time= 2= = 300 ;

102
(3) (2 x 10%) x (4 x 10%) =8 x 10°
(4) (am)n — amn — 23><2 — 26 = 64
3 Case Study 3: Number Game

Two friends were given a project to tag the numbers given to them as R, IR which are short form for rational
number, irrational number respectively. The numbers are: 1.707007000....., 1/5, V49, V2 and V35.020020002.....,

V54 1
3, A7 2=
N T
Questions:

(1) Identify rational and irrational numbers from the given numbers.
(2) Find two rational numbers between V2 and V3.
(3) Find two irrational numbers between V2 and V3.

(4) Rationalise

SOLUTIONS:

(1) Rational numbers: %, V49 = 7 (since V49 is a perfect square), %, 7, 546, 123 - 11 = 112
Irrational numbers: 1.707007000. .. (non-terminating and non-repeating), V2, V3,

- 5.020020002... (non-terminating and non-repeating)

(2)\V2=1.414;\3~1.732

Two rational numbers between V2 and V3: 1.5 and 1.6

(3) Two irrational numbers between V2 and V3: V2.1 and V2.5

1
2v/3-V11

KVSZIET MYSURU: CLASS-9MATHEMATICS 6




1 2V3+VI1  2v/3+V11 _
4 23-V11  (243)°-(viI)°?  12-11 2V3+V11

HoTs

1 Ifa=2+V3++5andb=2+3 -5, find the value of (a® + b%) / (a + b)
SOLUTION: @2 = (2 + V3 + V52 =4 + 4V3 + 4V5 + 3 + 2V15 + 5 = 12 + 4V3 + 45 + 2V15.
b2=2+V3-V52=4+4V3-4V5+3-2V15+5=12+ 43 - 45 - 2V15.
a2 + b2 = (12 + 4V3 + 4V5 + 2V15) + (12 + 43 - 4V5 - 2V15) = 24 + 843.
a+b=Q2+V3+V5)+2+V3-V5)=4+2v3.
Calculate (a2 + b?) / (a + b) ; (a2 + b?) / (a+b) = (24 + 8V3) / (4 + 2V3).
Let's simplify by dividing numerator and denominator by 2: (12 + 43) / (2 + V3).
Multiply by the conjugate ((12 + 4V3)(2 - ¥3)) / (2 + V3)(2 - V3)) = (24 - 12V3 + 8V3 - 12) / (4 - 3)
=(12-4V3) /1 =12 - 4V3. The final answer is: 12 - 4\3.
2 Prove that V(11 + 2V30) - V(7 + 2¥10) = 2.
SOLUTION: V(11 +2V30) = (6 + 5 + 2V30) = V6 + 5.
V(7 +2V10) = V(5 + 2 + 2V10) = V5 + 2.
(V6 +V5) - (V5 +V2) = V6 - \2.
3 Ifx=((a+2)+V(a-2))/(N(a+2)-(a-2)),findthevalueof x2- ax + 1.
SoLUTION: x=(V(a+2) +V(a-2))/ (N(@a+2) - V(a-2)) = (a+(a? - 4)) / 2.
Given the form of x, let's directly evaluate x2 - ax + 1 = ((a + V(a2 - 4)) / 2)2- a((a + \(a? - 4)) / 2) + 1.
X2-ax+1=(a+2aV(a2-4) +a@-4)/4- (a2 +aV(a>-4)) /2 +1.
Thissimplifiesto x2 - ax + 1 = 0 after combining like terms and simplifying
Thefina answer is. 0
4 Ifx=({3+V2)/(V3-v2)andy= (3 -2)/ (V3 +2), find the value of x* + y*.
SOLUTION: x = (V3 +V2) / (N3 -V2) =5 + 26, y = (V3 - V2) / (N3 + V2) = 5 - 2V6.
x2 = (5 +2V6)2 = 49 + 20N6, y2 = (5 - 2Y6)* = 49 - 20V6.
X4+ y* = (x2)? + (y2)2 = (49 + 20V6)2 + (49 - 20V6)? = 2(49% + (20V6)?) = 2(2401 + 2400) = 2 * 4801 = 9602.
Thefina answer is. 9602
5 Ifx=((a+b)+(a-b))/(N(a+Db)-(a- b)), find the value of x2 - 2ax + b?.
SoLUTION: x = (V(a+ b) +V(a- b))/ (N(a+b) - V(a - b)) = (a + V(a* - b?)) / b.
Given x = (a + V(a2 - b?)) / b, let's directly evaluate x2 - 2ax + b2
Thefina answeris. 0
EXERCISE
MULTIPLE CHOICE QUESTIONS
1 Express1.1666..... in p/q form:

A) 116/99 B) 129/11 C) 105/90 D) 58/50
2  Simplify: (23 x 32)?2
A) 26 x 3* B) 2° x 36 C)2°x 33 D) 22 x 32
3 Ifx2= % then what is the value of x?
A)3 B) -3 C) % D) None of these
4 Which of the following numbersis an irrational number?
A)\9 B) V16 C) V25 D) \2
5 What isthe decimal expansion of the rational number 5/77?
A) 0.714285... B) 0.714286... C) 0.714287... D) 0.714288...

ASSERTION AND REASONING QUESTIONS
DIRECTION: In the following questions, a statement of assertion (A) isfollowed 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) isfase.
D). Assertion (A) isfalse but reason (R) istrue.
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1 Assertion: Rational number lying between two rational numbersx and y is (x+y)/2.
Reason: Thereisone rational number lying between any two rational numbers.

2 Assertion: The rationalizing factor of 3+2V5 is 3-25.
Reason: If the product of two irrational numbersisrational then each oneis called the rationalising
factor of the other.
3 Assertion: Sum of two irrational numbers 2+V3 and 4+V3 is an irrational number.
Reason: Sum of two irrational numbersis always an irrational number.
4 Assertion: 0.329 is aterminating decimal.
Reason: A decimal in which adigit or aset of digitsis repeated periodically, iscalled a
repeating, or arecurring, decimal.

Assertion: 13% x 132 = 1310
Reason : If a> 0 be areal number and p and g be rational numbers. Then a? x a9 = aP*1?

VERY SHORT ANSWER TYPE SHORT ANSWER TYPE QUESTIONS
QUESTIONS

1 3Find 4 ZaiiondSbetween 1 If x = 3 + 2V2, find the value of x — i
" and =

2 Express3.17 inB form 2  Express 12.2313131... in p/q form

3 243 =) 3  Findthevaueof x, if 5*3 x 328 = 225
simplify (22 )

4 Rationalise \/2_\/—\/_ 4  Express 0.003003003... as a rational number

5 S.mp“fyfv_ 5 Ifa=2++V3andb=2-3, find a® + b2

L ONG ANSWER TYPE QUESTIONS

1 Locate V5.8 on the real number line.

2 Find the values of aand b in the following: g ﬁ a—bV77

3 Ifx=5—2\/_,thenf|ndx—;

4 Simplify: /81 — 83216 + 153/32 + /225

5 Show that 0.142857142857... = -

CASE BASED TYPE QUESTIONS

1 Mr. Roy, aMathematics teacher explained some key points of unit 1 of class X to his
students. Some are given here. There are infinite rational numbers between any two
rational numbers. Rationalisation of adenominator means to change the irrational
denominator to rational form. A number isirrational if its decimal form is non-
terminating non-recurring. On the basis of these key points, he asked the following
guestions to class. Can you help the class to solve these questions.

i) What is the reciprocal of 4 - V15 with rational denominator? (D)

i1)ls 2.201200120001...... a rational number? Give reasons. @D

iii) A vehicle started from point A with speed as a irrational number 50v2 km/hr to
reach point B. Distance between points A and B is given by arational number 350km .
Tell whether the time will be given by arational number or irrational number. Given
reasons. 2
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2 Two girls were playing with numbers to test each other’s concept by asking each other
riddles with numbers. Rohini says “ A number x when raised to the power 5 of its 5th
root, multiplied to its 5th root and the resultant is again multiplied to its power raised to

%then the result is 25.” Mohini says “ A number y is raised to the power _?4 and then the

new number’s Sth root is raised to the power —Ts and the resultant is raised to the power

5. The result comes out to be 5” Based on the above information answer the following
guestions:

(i) What can be the possible solutions of Rohini’s riddle? 2
(i1) What is the algebraic equation of Mohini’s riddle ? (D)
(iii) Isx =y if both x and y are natural numbers? D

3 Vasu represents V4.5 on the number line PW. The length of TS = 1 unit. His
representation is shown below.
(i) Which letter represents O of the number line? D ol
(if) What is the length of ST ? (D)

(iii) Between which two points does 5.2 lie on this number line? 2 b & F 510 v

ANSWERS

B) 129/110
A) 26 x 34
A)3
D) \2
A) 0.714285...

(C) Assertion (A) istrue but reason (R) isfalse

Correct option: (A) Both assertion (A)and reason(R) are true and reason (R) is the correct explanation of
assertion (A).

Correct option: (C) Assertion (A) istrue but reason (R) isfalse.

Correct option: (B) Both assertion (A) and reason (R) are true but reason (R) is not the correct explanation of
assertion (A).

N R, ODWNE

N V)

5 Correct option: (D) Assertion (A) isfalse but reason (R) istrue.
1 Any4rational numbers 11, 44/2 1 locate on number line as per step
2 between % and 4. 2122301/9992 _ 9 db= 1
3 314/99 3x=5 3 4=z amen =y
4 16/81 41/333 (60 - 24V3)/13
6v10 + 10 514 4-1 _
5 T 13 5 convert in p/q form
1
1 (i) Reciproca of 4-V15=4++15
(i1) No, 2.201200120001...... is not a rational number because decimal form of rational
numbers is either terminating or non-termination recurring but it is non-terminating non-
recurring. (iii) time = 72—‘/5 isanirrational number.
2 = 5
(i) x=-5 or x=5 (ii) {(y?)s} 'y=5  (iii) if x and y are natural numbers, then x=y=5
3 (S (i) 1 unit (iii) U and

i
|._I
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CHAPTER-2
POLYNIMIALS
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simplification * Covered in tactosisation
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GIST/SUMMARY OF THE LESSON:

SUMMARY

= A polynomial is an algebraic expression made up of terms consisting of variables and coefficients, combined
using addition, subtraction, and multiplication.

= Polynomials are classified based on:

= The number of terms (monomial, binomial, trinomial.

= The degree (linear, quadratic, cubic)

= Zero of apolynomial isavalue of the variable for which the polynomial becomes zero.

= Remainder Theorem and Factor Theorem help in polynomial division and factorisation.

= Polynomials can be factorised using algebraic identities and by splitting the middle term.

DEFINITIONSAND FORMULAE:

DEFINITIONS

= POLYNOMIAL: An algebraic expression in which the exponents of the variable(s) are non-negative integers.
Example: 4x3-3x + 7

» DEGREE OF A POLYNOMIAL: The highest power of the variable in the polynomial.

» TYPESOF POLYNOMIALS: - Monomial: 1 term (e.g., 5X) ; - Binomial: 2 terms (e.g., X + 2)
- Trinomial: 3terms (e.g., X2+ 2x + 1)

= ZERO OF A POLYNOMIAL: A number asuch that p(a) =0

=» REMAINDER THEOREM: If p(x) isdivided by (x - &), then the remainder is p(a)
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» FACTOR THEOREM: If p(@) = 0, then (X - a) isafactor of p(x)
FORMULAE AND IDENTITIES

ALGEBRAIC |DENTITIES:
» (atbpr=a+2ab+b?
(a-bz=a-2ab+
&-b?=(a-b)(a+b)
x+a(x+b)y=x2+(a+bx+ab
(a+ b)3=a + 3ah + 3ab? + b?
(a—b)3= a3 - 3ab + 3aph? - b3
a&+b3=(a+b)(a-ab+Db?
» @-bP=(a-b)(+ab+ b
GENERAL POLYNOMIAL FORM:
" p(x)=ao+ aiXx + axx>+ ... + a,x”, where a, # 0
» Factorisation of Quadratic Polynomial: ax? + bx + ¢ = (px + g)(rx + s), using middle term splitting

MULTIPLE CHOICE QUESTIONS (01 MARK QUESTIONYS) ANSWERS
A polynomial has adegree of 0. What is always true about it? Answer: B
A. It contains at |east one variable B. It represents a constant
C. It must be zero D. It has no terms
The polynomial p(x) = x3 + ax + 1 has no x2 term. What is the coefficient of x2? Answer: C
Al B.a C.0 D. Undefined
Which of these is abinomia? Answer: B.
A.2x2+3x +1 B. x2 + 4x C. 3x3 D.7
A student adds two polynomials of degrees 3 and 2. The result will bea Answer: D.
polynomial of degree:
A.6 B.1 C.5 D.3
Which of these isa zero of the polynomial p(x) = x? - 4? Answer: B.
A.0 B.2 C.4 D.-1
The number of termsin the polynomial x2+2x - 3x + 7 is: Answer: B.
A.2 B.3 C.4 D.5
What is the degree of the polynomial 3x* + 0x?® + 2x + 5? Answer: B.
A.3 B.4 C.2 D.1
If x =-1isazeroof p(x) =x2+ kx + 1, what is the value of k? Answer: A.
A.2 B.1 C.-2 D.-1
Which polynomial has al zero coefficients except the constant term? Answer: C.
A.x3 B. X%+ X C.5 D.2x-3

10 A polynomial issaid to be monic if the coefficient of its highest degreetermis.  Answer: B.

2

3

A. Zero B. One C. Negative D. Any rational number
ASSERTION - REASON BASED QUESTIONS
DIRECTION : In the following questions, a statement of Assertion (A) isfollowed by a statement of
Reason(R).Pick 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 but Reason(R) is NOT the correct explanation of Assertion (A).
C)Assertion (A) istrue but Reason(R) isfase.
D)Assertion (A) isfalse but Reason(R) istrue.

Assertion: The degree of the polynomial 2x3 + 3x2-5x + 1is 3. Solution: (A)
Reason: The degree of a polynomial is determined by the highest power of the

variable.

Assertion: The polynomial x2 + 4x + 4 can be factorized as (x + 2)2 Solution: (A)
Reason: The polynomial x2 + 4x + 4 is a perfect square trinomial.

Assertion: The remainder when x3 + 2x2 - 7x - 12 isdivided by x + 2 is-6. Solution: (A)
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Reason: According to the Remainder Theorem, the remainder is p(-2).

4 Assertion: The polynomial 2x2 + 5x - 3 can be factored as (2x - 1)(x + 3). Solution: B).
Reason: The factors of -6 that add upto 5 are 6 and -1.

5 Assertion: The degree of the polynomia 0 is undefined. Solution: A)
Reason: The polynomial 0 has no terms with avariable.

6 Assertion: The polynomial x2 - 8 can be factored as (X - 2)(x2 + 2x + 4). Solution: (A)
Reason: x3 - 8 isa difference of cubes.

7 Assertion: If x + Lisafactor of p(x), then p(-1) = 0. Solution: (A)
Reason: According to the Factor Theorem, if x - ais afactor of p(x),
thenp(@) =0

8 Assertion: The polynomial x? + 1 has no real roots. Solution: A)
Reason: The discriminant of x2 + 1 is negative.

9 Assertion: The polynomial 3x2 + 2x - 5 isaquadratic polynomial. Solution: A)
Reason: The highest power of the variable in the polynomial is 2.

10 Assertion: If p(x) = x3+ ax2 + bx + ¢, then p(0) = c. Solution: A)

Reason: When x = 0, all terms with x become 0.

VERY SHORT ANSWER TYPE QUESTIONS (2MARKSQUESTIONS)
Find the value of p(2) if p(x) = x3 - 2x2 + 5x - 1.
SOLUTION: p(2) = (2)3-2(2)2+5(2)-1=8-8+10-1=9
If (x + 2) isafactor of p(x) =x3+ ax? + bx + 8, find the valuesof aand b if p(1) = 5.
SOLUTION: p(-2) =0=>(-2)8 +a(-2)2+b(-2) +8=0;-8+4a-2b+8=0=>4a-2b=0;
p(l)=5=>1+a+b+8=5=>a+b=-4; Solving, a=-4/3, b=-8/3
3 If (x-1)isafactor of p(x) = x3 - ax? + bx - 1, find the relation between aand b
Solution: p(1) =0=>1-a+b-1=0=>-at+b=>a=bhb
4  Simplify: (x2+2x + 1)/(x + 1) + (X2 - 2x + 1)/(x - 1).
SOLUTION: (X +1)¥(x+1) + (x-1)¥(x-D=x+1+x-1=2x
5 Findthevalueof kif x + Lisafactor of p(x) = x3 + kx2+ 2x + 1.
SOLUTION: p(-1) =0=>(-1)3 + k(-1)2+ 2(-1)) +1=0=>-1+k-2+1=0=>k =2
6 Factorize: x3+ 3x2+3x +1- 8y3.
SOLUTION: (X + 1)3- (2y)3 = (x + 1 - 2y)((x + 1)* + (x + 1)(2y) + (2y)?)
7 Find the remainder when p(x) = x* + ax® + bx*> + c¢x + d is divided by x> + 1.
SOLUTION: Letx2+1=0=>x2=-1
px)=x*+tax®*+bx>+tcex+d=(x??+ax(x®) +bx2+cx+d=1-ax-b+cx+d=(d-b+1) +x(c-a)
8 If (x - 2) isafactor of p(x) = x2 - 6x2 + ax - 8, find the value of a.
SOLUTION: p(2) =0=>(2)3-6(2)2+a(2)-8=0;8-24+2a-8=0=>a=12
9 Simplify: (X +y +z)(X2 +y2 + Z2- Xy - yZ - 2X).
SOLUTION: X3+ y3 + 28 - 3xyz
10 Find the zeroes of the polynomia p(x) = x2 - 4.
SOLUTION: X2-4=0; (X-2)(x+2)=0;x=20rx=-2

SHORT ANSWER TYPE QUESTIONS (SMARKSQUESTIONS)

1 Findthevaueof mif x + 1isafactor of p(x) =x3+ mx2+ 2x + m.
SOLUTION: If x + 1isafactor of p(x), then p(-1) = 0.
p(-1) = (-1)3+ m(-1)2+ 2(-1) + m=-1+m-2+ m=2m-3; Sincep(-1) =0, we have: 2m-3=0; 2m=3;
m=3/2
2 Factorise: 4x% + 9y? + 1622 + 12xy — 24yz — 16xz
SOLUTION: 4x2 + 9y2 + 167% + 12xy - 24yz - 16xz
= (2¢)? + (3y)* + (42)* + 2(2x)(3y) - 2(3y)(42) - 2(2x)(42) = (2x + 3y - 42)?
(2x+ 3y - 42)2=(2x + 3y - 4z2)(2x + 3y - 42)
3 Ifx+y+2z = 0,showthat x>+ y3 + z3 = 3xyz
SOLUTION: Givenx +y +z =0, we can rewritethisas. z=-x -y
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X3+y3+23=X3+y3+(_X_y)3=X3+y3_X3_3X2y_3xy2_y3

=-3x?y - 3xy? = -3xy(x +Yy) = 3xy(-x - y) = 3xy(z) = 3xyz

Therefore, x3 + y3 + 28 = 3xyz.

Without finding the cubes, factorise(x — 2y)3 + (2y — 32)3 + (3z — x)3

SOLUTION: Notice that the sum of theterms (x - 2y) + (2y - 3z) + (3z- x) =0.

Using the identity & + b3 + ¢® = 3abc when a+ b + ¢ = 0, we can factorize the expression:

(x - 2y) + (2y - 32)* + (32 - X)* = 3(x - 2y)(2y - 32)(3Z - X)

If (x-3) and (x-'4) are the factors of the polynomial px? + 3x + r, show that p=r.

SOLUTION: Let'srewritethefactorsas (x - 3) = 0 and (3x - 1) = 0 (by multiplying the second factor by 3 to get rid
of the fraction). The polynomial can be written in factored form as: px2 + 3x + r = p(x - 3)(x - 1/3)
= p(x - 3)(3x - 1)/3 (to make the coefficient of x in the second factor match)

=(p/3)(x-3)(3x - 1) = (p/3)(3x2- 10x + 3) = px2- (10/)px + p

Comparing coefficients of the original polynomial and the factored form:

px? + 3x +r = px2 - (10/3)px + p ; The coefficient of x2 isthe same (p = p).

The coefficient of x in the factored form is -(10/3)p, which should be equal to 3:
-(10/3)p=3;-10p=9; p=-9/10

The constant term in the factored form is p, which should beequal tor: r=p

Therefore, p = r =-9/10, which showsthat p =r.

Factorise (5 +2)?
SOLUTION: Using the identity (a+ b)3 = & + 3ab + 3a? + b3

1oy, (VM N2 1y yr Y3
G+3 =) +3G) B+3()@) +6) =srrt ity
If x2 + = = 7, find the value of x° + —
SOLUTION: 23 + = = (x + ) (@2 =1+ ) ;= (@ + ) (2 — 1+ 5) = (x + D2 — 1+ 5 +3 - 3)
=G+ )@ +2+5—3) = (x+)((x +)? —3); Find (x +) fromx? + — = 7
2
(x+3) =x?+2+5=7+2=9;x+-=VI>x+:=+30r -3
X X X X
x4+ =(+3)(9—-3) = +18;x% + - = (-3)(9 - 3) = 18
If p(x) = x3 + 2x? + kx + 3 and p(2) = 11, find the value of k.
SOLUTION: p(2) =23 +2(2)2+ k(2)+3=8+8+2k+3 =19+ 2k
Sincep(2)=11,19+2k=11;2k=-8; k=-4
Simplify: (x + y + 2)2 — (x — y — 2)?
SOLUTION: Given expression: (x + y + z)? — (x — y — z)? Using the identity & - b2 = (a+ b)(a- b),
wecan simplify: =[(x +y +2) + (x -y - 2)[[(X +Y + 2) - (X - y - 2)]= (2X)(2y + 22)= 4x(y + 2)
Give expressions for the length and breadth of the following rectangle 25a% — 35a + 12
SOLUTION: 25a% — 35a + 12 = 25a% — 20a — 15a + 12
=5a(ba- 4) - 3(5a- 4) = (5a- 4)(5a- 3) ; Theareaof arectangleis given by length x breadth.
So, the possible expressions for length and breadth are: Length: 5a - 3 ; Breadth: 5a— 4
or Length: 5a- 4 ; Breadth: 5a- 3
L ONG ANSWER TYPE QUESTIONS (5 MARK S QUESTIONS)
Verify (@) x° +y° = (x + ) (x* —xy +¥?) ; (0) x° = y° = (x = y) (x* + xy + y?)
SOLUTION: (@) x3 + y3 = (x + y) (x? — xy + y?)
LHS=x3+y3;RHS=(x +y)(x? —xy + y?) =x3 —x?y + xy? + x?y —xy? + y3 =x3 + y3
Since LHS = RHS, the identity is verified.
(0) x° —y® = (x =) (x* + xy +¥?)
LHS=x3—y3;RHS=(x —y)(x?2 + xy + y?) =x3 + x%y + xy? — x?y —xy? —y3 =x3 — y3
Since LHS = RHS, the identity is verified.
Without actual division, provethat 2x* — 5x3 + 2x% — x + 2 isdivisible by x? — 3x + 2.
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SOLUTION: To provethat 2x* — 5x3 + 2x2 — x + 2 isdivisible by x? — 3x + 2 without actual division, we can
try to factorize x? — 3x + 2 and show that the roots of x* — 3x + 2 areaso roots of 2x* — 5x3 + 2x? — x + 2
x? —3x+2=(x-1)(x-2)
Let'scheck if x=1andx =2 arerootsof 2x* — 5x3 + 2x* —x + 2 :
Forx=1:2(1)*-5(1)3 + 2(1)2-1+2=2-5+2-1+2=0
Forx=2:2(2)*-5(23+2(2)2-2+2=32-40+8-2+2=0
Sincex =1 and x = 2 areroots of 2x* — 5x3 + 2x% — x + 2, and x? — 3x + 2 = (X - 1)(X - 2), we can conclude
that 2x* — 5x3 + 2x? — x + 2isdivisibleby x? — 3x + 2.
If x+4 isafactor of the polynomial x3 — x? — 14x + 24, find the other factors?
SOLUTION: Given that x + 4 isafactor of the polynomia x3 — x% — 14x + 24.
Let's perform polynomial division or use synthetic division to find the other factors:
x3—x%—14x + 24 = (x +4)(x*> — 5x + 6)
Now, let's factorize the quadratic expression x? — 5x + 6:
x2—5x+6=x%2—2x—3x+6=X(X-2)-3(X-2)=(x-2)(x-3)
So, the polynomia x3 — x? — 14x + 24. can bewritten as; x3 — x? — 14x + 24. = (X + 4)(X - 2)(x - 3)
The other factorsare (x - 2) and (X - 3).

(c+a)? | (a+b)?

. (b+c)?
If (a + b+ c) =0, find the value of — +— —
SOLUTION: Giventhat a+ b+ c=0., Wecanrewritethisas.b+c=-a;c+a=-b;a+b=-c

2 2 2
Now, let's simplify the given expression: (b;’cc) + (Cz) + (a;f)
—a)2 —h)2 —MN2 2 2 2
_Ca? D G0 @ 0 (@F
. bc ca ab bc ca ab
Sincea+ b+ c =0, wecan alsowrite: a=-(b +¢)

3 3 3
Now, let's simplify further; == Z;C

Using theidentity @ + b3+ c®- 3abc=(a+ b+ c)(a&2+ b2+ c2-ab-bc-ca) anda+b + c =0, we get:
a+ b3+ cd=3abc

So, the expression becomes:

3abc
abc
If a+ b+ c=5andab+ bc+ ca= 10, then provethat a® + b3 + ¢3 — 3abc = —25.
SOLUTION: Giventhata+b+c=5and ab + bc + ca= 10.
We need to prove that & + b3 + 3 - 3abc = -25.
Using theidentity: @8 + b3+ ¢3- 3abc = (a+ b+ c)(a&+ b2+ c2- ab - bc - ca)
Let'ssimplify &+ b2+ c?; (a+b+c)2=a+ b2+ c2+2(ab+ bc + ca)
5=+ +c2+2(10);@+b2+c2=25-20;2+b2+c2=5
Now, let'ssimplify @ + b2+ c?-ab-bc-ca=5-10=-5
Now, using theidentity: 88 + b3+ c3-3abc=(a+ b+ c)(& + b2+ c2- ab - bc - ca) = 5(-5) =-25
Hence, proved that & + b3 + 3 - 3abc = -25.

CASE BASED QUESTIONS (04 MARKSQUESTIONS)
Vetrivel and Vignesh start a new business together. The amount invested by both partners
together is given by the polynomial p(x) = 3x? + 10x + 7. Which isthe product of their ‘ »
individual shares.
i) Coefficient of x2 in the given expression.
ii) Find the individua shares of both.
iii) Find the total amount invested by both if x = 200
iv) If another partner also came in the business with share g(x) = 7x? + 12x + 9.
What will be the total amount of combined shares of all.
SOLUTION:
(i) p(x) = 3x? + 10x + 7 here coefficient of x? is 3.
(ii). - Thetotal amount invested isp(x) = 3x% + 10x + 7 and it is given that p(x) isthe
product of their individual shares. . we find the zeroes of p(x) by splitting the middle
term method,

= 3 ; The value of the given expressionis 3.
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p(x) =3x% + (3+ 7)x + 7 ; p(X) = 3x (x+1) + 7(x+1)= (x+1) (3x+7)

Hence, the individual shares are (x+1) and (3x+7)

(iii). if x = 200 then Total amount invested will be p(200) = 3(200)% + 10(200) + 7

= 3 x 40000 + 2000+7 = 120000 + 2000 + 7= Rs. 122007

(iv). another business partner came with share g(x) = 7x? + 12x + 9. -

The total amount = p(x) + q(x) = 3x% + 10x + 7 + 7x% + 12x + 9. = 10x? + 22x + 16
Ritesh livesin Delhi with hisfamily. One day his father told him that we have a property
in our village. Ritesh went to the village and found that he has a plot as ancestral
property. The width of the plot was x m and length was 5 m less than 7 times of its
breadth.

(a) Express the length as a polynomial.

(b) represent the perimeter as a polynomial.

(c) Form the polynomial to represent the area of the plot.

(OR)

(d) Express the perimeter if the length is increased by 2m.

SOLUTION:

(a) Given width =x m, Length = 7 timesthe breadth-5m="7x -5

(b)Perimeter = 2(length + breadth)= 2((7x - 5) + X) =2(8x - 5) = 16x - 10

(c) Area = length x breadth= (7x - 5) X X = 7x? - 5x

(d) New length=(7x-5) +2=7x - 3

New perimeter = 2(new length + breadth)= 2((7x - 3) + x) =2(8x - 3) = 16x - 6

Simran is an engineer. She has a beautiful house. She made a beautiful rectangular
garden and a swimming pool in her house. Area of the gardenis x? — 3x — 4.

(8) What are the dimensions of the garden?

(b) Find the perimeter of the garden.

(o) If length isincreased by x units then, what will be the total area of the garden?

(OR)

(d) What will be the total cost of preparing the garden, if the cost per sq unit is Rs.50
SOLUTION:

(a) Given area of the garden: x? — 3x — 4 ; Let's factorize the expression: , ——
x2—3x—4=x?—4dx+x—4=X(X-4)+1(X-4)=(x-4)(x + 1) s> < VPN
The dimensions of the garden are (x - 4) and (x + 1). = SNl T »
(b) Perimeter = 2(length + breadth)= 2((x - 4) + (x + 1)) = 2(2x - 3) = 4x - 6 e
(c) If lengthisincreased by x units, new length=(x - 4) +x=2x - 4 —

New area= (2x - 4)(x + 1) = 2x%2 — 2x — 4

(d)Areaof the garden: x2 — 3x — 4

Total cost = Area x Cost per square unit = (x? — 3x — 4) x 50 = 50x% — 150x — 200

HOTS

1 Ifx+ 1/x =23, find the value of x° + 1/x°

SOLUTION : (x + 1/x)2=x2+2+ 1/x2=(2\3)2=12.; x>+ /x> =12 - 2= 10.

X3+ A3 = (x + UX)3 - 3(x + 1/x) = (2\3) - 3(2V3) = 243 - 613 = 183.

X2+ 1/x2)2=x*+2+1/x*=10>=100. L x*+ 1/x*=100 - 2 = 98.

SX5 + 1/x5 = (x + 1/X)(x* + 1/x* - X2 - 1/x2 + 1) = (2V3)(98 - 10 + 1) = 23(89) ; = 178V3.

2 Factor the following expression without using long division or direct expansion: x* — 4x2 + 3, Then interpret
the factorisation in terms of real zeroes of the polynomial.

SOLUTION: Step 1. Factor the expression as aquadratic in disguise

Let'streat x2 as avariable. The expression x* — 4x? + 3 can be factored like a quadratic equation ax2 + bx + ¢,
wherea=1, b = -4, and ¢ = 3, but with x? as the variable. So, x* - 4x2 + 3 = (x2- 3)(x?- 1).

Step 2: Factor each difference of squares (x2 - 1) can be factored into (x - 1)(x + 1).

(x2 - 3) can be factored into (x - V3)(x + V3).
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Step 3: Write the final factorization x* - 4x2 + 3 = (x - V3)(x + V3)(x - 1)(x + 1).

Step 4: Interpret the factorization in terms of real zeroes

Thereal zeroes of the polynomia are the values of x that make each factor equal to zero. Setting each factor
equal to zero givesus; X - V3 =0=>x=V3;x +\V3=0=>x=-V3;x-1=0=>x=1

X +1=0=>x=-1; Thefina answer is: { (x - V3)(x + V3)(x - 1)(x + 1)}

3 You aregiven acubic polynomial:f(x) = x3 — 6x% + 11x — 6 . Without performing long division, show that
x=1, x=2, and x=3 are zeroes of the polynomial. Explain how patternsin coefficients (like sum or symmetry)
might help you guess the factors quickly ?

soLuTIoN: f(1) =(1)3-6(1)2+11(1)-6=1-6+11-6=0.
f(2)=(2)2-6(22+11(2)-6=8-24+22-6=0.

f(3) =(3)*-6(3)2+11(3)-6=27-54+33-6=0.

Sincex =1, x =2, and x = 3are zeroes, (X - 1), (X - 2), and (x - 3) are factors. Thus, f(x) = (X - 1)(x - 2)(x - 3).
Expanding (x - 1)(x - 2)(x - 3) = (x2- 3x + 2)(X - 3) =x3- 3x?- 3x?2 + Ox + 2X - 6 = X3 - 6x2 + 11X - 6, which
matches the given polynomial.

The coefficients of the polynomial are 1, -6, 11, -6. Notice that the sum of the coefficientsis1-6+11-6=0.
This suggests that x = 1 might be aroot, as f(1) = 0. Given the pattern and the fact that the polynomial is cubic,
trying ssimpleinteger valueslikex = 1, x = 2, and x = 3 can quickly lead to finding the roots.

The final answer is: {(x - 1)(x - 2)(x - 3)}

4 A polynomial f(x) leaves a remainder of 5 when divided by x—1, and a remainder of 3 when divided by x+1. Find
the remainder when f(x) is divided by x? — 1, and explain your reasoning using the Remainder Theorem.
SOLUTION: When f(x) isdivided by x2- 1 = (x - 1)(x + 1), the remainder will be of the form ax + b, because the
divisor is aquadratic polynomial.

Given f(x) leaves aremainder of 5 when divided by x - 1, by the Remainder Theorem, f(1) = 5.

For theremainder ax + b, thisimpliesa(1l) + b = 5.

Given f(x) leaves aremainder of 3 when divided by x + 1, by the Remainder Theorem, f(-1) = 3.

For the remainder ax + b, thisimpliesa(-1) + b= 3.

we have two equations:1). a+ b=52).-a+b=3

Adding the two equations to eliminate a: 2b = 8, which impliesb = 4.

Substitute b = 4 into one of the equations, a+ 4 = 5, which impliesa= 1.

The remainder when f(x) isdivided by x?- lisax + b=1x +4=x + 4.

The final answer is: {x + 4}

5 A polynomia f(x) = x* + px? + q issaid to be symmetric if f(x)=f(-x)

What does symmetry mean in this context?

If f(1)=6 and f(2)=17 , find the values of p and q.

SOLUTION: Symmetry in the polynomial f(x) = x* + px? + q means that the polynomial remains unchanged
when x isreplaced by -x. Since f(—x) = (—x)* + p(—x)? + ¢ = x* + px? + q = f(x) , the polynomiadl is
indeed symmetric with respect to the y-axis.

Given f(1) = 6 and f(2) = 17, we can set up two equations:

L()*+p(1P+q=6=>1+p+q=6

2.2¢+p2r+q=17=>16+4p+q=17

From equation 1. p+ q=>5. ; From equation 2: 4p + g = 1.

Subtract the first equation from the second equation: (4p+q) - (p+q) =1-5.

Thissimplifiesto 3p = -4, so p = -4/3.

Substitutep=-4/3intop+q="5: -4/3+q=5.

q=5+4/3=(15+4)/3=19/3.

The final answer is: p=-4/3, q=19/3

EXERCISE

MULTIPLE CHOICE QUESTIONS (1 MARK)

1 If xy =6 and 3x+2y = 12, the value of 9x? + 4y? will be
a)70 b) 72 c)-72 d) none of these

2 Oneof thefactorsof (25x2 — 1) + (154 + 5x)? is:
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a)5+x b) 5-x c)b5x-1 d) 10x
What is the degree of Polynomial \3?

ao b) 1 )2 d) 2

If (x —a) isafactor of p(x) = ax , then which of the following istrue ?
@p@=2 (b)p()=0 ©p@=0 (d) p(c) =2
8 isapolynomia of degree

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

ASSERTION - REASON BASED QUESTIONS

A statement of assertion (A) isfollowed by a statement of Reason (R). Choose the correct
answer out of the following choices.

a) Both A and R are true and R is the correct explanation of A

b) Both true but R isfalse

d) A isfasebut Ristrue

Assertion (A): The factorisation of z3 + 125 is (z + 5)(z% — 5z + 25)

Reason (R) : Weknow x3 + y3 = (x + )3 + 3xy(x + y)

Assertion (A): The polynomia p(x) = 4x3 — 3x2 + 5x — 6 when divided by (x — 1) gives zero as the
remainder.

Reason (R) : (x — 1) isafactor of the polynomia p(x) = 4x3 —3x2 +5x — 6

Assertion (A) : The degree of Polynomial of (x — 2) (x — 3) (x +4) is4.

Reason (R) : The number of zeros of apolynomial is the degree of that polynomial.
Assertion (A) : (x + 1) isalinear polynomial.

Reason (R) : Linear polynomials have one zero.

Assertion : The constant polynomial 0 is called zero polynomial.

Reason: Vx+3 is a polynomial.

VERY SHORT ANSWER TYPE QUESTIONS

Use suitable identity to find the following product (3-2x) (3+ 2x).

Examine whether x+2 is afactor of x3 4+ 3x? + 5x + 6.

Find the zeroes of the polynomial :p(x) = (x — 2)? — (x + 2)?

If x + = = 2. What will bethe value of x1°° + —.
X X

g AW N

Factorise the following: 4x2 + 20x + 25
SHORT ANSWER TYPE QUESTIONS
Factorise :2x3 — 3x2 — 17x + 30

If (x - 2) isafactor of x3 + kx? — 4x — 12., find the value of k.

Factorize: x2+ 1/x2+ 2 - 2x - 2/x

Find the following product: (2x — y + 3z)(4x? + y? + 92% 4+ 2xy + 3yz — 6xz)

b~ W NP

[y

If (x — 2k) isafactor of f(x) = x* — 4k?x? + 2x + 3k + 3. Find the value of k

LONG ANSWER TYPE QUESTIONS

If p(x) = x* + ax3 + bx? + cx + d and p(1) = 10, p(-1) = 6, p(2) = 20, and p(-2) = 12, find the values of a, b, c,
and d.

If x +y+2z=8andxy +yz+ zx = 20, find the value of x3 + y3 + z3 - 3xyz.

If (x - 2) and (x + 3) are factors of the polynomial p(x) = x3 + ax2 + bx - 12, find the values of aand b.

If p(x) =x3-2x2+ kx + 5 and p(2) = 11, find the value of k. Then, find p(-2).

Olbhw N

If (x + 1) isafactor of the polynomial p(x) = 2x3 + ax2 + 2x + 1, find the value of a. Then, find the other factors
of p(x).
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CASE BASED QUESTIONS

Manoj is making a box using cardboard. He found a cardboard box with sides 9cm by
9cm. He cuts out four squares of equal size at corners and folds up the sides to make an
open box. Manoj paintsit beautifully and puts all hispensinit.

(a) Suppose the side of the square cut out is x cm, then find the polynomial to find the
volume of the cuboid formed.

(b) Identify the degree of the polynomial.

(c) If the side of the squareis 1 cm then what is the volume of the box? (OR)

(d) If the whole box is covered by a sheet of paper then what will be the area of paper?
Rahul is alandscape designer who is designing arectangular garden bed. The length of
the bed is 2 meters more than its width. If the area of the bed is given by the
polynomial x? + 2x, where x is the width of the bed:

(i) What is the length of the garden bed in terms of x?

(ii) If the area of the bed is 15 square meters, find the width and length of the bed.
(iii)Find the value of the polynomial x2 + 2x whenx = 4.

(iv)If the polynomial x? + 2x represents the area of the bed, what type of polynomial is
it?

3 A shipment service provider uses three types of containers for shipping materials. The
height and width of the three containers are the same. The containers’ height is 0.15 m
more than their width, and the volume of the smallest container is 652 m?3

(1) Write a polynomial relating Container 1’s length, breadth and height with its volume.
(it) Which of the following statements is true?

The volume of the three containersis the same.

The length of the three containersis the same.

The volume of Container 3is 2,608 m3.

The length of Container 3 is 4 times the length of Container 2.

(ii1) What is the height of each container?

HOTS

1 If both(x + 1) and (x — 1) arefactors of ax® + x2 — 2x + b.find a and b.

If (x> —1) isafactor of ax4+bx* + cx>+ dx + e, showthaaa+c+e=b+d =0
ANSWERS

MULTIPLE CHOICE QUESTIONS

b) 72.
d) 10x.

N

arwN P
&
o

ASSERTION - REASON BASED QUESTIONS

c) Aistruebut Risfase.

a) Both A and R are true and R is the correct explanation of A.
d) A isfasebut Ristrue.

b) Both A and R are true but R is not the correct explanation of A.
c) Aistruebut Risfalse.

VERY SHORT ANSWER TYPE QUESTIONS

9-4x2

Sincep(-2) =0, x + 2isafactor of x3 + 3x2 + 5x + 6.

The zero of the polynomial isx = 0.

X =1; x190 + [/x101= [100 4 ]/]101=] + |=2

The factorised formis (2x + 5)2.

abrhwnN -

abrhwN -
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SHORT ANSWER TYPE QUESTIONS

The factorised formis (x - 2)(x + 3)(2x - 5).
Thevalueof kis 3.

(x - /x)?

8x3-y3+ 2728 + 18xyz

Thevalueof kis-3/7

LONG ANSWER TYPE QUESTIONS
Thevaluesof a, b,c,anddareea=0;b=-7/3;c=2;d=28/3
the value of x3 +y3 + Z3 - 3xyz is 32.

Thevaluesof aandbare:a=3;b=-4

Thevalueof kis3, and p(-2) is-17.

Thevalue of ais 3, and the other factor is2x2+ x + 1.

abshwNPE

abshwNPE

CASE BASED QUESTIONS
(a) The polynomial to find the volume is 4x3 - 36x2 + 81x.
(b) The degree of the polynomial 4x3 - 36x2 + 81x is 3.
(c) The volume of the box is 49 cubic cm.
(d) The area of the paper is (9 - 2x)2 + 4x(9 - 2x) or 77 square cm for x =1.
2 (i)Length=x+2
(i) Width = 3 meters
Length =3+ 2 =5 meters
(iii) 24
(iv) The polynomial x"2 + 2x is aquadratic polynomial.
3 (1)652=1L xxx(x+0.15)
(ii) C. The volume of Container 3 is 2608 m3.
(iif) The height of each container is 7.15 m.
HOT QUESTIONS
1 a—b=3anda+b=1solvingwegeta=2andb = —1
Putp(l) wegeta+b+c+d+e=0,ifp(-l)wegeta—b+c—d+e=0
comparing equations, wegeta+c+e=b+d =0

[y
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CHAPTER-03
COORDINATE GEOMETRY

MIND M APPING

Mind Map

Coordinate Geom etry
™,

Plotting a point
in Cartesian

- plane -

Cartsian
plane OR

Coordinate
4

| \

Starting from

COuadrants

Two perpendicul ar origin Plane divided into
lines Count the units. four parts
Hornzontal line- x axis first along x-axis
then along y-axis
Wertical line- v axis
SanaraiiratE: Flams
N 3
O Quadrant 11 1 Quadrant |
1 {(—+) H (++)
x -axis : I
1 -4 ¥ = -1 1 2 ] 4 S
....... F
Quadrant [ a Guadrant IV
"""" (=} : (+-)
A
GIST/SUMMARY OF THE LESSON:
Gist of thelesson
e CARTESIAN SYSTEM
e PLOTING OF POINTS
DEFINITIONSAND FORMULAE: e
KEY POINTS Quadrant 11 . Quadrant | i
= Point — it defines the position of an object. It ORI A :
has no length and no thickness. [§ semwoni ami b e e y:
= Plane- A flat surfaceis known as plane. I ' l'
= Cartesian plane— A plane on which one T T T L f'
horizontal line and one vertical line 3+ e/
intersecting each other at apoint is known ! e
as Cartesian plane. » -l
= Horizontd line- X- axis Quantdrant 111 U\Ilil'l;l‘ v
= Vertical line- Y- axis Y
= Intersection point - Origin (O) (0,0)
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CONVENTIONAL SIGNS— Abscissa & Ordinate
Right to the origin (+ve) YA
Left to the origin (-ve) Abscissa
Aboveto the origin (+ve) »

Below to the origin ( -ve)

Pl by

< -
- Ordinate
= QUADRANT- X- axisand y-axisdividesthe | ;

planeinto four parts,
each part is called quadrant. = a
Ist Quadrant - (+, +)

IInd Quadrant - (- , +)
[rd Quadrant - (-, -)
IVth Quadrant - (+, -)

v

10

= POINT IN A CARTESIAN PLANE- Any point "r

in Cartesian plane is expressed in the form {0,b)

of ordered pair or fixed form (x , y).
= ABSCISSA — X- coordinate or perpendicular
distance of a point from y-axis, a &

A

= ORDINATE — Y — coordinate or o e O Poimton ¥ aow

perpendicular distance of a point from x- RIS 2

axis.
= Any point on the x-axisis of the form (&, 0)
= Any point on the y-axisis of the form (0, b)

MULTIPLE CHOICE QUESTIONS (01 MARK QUESTIONYS)

The name of horizontal line in the cartesian plane which determines the
position of apoint is called:

a) Origin  b) X-axis

c) Y-axis  d) Quadrants

The name of vertical line in the cartesian plane which determines the position
of apointis called:

a) Origin b) X-axis C) Y-axis d) Quadrants

The section formed by horizontal and vertical lines determining the position
of point in acartesian planeis called:

a) Origin b) X-axis C) Y-axis d) Quadrants

The point of intersection of horizontal and vertical lines determining the
position of point in a cartesian plane is called:

a) Origin b) X-axis C) Y-axis d) Quadrants

If x coordinate of apoint is zero, then the point lies on:

a) First quadrant b) Second quadrant  ¢) X-axis d) Y-axis

If the coordinates of a point are (3, 0), thenitliesin:

a) X-axis b) Y-axis c) Atorigin  d) Between x-axis and y-axis
Abscissa of apoint is positive in:

a) | and Il quadrantsb) | and IV quadrants c) | quadrant only d) Il quadrant
only

If x<0andy >0, then the point liesin

a) | quadrant b) Il quadrant ¢) 111 quadrant d) IV quadrant

The point whose ordinate is 8 and lies on y-axis:

a) (O, 8)b) (8, 0)c) (5, 8)d) (8, 5)

If the coordinates of apoint are (0, -4), then it liesin:

a) X-axis b) Y-axis c) Atorigin  d) Between x-axis and y-axis
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SOLUTION:

SOLUTION:

SOLUTION:

SOLUTION:

SOLUTION:

SOLUTION:

SOLUTION:

SOLUTION:

SOLUTION:

SOLUTION:

b) x- axis

C) y- axis

d) Quadrants

a) Origin

d) Y-axis
a) X-axis

b) I and IV quadrants

b) Il quadrant
a) (0, 8)

b) y-axis
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ASSERTION - REASON BASED QUESTIONS

DirecTIONS: In following questions, a statement of Assertion(A) isfollowed by a statement of Reason (R)
Choose the correct option.
a) Both assertion and reason are true and the reason is the correct explanation of assertion.
b) Both assertion and reason are true but the reason is not the correct explanation of the assertion.
¢) Assertion istrue and the reason is false.
d) Assertion isfalse and the reason is true.
1 Assertion(A): A point whose abscissais -8 and ordinateis 5 liesin second Quadrant. | SOLUTION: a)
Reason(R): Points of thetype (-, +) liein the second quadrant.
2 Assertion(A): If the ordinate of apoint isequal to its abscissa, then the point lies either |[SoLUTION: d)
in the first quadrant or in the second quadrant.
Reason(R): A point both of whose coordinates are negative will liein the third
guadrants.
3 Assertion(A): A point whose abscissais 0 and ordinate is 2 lies on y-axis. SOLUTION: @)
Reason(R): Equation of y-axisisx = 0.
4 Assertion(A): The perpendicular distance of the point A(3, 4) from they-axisis 4. SOLUTION: d)
Reason(R): The perpendicular distance of a point from y-axisis called its x-coordinate.

5 Assertion (A) : The abscissa of point (3,5) is5. SOLUTION: d)
Reason (R) : Thesigns of pointsin quadrants|, 11, Il and 1V arerespectively (+, +) ,( -
1) (- -) and (+, -).

6 Assertion(A): Point (2, -3) liesin 1Ind Quadrant. SOLUTION: d)
Reason (R) : A point is of the form (+, -) liesin IV Quadrant.

7 Assertion(A): Intersection of horizontal line and vertical lineiscalled origin. SOLUTION: b)
Reason(R): coordinate of the originis (0, 0).

8 Assertion(A): The perpendicular distance of a point(-2, -5) on the axisis -5. SOLUTION: d)

Reason(R): For any point, the perpendicular distance from y axisis known as abscissa.

9 Assertion(A): For plotting any point on the Cartesian plane, the order of apointis(x, SOLUTION: b)
3If-\’)eas;on(R): For apoint (X, y), X coordinate is known as abscissa and y coordinate is
known as ordinate.

10 10. Assertion(A): A point (-2, -5) liesin I11rd Quadrant. SOLUTION: @)
Reason(R): Any point is of theform (-, -) liesin the I11rd Quadrant.
VERY SHORT ANSWER TYPE QUESTIONS (2 MARKSQUESTIONYS)

1 If(x+24)=(5Yy-2),thenfind the value of (x, y)
Solution: x+2=5,4=y-2;X=5-2,y=4+2;x=3,y =6, coordinates (X, y) are(3,6)

2 P(3,2) and Q(7,7) aretwo points. Perpendiculars aredrawntothex- SoLUTION: Coordinates of L is (3,0)

axisfrom P and Q meeting the x-axis at L and M respectively. Coordinates of M is (7,0) ii)

i) Find the coordinates of L and M. SOLUTION: Length of LM = abscissa of

ii) Find the length of LM. M — abscissaof L =7 — 3 units = 4 units
3 Find the coordinates of the point SoLUTION: (0,-4)

i) whose ordinate is— 4 and which lies on y-axis. SOLUTION: (5, 0)

i) whose abscissais 5 and which lies on x-axis.
4 i) Find the coordinate of the point which lies on the x and y axes both. 'SoLuTION: Origin (0, 0)

i) Name the Quadrant if the ordinateis 1 and abscissais— 1. SoLUuTION: IInd Quadrant
5 Without plotting the points indicate the quadrant in which they will lie, if SoLUTION: Il Quadrant
i) ordinateis 5 and abscissais— 3 SoLUTION: Il Quadrant.
ii) abscissais— 5 and ordinateis— 3
6 i)What isthe distance of theliney = -2 from x-axis. SOLUTION: 2unit
ii) . What is the intersection point of the line x=5 with x-axis. SOLUTION: (5, 0)
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| |
7 i) Point (0, -2) lieson y-axis. (True/False) SOLUTION: True
ii) The perpendicular distance of the point (4, 3) from the x-axisis4. |SOLUTION: False
(True/False)

8 A point lieson the x-axis at adistance of 7 units from the y-axis. What are its coordinates? What will be the
coordinatesif it lieson y-axis at a distance of -7 units from x-axis?
SOLUTION: A point lies on the x-axis at a distance of 7 units from the y-axis, then its coordinates are (7, 0) and if
it lieson y-axis at a distance of —7 units from x-axis, its coordinates will be (0, -7).

9 Which of the following pointslie on y-axis?
A(,1),B(1,0),C(0,1),D(0,0),E(0,-1),F(-12,0),G(0,5),H(-70),I(3,3).
SoLUTION: .We know that a point lies on the Y -axis if its x-coordinate is zero. Here, x-coordinate of points
C(0,1), D(0, 0), E(0, -1) and G(0, 5) are zero. So, these pointslie on Y-axis. Also, D(0, 0) is the intersection point
of both the axes, so we consider that it lies on the y-axis as well as on x-axis.

10 1) The section formed by the horizontal line and vertical line on a Cartesian plane is known as...............
SOLUTION: Quadrant.
i1) The horizontal line on the Cartesian plane is known as ..........
SOLUTION: X-axis
SHORT ANSWER TYPE QUESTIONS (SMARKSQUESTIONS)

1 Name the quadrants and axis in which following points are lying SOLUTION: A — IV Quadrant,

Point Abscissa Ordinate B -1l Quadrant,
g | 5-1 ; ; j | C - 11 Quadrant,
g _ 3 . D — | Quadrant

D ' 4 i &
2 Threeverticesof arectangle are (3,2), (-4,2), and(-4,5). Plot these  |SOLUTION:
points and find the coordinates of the fourth vertex.

r#y
L]
B R o D %
B4, 2)e # = .
3 Plot thepoints (0, 0), (2, 2), (5, 5) and check whether they are "
collinear or not. A o
SOLUTION: yes, they are collinear. 1 A
PO~ I ———
2 M1

4 Find the coordinate of point which are equidistant from thesetwo  |SoLUTION: All the points on x- axis
points A(0, 2) and B(0, -2). How many points are possible to satisfy
this condition?

5 Writethe point of intersection of thelinesx =2 andy = -3 =
SOLUTION: Intersection point p(2, -3)
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10

Plot following points on the graph paper

A D), B(6, 0),

C(0, 6), D(-3, 0),

E(-4, 3), F(-2, -4),

G(0, -5), H(3, -6),

P(7,-3), Q(7, 6).
SOLUTION:

A boy marks four points (4,0), (0.2), (-4,0) and (0,-2) on the graph
paper and joins these points by Line segments and see that a
quadrilateral figureis obtained.

i) plot these points on the graph paper

i) Name the quadrilateral obtained after joining the points

iii) what isthe area of the figure obtained?

SOLUTION: i) Right Side

ii) Rhombus

iii) Areaof Rhombus = = x d, Xd,
2

:%xACxBD:%x8x4

=16 sg. unit

Draw atriangle with vertices (0, 0) , (5,0) and(5, 4). Find its area.
SOLUTION: It’s a Right angled triangle

Areaof triangle = % X base x height = % x 5x 4 =10 sg. unit

In the given figure , POQ is atriangle with coordinate of P and O as

(V13 , 0) and (0,0) respectively. If

PQ =7, find the coordinates of Q.

SoLuTION: Coordinate of P = (v/13, 0) and Q = (0,0)

So, OP=+/13 and PQ = 7 (given)

Using Pythagoras property

(OP)* +(0Q)* = (PQ)*; (V13) 2+ (0Q)* = (7)? ; 13+ (OQ)* = 49
(0Q)?=49-13;0Q=+36;0Q=6

So, the coordinates of Q is( 0, 6) because Q lies on y-axis.

The perpendicular distance of the point A(m,2n) from the x-axis and

y-axisis 6 units. Given that m< 0 and

n > 0, then what are the coordinates of point B(n+1, m) ?
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SOLUTION:: Since, the perpendicular
distance of the point A(m,2n) from the x-
axisand y-axisis 6 units Therefore, (m,2n)
=(-6,6) [ becausem<0andn>0i.ell
quadrant] ; m=-6and 2n=6
m=-6andn =§ = 3; So, Coordinates of
point

B(n+1, m) = (3+1, -6) = (4, -6)
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LONGANSWER TYPE QUESTIONS (5 MARKSQUESTIONYS)

1 Ronny was reading a Maths magazine in which he saw an interesting T
figure which was half drawn as shown below. He wish to draw it
completely. Draw again and help him to complete the figure and tell
which line of symmetry you use. Along with that mark all the
coordinates used in this drawing.

-
- - -~

= .
. - -~I
=
-———r— 04-—0—7
» A ' . I -
‘ e
=)

SOLUTION: We use y-axis as the line of symmetry to complete the
figure
2 Lucky started from origin towards North-east direction to reach his "
school where east direction is represented by the positive x-axis.
While coming back from school, he came with different path. He
started from school 8km towards south direction and then turn right
to walk 6km to reach home again. If speed of Lucky is5 km/hr , how
much time will he take to reach his school in the morning and what -
are the coordinates of school. "
SoLuTION: Coordinates of School (B) = (6,8) >
To find out the distance from Home to School (OB) )
We use Pythagoras property, '
(OB)? = (BC)? + (CO)?; (OB)?> =82+ 6°; S LA a7+ b i
(OB)?=64 + 36 ; (OB)? =100 ; OB =+/100; OB =10 km W el T
Since, the distance between home to school is 10km and speed of

lucky is 5km/hr. So, Time taken to reach his school from homein the
distance _ 10

morning = peed 5 =2hrs <
3 Once an Archaeologist was doing research in cave where he got a r
map to find treasure. So he went in search of treasure. But when he
reached there his map fell into the water and everything vanished
from the map. On the other side Bandit know the way to reach there
but Policeis behind him to catch. Tell archaeologist about the '
coordinates of Treasure and the length of shortest path to get the
treasure before bandit ( 1 unit in map = 1Km). o hba
SoLUTION: Coordinates of treasure (T) = (7, 14) 154
Coordinates of Archaeologist (A) = (2, 2)

.......

Coordinates of point C= (7, 2) r ,’{!(
S0,AC=7-2=5;AndCT =14 2=12 & " vl =
And the shortest path to reach thereis AT , So, for finding length of L e

shortest path, we use Pythagoras property

(AT)?=(AC)?+ (CT)? (AT)>=52+122

(AT)? =25+ 144; (AT)? = 169; AT =v/169; AT = 13km So, the
length of shortest path AT is 13km.
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4 From the figure write the answer of the following: ;
(i) The coordinates of D. ¢ +
(i) The point identified by the coordinates (-5, 2). |

(iii) The abscissa of the point B. . . M
(iv)The ordinate of the point H. N | U O
The point identified by the coordinates (2,-4 ). Bl i B ke e
SoLUTION: i) D (6,2) ii)B iii) -5iv) -3v) G b : ’ ;

Without plotting the points indicate the quadrant in which they will lie, if
(i) the ordinate is 5 and abscissais— 3

(ii) the abscissais— 5 and ordinate is— 3

(iii) the abscissais— 5 and ordinate is 3

(iv) the ordinate is 5 and abscissais 3

(v) the abscissais 2 and ordinate is -5

SOLUTION:

The point is (-3,5). Hence, the point liesin the |1 quadrant.
The point is (-5,-3). Hence, the point liesin the |11 quadrant.
The point is (-5,3). Hence, the point liesin the |1 quadrant.
The point is (3,5). Hence, the point liesin the | quadrant.

The point is (2,-5). Hence, the point liesin the IV quadrant.
CASE BASED QUESTIONS (04 MARK SQUUESTIONS)

1 Shristi hasto reach her office every day at 8:00 am. On the way to T
her office, she drops her son at school. Now, the location of Shristi’ s, * T ce betr s
home, her son’s school and her office are represented below by the § dicsees sebbidsididecs .ge- Office
map, Using the details given, answer the following questions 1
Find the coordinate of Shristi’s home?

Find the Area enclosed by triangle HOS?

Find the distance between Shristi’s home and his son’s school? T
SOLUTION (i) (4, 1) ) ——

(ii)AreaoftriangIe:%Xbasexheight:%XSX4:63q.km PR Ry rats

N
Ry

(|||) 3km - 1 2 3 4 S
2 Vivek wantsto purchase a painting for drawing room. First of al, he
puts agrid on the wall so that he could hang a painting on that area. Yo
The corner points of the grid are A (2, 4); B (6, 4); C (6, 8) and D (2,
8).

i) what is the area of the painting?

i) Write the intersection point of the diagonal of the paintings. ; | '
iii) what is the perimeter of the painting? | 6 4
OR

Write the image of the point B with respect to y-axis. Y
SOLUTION: i) Area=sidex side=4 x 4 = 16 sq unit (o—t—t—t—d oo L+ -
i) intersection point of the diagonalsis E Coordinate of the point E is ' - S
(4,6)

iii) Perimeter of the painting = perimeter of square
=4xsde;=4x4;=16sq. unit

OR Image of point B with respect to y-axisis (-6, 4)
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3 A teacher decides to teach some important concepts of geometry
through playground activity so he takes al the students to the
playground. There he divides playground into two small playing
area, one isin the shape of rectangle and the other oneistriangular in
shape, which is shown in figure on the basis of the given
information, students are asked some questions.

i) Find the altitude of the triangle ABC.
ii) Find the area of atriangle ABC.
iii) Find the coordinate of point G.
OR Find the area of arectangle DEFG.
SOLUTION: i) Altitude CH = 3 unit

i) Areaof triangle = % x base x height = % x 4 x 3 =6 s0. unit K
iii) Coordinate of G (2, 7)
iv) Area of rectangle = length x breadth = 4unit x 2 unit = 8 sg. unit

HOTS
1 Thereisasguare lawn PQRS in the ground as shown in below figure
i) What is area of the lawn PQRS.
SOLUTION: Given AP=5m, AS=3m, PS=?
Using Pythagoras property , (PS)? = (AP)?+(AS)?
(PS)?=52+3% (PS)?=25+9; (PS)>=34; PS=+/34m
So, side of square lawn =v34 m, Area of lawn PQRS = side x side
=vV34mx+v34m=34sg. m
1b ii) Students want to fence lawn PQRS. If the rate of fencing is Rs
20v/34 per metre, what isthe total cost
of fencing ?
SoLuTIoN: For fencing lawvn PQRS, we should perimeter first.
Perimeter of lawn PQRS = 4 x side = 4x v/34m = 4/34 m
Cost of fencing per metre = Rs 20v/34
Cost of fencing 4v34 m = Rs (20v34) x (4v/34) = Rs 2720

D R e

P f‘i» —

’

2a Today is Rohan’s birthday. So he asked his friend to help him in
shopping for the party. Rohan walked 3km from his house towards east
direction and then turn left to meet his friend. From there, they together
went to market and bought some items. After shopping, both of them
came to Rohan’s house to do arrangements.
Based on above information, answer the following questions:
How can Rohan reach to hisfriend early.
Suggest him the way and shortest distance to reach to his friend.
SoLuTION: Coordinates of A =(1,2) , B =(4,2) and C = (4,6)
Length of AB = abscissaof B — abscissaof A =4 — 1 = 3 units
Length of BC = ordinate of C — ordinate of B = 6 — 2 = 4 units
i) Rohan can reach to its early by following the path diagonally.
Length of diagona AC can be find using Pythagoras property
(AC)? = (AB)? + (BC)? (AC)2=32+4?; (AC)*>=9+ 16

(AC)?=25; AC=+/25=5km
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2b Isthe figure formed in the picture is concave or convex polygon? Give reasons to support your answer.

a b~ w Nk

[N

SoLuTION: Figure formed in the picture is convex polygon because polygons that are convex have no portions of
their diagonalsin their exteriors or any line segment joining any two different points, in the interior of the
polygon, lieswholly in the interior of it
EXERCISE
MULTIPLE CHOICE QUESTIONS
Points (1,2), (-2,-3), (2,-3);
a) First quadrant b) Do not liein the same quadrant  ¢) Third quadrant d) Fourth quadrant
The mirror of apoint (3, 4) on y-axisis:
a) (3,4) b) (-3,4)c) (3,-4) d)(-3,-4)
Signs of the abscissa and ordinate of a point in the second quadrant are respectively
a)+,+ b)+!_ C)-!+ d)"-
If the coordinates of two points are A(-7,9) and B(3,4), then (abscissa of A) — (abscissaof B) is
a4 b)-10 ¢)10 d)-5
In which of the following pointslieson theliney = - x?
a) (2.2) b) (2.-2) c) (3.3) d) (-2,3)
ASSERTION REASON TYPE QUESTIONS
Assertion(A): Point (2,2) liesin second quadrant.
Reason(R): Point of the type (+,+) liesin first quadrant
Assertion(A): The points (-7, 2) and (2,- 7) are at different positions in the coordinate plane.
Reason(R): The perpendicular distance of the point A(5, 6) from the y-axisis 6
Assertion(A): The abscissaof apoint (1, 8) is1
Reason(R): The point (0,1) lieson y-axis.
Assertion(A): Abscissa of apoint is positivein | and IV quadrant
Reason(R): If (x + 2, 4) = (5, y — 2), then coordinates (x, y) are(3,6)
Assertion(A): ABCD isaquadrilateral in which P, Q, R and S are the mid points of AB, BC, CD and DA
respectively. Then, PQRS is a parallelogram..
Reason(R): The line segment joining the mid points of any two sides of atriangleis paralé to the third side and
equal to half of it.
VERY SHORT ANSWER TYPE QUESTIONS
In which quadrant will a point lie if it’s both the coordinates are positive?
Write the coordinates of the point at which two coordinate axes meet.
Write the coordinates of the point which lies at a distance of x-units from x-axis and y units from y-axis.
Find the coordinates of the point which lies on x-axis at a distance of 5 units from y-axis
Find the coordinates of the point which lies on y-axis at a distance of 9 units from x-axisin the negative direction
SHORT ANSWER TYPE QUESTIONS
If we plot the points P(5, 0), Q(5,5), R(-5, 5) and S(-5, 0), which figure will we get? Name the axis of
symmetry of thisfigure?
If the coordinates of two points are P(-2,3) and Q(-3,5), then find [ (abscissa of P) — (abscissa of Q)] + [(ordinate
of Q) — (ordinate of P)].
Write the coordinates of the point A, B, C, D, E and F of the S] - AT v o Y-l
figure formed on the graph. Also, write coordinates of the
points of intersection of AC and DF with the x-axis.

E-S

L
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;
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4 A rectangular field is of length 10 units & breadth 8 units. One of its vertex lie on the origin. The longer sideis
along x-axis and one of itsverticesliein first quadrant. Find all the vertices.

5 Plot the point P(-5, 4) and from it draw PM and PN as perpendicular to x-axis and y-axis respectively. Write
the coordinates of the points M and N.

L oNG ANSWER TYPE QUESTIONS

1 Thefollowing table gives the relation between natural numbers and odd natural numbers . Plot the points and join
them. Do you get astraight line by joining these points ? Anayse each coordinate and establish arelation
between ordinate and abscissa.

x|1|2|3|4|5 |6 |7
v|3|3|7|9|11|13|15

2 Without plotting the points indicate the quadrant in which they will lie, if
(i) the ordinate is -9 and abscissais 2 (ii) the abscissais 7 and ordinate is 8
(iii) the abscissais 3 and ordinate is -2 (iv) the ordinate is -5 and abscissais 3
(v) the abscissais -2 and ordinate is -5

3 Plot the following points and write the name of the figure obtained by joining in order P( 3,2), Q(-7, -3),

R(6, -3) and S (2, 2). Find its area.

4 Ronhit started from origin towards south-west direction to reach his school where west direction is represented by
the negative x-axis. While coming back from school, he came with different path. He started from school 4km
towards North direction and then turn right to walk 3km to reach home again. If speed of Lucky is5 km/hr , how
much time will he take to reach his school in the morning and what are the coordinates of school.

5 Plot the four points (3,0), (0,3), (-3,0) and (0,-3) on the graph paper and join them by line segmentsin an
order and observe the figure formed.

i) Name the polygon formed. ii) Find the area of the polygon obtained?
CASE BASE STUDY QUESTIONS
1 Students of aschool are standing in rows and columnsin their

L | bd

playground for adrill practice. A, B, C and D are the positions ': ' | |
of four students as shown in the figure. # o
i) What are the coordinates of A and B respectively? ’ '
i) What are the coordinates of C and D respectively? o :

iii) What is the distance between B and D? OR What isthe 5 x : = J

distance between A and C? . | T T

3 | !

5 | | ‘

' . s ¢

2 i 4 a 6 7 8 ® W 1 7 23

T Teacker

2 Thereisasguare park ABCD. Four children Ashok ,Deepa ,Arjun and
Deepak went to play with their balls. The colour of the ball of Ashok <
,Deepa ,Arjun and Deepak are Red, green, yellow and blue |
respectively. All four children roll their ball from centre point O in the
direction of XOY, X’OY, X’OY’ and XOY". Their balls stopped as Rl P s e e
shown in the above image.

i)What are the coordinates of the ball of Ashok? ¢
i) What are the coordinates of the ball of Deepa ? “"-2 '-l"
iii)What the line XOX' called? OR What the point O(0,0) called? <

- N w b a
T
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3 For agroup activity of class X, teacher divided the space as cartesian A
plane and chairs are placed at various points for the group of four " 3
students at points A, B, C and D as shown in the picture below: 3 ] ' l
Now answer the following questions: .

i) Write the coordinates of A, B, C, D. ]
i) perimeter of rectangleis ? Sy PR
iii)Find the area of rectangle ABCD ¥

HOTS

1 A forest ranger keepstrack of bearsin his area. He plotted their 0
location on a graph. The origin represents the ranger’s control room’s peone s Bear 389
location. To access and maintain equipment, Road x and Road y have - : 5 e
been laid and paved inside the forest. They pass through the control Searats
room. One unit on the graph paper represents 1km. 35— 5'3°99 1‘{0-- e
Based on the information, answer the following questions:
i) Atigerisat (11, 4). How far from it is the nearest bear? ! | 5
ii) Inthe forest, rain shelters are at an interval of 2km aong paved
roads. A forest ranger istravelling on Road x. He crosses arain shelter | | 10 * Bber 467
located at (3,0). What is likely to be the location of the next shelter? Bame 4258

2 Plot the points P(0, -4) anQ(0, 4) on the graph paper. Now, plot the points R and S such that triangle PQR and
triangle PQS are isosceles triangles.

ANSWERS

MCQ TYPE ASSERTION REASON TYPE VERY SHORT ANSWER TYPE
1. b) Do not lieinthe 1.d 1. Ist Quadrant

same quadrant 2.b 2.origin

2.b) (-3, 4 3.b 3. (Y,X)

3.0-+ 4.d 4. (£5, 0)

4.b) -10 5. a 5. (0, -9)

5.b) (2,-2)

SHORT ANSWER TYPE QUESTIONS

1. Rectangle, y-axis

2.3

3. Coordinates of the points A, B, C, D, E and F are A(-5,6) ,B(-9,0), C(-5,-6), D(5,-6), E(12,0) andF(5,6)
coordinates of the point of intersection of AC with the x-axisis (-5,0) and coordinates of the point of intersection
of AC with the x-axisis (5,0)

4. (0, 0) (10, 0) (10, 8) (0, 8)

5. M(-5, 0) and N(O, 4)

L ONG ANSWER TYPE QUESTIONS

1. Yes, we get astraight line by joining these points. Relationy = 2x + 1

2.i) IV Quad i) 1 Quad i) 1V Quad iv) IV  v) Il

3. Trapezium and Area = 45sg. unit

4. Time = 1hr coordinate of school is (-3, -4)

5.1) squareii) 32sg. unit

CASE BASE STUDY QUESTIONS

1 1)A@3D5 .,B(7,9 i) C(11,5), D(7,1) iii) 8units  or 8 units
2 1)(3,49 i) (2, -3) iii) x-axis ~ or origin
3 1)A(2 2),B(6, 2), C(6,5),D(2,5) ii)14 unit iii) 12 sg. unit

HoTs
1 i)2km ii) (5, 0)

2 Any point on the x-axis
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CHAPTER-04
LINEAR EQUATION IN TWO VARIABLES

MIND MAPPING

[ Lineoar Equation in Two variables ]

General

Farm
. et ax+b ey .}_\f"
a.b.c are 2xsfiym10
constants, Tx-2y+11in0

X,y are

y=ixes
variablos

otec

Values of x and y
satisfying the

Sy
rE xample

Solutions of x+2y=7 are

(1) w5 y=1 (W) uwe, y= i e

(M) =3, yu2 (v) n=) y=) sac

otc.

Graph

GIST/SUMMARY OF THE LESSON:
= LINEAR EQUATION
= SOLUTION OF LINEAR EQUATION
= (GRAPHICAL REPRESENTATION

DEFINITIONSAND FORMULAE:
M EANING OF THE CHAPTER NAME :
= GENERAL FORM of linear equation intwo variadbleax + b = 0
Tanear F.u.'lualmu in tewo vanalles
f |
f,,-f’ |

P \
s v r
Diegree-| Equality *="  two varigbles mainly x & ¥
where a, b, c arereal numbersand a & b are coefficients of x and y respectively
such that a & b # 0 and x, y are variables raising power 1
= LINEAR EQUATION IN ONE VARIABLE
= GENERAL FORM :ax + b = 0 ,where a and b are real numbers and a # 0 only one variable
= GRAPH: A graph on alinear equation always show astraight line. (Hint: linear

means straight) e £
= SOLUTION: Pointslying on aline are known as Solution. i <z .
In other words, the pair of values x and y which satisfies the equation are L mmmal'ys j';;'-:\.«'n_-;,

known as Solution.
Example: x +y =4 ; Solution of equationx +y =4 are -
(0,4) (1, 3) (2, 2) (4, 0) and many more.
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A line hasinfinitely many Solution asinfinite pointslie on aline.
Equation of x-axis: y = 0 (ordinate on x axis is zero)

Equation of y-axis: x= 0 (abscissaony axisis zero)

Equations of lines parallel to x- axisand y- axis

distance of ‘a’ unit to the right side of the origin

.s

T

-+ -
a

22

SR

X = a; Equation of aline parallel toy- axisata | x =-a; Equation of aline parallel to y- axis at a distance of
‘a’ unit to the left side of the origin

distance of ‘b’ unit to the above of the origin

MULTIPLE CHOICE QUESTIONS (01 MARK QUESTIONS)

y = b ; Equation of aline parallel to x- axisata | y=-b; Equéﬁon of 'a-l_iné.pérallel to x axis at a distance of
‘b’ unit to the below of the origin

1 A linear equation has SoLuTion: d
a) unigue Solution  b) two Solution
¢) no Solution d) infinitely many Solution

2 which of thefollowing is not alinear equation SOLUTION: €
g3 +3=5x+2 b)x-5=2x-3
Ox+5=3x>-5 d)y(x+2?=x2-8

3 Theequation of y-axisis SOLUTION: €
ax=a b)y=b c)x=0 dy=0

4 Thegraphof 7x + 11y + 13=0is SOLUTION: €
a) astraight line parallel to x-axis  b) astraight line parallel to y-axis
) agenera straight line d) None of these

5 Ifx=2andy = 3isSolution of the linear equation 23ax + 37ay = 785 then the value of SoLuTION: d
ais
ao b) -5 01l d) 5

6 Which of the linear equation has Solution asx = -3,y =57 SoLuTioN: d
a2x+y=8 b)x+2y=8 ¢)x+y=8 d)—x+y=8

7 Theequationy = 0 represents — SOLUTION: a
a) x-axis b) y-axis c) alineparald tox-axis  d) aline parald to y-axis

8 Thegraph of x +y = 2 isaline which meets the x-axis at the point. SOLUTION:a
a) (2,0 b) (3, 0) (0.2 d) (0,3

9 Theintersection point of thelinesx =-5andy =-3 SOLUTION: C
a (5,3 b)(5-3) ©(5-3) d(53

10 Any point ontheliney = x is of the form SOLUTION:C
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a) (a 0) b) (0, &) c)(aa d) (a -3
ASSERTION - REASON BASED QUESTIONS

DirecTIONS: In following questions, a statement of Assertion(A) isfollowed by a statement of Reason (R)
Choose the correct option.

a) Both assertion and reason are true and the reason is the correct explanation of assertion.

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

c) Assertion istrue and the reason is false.

d) Assertion isfalse and the reason is true.
Assertion(A): The point (2, 2) isthe Solution of x +y = 4. SOLUTION: @)
Reason(R): Every point which satisfies the linear equation is a Solution of the equation.
Assertion(A): If x =2k — 1 and y = k isa Solution of the equation 3x — 5y — 7 = 0, then [SOLUTION: b)
value of k is 10.

Reason(R): A linear equation in two variables has infinitely many Solution.

Assertion(A): y = 3x represents a line passing through the origin. SOLUTION: C)
Reason(R): Any line parallél to the x-axis at a distance ‘a’ is y = a.
Assertion(A): If x =-2, y = 1Lisa Solution of the equation 2x + 3y =k, SOLUTION: d)

then thevalueof kis7.

Reason(R): The Solution of the line will satisfy the equation of the line.

Assertion(A): An equation of the form ax+by+c = 0 where a, b and ¢ are real numbers. | SOLUTION: b)
Such that aand b are not both zero, is called alinear equation in two variables.

Reason(R): A linear equation in two variables has infinitely many Solution.

Assertion(A): x =3 and y = 2 isa Solution of the linear equation 2x + 3y = 12 SOLUTION: b)
Reason(R): x =4 andy = 2 isa Solution of the linear equation x + 3y = 10

Assertion(A): If x =4aandy =a+ 5isaSolution of the equation 3 x — 5y — 7 = 0, then SOLUTION: d)
the vaue of ais 10.

Reason(R): A linear equation in two variables has infinitely many Solution.

Assertion(A): Point (0, -3) isa Solution of the equation 2x +y + 3 =0. SOLUTION: @)
Reason(R): A point which satisfies the equation is known as Solution.

Assertion(A): A point lieson alinear equation is known as Solution. SOLUTION: C)
Reason(R): A linear equation has a unique Solution.

Assertion(A): The intersection point of aliney = -3 with x-axisis (-3, 0). SOLUTION: d)

Reason(R): Y =-3isaline parallel to x-axis at a distance of 3 unit to the negative

direction of y- axis.

VERY SHORT ANSWER TYPE QUESTIONS (2 MARK S QUESTIONS)

If (1, -2) isa Solution of the equation 2x —y = p then find the value of P.

SoLUTION: Because (1,2) is the Solution of equation 2x-y=p .. thisvalue of x and y will satisfy the given
equation. ; 2x1-(-2) = p; 2+2=p; P=4

Findthevaueof k, if x =1,y = 1isaSolution of the equation 2x + 3y = k.

SOLUTION: Given equation is 2x+3y= k ; Now put values of x,y in the equation =2+3=Kk ; ~. k=5

i) Any point on the x- axisis of the form? SOLUTION: (g, 0)

i) Any point on they- axisis of the form? SOLUTION: (0, b)
i)A point which satisfies a linear equation is known ............ ? SOLUTION: Solution
i1)A linear equation has ................ Solution. (infinite/unique) SOLUTION: infinite
i) what is the equation of x-axis? SOLUTION:y =0
ii) ) what is the equation of y-axis SOLUTION: X =0

i) Equation of line parallel to x-axis at a distance 5units to the negative direction of y- | SOLUTION:y =-5
axis? SOLUTION: X =3

i) Equation of line parallél to y-axis at a distance 3units to the positive direction of x-
axis?
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Find two Solution for the equations 4x + 3y = 12.
SOLUTION: Forx =0;4(0)+3y =12;3y=12;Y =4;Fory=0;4x + 3(0) =12;4x=12; x = 3; Thetwo
Solution are (0,4) and (3,0).
Find the coordinates of the points where the graph of the equation 7x — 3y = 4 cuts x- axisand y- axis.
SOLUTION: 3x + 4y =12 Thepointony axis; Letx=0,s03(0) + 4y = 12,4y =12,y = 3 Point is (0, 3)
The point on x axisLet y =0, so 3x + 4(0) =12, 3x = 12, x=4 Point is (4, 0)
Write the equation 5 x = % in the form of alinear equation in two variables. Compare with ax + by + ¢ = 0 write
the value of a b and c.
SOLUTION:BX =2 5x X 2=7; 10x = 7 ; 10x+0.y-7= 0 ; 10x+0.y-7=0
Comparewithax +by +c=0;a=10,b=0,c=-7
Find thevalueof k, if x =1, y = 1 isa Solution of the equation 2x + 3y = k.
SOLUTION: Given equation is 2x+3y=k , Now put values of x,y in the equation =2+3=k ; ~ k=5
SHORT ANSWER TYPE QUESTIONS (3 MARK S QUESTIONS)
Express the following linear equations in the form ax + by + ¢ = 0 and indicate the values of a, b and c in each
case i) x—y/l2-5=0ii) 3x =-7y
SOLUTION: i )X —y/2—-5=01i) 3x =-7y
2Xx-y-10=0
Compare with general equationax + by +c=0
a=2,b=-1,c=-10
(i)3x+7y=0
Compare with general equation ax + by +c=0
a=3,b=7,¢c=0
Write three Solution of the equation x = 6y
SOLUTION: puty =0thenx =6x0 =0 Solutionis (0, 0) ; puty = 1 then x = 6x1 = 6 Solutionis (6, 1) ;
puty = -1then x = 6x-1 = -6 Solutionis (-6, -1) ; Two Solution are: (0, 0), (6, 1) and (-6, -1)
Check which of the followings are the Solution of the given linear equation 3x — 5y = 15,

Find 1) (0, -3) i) (-2, 2) i) (5, 0) iv) (10, -3)

SOLUTION: Equation 3x — 5y = 15

i) (0, -3) i) (-2, 2) i) (5, 0) iv) (10, 3)
putx=0andy=putx=-2andy=2 putx=5andy =0 putx=10andy =3
-3 3x-2-5x2 =15 3x5-5x0 =15 3x10-5x 3=15
3x0-5x-3=15 -6-10=15 15-0=15 30-15=15
0+15=15 -16=15(Fase) 15=15(True) 15 =15 (True)
15=15(True) |NotaSolution Yes, itisaSolution. Yes, itisaSolution
Yes, itisa

Solution.

If x =-7,y =5isaSolution of the equation 3x + 4y =k, find the value of k.

SOLUTION: Equation 3x + 4y =k, Since, x = -7,y =5 isa Solution of the above equation so it will satisfy it
3X-7+4x5=k;-21+20=k;-1=k;k=-1

Lety variesdirectly asx. If y = 12 when x = 4, then write alinear equation.

What isthe value of y whenx =5

SOLUTION: Given that, y varies as x i.e. y = kx....(1) [where k is an arbitrary constant] , Given y = 12 and x =4 (
substituting these valuesin equation (i)) ; 12 = 4k ; k = 12/4 ; k = 3; putting the value of k in equation (i)

y = 3x (Required linear equation) ; Now, whenx =5;y=3x5;y =15

Write 3y — 4x = 0 intheform of ax + by + ¢ = 0. Write x in terms of y. Find any two Solution of the equation.
How many Solution you can find out?

SOLUTION: 3y — 4x = 0; — 4x + 3y = 0 (formofax+by +c=0); —4x = —3y;
X:Zy(xintermsofy) . For Solutions, Puty:Othenx:EXOx:O
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Solution (0, 0) , Puty = 4 then x = 3 x 4 x = 3 Solution ( 3, 4) two Solutionutons are: (0, 0) and (3, 4) . we can
find infinitely many Solution of any linear equation.

7 Inantest, aboy gets 4 marksfor each correct answer and loose 1 ~ »
marks for each incorrect answer. If he gives x correct answer, y
incorrect answers and he gets 20 as total marks. Write this situation
in the form of linear equation. Also, Draw the graph for obtained |
linear equation.
A% -y =20
SOLUTION: correct answers = X ; Marks for each correct
answer =4
Incorrect answer =y ; Marks for each incorrect f
answer = -1
Total marks =20 ; Linear equation is: 4x —y =
20
8 Draw thegraphfor thelinesx=3,x=-3,y=2 & "
andy =-2. !
SOLUTION: !
I ¥
|
9 Draw the graph for the linear equation 2x + 3y |8 1 IR T ~
= 6. Find the co-ordinate of the points wherethe = ™ = = g g g
line meet x- axis and y-axis. | it kil il
SOLUTION: e acil PR !
2x+3y=6 s 1 \;\'}.\\f,_ TMJ*
X- axis coordinate (3, 0) II1Sind 051 AT SRS 1N I L‘\h
y- axis coordinate (0, 2) ‘ [ | | ' ‘
isteol! W UGN WV ! 7 !

10 Sarita distributes chocolates on the occasion of children’s Day. She gives 5 chocolates to each child and 20
chocolates to adults. If number of children is represented by ‘x’ and total distributed chocolates as ‘y’.
i) writein the form linear equation in two variables.
ii) If she distributed 145 chocolatesin total, find number of children?
SOLUTION: i) 5x+20=y ;ii)puty =145in5x + 20 =y, weget x = 25
LONG ANSWER TYPE QUESTIONS (5MARKSQUESTIONS) |
1 A positive number is 5 times another number. If 21 is added to both the numbers, then the new larger numbers
become twice the other smallest new number. What are the numbers?
SOLUTION: Let the first number = x
= the second number will be=5 x , According to the given condition, 2 (x +21) =(5x +21) = 2x +42=5x
+21=>5x-2x=42-21=>3x=21=>x=7
= the First number is = 7 and the second number is5 x 7 = 35.
2  Thelinear equation that converts Fahrenheit (F) to Celsius (C) is given by the

. 5f—160
relation c=

i) If the temperature is 86°F, what is the temperature in Celsius?

ii) If the temperature is 35°C, what is the temperature in Fahrenheit?

iii) If the temperature is 0°C what is the temperature in Fahrenheit and if the temperature is 0°F, what is the
temperature in Celsius?

iv) What is the numerical value of the temperature which is same in both the scales?

5f-160

Solution: given equationisc =
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i) Now, the temperatureis 86°F
the equation c= 5f—9160 - c= 5X869—160 . :430;160 ‘C :% ‘c= 30°
= the Temperature in Celsiusis 30°
ii) now, the Celsius temperature = 35° ; equation 35 = 5
= 35x9 = 5f — 160 = 315 = 5f — 160 = 5f = 315+160 = 5f = 475 = f = 475/5f = 95°
= the temperature in Fahrenheit is 95°F
iii) - If temperature = 0°C
by the equation 0 = 3160
= 0=5F-160
= 5F =160
= F=160/5
= F=32°
Againif temp. is 0°F
by equation - = C = 2X2=1¢°

5F-160

9
0-160
ﬁC:T

= C =160/9
~ If temp. isQ°F then in Celsius=-17.7°C

5x —160

iv) Let the temp. which is same in both the scale is = xo by the equation x =

= 9X=5x-160= 9x - 5x =-160 = 4x =-160 = X =-160/ 4 = X =-40
Hence, -400 is the temperature which is same in both the scales.

Draw the graph of linear equation 3x - y = 4.
From the graph find the value ofp and q if the
graph passes through (p,-4) and (3, Q)
SoLuTIoN: Clearly (O, -4) lies on the graph
line

S0, (0, -4) = (p, -4) P=0similarly, (3, 5)
liesonthelinesoq=5

The organizers of an essay competition decide that awinner in the competition, gets a prize, of Rs. 100 and a
participant who does not win gets a prize of Rs.25. The total prize money distributed is Rs.3,000. Find the
number of winners, if the total number of participantsis 63.

SOLUTION: Let the participant who does not win = x

= the participant who win = 63 — x because total number of participants = 63

ATQ, Total prize win by winners = 100 (63 — X)

Total prize obtained by who does not win 25(x)

=~ Thetota prize money distributed = 3000

= 25X + 100 (63 — x) = 3000 = 25x + 6300 — 100x = 3000 = -75x = 3000 — 6300

= -75x = -3300 X =%x =44

~. Thetotal number of winners =63 — 44 =19

Write each of the following as an equation in two variables:
aAx=-5b)y=2¢c)2x=3d)y+7=0€)5-x=0
SOLUTION:
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ax=-5 b)y=2 c) 2x=3 dy+7=0

x+0=-5 O+y=2 2x+0=3 Ox+1ly+7=0
0.x+y=2 2x+0.y=3

x+0.y+5|0.x+y-2=0 | 2x+0.y-3=0

=0

e5-x=0
X+5=0
-X+0y+5=0

CASE BASED QUESTIONS (04 MARKSQUUESTIONS)
An architecture makes a layout of ahouse . In the given layout
the design and measurements has been made such that.

i) Find the area of the layout.

ii) If the area of two bedrooms and kitchen together is 75 sq. m.

Represent this condition algebraically by using dimensionsin
the above layout.

iii) Form alinear equation if the area of the living room is 95 sq

m.
SOLUTION: i) Areaof the layout = 15 x 12 =180 sg. m

ii) Areaof two bedrooms=2x (x5)=10x

Areaof the kitchen = 5y ; It isgiven that area of two bedrooms

and kitchen together is 75 squarem. so, 10 x +5y =75;2x +y

=15

iii) Areaof thelivingroom=95sqg. m;2x +7(2+y) =95
2x+14+7y=95;2x+7y=95-14;2x+7y =81

2 Ashish and hisfriends decide to visit Delhi and he decides to

travel viaDelhi Metro. He starts from New Delhi metro station,

Bedroom 2

if Ashish buys 3 tickets to Rajeev chowk from New Delhi and 2 == -

tickets to Hawz khas from Rajeev chowk and the total cost is
Rs. 76. If the fare of aticket to Ragjeev chowk from New Delhi
isRs. x and to Hawz Khas from Rajeev chowk isRs. y. On
behalf of thisinformation, answer the following questions

i) Respresnt the Ist condition algebraically.

i) How many Solution are there for the linear equation
representing the above situation?

iii) If thefare of 1 ticket to Rajeev chowk from New Delhi is
Rs. 18. What is the fare to Hawz Khas from New Delhi via
Rajeev chowk

SOLUTION: i) 3x +2y =76

i) infinite many Solution

iii) fare of 1 ticket to Rgjeev chowk from New Delhi isRs. 18
i.e.x =18

S0, 3x18+2y=76;54+2y=76;2y=76-54;2y =22,y =
11

Total fare=18+ 11 =Rs. 29

3 A lending library has afixed charge for the first three days and
an additional charge for each day thereafter. Rgj paid Rs.30 for
abook kept for five days

i) Form apair of linear equationsin two variables from this
situation if the fixed charge is x and additional charge for each
day isy.

ii) Express the above linear equation in theform ax + by + ¢ =
0 and indicate the values of a, b and c.

iii) If the fixed charge is Rs.6 and the book is kept for 15 days,
then what is the total amount Raj has to pay?

i §
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SOLUTION: i) x +y(5-3) =30 ; x +2y = 30

ii)x+2y-30=0;a=1, b=2¢=-30

li)6+2y=30;y=12; Tota amount =6 + 12 x 12 = Rs.150

HOTS

Find the Solution of theformsx =a,y =0and x =0, y = b for the following equations:

2x+ 5y = 10 and 2x+3y =6 Is there any common Solution?

SOLUTION: Substituting X = 0 in the equation 2x + 5y = 10, we get 2x0 + 5y =10 ; 5y=10;y =2

Thus, x =0andy = 2 isa Solution of 2x + 5y = 10.

Substitutingy = 0in 2x +5y = 10, we get 2x+5x0=10=2x=10=>x=5

Thus, x =5andy = 0isa Solution of 2x + 5y = 10. Thus, x=5, y=0 and x=0, y=2 are two Solution of 2x+5y =10.
Consider the equation 2x +3y = 6. Substituting x = 0, in this equation, we get 2x0+3y=6 ; 3y=6;=>y =2;

So,x =0,y =2isaSolution of 2x + 3y =6

Substitutingy = 0in 2x+3y = 6, we get 2x + 3x0=6 ; 2x =6 ; X = 3; Thus, x=0, y=2 and x=3, y =0 are solution
of 2x+3y=6, Clearly, x = 0, y = 2 is common Solution of the given eguations.

If the work done by a body on application of a constant force is directly proportional to the distance travelled by
the body, express thisin the form of an equation in two variables and draw the graph of the same by taking the
constant force as 5 units. Also, read from the graph the work done when the distance travelled by the body is (i) 2
units (ii) O units.

SoLuTION: Consider y aswork done and x as distance travelled by the body
y = Cx, where C isa constant , It is given that the constant forceis of 5 units, C=5; Putting C=5iny = Cx, we
get y = 5x Thisisthe required eguation in two variables. Putting x=01in (i), wegety = 0; Putting x=1in (i), we
get y=5.

Thus, we have the following table exhibiting the values of y for different -

i o 1

values of x. Plotting points O(0,0) and A (1,5) & . : on graph
paper on a suitable scale and drawing aline passing through these two

& (1 5}
points, we obtain the graph of y = 5x as shown In order to find the work _
doneintravelling 2 units distance, we first identify point A representing2 | S rfeer
units on X-axis and then draw avertical lineto cut y = 5x at P. From P e,
draw perpendicular PM on Y-axis. Clearly, M represents (0,10). Hence, gl

work donein travelling 2 unitsis 10 units.

ii)Clearly, y = 0 when x = 0 so, work done is zero when no distance is travelled.

EXERCISE

MULTIPLE CHOICE TYPE QUESTIONS

3x + 10 = 0 will have

a) Unique Solution  b) Two Solution c) infinitely many Solution  d)No Solution

The cost of ball pen (y) isRs. 10 less than half of the cost of fountain pen(x) . The linear equation in two variable
willbe ...l

a) x+ty+10=0 b)2x+y+20 =0 c)2x-y+20=0 d) x-2y-20=0
The Solution of equation X — 2y =4 is
a) (0,2 b) (2,0) c) (4,0) d) (1.1)

Which option shows 5y — 8x = 7(x +y) — 9 expressed in the form of ax + by + ¢ =0?

a-x+6y—-9=0 b) x+12y-9=0 ¢)15x+2y-9=0 d)15x-4y-9=0

In an exhibition, the cost of tickets for an adult is Rs.5 more than thrice the cost of aticket for child. Which
eguation relates the cost y, of adult tickets in terms of the cost x, of child tickets?

ay=5+3x b)y +5=23x cy=3+5x d)y+3=5x

ASSERTION REASON QUESTIONS

Assertion(A): A linear equation 5x - 3y = 2 hasonly (1,1) asa Solution .

Reason(R): A linear equation in two variables has infinitely many Solution.

Assertion(A) : The point (2, 2) isthe Solution of x +y = 4.
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Reason(R): Every point which satisfy the linear equation is a Solution of the equation.
Assertion(A): If x =2,y = 1isaSolution of the equation 2x + 3y =k, then the value of kKis7.

Reason(R): The Solution of the line will satisfy the equation of the line.
Assertion(A) : The graph of the linear equation 2x — y = 1 passes through the point (2, 3).

Reason(R): Every point lying on graph is not a Solution of 2x —y = 1.
Assertion(A): The point (3, 0) lies on the graph of the linear equation 4x + 3y = 12.

Reason(R): (3, 0) satisfies the equation 4x + 3y = 12.
VERY SHORT ANSWER TYPE QUESTIONS
The equation of aline paralel to X-axis is...................... =a, where a is any non-zero real number.
The equation of aline paralel toy-axisis...................... =a, where a is any non-zero real number.

The graph of every linear equation in two variablesisa ........................
The linear equation 7x + 9y = 8 has a unique Solution. (True/False)
The graph of the linear equation x + 2y = 5 passes through the point (0, 5). (True/False)

SHORT ANSWER TYPE QUESTIONS

Find thevalue of Pif x = 2, y = 3isa Solution of equation 5x + 3Py = 55.
The cost of coloured paper is 7 more than 1/3 of the cost of white paper. Write this statementsin linear equation
in two variables.
Write the equations of two lines passing through (3, 10).

If the points A(3, 5) and B(1, 4) lies on the graph of line ax + by = 7, find the value of a.

Determine the point on the graph of the equation 2x + 5y = 20 whose x-coordinate is 5/2 times its ordinate.

L ONG ANSWER TYPE QUESTIONS

Draw the graph of equation x +y = 5. Also, find the area bounded by line and coordinate axes.

Sarika distributes chocol ates on the occasion of children's Day. She gives 5 chocolates to each child and 20
chocolates to adults. If number of children isrepresented by 'x' and total distributed chocolates as'y'. Writeit in
the form of linear equation in two variables. If she distributed 145 chocolatesin total, find number of children?
Riya participates in Diwali Melawith her friends for the charity to centre of handicapped children. They donate
%3600 to the centre from the amount earned in Mela. If each girl donates 3150 and each boy donates 3200, they
Form the linear equation in two variables. If number of girls are 8, find number of boys.
We know that C= 2 T, taking T=22/7, circumference as| units, radius as x units, form alinear equation. Draw the
graph. Check whether the graph passes through (0O, 0). From the graph read the circumference when radiusis 2.8
units.

Find five Solution of theliney = x.

CASE BASED QUESTIONS

Rajan planned to celebrate his daughter's birthday in a small
orphanage centre. He bought apples to give to children and
adults working there. Rgjan donated 3 apples to each
children and 4 apples to each adult working there along with
birthday cake. He distributed 100 total apples.

i) How to represent the above situation in linear equations in
two variables by taking the number of children as 'x' and the
number of adults as'y'?

i) If the number of childrenis 20, then find the number of
adults

i) Find thevaueof b, if x =9,y =10 isa Solution of the
equation 3x + 5y = 11b
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Petrol isflowing into atank at the rate of 25cm3/sec. The
volume of petrol collected in x secisy cm?

i) Represent the above situation in linear equations in two
variables.

ii) Express the above linear equation in the form ax + by +
c=0

and indicate the values of a, b and c.

1ii) Find the volume of the petrol after 4 seconds.

OR After how many seconds the volume is 500cm.

Shikhar went for shopping in the evening by metro with his
father who is expert in mathematics. He told Shikhar the
path of the metro A is given by the equation 2x + 4y = 8 and
Path of metro B is given by 3x + 6y = 18. Hisfather put
some equation to Shikhar.

Help Shikhar to Solve the problem:

i) What is the intersection points of the equation 2x + 4y = 8
with coordinate axes?

1) What is the intersection points of the equation 3x + 6y =
18 with coordinate axes?

1ii) What is the intersection point of these equation?

HoTs

Draw the graphs of the linear equations 4x — 3y + 4 = 0 and 4x + 3y -20 = 0. Find the intersection point and area
bounded by these lines and x —axis.

Aarushi was driving a car with uniform speed 60km/h. Draw distance- time graph. From the graph, find the
distance travelled by Aarushi ini) 2% hours i) %hours

ANSWERS
MULTIPLE CHOICE ASSERTION VVERY SHORT SHORT ANSWER
REASON
c) infinitely many 1.b) ly 1p=5
Solution 2.a) 2. X 2.cost of coloured paper = x , cost of white paper y;
d) x-2y-20=0 3.8 3.Straight line equationis3x -y -21=0
c) (4,0) 4.c) 4.Fase 3x+y-13=0and2x-y+4=0
c)15x+2y-9=0 5.3 5.False da=-1
ay=5+3x 5.(5, 2
L ONG ANSWER TYPE QUESTIONS
12.5 Sg. unit

a)bx+20=yb)x=25

a) 150x + 200y = 3600 b) no. of boys= 12

7y = 44x , yesline passes through the origin. When r = 2.8cm circumference = 17.6 units
(1.1.(0,0),(-1,-1), (2, 2), (-2,-2)

CASE BASE STUDY QUESTIONS

1 i) 3x+4y =1001ii) No. of adults=10iii) b=7

2 i)y=25xii)a=25,b=-1,c=0iii) 100cm?
Or 20 seconds

3 1)(4,0),(0,2)ii)(6,0), (0, 3)iii) No intersection point
HoTs

1 (3,4)and Areais 12 sg. unit

N

i) 150km i) 30km
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CHAPTERS
INTRODUCTION TO EUCLID’S GEOMETRY

MIND MAPPING

Euclid's geometry

Axioms

Assumptions used in general
mathmetics not generally
linked to geometry

_Things which are equal to the same \1
things are equal to one another.

2 If equals are added to equals, then
whales are equal.

3_If equals are subtracted from equals,
then remainders are equal.

4. Things which coincide with one another
are equal to one another.

5. The whole is greater than the part.

6. Things which are double of the same
things are equal to one another.

7. Things which are halves of the same
wﬁings are equal to one another

GIST/SUMMARY OF THE LESSON

= The word 'geometry' comes from the Greek words 'geo’, meaning the 'earth’, and

'metrein’, meaning 'to measure’ .

= Geometry originated from the need for measuring land.

= Euclid, the Greek mathematician is called the Father of Geometry.

= Euclid collected all the known worksin histime and created his famous treatise
— “Elements” . He divided the ‘Elements' into thirteen chapters, each called a

book.
= EUCLID’SDEFINITIONS
A point is that which has no part.
A lineis abreadthless length.
The ends of aline are points.

A surfaceis that which has length and breadth only.
The edges of asurface are lines.

= OO0 O0OO0O0O0O0o

UNDEFINED TERMS:

considered as undefined terms.

(ol olNe]

undefined.

0 Axioms and postulates are the assumptions which are obvious universal truth.
They are not proved. Example Sun risesin the east and setsin thewest isa

A straight lineis aline which lies evenly with the points on itself. /

A plane surface is a surface which lies evenly with the straight lines on itself.
In geometry, a point, a line and a plane (in Euclid’s words, a plane surface) are

Though Euclid defined a point, aline and a plane, the definitions are not
accepted by mathematicians. Therefore, these terms are now taken as

Postulates

assumptions which are
specific to geometry

ﬂ._A straight line may be drawn from one \

point to any other point.

2_Aterminated line can be produced
indefinitely.

3. Acircle can be drawn with any centre and
any radius.

4_All right angles are equal to one another.

5_If a straight line falling on two straight
makes the interior angles on the same side
of it taken together less than two right
angles, then the two straight lines, if
produced indefinitely, meet on that side on

which the sum of the angles is less than two
right angles.

¢
<=
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universal truth. Postulates are the assumptions which are specific to geometry
whereas axioms are the assumptions used throughout mathematics and not
specifically linked to geometry.

0 Theorems are the statements which are proved using definitions, axioms,
previously proved statements and deductive reasoning.

EUCLID’SAXIOMS

= Thingswhich are equal to the same things are equal to one another.
Example: if A=5and B=5, then A=B
» |f equals are added to equals, then wholes are equal.
Example: if A=B and C=D then A+C = B+D
= |If equals are subtracted from equals, then remainders are equal.
Example: if A=B and C=D then A-C =B-D
= Things which coincide with one another are equal to one another.
Example: if you place one square exactly over another and they match
perfectly, they are equal in shape and size.
» Thewholeis greater than the part
Example: A full pizzais bigger than just one dlice of it.
= Things which are double of the same things are equal to one another.
Example: if two sticks are each twice aslong as a 5¢cm stick, they are both
10cm and so are equal.
= Things which are halves of the same things are equal to one another.
Example: if two pieces of chocolate are each half of a 100g bar, they both are
50g and equal .
EUCLID’SPOSTULATES
Postulate 1. A straight line may be drawn from one point to any other point.
Postulate 2. A terminated line can be produced indefinitely.
Postulate 3. A circle can be drawn with any centre and any radius.
Postulate 4. All right angles are equal to one another.
Postulate 5. If a straight line falling on two straight falling on two straight lines
makes the interior angles on the same side of it taken together less than two right
angles, then the two straight lines, if produced indefinitely, meet on that side on
which the sum of the anglesis less than two right angles.
Two equivalent version of fifth postulate are:
For every linel and for every point P not lying on |, there exists aunique linem
passing through P and parallel to . Two distinct intersecting lines cannot be
paralel to the same line. Theorem
STATETMENT :Two distinct lines cannot have more than one point in common.
Given: Two lines| and m.
To prove: Lines| and m cannot have more than one point in common
Proof : Let us suppose that the two lines intersect in two distinct points, say P and Q.
Now there are two lines passing through two distinct points P and Q.
But this contradicts the axiom that only one line can pass through two distinct
points.
S0, the assumption that we started with, that two lines can pass through two
distinct pointsisincorrect. From this, we conclude that two distinct lines cannot
have more than one point in common.
MULTIPLE CHOICE QUESTIONS(1MARKSQUESTIONS)

1 What does the Greek word ‘Geo” mean ?

ANSWER :B)Earth

a)Line B) Earth C) Point D) Ground
2 According to Euclid’s definition, the ends of a line are ANSWER :A) points
a)Points B) edges C) dimensions D) surfaces
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The assumptions which are specific to Geometry are called as : ANSWER :B) Postulates

a)Definitions B) Postulates C) Elements D) Axioms

Euclid stated that ‘all right angles are equal to each other’ in the form of ANSWER :C) a postulate
A) an axiom B) adefinition C) apostulate D) aproof

How many lines can pass through a given point? ANSWER :A) Infinitely
A) Infinitely many B) Only 1 C)2 D)4 many

Euclid collected all the known work in geometry and arranged in hisfamoustreatise ~ |/ANSWER :D) Elements
caled Explanation: By

A) Axioms B) Postulates C) Definitions D) Elements Euclid’s axiom

If apoint A lies between points B and C, then ANSWER :d) BC+AC =
A)AC=2BC B) AC=BC C) AC=%BCd D)BC+AC=AB AB

4 Things which coincide with one another are equal to one another. A proved statement ANSWER :b) Theorem
iscaled:

a) Definition b) Theorem ¢) Proposition d) Both (b) and (c)

A pyramid isasolid shape, the base of which is ANSWER :b) square
a) atriangle b) asquare C) arectangle d) apolygon

How many lines can pass through 2 distinct points ? ANSWER :b) Only 1
a) Infinite b) Only 1 C)2 d) 4

ASSERTION REASON BASED QUESTION

In the following questions, a statement of ASSERTION is followed by a statement of REASON . Choose the
correct option from the following :

(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) isfase.

(D) Assertion (A) isfase but Reason (R) istrue.

Assertion: There can be infinite number of lines that can be drawn through asingle Answer :(B)

point. Reason: Lines are made up of infinite number of points.

Assertion: Through two distinct points, only one line can be drawn. Answer : (B)
Reason: A lineisformed by the joining only 2 points.

Assertion: If AB = PQ and PQ = XY, then AB = XY. Answer :(A)
Reason: Things which are equal to the same thing are equal to one another.

Assertion: If two circles are equal, then their radii are equal. Answer :(A)
Reason: Congruent circles have equal radii .

Assertion: Parallel lines are those lines which never intersect each other. Answer :(B)

Reason: Parallel lines can be two or more lines.
Assertion: A dimensionless dot which isdrawn on a plane surfaceisknown aspoint. ~ /Answer : (B)
Reason: A point isthat which has no part.

Assertion: A line segment cannot be extended from both sides. Answer :(B)
Reason: A collection of points that has only length and no breadth is known as aline.

Assertion: A line can be extended on both sides . Answer :(A)
Reason: According to Euclid’s second postulate , a terminated line can be produced

indefinitely .

Assertion: An apple weighs 125 g but a part of it weighs more than 125 g. Answer :(D)
Reason: The whole is always greater than the part.

Assertion: Axioms are universal truths. Answer :(C)

Reason: Euclid stated only 6 axioms in his book “Elements”.

VERY SHORT ANWER TYPE QUESTIONS (2 MARKYS)

In the figure, AC = BD . Provethat AD =BC.

SOLUTION: AC=BD ; AC+ CD =BD + CD ( equals added to equals)
AD = BC hence proved

Ae -B
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Inthe givenfigure, PT=RT and TQ =TS, show that PQ = RS.
SOLUTION: PT=RT (1) ; TQ =TS (2) ; Adding (1) and (2)
PT + TQ=RT + TS (equals are added to equals whole are equal)
So, PQ = RS hence proved

10

If point C be the mid-point of aline segment AB , then write the relation
between AC, BC and AB , with asuitable figure .
SOLUTION: Relation: AC+ CB =AB

Define perpendicular lines. Are there any other words that need to be
defined first?

SOLUTION: Two lineswhich intersect at right angles Words that need to
be defined : line, intersect, right angle

Inthefigure, £1= 22 and £2= 23, show that 21= 23 .Givereason .
SOLUTION : Given £1=z2 and £2= 23

S0, £1= £3 (Things which are equal to the same

thing are equal to one another)

Write any two Euclid’s postulate.

SOLUTION: 1. A circle can be drawn with any centre and any radius.

2. All right angles are equal to one another.

Prove that an equilateral triangle can be constructed on any given line
segment.

SOLUTION: Given : line segment AB of any length.

Draw an arc with point A as the centre and AB asthe radius. Similarly, draw
an arc with point B as the centre and BA asthe radius.

Thetwo arcs meet at apoint, say C. Draw the line segments AC and BC to
form A ABC . Now, AB = AC (equal radii ) . ; Also, AB = BC (equal radii)
By Euclid’s axiom , things which are equal to the same thing are equal to
one another Then AB = BC = AC. So, A ABC is an equilateral triangle
What is a consistent system of axioms ?

SOLUTION: A system of axiomsis said to be consistent , if it isimpossible
to deduce from these axioms a statement that contradicts any axiom or
previously proved statement .

Inthe Fig, if £1=23,22 =24 and 23 = 24, write the relation between 21
and £2, using an Euclid’s axiom.

SOLUTION: Givenzl1= 23 (1)

22=24(2)

23=124(3)

From (1) ,(2) and (3)

21= 22 (Things which are equal to the same things are equal to one
another.)

In the Fig, we have BX =%2AB, BY =% BC and AB = BC. Show that BX =
BY.

SOLUTION: GivenBX =% AB, (1) ; BY =%2BC (2) ; BX=BY.(3); To
Prove BX = BY ; Proof From (1), (2) and (3)

BX = BY (Things which are equal to the same things are equal to one
another.)

SHORT ANSWER TYPE QUESTIONS (3MARKY)

Read the following statement: “A square is a polygon made up of four line segments, out of which, length of

three line segments are equal to the length of fourth one and all its angles are right angles”.
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Define the terms used in this definition which you feel necessary. Are there any undefined terms in this? Can you
justify that all angles and sides of a square are equal?
SOLUTION : Theterms need to be defined are :

LINE : Undefined term Point POLYGON : A ssimple closed figure made up of three or more line segments.
PoINT: Undefined term ; LINE SEGMENT : Part of aline with two end points.
RAY : Part of aline with one end point RIGHT ANGLE : Angle whose measure is 90

ANGLE: A figure formed by two rays with acommon initial point.

Undefined terms used are : line, point.

Euclid’s fourth postulate says that “all right angles are equal to one another.”

In a square, all angles are right angles, therefore, all angles are equal (From Euclid’s fourth postulate).

Three line segments are equal to fourth line segment (Given). Therefore, al the four sides of a square are equal .
(by Euclid’s first axiom “things which are equal to the same thing are equal to one another.”)

If apoint C lies between two points A and B such that AC = BC, then prove =

that AC = % AB. Explain by drawing the figure. /
SOLUTION: Given AC=BC -

AC+BC = AB (Things which coincide with one another are equal to one
another.)

AC +AC =AB (AC =BC Given) ; 2AC=AB ; AC = AB.

Infig, point C is called amid-point of line segment AB. Prove that every
line segment has one and only one mid-point.

SOLUTION Let usconsider AB hastwo mid point C and D

So AC=BC (1) AD =BD (2) ; Subtracting (1) from (2)

AD -AC=BD-BC;CD=-CD ; 2CD =0CD =0

So the distance between Cand D is 0, i.e C and D coincides.

Thus every line has one and only one mid point.

In Fig, if AC = BD, then provethat AB = CD 8
SOLUTION: Given AC =BD A C D
AC - BC =BD - BC (equals subtracted from equals remainder are equals)
AB =CD

Why is Axiom 5, in the list of Euclid’s axioms, considered a ‘universal
truth’?

SOLUTION Axiom 5 says “ whole is greater than the part” A part is always
smaller than the whole thing. It isauniversal truth which cannot be changed.
In Fig, we have: AC = XD, C isthe mid-point of AB and D is the mid-point
of XY. Using an Euclid’s axiom, show that AB = XY.

SOLUTION: AB = 2AC (C isthe mid-point of AB)

XY =2XD (D isthe mid-point of XY)

Also, AC = XD (Given)

Therefore, AB = XY, because things which are double of the samethingsare  * ¥
equal to one another.

Solve the equation a— 15 = 25 and state which axiom do you use here.
SOLUTION: : a— 15=25. On adding 15 to both sides, we have a— 15 + 15 = 25 + 15 = 40 (If equals are added
to equals, then wholes are equal).

Ram and Ravi have the same weight. If they each gain weight by 2 kg, how
will their new weights be compared ?

SOLUTION: Let x kg be the weight each of Ram and Ravi. On gaining 2
kg, weight of Ram and Ravi will be (x + 2) each. According to Euclid’s
second axiom, when equals are added to equal s, the wholes are equal. So,
weight of Ram and Ravi are again equal.

I=e
O
o
m
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Look at the Fig. Show that length AH > sum of lengths of AB + BC + CD.
SOLUTION: AB+BC+CD=AD ‘ e )
AD isapart of AH( Whole is always greater than part) A B C D E F G H

Therefore, AH > AD
AH > AB + BC + CD.

In the Fig, we have ZABC = £ACB, £3 = £4. Show that £1 = £2. ;.
SOLUTION: Given LABC = £ACB '

21+ £3 = £2+24 ( things coincide with one another are equal to one r) =

another) i
21+ £3=1£2+£3 (3= 4 given) B <=0 B g

21=22+2£3-2321=212.
LONG ANSWER TYPE (5 MARKY)

Discuss the contribution of Euclid to the development of geometry. How is his approach still relevant in modern

mathematics?

EXPECTED RESPONSE: Brief biography of Euclid, Introduction to his book Elements, Description of axiomatic

method, Influence on geometry in classrooms and logical structure in mathematics, Mention of other geometries

that built upon or diverged from his model

How did the questioning of Euclid’s Fifth Postulate lead to the birth of non-Euclidean geometry?

Explain with examples.

EXPECTED RESPONSE: State Euclid’s 5th postulate , Explain why it was seen as complicated and hard to prove

from the others , Development of new geometries like Spherical geometry (no parallel lines) , Hyperbolic

geometry (many lines paralel) , Importance in modern fields like relativity theory and cosmology

State and explain any four Euclid’s axioms. Give one example for each to show how they are used in geometry.

EXPECTED RESPONSE: State four axioms (e.g., “Things which are equal to the same thing are equal to one

another.”) , Explain each in your own words , Provide geometric or numerical examples , Include a small

diagram if applicable

CASE BASED QUESTIONS

In atrip to amuseum in Delhi, students observed that one of the hallsis not

a rectangle. They imagined that if the edges of the hall’s floor are extended it

will appear as lines exhibited in Euclid’s 5th postulate . Later on the way

back to school, they discussed Euclid’s other axioms and postulates with

their teacher. Next day they had arevision class in school where teacher

asked them following questions:

? Statethefirst postulate of Euclid .

Ans: A straight line may be drawn from one point to any other point.

? If PQ=0QRand QR = RP, then PQ = RP. Identify the axiom used in
this.

Ans: Things which are equal to the same thing are equal to one another.

? State Euclid’s 5th postulate with a figure

Ans: If astraight line falling on two straight lines makes the interior angles

on the same side of it taken together less than two right angles, then the two

straight lines, if produced indefinitely, meet on that side on which the sum of

the anglesis less than two right angles.

? OR Does Euclid’s 5th postulate imply the existence of parallel lines ?
Explain.

Ans: Yes, if thetwo straight lines make the interior angles on the same side

of it taken together as equal to two right angles, then the two straight lines

will never meet and will be paralel.

A National Public School organised an education trip to a museum. Almost all the students of class IX went to
the trip with their teacher of Mathematics.
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They saw many pictures of mathematicians and read about their contributions in the field of Mathematics. After
visiting the museum, teacher asked the following questions from the students. On the basis of the above
information, solve the following questions:

? Who istheteacher of Pythaoras?

ANS: Thales

? Name of the mathematician who isvisiblein the last picture.

ANS: Thales

? State any two Euclid’s postulate

ANS: A circle can be drawn with any centre and any radius

All right angles are equal to one another.

? OR Define Axioms, postulates and Theorem

Axiom- Assumptions used in general mathmetics not generally linked to geometry

Postulate - assumptions which are specific to geometry

Theorem - Theorems are the statements which are proved using definitions, axioms, previously proved

statements and deductive reasoning.

3 Rohan, astudent of class 9th learnt that Labour day is celebrated on May 1st. -

He learnt the importance of house help and how everyone should respect

each other’s work. Rohan’s maid has 2 children . Both of them have equal

number of dresses .So Rohan, on his birthday, plansto give both of them

same number of dresses

? If the children had x dresses each and Rohan gifts them 2 dresses, then
how many dresses will each child have after Rohan’s birthday?

ANS: Each child have after Rohan’s birthday (x+2)

? Will the children have equal number of dresses after Rohan’s birthday ?
Which Euclid’s axiom is used here ?

ANS: Yes, if equals are added to equals whole are equal.

? Ifp+q=7,thenp+q—-r=7-r.Is any axiom used here? If yes, state
the axiom.

ANS: Yes, if equals are subtracted from equals remainders are equal.

? ORIf £1= 12 ,then22£1=2£2 . Isany axiom used here? If yes, state the
axiom

ANS Yes, Things which are double of the same things are equal to one

another.

HOTS

1 Euclid assumes that “a point is that which has no part.” If a point has no size, how can it exists on a line or plane?

Isthis concept purely theoretical or doesit have real world application?

SOLUTION: In mathematics, a point is aconceptual tool an abstract idea to denote location only, not physical size.

Though it has no dimensions, it is defined to exist as a precise position in space. In areal world application (like

graphs or blueprints) we represent points visually, but in theory they remain dimensionless. This abstraction is

vital for constructing accurate models.

EXERCISE

MULTIPLE CHOICE QUESTIONS

1 Thesidefacesof apyramid are:
(A) Triangles (B) Squares (C) Polygons (D) Trapeziums
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2 Which of the following needs a proof ?

(A) Theorem (B) Axiom (C) Définition (D) Postulate
3 ‘Lines are parallel if they do not intersect’ is stated in the form of
(A) an axiom (B) adefinition (C) apostulate (D) aproof

4 Observe the figure shown. A student claimed that the lines when extended meet
at a point which lies on the left of the line c. Given that the student’s claim is
true, which of these justifies the claim?

(@& p+qg<180° (b) p+r<180°
(or+s<180° (d)s+q<180°

5 Two quantities P and Q are such that P = Q. Which of these equations illustrates the Euclid’s axiom “If equals are

added to equals, the wholes are equals™?

@P+x=Q—-x(Mb)P+x=Q+x(c)P+x=Q(d)Pxx=Q

ASSERTION AND REASON QUESTIONS

In the following questions, a statement of assertion (A) isfollowed by a statement of Reason (R). Choose the
Answer :out of the following choices.

(a) Both A and R aretrue and R is the correct explanation of A.

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

(c) Alistruebut Risfalse.

(d) Aisfalsebut Ristrue.

1 Assertion (A): If AB=MN and MN = PQ, then AB = PQ.

Reason (R): According to the Euclid’s first axiom, ‘Things which are equal to the same thing are also equal to
one another’.

2 Assertion (A): If Ritaand Reena are of same age that is 10 years then after 6 years also they will have the same
age.

Reason (R): According to Euclid’s Axiom, when equals are subtracted from equals, remainders are equal.

3 Assertion (A): A cake when it iswhole, assume it measures 2kg but when adlice istaken out of it and measured,

itsweight will be smaller than the previous one

Reason (R): According to Euclid’s Axiom, whole is always greater than the part.

4  Assertion (A): Euclid’s fifth postulate implies the existence of parallel lines.

Reason (R): the sum of interior angles will be equal to the sum of two right angles then two lines will meet each
other on either sides and therefore they will be parallel to each other.

5 Assartion (A): an infinite number of lines can be drawn to pass through a given point.

Reason (R): A line segment has only two end points.
VERY SHORT ANSWER TYPE QUESTION (2MARKYS)

1 Inthegivenfigure, wehaves21=22,23=24. ,.--"'::k"%.
Show that £ ABC = z DBC. Lf H“‘a
State the Euclid’s axiom used. “"1-'7?_175{_ = T
*-\.._Hﬂ. .-- ; }
B
2 IntheFig., wehave AB =BC, BX =BY. "
Show that AX = CY.
A L=

3 Two salesmen make equal sales during the month of August. In September,
each salesman doubles his sale of the month of August. Compare their salesin
September.

4 Itisknown that x +y = 10 and that x = z. Show that z + y = 10?
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Inthe Fig, we have £1 = 22 = £3 Show that £1 = £3. ..

SHORT ANSWER TYPE QUESTIONS (3MARKYS)
In the Fig. o ' T
()AB =BC, M isthe mid-point of AB and N is the mid- point of BC. Show
that AM = NC. %
(i) BM = BN, M isthe mid-point of AB and N is the mid-point of BC. Show
that AB = BC.

2
Read the following statement : An equilateral triangle is a polygon made up of three line segments out of which
two line segments are equal to the third one and al its angles are 60° each. Define the terms used in this
definition which you feel necessary. Are there any undefined terms in this? Can you justify that al sides and all
angles are equa in aequilateral triangle.

Read the following two statements which are taken as axioms :

(1)If two line intersect each other, then the vertically opposite angles are not equal.

(2)If aray stands on aline, then the sum of two adjacent angles so formed is equal to 180°. Is this system of
axioms consistent? Justify your answer.

In the Fig, we have AC = DC, CB = CE. Show that AB = DE. *l: -

Inthe Fig., if OX =% XY and PX =% XZ and OX = PX, show that XY = XZ. ::

LONG ANSWER TYPE (5MARKY)

Write Euclid 5th postulate and its equivalent version and explain with figure.

Write all Euclid postulate explain any one postul ate with figure.

What is the difference between axiom, postul ate and theorem give two examples of each.

What are undefined terms? Give examples

State and explain the significance of Euclid’s fifth postulate. How did it lead to the development of other
geometries?

HOTS

Euclid’s fifth postulate states that if a straight line falling on two straight lines makes the interior angles on the
same side less than two right angles, then the two lines will meet. Can you explain why this postulate is necessary
and not derivable from the first four? What would geometry look like without it?

CASE BASED QUESTIONS(4 MARKYS)

In last year, cyclone comes out in Andhra Pradesh. Due to this cyclone,
many persons lost their lives and property. Deepak and Rohit decided to
contribute equal amounts to National Disaster Relief Fund, so that the
suffered person get some relief.
(&) Inthis process, which axiom is used. Also write their statement.
(b) If Deepak contributed 30,000, then how much contribution is done
by Rohit?
(c) Inthe given figure,

p N

K

if PR =QS, then prove that PQ = RS.
OR Provethat every line has one and only one mid-point.
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2 Rahul has afantasy of collecting the old stamp. So, one day he went to
collect old stamps from two different market stores of the Indira Nagar
market. So, Rahul decides to take three from each store.

(@) Itisknown that a+ b =20 and a= c. Show that ¢ + b = 20.

(b) How many stamps remain with each store after Rahul's purchase?
(c) Solve the equationy + 12 = 15 and state the Euclid axiom used here.
OR State any two Euclid’s axiom.

3 Oneday during their visit to mathematics laboratory , some students
observed a solid which looked like an incomplete pyramid. They asked
their teacher about the solid and she told them that it is a truncated
pyramid. She aso told them that how ancient Egyptians could find the
area of such shapes using basic knowledge of geometry. The whole
class was amazed to know the contributions of Greek Mathematician
Thales and his pupil , Pythagoras and also about Euclid , the Father of
Geometry, who collected al the known work and arranged them in his
book called “Elements having 13 chapters. The teacher then explained
about axioms and postulates. L ater, the students were asked the
following questions:

a) Name the shape that forms the base of a pyramid .

b) Name the famous book of Euclid and the number of chaptersit has.
¢) What is an axiom ? State any one axiom.

OR What is an Postul ate ? State any one Postul ate

ANSWERSOF EXERCISE

MCQs 1A 2A 3C 4C 5B
ASSERTION AND REASON 1A 2B 3A 4C b5B
VERY SHORT TYPE 3.Let x besalein August. Sale in September 2x

CASE STUDY QUESTIONS A) Axiom 1 B) 30,000
B) x-3 ¢) y=3, axiom 3
A) triangle b) element 13 chapter
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CHAPTER-6
LINESAND ANGLES

MIND MAPPING

= Promnl
= L e
Types
t Basic Terms of Angles
Line segment < od Definitions

- H';."
= Inberseoiing lines

= Pyt aiiel inas

LINES

= Complomentary Angles

Aruta Angle

Rnght Amglke =907

Obtuse Anghe =980" and = 180°
Siraight Angie = 180

Reflox Angle = 180° and < 180

TransviEsal Ling

“ T ) AND e Cormespondrg Angles (Eawal)
* Supplomantiry Angles | ANGLES armed Alternate Interior Angles (Egual)
— Bum =180 oy a
Palrs Transversal

« Adjacan! Angles == of Angle

Coaremion wvarlex and arm

s Limrar Pais =
Werticolly Opposaile Angles
Eipual angles foomed by inbersecting o

Transversal

GIST/SUMMARY OF THE LESSON:

Aliernate Extorior Anglos (Exguid)

Co-interior [Consecutive]
Angles [Supplemeniary]

Transweisal Line

Angle lormed

GIST OF THE CHAPTER: -
= Basic Definitions
= Typesof Angles
= Typesof Pairs of Angles
= Important Angle Properties
= Parale Linesand a Transversd
= Axioms and Theorems
DEFINITIONSAND FORMULAE:
BAsIC DEFINITIONS:
= Line: Extendsindefinitely in both directions.
= Linesegment: A part of aline with two endpoints.
= Ray: A part of alinethat starts at one point and goes on forever
= Angle: Formed when two rays meet at a point.
TYPESOF ANGLES:
= Acute Angle: < 90° Right Angle: = 90°
= Obtuse Angle: > 90° and < 180°
= Straight Angle: = 180°
» Reflex Angle: > 180° and < 360°
TYPESOF PAIRSOF ANGLES:
=  Complementary Angles. Sum = 90°
Supplementary Angles. Sum = 180°
Adjacent Angles: Share acommon arm and vertex.
Linear Pair: Adjacent angles on astraight line (sum = 180°).
Vertically Opposite Angles: Equal angles formed when two lines
intersect.
IMPORTANT ANGLE PROPERTIES:
= Linear pair angles are supplementary.
= Vertically opposite angles are equal .
= |f two linesintersect, opposite angles are equal.
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MULTIPLE CHOICE QUESTIONS (01 MARK QUESTIONYS)
Intersecting lines cut each other at:

a) Onepoint b) Two points ¢) Three points d) Null
ANSWER: (8)

Explanation: Two lines always intersect each other at one point.
Two pardlel linesintersect at:

a) Onepoint b) Two points ¢) Three points d) Null

ANSWER: (d),Explanation: If two lines are parallel to each other, they don’t intersect each other. They meet each

other at infinity.

If AB ||CD, EF L CD and £GED = 135° as per the figure given below. B,
Thevaue of ZAGE is:

a) 120° b) 140° c) 90° d) 135°

ANSWER: (d) Explanation: Since AB || CD and GE isatransversal. .
Given, £GED = 135° , Hence, 2£GED = £AGE = 135° (Alternate interior angles) D
4. If two lines intersect each other, then the vertically opposite angles are: ANSWER: ()

a) Equa b) Unequa  c¢) Cannot be determined d) None of the

above

5. A linejoining two endpoints are called: ANSWER (8)

a) Line segment b) A ray c) Pardld lines d) Intersecting

lines

An acute angleis: ANSWER (b)

a) Morethan 90 ° b) Lessthan 90 ° ¢) Equal to 90 degreesd) Equal to 180 °

A reflex angleis: ANSWER (C)

a) More than 90 degrees b) Equal to 90 degrees

c) Morethan 180 degrees  d) Equal to 180 degrees

A straight angleis equal to: ANSWER (C)
a) 0° b)90° c) 180° d) 360°

Two angles whose sum is equal to 180° are called: ANSWER (d)
a) Vertically opposite angles b) Complementary angles

c) Adjacent angles d) Supplementary angles

In the figure below, which of the following are corresponding angle pairs.

a) zpand 2q b) zpand 2zwc) £p and £Xx d) zpand 2z —

ANSWER (b)
ASSERTION - REASON BASED QUESTIONS

In the following questions, a statement of Assertion (A) isfollowed by a statement of Reason(R).Pick the correct

option:
Both Assertion (A) and Reason(R) are true and Reason(R) is the correct explanation of Assertion (A).
Both Assertion (A) and Reason(R) are true but Reason(R) is NOT the correct explanation of Assertion (A).

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

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

Assertion (A): Inafigure, x =y and a=b. thenlinel || n. ! - .
Reason(R) If atransversal intersects two linesin such away that a pair

of corresponding angles are equal, then the two lines are paraldl.

ANSWER. (a)x =y (Given) ,Therefore, | || m (Corresponding angles) (i)

Also, a= b (Given) ,Therefore, n || m (Corresponding angles) (ii)
From (i) and (ii), | || n (Lines parallel to the same line).

Assertion (A) : Sum of the pair of angles 120° and 60° is supplementary.
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Reason(R) Two angles, the sum of whose measuresis 180°, are called supplementary angles.
ANSWER: ()

3 Assertion (A): Theangles of atriangle arein theratio 2:3: 4. The largest angle of the triangle is 80°.
Reason(R) The sum of all the interior angles of atriangleis 180°
ANSWER: (a)
4 Assertion (A) : If angles ‘a’ and ‘b’ form a linear pair of angles and a = 40°, then b = 150°.
Reason(R) Sum of linear pair of anglesis always 180°.

ANSWER: (d)
5 Assertion (A): Inthe given figure, AOB isastraight line. R
If LAOC = (3x + 10)° =
and £BOC (4x — 26)°, then BOC = 86°
Reason(R) The sum of anglesthat are formed on a straight line is equal to {3n + 10P, {4x - 8P
180° ) = 8
ANSWER: ()

6 Assertion (A) : If two interior angles on the same side of atransversal intersecting two parallel lines arein the
ratio 5:4, then the greater of the two anglesis 100°

Reason(R) If atransversal intersects two parallé lines, then the sum of the interior angles on the same side of the

transversal is 180°
ANSWER: ()
7 Assertion (A) : Anangleis 14° more than its complementary angle, then angle is 52°.
Reason(R) Two angles are said to be supplementary if their sum of measure of anglesis 180°
ANSWER: (b)
8 Assertion (A) : Supplement of angle is one fourth of itself. The measure of the angle is 144°
Reason(R) Two angles are said to be supplementary if their sum of measure of anglesis 180°
ANSWER: ()

9 Assertion (A): The value of x from the adjoining figure, if € || m is 15°. ,-?
Reason(R) If two parallel lines are intersected by atransversal, * 2t —x)
then each pair of corresponding angles so formed is equal. o
ANSWER: (b) Y~ gr
P

10 Assertion (A) : If two internal opposite angles of atriangle are equal and external angleis given to be 110°,
Reason(R) A triangle with one of its angle 90°, is called aright triangle
ANSWER: (b)
VERY SHORT ANSWER TYPE QUESTIONS (2 MARKSQUESTIONYS)

1 Inthegivenfig ZAOC =£ACO and «BOD = 2DBO prove fﬂ'

that AC || DB S .
SOLUTION:.2AOC =2ACO and £BOD = £DBO [Given] T et
But, ZAOC=2£BOD [verticaly opposite angles|

ZACO=/DBO = \

<BOD =£BDO 3

AC || DB [By dternate interior angle property]
2 Themeasure of an angle is twice the measure of supplementary angle. Find measure of angles.

SoLUTION: Let the measure be x°.

Then its supplement is 180°- x°

According to question

x%=180°- x° x°=3600- 2x°

3x%=360° implies x°=120°

The measure of the angles are 120° and 60°
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Provethat if two linesintersect each other than vertically opposite
angler are equal.

Solution: Given: AB and CD aretwo linesintersect each other at O.
To prove: (i) £1=2£2 and (ii) £3=24

Proof:

21+24=180°........ (1) [By linear pair]

22+2,4=180°........ (ii)

21+24=22+24 [By eq (i) and (ii)] 21=2£2

Similarly, £3=24

4 Provethat if oneangle of atriangleis equal to the sum of other two angles, the triangle is right angled.
SoLuUTION. Given in AABC, zB=2£A++C

To prove: AABC isright angled.

Proof: ZA+2£B+2C=180°..... (1) [Sum of three angles of a AABC is 180°]

2B=2£A+2£C ..... (2)

From (1) and (2)

£B+2B=180°

2,B=180°£B=90°

5 Infig. sides QP and RQ of APQR are produced to points S and
T respectively. If £SPR=135° and 2PQT=110°,find2PRQ.
SOLUTION:£PQT+£PQR=180°

110°+~2PQR=180°

£PQR=180°-110°

£PQR=70°

Also £SPR=£/PQR+2PRQ]Interior angle theorem]
135°=70°+2PRQ

135°-70°=2PRQ

£PRQ=65°

6 Infig the bisector of ZABC and BCA intersect each other at
point O prove that LBOC:900+%LA.

SoLUTION: Given AABC such that the bisectors of ZABC and
£BCA meet at apoint O, To Prove :LBOC:90°+%LA

Proof: In ABOC £1+22+2B0OC=180°.....(J)

In AABC,£A+4£B+2C=180°;£A+22£1+2,2=180°
[BO and CO bisects 2B and ~C] A
ZA —AAo . _Ano ZA .o .
— +41+2£2=90° ;21+,2=90°- — [Divide forth side by 2] | N

Substituting, 900- =* + £BOC= 180° ;2BOC=90°+_2£A

7 Inthegiven figure £PQR and £QOR form alinear pair if a— b B
=80°. Find the value of ‘a’ and ‘b’.
SOLUTION: a+ b =180°...... (1) [by linear pair]

LWyl

2a=260° [Adding equations (1) and (2)]
a=130°
130°+b=180°b=180°-130°=50° 5 0

8 If ray OC standson aline AB such that ZAOC=£BOC, then .

show that ZAOC=90°.

SOLUTION. £ZAOC=4£BOC [Given];£ZAOC+£BOC=180° [By

linear pair] a y) u_
£ AOC+2A0C=180° ; 22A0C=180° ;LAOC=90°=£BOC
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In the given figure show that ABJ|EF.

SOLUTION: 2BCD=£BCE+£ECD ; 36°+30°=66°=£2ABC
AB||CD [Alternate interior angles are equal]

Again £ECD=30° and £FEC=150°
£ECD+£FEC=30°+150°=180°

EF||CD [sum of consecutive interior angleis 1807

AB||CD and EF||CD; Hence, AB||EF.

In figure if AB||ICD, 2ZAPQ=50° and 2PRD =127° Find x and y.
SoLuTION: AB||CD and PQ isatransversal.

£APQ=2£PQD [pair of alternate angles|

500=x

Also ABJ|ICD and PR isatransversa

2APR=£PRD

50°+Y=127°

Y =127°-50°=77°

SHORT ANSWER TYPE QUESTIONS (SMARKSQUESTIONS)

InFig. if x +y =w + z, then prove that AOB isaline.
SoLUTION We need to prove that AOB isaline.
Wearegiventhatx +y = w + z.
We know that the sum of all the angles around afixed point is
3600.
Thus, we can conclude that
£AOC+2£BOC+2A0D+2B0OD=360°

x+y+z+w=360°
But, x+y = w+z. (Given)
2(x+y)=360°
(x+y)=180°
From the given figure, we can conclude that y and x form a
linear pair.
We know that if aray stands on a straight line, then the sum of
the angles of linear pair formed by the
ray with respect to the line is180°. (x+y)=180°
Therefore, we can conclude that AOB isaline.
It is given that XY Z=64%nd XY is produced to point P. Draw a
figure from the given information. If ray Y Q bisects 2ZYP,
find XY Q and reflex £QYP.
SOLUTION
We are given that XY Z=64° XY is produced
to P and YQ bisects £ZYP.
We can conclude the given below figure for the given situation:
We need to find £XYQ and reflex £QYP.
From the given figure, we can conclude that £XYZ and 2ZYP
form alinear pair.
We know that sum of the angles of alinear pair is180°.
£XYZ +2ZYP=180°
64°+,7YP=180°
Ray YQ bisects £ZYP, or
LXYQ=£QYZ+2£XYZ
58%+64°=122°
reflex 2QYP =360 2QYP
360°-58°=302°

£ZYP=116°
£QYZ=2£QYP =22 =58

T

I
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Therefore, we can conclude that XY Q=122° and reflex
£2QYP=302°

Prove that sum of three angles of atriangleis 180°.

Draw atriangle ABC.

Through point A, draw aline parallel to BC.

Let anglesat B and C be ZABC and £ACB.

Alternate interior angles formed with the transversal equal the
angles of triangle. So: A + B + 2C = 180° (angle on a straight
line)

Hence, proved.

The side BC of A ABC is produced from ray BD. CE is drawn
paralel to AB, show that ZACD=2A+«B. Also prove that
£A+£B+2C=180°

Solution ~*  AB ''CE and AC intersect them

£1= 24 (1) [Alternate interior angles]

Also AB''CE and BD intersect them

£2= 25 (2) [Corresponding angles]

Adding eq (1) and eq (2)

L1+£2= 24+ 25 Adding <€ on both sides, we get

L4+ LB+/C=LC+L4CD . FA+ B+ -C=180°
Provethat if atransversal intersect two parallel lines, then each
pair of aternate interior anglesis equal.

SoLUTION Given: line AB||CD intersected by transversal PQ
To Prove: (i) £2=4£5 (ii) £3=24

Proof: £1=£2............... (1) [Vertically Opposite angle]
L1=45. . (11) [Corresponding angles]

By (i) and (ii)

£2=25

Similarly, 23=24 Hence Proved.

In the given figure A ABC is right angled at A. AD is drawn
perpendicular to BC. Prove that zZBAD=2ACB

SoLuTion - AD LBC SBAD=90" - ZA4ABD —(1) =
ZC=90"-/B = (2)
From (1) and (2);; < BAD=2ACE Hence proved.

In AABC, 2B=45°,2C=55° and bisector of zA meets BC at a
point D. Find £ADB and 2ADC.
SoLuTION AABC, £A + £B + 2C = 180° [ Sum of three angle of
aA =180°]
— s A+45° 1557 —180° - ZA=180° -100° = 80

1

, A=r2=L 242 Lig0® = 40°
oo AD bisects SA . 2 2

Now in A ADB. We have 11— B-.ADB=180°

_..
By b
-

.,

i
2.

-
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= 40° +45°+ £4DB =180° . = /ADB=180" —85° =95°
ZADB~ZADC=180":p|gp 95° + £4DC =180°
ZADC=180° —95° = 85" . LADB=95"w1d LADC=85"

In figure two straight lines AB and CD intersect at apoint O. If
2BOD=x° and ZAOD=(45-x)° . Find the value of x hence find
(8 «.BOD (b) £AOD  (c) AOC  (d) «BOC

Solution: ZADB=2A0D+4£DOB........ By linear pair
180° =4x—5+x - 5x=185

185 __.
x= =37 _ .

5 - =437 -5=148-5 =143°
ZBOC=143" .

vertically opposite angles ; <50D = £40C =37°

The side BC of aA ABC is produced to D. the bisector of ZA
meets BC at L as shown if fig. prove
that LZABC+2ACD=22£ALC

SoLUTION INAABCwe have < cD=<B~<A — I:1:'[Exterior
angle property]

LACD = 2B + 221

In AABL ; LALC=2B+2BAL [exterior angle property]
LALC=/B+A] - = 1IZALC=17BF1A (o)
Subtracting (1) from (2)

2LALC-ZACD=2B . LACD+ZABC=2-A1LC

LONG ANSWER TYPE QUESTIONS (5 MARKSQUESTIONYS)

Infig M and N are two plane mirrors perpendicul ar to each other;
prove that the incident ray CA is paralléel to reflected ray BD.

SoLuTIoN Draw AP—M and BQ —N

S BO LN and AP LM and M LN

- ZBOA =90f

—= BQ _LAP

= /2-/3-90° =180°

- L2+.3=00F

Also £1=£2and £4=23

= A1+/4=/2+.3=90°

S (AF LD+ (£2+23) =907 +90° =180°

= (L1+2D)+H(L3+24)=180"

or ZCAB+ ~/DBA=180"

- CA|BD
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In the given figure, if PQ || ST, 2PQR=110° ,2RST=130°, find
£QRS.

SOLUTION We are given that £9 | ST,LPQR =110" 4ng

ZRST =130°

We need to find the value of <2%3 in thefigure.
We need to draw aline RX that is parallel to the line ST, to get

Thus, we have ST | BX
We know that lines parallel to the same line are aso parallél to

each other.

We can Concludethat‘DQ”ET|| RX.

LPOR = 2L0RX A|ternate interior angles), or <@&X =110"

We know that angles on same side of atransversal are
supplementary.

ZRST +ZSRX =180 - =130 +£SRX =180

= LSRX =180 —130°=30" . g the figure, we can conclude
that

ZORX = ZSRX + ZORS . =110 =50"+ ZQRS

= £ORS =60" Therefore, we can conclude that < €85 =60

It isgiven that XY Z=64° and XY is produced to point P.
Draw afigure from the given information.
If ray YQ bisects £ZYP. Find £XYQ and reflex £QYP.

SOLUTION:
XYP is a straight line,
£XYZ+ £ 2ZYP=180° (Linear pair)
£ ZYP = 180° — £ XYZ
£ ZYP = 180° - 64°
£7YP=116°
Since YQ bisects £ ZYP

£7YQ = 4QYP=§AZYP

In the below fig. If OD is the bisector of ZAOC, OE is the bisector
of £BOC and OD L OE. Show that the points A, O and B are
collinear.

SoLuTION Given: Infigure, OD L OE (i.e. zZDOE=90"), OD and
OE are the bisectors of ZAOC and 2BOC.

To prove: points A, O and B are collinear i.e., AOB isastraight
line.

Proof: From the fig. we have ZAOB comprising ZAOC and
+£BOC

such that OD and OE are the bisectors of these two angles

£AOB = £AO0C + £BOC .Since, OD and OE bisect angles ZAOC
and £BOC

respectively..2AOC=22DOC ........cccccevveveererrennn, (1)

ANA LCOB=2ZCOE ..ottt )
On adding equations (1) and (2), we get

64°

r 3
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£AOC+2C0OB=22£DOC+22COE
;=>2A0C+2COB=2(£DOC+£COE)
=/2A0C+2C0OB=2£DOE ;= 2£A0C+2C0OB=2x900[-OD LOE]
=£A0C+2C0OB=180- ;..2A0OB=1800
So, £AOC and 2COB are forming linear pair or AOB is astraight
line.
Hence, points A, O and B are collinear.
5 Inthegiven figure, OP, OQ, OR and OS are four rays. Prove that .
2POQ + £ROQ + £SOR + £POS = 360°. AP
SOLUTION Let us produce aray OQ backwardsto apoint M, then ‘*\
MOQ isastraight line. Now, OP isaray on the line MOQ. Then, : }'.,
by linear pair axiom, we have ZLMOP + £POQ = 1800 ......(i) Lﬁs’”“- =
Similarly, OSisaray on theline MOQ. Then, by linear pair ',,.(/f - ~ -
axiom, we have o o
£MOS + £50Q = 1800 ....(ii) = = M
Also, £SOR and £ROQ are adjacent angles.
- 2S0Q = £SOR + 2ROQ ...(iii) )
On putting the value of £SOQ from Eq.(iii) in Eq.(ii), we get o
£MOS + £SOR + £ROQ = 180° ....(iv) \
Now, on adding Egs.(i) and (iv), we get N H— \ Lo
£MOP + £POQ + £MOS + £SOR + £ROQ = 180° + 180° YL S ~
= £MOP + £MOS + £POQ + £SOR + £ROQ = 360° ....(iv) b ;/ N al
But ZMOP + LMOS = £POS o "'x‘k
Then, from Eq.(v), we get ZPOS + 2POQ + 2SOR + £ZROQ = v a™
360°
Hence proved.
CASE BASED QUESTIONS (04 MARKSQUUESTIONS)
1 Reetaand Rohan were playing agame on parallel lines and the '
angles formed with the transverse line (i.e., alternate angles, Ix
corresponding angle and interior angles).First Reetadrew astraight | , 13 e
line AB, then Rohan drew another straight line CD||AB. Further, a : II-"u
transverse line PQ was drawn which intersects lines AB and CD at |
points X and Y respectively. Now they did toss with a coin and v
Rohan won the toss. Following were the rules of the game: Toss c i g Rosan’s i
winner will ask aquestion and others will answer. If the answer is ;,-" ’
correct then person answering will ask question el se questioner will
ask next question. L
Who wins the last question he/she will be the winner.
Based on the above paragraph please answer these questions:
())Which isthe aternate angle to 267
(i)Which is the corresponding angle to £1?
(iiN)If 24 = 120° then what is measure of £67?
(OR) What isthe sum of 23 and £57?
ANSWERS :£3,45,60°,180°
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2 Ritesh and Sheeta are cousins and both went to visit Mughal Garden. Before going,
they searched the location of their destination on a map. During searching, they
found on map that Akbar Road and M.G. road form aright angle at their
intersection point and Hudson lane form 57° angle with M.G. road. W00 At
(a) What is the measure of acute angle between Akbar Road and Hudson lane? —?1; =
(b) If Ritesh is standing on M.G Road in the west direction and Sheetal is on H.M |
road, what is the shortest angle they can cover in order to meet?

(c) Find the measure of reflex angle formed between M.G Road [in east direction]
with Hudson lane.

SoLUTION (a) From the given figure, Hudson Lane forms 57° with M.G road and
Akbar Road and M.G Road form a 90° at their intersection point. Therefore, the
required angle between Akbar Road and Hudson lane = 90° — 57° = 33°.

(b) Sheetal travelsfrom H.M road to M.G road [East] to Hudson to Akbar road and
then to M.G road west. So, the measure of angle she cover = 37° + 90° + 90° =
217°. But if she goes from H.M road to south of BT road and then to M.G road
[west], Then, the measure of angle, she cover = 53° + 90° = 143° Hence, the
shortest angle she has to cover will be 143°

(c) The required measure of reflex angle formed between M.G Road [in east
direction] with Hudson lane = 360° — 57° = 303°.

3 Twolinesare paralel to each other, if the distance between these 2 lines
always remains constant throughout and they never meet. There are various
examples of parale linesthat we seein our daily lifelike railway line, 2
steps of ladder, opposite sides of atable etc. A line which cuts a pair of

paralel linesis called atransversal as shown in the figure. Answer the P

following questions: - Yo —
(a) If £5=65°. Then what isthe 28? (1) r

(b) If £6 =2x and £1 =70°. Then find the value of x. (1)
(c) If £6:45=2: 3thenfind thevaueof 27. (2) F
SOLUTION (&) Since CD || AB and LM istransversal, b
25 and «£8 are the alternate exterior angles. £ 5=z« 8 or £8 = £5=65° i ol
(b) Since CD || AB and LM istransversal, 25 = 70° (Corresponding \ .1:',;'
angles) and 26 + £5 = 180° (Linear pair axiom) '
2x + 70° = 180°; 2x = 110° x = 55°.

(c) Let £6 = 2k and 25 = 3k;Now, 26 + 25 = 180° (Linear pair axiom)
2k + 3k =180°;5k = 180° k = 36°,26 = 2k =2 x 36° = 72°

Now, 26 and 27 are the dternate exterior angles. ;26 =27 0or £7=+£6 =
72°

oM

HOTS
1 InFigure AB || DE. Provethat ZABC+2BCD=180°+2CDE.

CF and the transversal BC cuts them at B and C respectively.
£ABC+1=180° [Consecutive interior angles are supplementary]........... (1) =+~ :
Similarly, DE || CF and transversal CD intersects them at C and D o
respectively. /
£CDE = £2; Adding (i) and (ii), we get ZABC+£1+22=180°+2CDE A B
2ABC+,BCD=180°+2CDE

SoLuTIoN: Through C, draw CF parallel to both AB and DE. Since AB || \ |
——————— C

KVSZIET MYSURU: CLASS-9MATHEMATICS 60



Prove that bisectors of pair of vertically opposite angles are in the same
straight line. A L
SoLUTION: Given: Two lines AB and CD intersect at point O. Also, OM "'x\ i

and ON are the bisectors of ZAOC and 2BOD respectively. . S

To prove: MON isastraight line. Prove: Since, the sum of all the angles A o N
around apoint O is 360°, we have ZAOC + zBOC + £BOD + ZAOD = "4 T )Q/ ’
360° L *u._&

or, 22MOC+22BOC +2£BON = 360° [2BOC = 2AQOD (verticaly: opp. f_,,- Mg

angles OM is bisector of ZAOC, ON is bisector of BOD] A H.‘];
or, zMOC + £BOC + «BON = 180°; or, ZMON = 180° ¥

2£MON isastraight angle. ; Hence, MON is astraight line.

In afigure, BA || ED and BC || EF. Show that ZABC = 2DEF

SoLUTION: Given BA || ED and BC || EF.

To show £ABC = «DEF. Construction Draw aray EP oppositeto ray ED.
Proof Inthefigure, BA || ED or BA || DP~2ABP = £EPC

[corresponding angles|= 2ABC = £EPC ....(i)

Agan, BC || EF or PC || EF-. DEF = 2£EPC [corresponding angles] ....(ii)
From egs.(i) and (ii),2ABC = DEF

InFig. ZAOC and £BOC form alinear pair. If a- b = 20°, find the values
of aand b. o
SOLUTION: Since, total sum of angleson alineisequal to 180° .
~a+b=180° (Linear pair) ...()&, a- b =20° (Given) ...(ii)

Adding (i) and (ii), we get(a+ b) + (a- b) = 180° + 20° T b

Or, 2a= 200" ; - a= 100° B —A— 5
Putting the value of ain equation (i), we get100° + b =180° ; .. b = 80°

Fig., AB || CD and CD || EF. Also, EA 1 AB. If «BEF =55°, find the i |

values of X, y, and z.

SOLUTION: Since corresponding anglesareequal.~. x =y ... (i)

We know that the interior angles on the same side of the transversal are
supplementary. o
-y +55°=180°; = y = 180° - 550 = 125° Nl

So, x =y =125°; Since AB || CD and CD || EF. )

~ AB ||EF ; > £EAB + £FEA = 180° [+ Interior angles on the same side
of the transversal EA are supplementary]
=90°+2z+55°=180°; = z=35°

-

R

EXERCISE
MULTIPLE CHOICE QUESTIONS
Value of x in thefigure below is: .
a) 20° b) 400 c) 80° d) 160°

- e £

If two complementary angles are in theratio 13 :5, then the angles are:
a) 13x°, 5x° b) 25°, 65° C) 65°, 25° d) 65°, 35°
The diagonals of the rectangle ABCD intersect at O. If £COD = 78°, then £OAB is:
a) 35° b) 51° c) 70° d) 110°
If AB=x+ 3, BC=2x and AC = 4x — 5, then for what value of ‘x’, B lies on AC?
a) 2 b) 3 c)5 d) 8
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5 Inthegivenfigure, find the value of x: RD C
a) 40° b) 50° c) 60° d) 80° \ (x+20) /

ASSERTION - REASON BASED QUESTIONS
1 Assertion: A triangle can have two obtuse angles.
Reason: The sum of al the interior angles of atriangle is 180°
2 Assertion: Theanglesof atriangle arein theration 3:5:7. Thetriangle is acute-angled
Reason: The sum of angles that are formed on a straight lineis equal to 180°.
3 Assartion: linel isparalel tolinem.
Reason: If atransversal intersects two linesin such away that a pair of consecutive interior angles
are supplementary, then the two lines are paraldl.
4 Assertion (A): If angles'a and 'b' form alinear pair of angles and a= 40° then b = 150°.
Reason (R): Sum of linear pair of anglesis always 180°.
5 Assertion (A): Anangleis 14° more than its complementary angle, then angleis 52°.
Reason (R): Two angles are said to be supplementary if their sum is 180°

VERY SHORT ANSWER TYPE QUESTIONS
1 \nfigure, @7 - PR.ZTQR =40"and
ZSPR =50° find x and . e

2 Thethree angles of atriangle, oneis twice the smallest and another is three times
the smallest. Find the angles.

3 Infigx=300thevaueof Y is

il
4 Theanglesof atriangleareintheratio 5:3: 7, what is the type of the triangle ?

5 For what value of x +y in Fig., will ABC be aline? Justify
your answer.

SHORT ANSWER TYPE QUESTIONS
1 If two straight lines are perpendicular to the same line, prove that they are parallel to each other.
Two unequal angles of aparallelogram arein theratio 2:3. Find all itsanglesin degrees.
3 Theopposite sides of aquadrilateral are paralél. If one angle of the quadrilateral is 600, find the
other angles.
4 Twolines AB and CD intersect at O. If ZAOC+ 2COB+4B0OD=270°, find the measures of ZAOC,
2COB, £BOD and 2DOA.
LONG ANSWER TYPE QUESTIONS

N

1 InFigure, £AOF and £FOG form alinear pair. If ZEOB = £FOC =90° and £DOC=2£FOG=2A0B=30°.

() Find the measures of £FOE, 2COB and £DOE.
(i) Name al the right angles.
(iii) Name three pairs of adjacent complementary angles.

KVSZIET MYSURU: CLASS-9MATHEMATICS

62




(iv) Name three pairs of adjacent supplementary angles.
(v) Name three pairs of adjacent angles.

2 ()If two pardld lines are intersected by atransversal, then prove that the bisectors of any pair of
aternate interior angles are parallel.

(i)If two parallel lines are intersected by atransversal, then prove that the bisectors of any two
corresponding angles are parald.

3 Provethat "If two lines intersect each other, then the vertically opposite angles are equal.” Using this theorem,
find al the anglesif « POR: £ ROQ =5 : 7 in the below figure where lines PQ and RS intersect each other at
point O.

4 If two pardlel lines are intersected by atransversal prove that the bisectors of the interior angles on the

same side of transversal intersect each other at right angles.

5 Two parallel lines are intersected by atransversal. Prove that the bisectors of two pairs of interior angles
enclose arectangle.

CASE BASED QUESTIONS

1 BSE standsfor adisease called Bovine Spongiform Encephal opathy.
"Bovine" means that the disease affects cows, "spongiform” refers to the
way the brain from asick cow cow looks spongy under a microscope, and
"encephal opathy" indicates that it is adisease of the brain. Thisdiseaseis
commonly called "mad cow disease.”

A farmer has afield ABCD formed by two pair of parallel roads asshown | N
below inwhich 1 ||m and p || . His four cows suffering from BSE. Thus, ||

he tied them at four corners of the field ABCD.

Q. 1. If zBAC =30°, find CAD.

Q. 2. LABC + «BCD = 180° as:

Q.3. If cow at C and cow at Dis 2 km apart, then what is the distance
between cow at A and cow at B?

Q.4.1f £B=45°then£D=.....................

Q. 5. If wejoin BD such that BD meet AC at O and 2BOC 30°, then what
is the measure of ZAOD?

2 Harry was going on aroad trip with his father. They were travelling on a
straight road. After riding for some distance, they reach a cross road
where one straight road cuts the other at 30°.

Q. 1. Find the measure of £BOD.

Q. 2. Find the measure of ZAOD

Q. 3. Which property isused in this case.

-
- il
e o
i, o

--\-|_- -_,-
T |
3L =9
--_- -\-\--
-d-- -\-\'-
--'-F

el B

T

3 To Protect poor people from cold weather, Ramlal, has given hisland to

make a shelter home for them.In the given figure sides PQ and RQ of

APQR are produced to point S and T respectively.
]

P

T 0, B

If LPQT =110° and £SPR = 135°
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Q. 1. Find QPR
Q. 2. Find £PRQ
Q. 3. Which property is used over here.

HOTS

1 If the complement of an angleisequal to the supplement of the thrice of it. Find the measure of the angle.
Ans.450.

2 If the supplement of an angleis three timesits complement, find the angle.
Ans.450.

3 Provethat the bisectors of apair of vertically opposite angles are in the same straight line.

4 If two straight lines intersect each other, prove that the ray opposite to the bisector of one of the angles thus
formed bisects the vertically opposite angle.

5 If the bisectors of apair of aternate angles formed by atransversal with two given lines are parallel, prove that
the given lines are parallel.

ANSWERS
MCQ ASSERTION-TYPE VERY SHORT TYPE
1.Answer (b) 1. Answer: (d) 1.Answer: x=500 and y=800.
2.Answer (C) 2.Answer: (b) 2.Answer: 300,600 ,and 900.
3.Answer (b) 3.Answer: (d) 3.Answer: Y=400.
4.Answer (d) 4.Answer: (d) 4.Answer: An acute angled triangle.
5.Answer (b) 5.Answer: (b) 5.Answer: X + y must be equal to 180°.
SHORT ANSWER TYPE LONG ANSWER TYPE QUESTIONS
QUESTIONS Answer: (i) £FOE = 2COB = £DOE = 30°
1. Answer.Try to prove. (i) £AOD, £BOE, «COF, «DOG,
2.Answer:£A=2C=720, (iii) £AOB, «BOD; £AOC, £COD; «BOC, £COE
£B=2D=1080. (iv) 2ZAOB, £BOG; £AOC, £COG; £AQD, 2£DOG
3.Answer: 1200, 600, 1200. (v) £BOC, COD; £COD, «£DOE; £DOE, £EOF.
4.AnswerEach equal to 900. 2..Answer. Try to prove.
5.Answer. Try to prove. 3..Answer. Try to prove.

4..Answer. Try to prove.

5..Answer. Try to prove.

CASE BASED QUESTIONS

1.30°,Angles on the same side of a parallelogram are supplementary., 2 km, 45°, 30°

2.2.BOD=300, £AOD=1500, Ans. Intersecting lines property is used which states, that, "Two lines are said to
be intersecting when the perpendicular distance between the two linesis not same everywhere. They meet at
one point.",

3.2QPR=450.£PRQ=650.In this case exterior angle property is used which states that, "An exterior angle of
atriangle is equal to the sum of interior opposite angles.”
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CHAPTER-7
TRIANGLES

MIND MAPPING

CONGRUENCE OF
BASICS OF TRIANGLES TRIANGLES
+ Definition « Concept of Congruence
» Types (Based on Sides §SS (Side-Side-Side)
and Angles) . « ASA (Angle-Side-Angle)
» Propertles of Triangle + AAS (Angle-Angle-Side)

» RHS (Right angle-Hypotenuse-Side)

MID-POINT " PROPERTIES OF
ey —| TRIANGLES R rRIANGLES
+ Statement and , » Angle Sum Property
Application « Exterior Angle Theorem

GIST/SUMMARY OF THE LESSON:
= Criteriafor congruence of Triangles.
»  Properties of Triangles.
DEFINITIONSAND FORMULAE:
Criteriafor congruence of Triangles:
= CONGRUENCE OF TRIANGLE: The geometrical figures of same shape and size are congruent to each other
1.e., two triangles AABC and APQR are congruent if and only if their corresponding sides and the
corresponding angles are equal. If two triangles AABC and APQR are congruent under the correspondence A
P, B Q and C R, then symbolically it is expressed as AABC = APQR
= SASCONGRUENCE RULE: Two triangles are congruent if two sides and the included angle of one triangle are
equal to the sides and the included angle of the other triangle.
= ASA CONGRUENCE RULE: Two triangles are congruent if two angles and the included side of one triangle
are equal to two angles and the included side of the other triangle.
= AASCONGRUENCE RULE: Two triangles are congruent if any two pairs of angles and one pair of
corresponding sides are equal.
= SSSCONGRUENCE RULE: If three sides of atriangle are equal to the three sides of another triangle, then the
two triangles are congruent.
» RHSCONGRUENCE RULE: If in two right triangles, the hypotenuse and one side of atriangle are equal to the
hypotenuse and one side of the other triangle, then the two triangles are congruent.

= Propertiesof Triangles:
v' (i)A triangle is isosceles if it’s any two sides are equal. Here, we will discuss some properties related
to isosceles triangle.
Angles opposite to equal sides of atriangle are equal. In figure, £B=2C
(if) The sides opposite to equal angles of atriangle are equal. In figure, AB=AC
In an isosceles triangl e, bisector of the vertical angle of atriangle bisect the base.
The medians of an equilateral triangle are equal in length.
A point equidistant from two intersecting lines lies on the bisector of the angles formed by the two
lines.

ANANANANEN
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MULTIPLE CHOICE QUESTIONS (01 MARK QUESTIONYS)

If AACB=AEDF, then which of the following equation sis/are true?

(DAC=ED (Il) £C=«F (II1)AB=EF

(& Only (1) (b) (1) and (111) (c) (1IN and (111) (d)All of these

SOLUTION: (b)

Since, AACB=AEDF. ..AC=ED,CB=DF and AB=EF ,And £A=£E,2C=£D and £B=2£F
Therefore, equations(l)and(l11)are true. In atriangle (as shown in fig). AB=CD, AD=BC
and AC isthe angle bisector of A, then which among the following conditionsistrue
for congruence of AABC and ACDA by SASrule?

(@ 2A =2+«D (b) 2B = 2A (c)«B=24«D
As in AABC and ACDA, AB =CD and AD =BC

For SAS Rule, if two sides and the included angle of onetriangle are equal to the two
sides and the included angle of the other triangle, then triangles are congruent.
Therefore, for AABC = ACDA by SAS, £B must be equal to «D.

If AB=QR, BC =PR and CA =PQ in AABC and APQR, then:

(a) AABC = APQR  (b) ACBA = APRQ

(c) ABAC = ARPQ  (d) ABCA = APQR

Consider the triangles shown in the figure. Which of these is not true about the given
triangles?

(d)2C=2A

Z U

(a) AXYZ = ASTU (by SSS congruence rule) ;

(b) AXYZ = ASTU (RHS congruence)

(c) AXYZ = ASTU (by ASA congruence rule) ;

(d) AXYZ = ASTU (SAS congruence)

If AABC = APQR and AABC is not congruent to ARPQ, then which of the following is
not true?

(8 BC=PQ (b) AC=PR

() QR=BC (d) AB = PQ

Given, AABC = APQR Thus, the corresponding sides are equal. Hence, AB = PQ, BC =
QR and AC = PR. Therefore, BC = PQ is not true for the triangles. ALMN is an isosceles
triangle such that LM = LN and £N = 65°. Thevalue of 2L is:

(8 L =55° (b) 2L =45° (c) L =50° (d) £L =65°

Ritish wants to prove that AFGH = AJKL using SAS rule. He knowsthat FG = JK and
FH=JL. What additional piece of information does he need?

(a%;LF =2J (b) £H = 2L (0 2G=¢«K (d) 2F=
Z

Solution: (a) £F = £J

We know for SAS, if two sides and the included angle of onetriangle are equal to the
two sides and the included angle of the other triangle, then the triangles are
congruent. So, 2F = 2J

In the given figure, AABC = ADEF by SAS congruence rule.
Thevaueof zxis:

(@) 75° (b) 105° () 125° (d) 5°

SOLUTION: (C)

SoLuTIoN:(b)

SOLUTION:(C)

SOLUTION:(a)

ir

SOLUTION: (C)

SOLUTION: (a)

SOLUTION: (d) 5°
‘I/{’{ o
a F\\‘“

Frs

o C

In AABC and ADEF,2C=£F, AB = DE.. AC = DF, AABC=ADEF[By RHS rul€e]
2B = £E [By CPCT]=(4x?2)°=(3x2+25)°=>x2=25=x= 5°

SOLUTION: (c) 4 cm
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In AABC, £C = 2£A and BC =4 cmand AC =5 cm, then find length of AB.

(@ 5cm (b) 3cm (c)4cm (d) 25cm
It is given that AABC = AFDE and AB =5 cm, 2B =40° SOLpTION: (b) .
and £A = 80°. Then which of the following is true?(Two triangles are congruent if their A A

corresponding sides are equal in length and their corresponding angles are equal insize) | ==/ * X
(a) DF =5 cm, £F = 60° (b) DF=5cm, £E = 60° g N e N
(c DE=5cm, £E =60° (d) DE=5cm, 2D =40°

ASSERTION - REASON BASED QUESTIONS

In the following questions, a statement of Assertion (A) isfollowed by a statement of Reason(R).Pick the correct
option:

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

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

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

Assertion (A) isfalse but Reason(R) is true.

Assertion (A): If we draw two triangles with angles 40°, 60° and 80° and the length of the sides of one triangle be
different than that of the corresponding sides of the other triangle, then two triangles are not congruent.

Reason (R):1f two triangles are constructed which have all corresponding angles equal but have unequal
corresponding sides, then two triangles cannot be congruent to each other.

ANSWER: (a) Assertion (A): Thereisno rule of congruency when both triangles have equal corresponding angle
but sides are different. So, these two triangles are not congruent.

Therefore, Assertion (A) istrue. Reason (R): It isalso true.

Assertion (A): IntrianglesABC and PQR, if ZA=2«P, 2C=2zRand AC = PR,

then the two triangles are congruent by ASA congruence. A P

Reason (R):1f two angles and included side of atriangle are equal '
to the corresponding angles and side of the other triangle, then the triangles
are congruent by ASA congruence.

ANSWER: (8) Assertion(A) It istrue to say that two angles and the included
sides of two triangles are equal then they are congruent by ASA rule.
Reason(R): It isalso true.

Assertion (A):In A PQR, PQ = QR and £R =75°, then £Pis52°.

Reason (R):In atriangle, angles opposite to equal sides are equal.

ANSWER: (d) Assertion(A): in APQR, PQ=QR, 2R =£P =75°, (Angles opposite to equal sides are equal).
Reason (R): It istrue to say that angles opposite to equal sides of triangle are equal.

Assertion (A): In A ABC, P is the mid-point of BC. If PQ L AB and PR L AC,
such that PQ = PR, then BQ = CR.

Reason (R): If two angles and the included side of one triangle are equal to : :
two angles and the included side of other triangle, then two triangles are o/ ' \R
congruent by ASA rule. /N
ANSWER: (b)Assertion (A): in APQB and APRC,BP=PC (P is the mid -point of BC) ; iR ol N
2Q=2R=90° (Angles opposite to equal sides are equal)And PQ=PR (Given) ; \/ X 0
APQR = APRC (By RHS congruence)BQ=CR (By CPCT) & " 5
Reason (R):1t is also true.

~
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Assertion (A):In aquadrilatera PQRS, PQ = PS and PR bisects 2P by
SAS congruence rule. Q

Reason (R): Two triangles are congruent if one hypotenuse side and \\

one of the perpendicular side of triangle is equal to the corresponding '

one hypotenuse side and one of the perpendicular side of the other triangle. \

ANSWER :(b)Assertion (A):in APQR and APSR, P ] R
PQ=PS (Given) ;2RPQ=2RPS (PR bisects 2P) ;And PR=PR (Common)

APQR = APSR (By ASA congruence) ;So, Assertion (A) istrue. ;
Reason (R): It isalso true.

Assertion (A):In the adjoining figure ,X and Y are respectively two points
one qual sides AB and AC of AABC such that AX = AY then CX = BY. A
Reason (R) : If two sides and the included angle of one triangle are equal ,_
to two sides and the included angle of the other triangle, then the
two triangles are congruent. /N \
ANSWER. (a) We know that “If two sides and the included angle of one triangle [/
are equal to two sides and the included angle of the other triangle, then the two s 3
triangles are congruent” - Thisis SAS Congruence Rule.

(N
O

Assertion (A): Angles opposite to equal sides of atriangle are not equal.

Reason (R): Sides opposite to equal angles of atriangle are equal.

Answer. (d) We know that Angles opposite to equal sides of atriangle are equal.

Assertion (A): AABC and ADBC are two isosceles triangles on the same base BC and vertices A and D are on
the same side of BC. If AD is extended to intersect BC at E, then AABD = AACD

Reason (R): If in two right triangles, hypotenuse and one side of atriangle are equal to the hypotenuse and one
side of other triangle, then the two triangles are congruent.

ANSWER. (b) We know that “If in two right triangles, hypotenuse and one side of a triangle are equal to the
hypotenuse and one side of other triangle, then the two triangles are congruent.” — Thisis RHS Congruence Rule
So, Reason is correct.

Assertion (A): In AABC and APQR, AB =PQ, AC = PR and ZBAC= 2QPR then AABC= APQR

Reason (R): Both the triangles are congruent by SSS congruence.

ANSWER :(c) In AABC and APQR,AB = PQ, AC = PR and 2BAC = 2QPR (Given)

then AABC = APQR by ASA Congruence Rule.

Assertion (A): In ABC, £A=2C and BC=4 cm and AC = 3 cm then the length of side AB =3 cm.

Reason (R): Sides opposite to equal angles of atriangle are equal.

ANSWER(d) We know that Sides opposite to equal angles of atriangle are equal. So, Reason is correct.

VERY SHORT ANSWER TYPE QUESTIONS (2MARKSQUESTIONS)

In quadrilateral ACBD, AC=AD and AB bisects 2A. show that AABC=AABD. C

What can you say about BC and BD?

SOLUTION: In AABC and AABD, AC=AD ([given];2CAB=2DAB [AB A 8

bisects £A] ; B=AB [common]

AABC=AABD [SAS criterion] ; BC=BD [CPCT]

In AABC, the median AD is to BC. Prove that AABC is an isosceles triangle. M
SOLUTION: In AABD and AACD
BD =CD [D ismid-point of BC]
AD=AD [Common]

2 ADB=2 ADC [each 90 .-

AABD = AACD [By SAS] E} > C
AB=AC [CPCT] Hence, triangle ABC is an isosceles triangle.
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In ARST,RT=6x—-2.InAUVW,UW=2x+7,2R=2U, and £S=2£V. What must be
the value of x in order to prove that ARST=AUVW?

SOLUTION: Giventhat £S=2V and £R=2U

£T=2£W(by Angle sum property of triangle)

For ARST=AUVW,RT=UW using either ASA or AAS congruence rule

= BX—2=2X+7=6X—2X=9=4x=9=>x=9/4=>x=2.25

In the given figure two lines AB and CD intersect each other at the point O
such that BC||AD and BC = DA. Show that O is the midpoint of both the line-
segment AB and CD.

SoLuTioN: BC || AD [Given]Therefore 2CBO = 2DAO [Alternate interior
angles];And £BCO = £ADO [Alternate interior angles] Also, BC = DA[Given]
So, ABOC = AAOD [ASA congruence rule] ;Therefore, OB = OA and OC =
OD, i.e. O isthe mid-point of both AB and CD.

In figure BALAC, DELDF. Such that BA=DE and BF=EC. Show that
AABC=ADEF.

SoLUTION: According to the question, BA L AC, DE L DF Such that BA = DE
and BF =EC. In, AABC and ADEF ;BA = ED [Given];BF = EC [Given] ;£ZA =
2D [Both 90°];Now, BF = EC [Given] ;= BF+ FC=EC + FC

= BC = EF~. AABC = ADEF [By RHS Congruence Rule]

In AABC, D is a point on side AC such that DE = DF and AD = CD and DE L
AB at E and DF L CB a F, then provethat AB = BC.

SoLuTION: In AAED and ACFD,AD = CD DE = DF ;AAED = ACFD [By
RHS congruencerule] ;2A = 2C ;. AB = BC [Sides opposite to equal angles
are equal]

ABC isanisosceles triangle in which atitudes BE and CF are drawn to sides
AC and AB respectively
(Seefigure). Show that these altitudes are equal.
SOLUTION: In AABE and AACEF,
£A= £A [Common];2ZAEB = ZAFC = 90"[Given]
AB = AC [Given];AABC= AACF [By ASA congruency]
= BE=CF[By C.P.C.T.] Altitudes are equal.
ABC isaright angled triangle in which A = 90° and AB = AC. Find 2B
and 2C.
SoLuTION: ABCisaright triangle in which,
<A =90° And AB=AC
InAABC,AB=AC £C=¢«B
We know that, in AABC,
A + 2B + £C = 180° [Angle sum property]
= 90° + «B +£B = 180°[£A = 90° (given) and 2B= 2C (from eq. (i)]
= 2,B =90°, therefore 2B = 45
Also £C=45°[4B = «£C]
If DA and CB are equal perpendicularsto aline segment AB. Show that CD
bisects AB.
SOLUTION: In AAOD and ABOC,AD=BC (Given)
ZB......... each 90% ;And ZAOD= £BOC (vert opp. Angles
AAOD=ABOC (AASrule) ;O0A=0B(CPCT)Hence CD bisects AB.
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10 Show that in aright angles triangle, the hypotenuse is the longest side.

SOLUTION: Given: Let ABC be aright angled triangle, right angled at B.

To prove: Hypotenuse AC isthe longest side.

Proof: In right angled triangle ABC,2A + 2B + 2C = 180°

£A +90°+2C=180°[«2B = 90" ;2A + 2C = 180°-90°

And 2B =90° ;2B >2C and «B >£A ;Since the greater angle has alonger side
oppositeto it AC>AB and AC> AB

Therefore £B being the greatest angle has the longest opposite side AC, i.e.
hypotenuse.

SHORT ANSWER TYPE QUESTIONS (SMARKSQUESTIONS)

1 AABC is an isosceles triangle in which AB = AC. Side BA is produced to D 3
such that AD = AB. Show that ABCD is a right angle triangle.
SoLUTION: In AABC: AB =ACAIso, given: AD=AB;
= AC=AB =AD ;In AABC: AB=AC ;=2£ACB =£ABC =21 ... (i) | ¢
[Angles opposite to equal sides are equal]

In AACD: AC=AD ;=2£ADC = 2£ACD = £2 ... (ii)
[Same reason| .
Now in ABCD: «2DBC + £BCD + £BDC = 180° ... (iii) [Angle sum i o
property]

Substituting values: 21 + 21+ £2+ £2=180° ;= 2(£1 + £2) =180° ;=«£1
+4£2=90°;=+«£BCD =90°

2 Find the perimeter of the quadrilateral ABCD, if zCAB = 2CAD and also
AB =AD.

SOLUTION: Since AB = AD [Given];~ AD =12.1 cm [AB =12.1cm]
Now, In AABC and AADC;AB = AD [Given];2BAC =2£DAC[Given]
AC=AC|[Given] ;- AABC = AADC [By SAS congruence rule]
Hence BC =DC [By CPCT] ;BC=7.8cm

Now, we have to calcul ate the perimeter of quadrilateral.

Perimeter =AB+BC+CD+AD=121+78+78+121=3

3 ABCisanisoscelestrianglewith AB = AC and BD and CE areitstwo
medians. Show that BD = CE.

SoLuTION: Given: AB = AC ;Also, BD and CE are two medians. E
~ E isthe mid-point of AB, D isthe mid-point of AC;
= % AB=%AC= BE=CD

In ABEC and ACDB:BE = DC [Given]

<EBC =2DCB [Angles opposite to equal sides are equal] B C
BC=BC [Common side]= ABEC = ACDBJ[By SAS congruence rule]
= BD =CE [By CPCT]

4 ABCD isaquadrilateral in which AD =BC and £DAB = 2CBA. (Seefigure).
Prove that:(i)) AABD= ABAC(ii) BD = AC (iii) £ZABD = 2BAC
SoLUTION: (i) In AABC and AABD, BC = AD [Given] ;2DAB = 2CBA
[Given]AB = AB [Common] ;AABC =AABD [By SAS congruency]
ThusAC =BD [By C.P.C.T] B
(ii) Since AABC AABDAC = BD [By C.P.C.T.]
(iii) Since AABC= AABD

. £ABD = £BAC[By C.P.C.T] -

5 Show that the angles of an equilateral triangle are 60° each.
SoLUTION: Let ABC be an equilateral triangle.
AB=BC=AC
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AB =BC

LC=2A.......... (1)

Similarly, AB =AC

= /2C=/B.......... (ii)

From eqg. (i) and (ii),
tA=z2B=¢C.......... (111)

Now in AABC

LA+ 2B +24C=1800.......... (iv)
LA+ 2A + 2A =180°

32A =180°

= 2A =60°

Since A = «£B = 2C [From eq. (iii)]

S 2A=2B=2C=60°

Hence each angle of equilateral triangleis 60°.

6 Show that all the line segments drawn from a given point not on it, the P
perpendicular line segment is the shortest.

SoLUTION: Given: L isalineand Pis point not lyingonL. PM L L

N isany point on L other than M. To prove: PM <PN Proof: In APMN, 2M is
theright angle. N is an acute angle. (Angle sum property of A)--2ZM >£N
“-PN> PM [Side opposite greater angle] = PM <PN ) -
Hence of all line segments drawn from a given point not on it, the ) M
perpendicular is the shortest.

7 Inahuge park, people are concentrated at three points (See figure).

A: where there are different dides and swings for children.

B: near which aman-made lake is situated.

C: which is near to alarge parking and exit.

D:Where should an ice cream parlour be set up so that maximum number of
persons can approach it?

SoLUTION: The parlour should be equidistant from A, B and C.

For thislet we draw perpendicular bisector say L of linejoining points B and C
also draw perpendicular bisector say M of linejoining points A and C.

Let L and M intersect each other at point O. Now point O is equidistant from
points A, B and C. Join OA, OB and OC.

Proof: In ABOP and ACOP, OP = OP[Common]; £OPB = 2OPC = 900

BP = PC [P isthe mid-point of BC] ;--ABOP = ACOP [By SAS congruency]
= OB =0C [By C.P.C.T].....(i) ; Similarly, AAOQ = ACOQ v

= OA =OC [By C.P.C.T.].....(ii) ; From eq. (i) and (ii),

OA =0B =0OC. . Therefore, ice cream parlour should be set up at point O, the

point of intersection of perpendicular bisectors of any two sides out of three

formed by joining these points.

8 Provethat if oneangle of atriangle is equal to the sum of the other two angles, the triangle is right angled:
SOLUTION:ZA + 2B + 2C = 180° Sum of three angles of triangle is 180°] .....(1)

Giventhat: ZA + 2C = £B.....(2);From (1) and (2) ;4B + 2B = 180° ; .B=90°

Hence AABC is right angled.

9 Provethat the Angle opposite to the greatest side of atriangle is greater than two- third of aright angle
i.e. greater than 60°.

SoLuTIoN: In AABCAB > BC [Given];2C >£A [angle opposite to large side is greater]....(i)

Similarly, AB>AC; 2C>/B......... (ii) ; Adding (i) and (ii)22C >£A + «B

Adding 2C to both sides,32C >£A + 2B + 2C ; A32C > 180° [Sum of three angles of A is 180°]

Or £C > 60°.
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LONGANSWER TYPE QUESTIONS (5 MARKSQUESTIONS)

1 AABC and ADBC are two isosceles triangles on the same base BC and vertices
A and D are on the same side of BC (Seefigure). If AD is extended to intersect
BC at P, show that:

(i) AABD= AACD

(i) AABP=AACP

(iii) AP bisects £A aswell as «D.

(iv) AP isthe perpendicular bisector of BC.

SoLUTION: 1)AABC is an isosceles triangle.--AB = AC ;

ADBC isanisoscelestriangle.--BD = CD ;Now in AABD and AACD,AB =
AC[Given] ;BD = CD[Given] ;AD = AD[Common]

“.AABD =AACDI[By SSS congruency] ;= «BAD = 2CAD[By
CP.CT]eowun. (i)

(ii)Now in AABP and AACP,AB = AC[Given] ;2BAD = 2CAD[From eq. (i)]
AP=AP ;- -AABP=AACP[By SAS congruency]

(iii)Since AABP=AACP[From part (ii)] ;= «BAP = 2CAP[By C.P.C.T.]
= AP bisects ZA. ;Since AABD =AACD[From part (i)]

= £ADB = ZADC[By C.P.C.T.]..........(ii)
Now 2ADB + £BDP = 1800[Linear pair].......... (1i1)
And £ADC + 2CDP = 1800[Linear pair].......... (iv)

From eq. (iii) and (iv),2ADB + «.BDP = 2ADC + CDP

= +ADB + «BDP = £ADB + 2CDP[Using (ii)] ;= «BDP = 2CDP

= DP bisects «D or AP bisects £D.

(iv) Since AABP=AACP[From part (ii)] ;--BP =PC[By C.P.C.T.]..........(V)

And £APB = £ZAPC[By C.P.C.T.]..........(vi) ;

Now 2APB + £APC = 1800[Linear pair] ;= 2APB + £APC = 1800[

—~ 2£/APB = 1800 ;= 2£APB =900

—APLBC.......... (vii)

From eg. (v), we have BP = PC and from (vii), we have proved AP L B. So,

collectively AP is perpendicular bisector of BC.

2 Infigure, PQRSisasquare and SRT isan equilateral triangle; Prove that: (i) PT ~

=QT,; (ii) £TQR = 15°;

SoLUTION: PQRSisasqguare (Given); (i) SRT isan equilateral triangle (Given);

~2PSR=90°, TSR = 60°; 2PSR + £TSR = 150°; similarly, ZQRT = 150°;, | = i
In APST and AQRT, we have PS = QR, £PST = 2QRT = 150°, and ST = RT, By
SAS, APST = AQRT; = PT = QT (CPCT); Hence Proved.

(i1) In ATQR, QR = RT (square and equilateral triangle on same base); ~£TQR =
2QTR = X, X+x+£QRT=180° =2x+150°= 180°=2x=30° ..x=15°. I Q
=/,TQR=15°.

3 Inthebelow figure, two sides AB and BC and median AM of one triangle ABC
are respectively equal to sides PQ and QR and median PN of APQR; Show that i
AABC = APQR;
SoLuTION: In AABC and APQR, BC = QR (Given); = %2BC =% QR; = BM = /
QN; Intriangles ABM and PQN, we have AB = PQ (Given); BM = QN (Proved | |
above); AM = PN (Given); - AABM = APQN (By SSS congruence criterion);
=/B = 2Q (By CPCT);Now, in triangles ABC and PQR, we have AB = PQ
(Given); 2B = 2Q (Proved above); BC = QR (Given); -~ AABC = APQR (By
SAS congruence criterion);

4 Provethat if in two triangles, two angles and the included side of one triangle are equal to two angles and the
included side of the other triangle, then the two triangles are congruent.

SoLuTION: Given: Two triangles AABC and ADEF such that «B = £E, 2C = 2F, and BC = EF;
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To prove: AABC =ADEF,

Proof: We prove the result in the following cases;

Casel: If AB = DE, thenin AABC and ADEF, we have AB = DE [by supposition]; BC = EF [given]; «B = 2ZE

[given]; Thus, AABC =ADEF [SAS criterion];

Case ll: If AB < DE, take apoint G on ED such that EG = AB; join GF;

In AABC and AGEF, we have AB = GE [by supposition]; BC = EF [given]; £B = 2£E [given];

Thus, AABC =AGEF [SAS criterion]; ZACB = 2GFE [CPCT]; But ZACB = «DFE [given];

Therefore, 2GFE = 2DFE;

5 ABCisaright-angled triangle such that AB = AC and bisector of angle C

intersectsthe side AB at D;

Prove: AC + AD = BC;

SoLuTION: Given: AABC is right-angled such that AB = AC and CD isthe angle

bisector of £C; Construction: Draw DE L BC;

Proof: In right-angled triangle ABC, we have AB = AC [Given]; - BCis

hypotenuse (since hypotenuse is the largest side); =£A = 90° (angle opposite

hypotenuse is 90°); In ADAC and ADEC, we have 2A = £3=90° 21 = 2«2

[Since CD isangle bisector of 2C]; DC = DC [Common side];

So, by AAS criterion, ADAC = ADEC; -~ DA =DE ...(1) [CPCT]; and CA = CE

...(2) [CPCT]; In ABAC, AB = AC [Given] =4C = £B [Angles opposite equal

sidesare equal]; Now, £A + £B + 2C = 180° [Angle sum property]; = 90° +

4B + 4B =180° = 24£B =90° 4B =45°; Now, in ABED, 24+ £5+ 4B =

180°; = 90° + £5 + 45° = 180° =25 =45° =B = £5;

= DE = BE ...(3) [ Sides opposite equal angles];

From (1) and (3), DA = DE = BE ...(4); Now, BC = CE + BE = BC=AC + AD

[From (2), (3), and (4)]; -~ AC + AD = BC; Hence proved,

CASE BASED QUESTIONS (04 MARK SQUUESTIONS)

1 Trussbridges are formed with a structure of connected elements that form triangular structures to make up the

bridge; Trusses are the triangles that connect to the top and bottom cord and two end posts; Y ou can see that

some triangular shapes are shown in the picture and are represented as AABC, ACAD, and ABEA; If AB = CD

and AD = CB, then prove AABC = ACDA .
o I

=] = Ly E L|-| I
SoLuTION(a): In AABC and ACDA, AB = CD [Given]; AD = CB [Given]; AC = CA [Common]; So, by SSS
congruence rule, AABC = ACDA;

(b) If AB=7.5m, AC=4.5m, and BC =5 m, find the perimeter of AACD if AABC = ACDA Perimeter of
AABC = Perimeter of ACDA=(7.5+45+5 m=17m;

(c) If AABC = AFDE, AB =5 cm, «B =40°, and £A = 80°, then find the length of DF and £E Given: AABC =
AFDE; AB =5 cm; £B =40°;, £A = 80°;

Since AFDE = AABC, DF = AB =5 cm [By CPCT];

¢£E=+2C=180° - (£A + «B) = 180° — (80° + 40°) = 60°;

Hence, DF =5 cm; 2E = 60°;

2 To check the understanding of the students of Class X on triangles, the Mathematics teacher wrote some
guestions on the blackboard and asked the students to read them carefully and answer the following:
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- ;_:;it—g; N

e =

T ; 5

SoLuTION:(a) In the figure, Pisapoint equidistant from the lines| and m intersecting at point A;
Let us consider APAB and APAC; Here, PB = PC [Perpendicular distances]; £ZPBA = 2PCA =90°; PA = PA
[Common];
So, APAB = APAC [By RHS congruence rule]; =4BAP = 2CAP [By CPCT];
(b) In AABC, if AB = AC and BD = DC; We have AB = AC, BD = CD, and AD = AD [Common];
So, AABD = AACD [By SSS congruence rule]; =2ADB = 2ZADC [By CPCT];
Since BDC isastraight line, £ZADB + £ADC = 180° = 2£ADC = 180° =£ADC = 90°;
(c) ALMN is an isosceles triangle where LM = LN and LO is the angle bisector of ZMLN;
Given LM =LN =2£M = 2N ...(i); Also, ZMLO = ZNLO ...(ii);
In AMLO and ANLO: ZOML = 2ONL; LM =LN; ZMLO = 2NLG;

So, AMLO = ANLO [By ASA congruence rule]; = OM = ON [By CPCT];
Hence, point O isthe midpoint of side MN.

3 Ashok isstudying in 9th classin Govt School, Chhatarpur. Once he was at his i
home and was doing his geometry homework. He was trying to measure three ] I:'i-.ﬁ: i.'.;rzx
angles of atriangle using the Dee, but his dee was old and his Dee's numbers _'ﬂ._';“.’,"‘ AT N
were erased and the lines on the dee were visible. Let ushelp Ashok to findthe .\ \ | [/ /7 =

angles of the triangle. He found that the second angle of the triangle was three
times as large as the first. The measure of the third angle is double of thefirst
angle. Now answer the following questions:

? What was the value of the first angle?

? What was the value of the third angle? -
? OR What was the value of the second angle?

? What was the sum of al three angles measured by Ashok using Dee?

ANSWER Key:
30°
60° OR 90°
180°
HOTS
1 Sisany pointintheinterior of A PQR. Show that SQ + SR < PQ + PR. P
SOoLUTION: Produce QStomeet PRIin T In APQT, et
PQ + PT > QT ...[Asthe sum of any two sides of atriangle is greater than the E
third side]
PQ+PT>QS+ST..[AsQT =QS+ ST] ...(1) i
In ASRT, TR + ST > SR ...[As the sum of any two sides of atriangle is greater o]
than the third side] ...(2) J =T
Adding (1) and (2) e e
PQ+PT+TR+ST>QS=ST+SR;..PQ+PR+ST>QS+ST +SR ek
~PQ+PR>QS+SR;~SQ+SR<PQ+PR.
2 InFig., ABCisaright triangle and right-angled at B such that ZBCA = 22BAC. A
Show that hypotenuse [
AC=2BC

SoLUTION: Produce CB to apoint D such that BC = BD and join AD.
In AABC and AABD, we have BC = BD (By construction)

AB = AB (Same side) ; ZABC = ZABD (Each of 90°)

Therefore, A ABC =AABD (SAS) ; So, 2CAB = £DAB ......(1) ae— b
and AC=AD.....(2)
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Thus, 2CAD = 2CAB + zBAD =x + x = 2x [From (1)] ....(3)

and £ACD = £ADB = 2x [From (2), AC=AD] ...(4)

That is, A ACD isan equilateral triangle. [From (3) and(4)]

or AC=CD,i.e, AC=2BC (SinceBC=BD)

3 If AABC =AFDE and AB =5 cm, £B=40° and £A = 80°. Then which of the following is true?
DF=5cm, £E=60° 3. DF =5 cm, £F = 60°

DE=5cm, zE=60° 4.DE=5cm, 2D =40°

SOLUTION: (1) DF =5 cm, £E = 60°Given that: In AABC, AB =5cm, 2B =40° and £A =80°
Using angles sum property of triangle, we have £A + 2B + 2C = 180°

= 80°+40°+2C=180; = 120° + C =180° [+«£B =40° and A =80°] ; = £C =180° — 120°= 2C = 60°
Itisgiventhat AABC =AFDE, sowe have AB =FD,BC=DEand AC=FE & 2A =£F, zB=2«D and £C
=¢E

= AB =FD =5cmand 2C = £E = 60°.

4 Inthegivenfigure, D and E are points on side BC of a AABC such that BD = CE and

AD = AE. Show that AABD=AACE. a
SoLuTION: Given: AABC in which BD = CE and AD = AE.

To Prove: AABD = AACE Proof: In AADE, we have AD = AE [Given] =£2=1

[+ Angle opposite to equal sides of atriangle are equal]

Now, £1+23=1800 ...(1) [Linear pair axiom]

£2+£4=1800 ...(2) [Linear pair axiom]

From equations (1) and (2), we getz1+23=2£2+24=23=24 [+ £1=,2]

Now, in AABD and AACE, we have AD = AE [Given] £3=24 [Proved above] B D E c
BD = CE [Given]So, by SAS criterion of congruence, we have

AABD = AACE Hence, proved.

5 ABCisaright angled triangle such that AB = AC and bisector of angle C intersects
theside AB at D.

Provethat AC + AD =BC.

SOLUTION:  Given: A ABC is a right angled such that AB = AC and CD is the

angular bisector of £C . To prove: AC + AD = BC; Construction: Draw DELBC;

Proof: In right angled triangle ABC, we have AB = AC. [Given]

~ BC is hypotenuse (since, hypotenuse is the largest side)

=+ A=900(angle opposite to hypotenuse is 90°)

In ADAC and ADEC , we have :-£A=2£3 [+ Each Equal to 90°]

£1=£2.[ Since, CD isangular bisector of 2C] ; DC = DC. [Common side]

So, by AAS criterion of congruency of triangles, we have :-ADAC=ADEC
~DA=DE.........(1) [CPCT] ; And, CA = CE...(2) [CPCT]

In ABAC , we have :-AB = AC. [Given]|=42C=¢£B

[+ Angles opposite to equal sides of atriangle are equal]

Now ,2A+2B+2C=180- [Angle sum property of atriangle]

=900+2£B+2£B=1800 [v£B=£C] ;=24£B=900=£B=9002=450

Now, in £BED we have :-=24+,5+,B=1800 [Angle sum property of atriangle]
;=>900+25+245=1800 [ Since, £B. = 45° |=£5=1800—1350=25=450..2B=£5

=DE=BE ...(3) [ Since, sides opposite to equal angles of triangle are equal]

From (1) and (3), we get DA = DE = BE...(4)

Now, BC = CE + BE=BC=AC+AD. [ From (2), (3) & (4) ]

=AC+AD=BC Hence proved.

EXERCISE

MULTIPLE CHOICE QUESTIONS

1 InAABC, «B = 2Cand ray AX bisects the exterior angle ZDAC. If zDAX =70°, then LACB=
(8 35° (b) 90° (c) 70° (d) 55°
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In atriangle, an exterior angle at a vertex is 95° and its one of the interior opposite angle is 550, then the measure
of the other interior angleis

(a) 55° (b) 85° (c) 40° (d) 9.0°

If the sides of atriangle are produced in order, then the sum of the three exterior angles so formed is

(a) 90° (b) 180° (c) 270° (d) 360°

In AABC, if £A =100°, AD bisects zA and AD 1L BC. Then, «B =

(a) 50° (b) 90° (c) 40° (d) 1000

An exterior angle of atriangle is 1080 and its interior opposite angles are in the ratio 4:5. The angles of the
triangle are

(a) 48°, 60°, 72° (b) 50°, 60°, 70° (c) 52°, 56°, 72° (d) 42°, 60°, 76°

ASSERTION - REASON BASED QUESTIONS

Each of the following questions contains STATEMENT-1 (Assertion) and STATEMENT-2 (Reason) and has the
following four choices (a), (b), (c) and (d) only one of which isthe correct answer. Mark the correct choice.
(a) Statement-1 istrue, Statement-2 istrue; Statement-2 is a correct explanation for Statement-1.

(b) Statement-1 istrue, Statement-2 is true; Statement-2 is not a correct explanation for Statement-1.

(c) Statement-1 istrue, Statement-2 isfalse.

(d) Statement-1 isfalse, Statement-2 istrue

Statement-1 (A): In an equilateral triangle ABC, if AD isthe median, then AB + AC>2AD

Statement-2 (R): In aright triangle, hypotenuse is the longest side.

Statement-1 (A): The sum of any two sides of atriangle is greater than the third side.

Statement-2 (R): It is possible to construct atriangle with lengths of its sidesas 4 cm, 3cm and 7 cm.
Statement-1 (A): IFA ABC =A RPQ, then BC = QR

Statement-2 (R): Corresponding parts of two congruent triangle are equal.

Statement-1 (A): If any two angles and a non-included side of one triangle are equal to the corresponding
angles and side of the another triangle, then the two triangles are congruent.

Statement-2 (R): If two angles and a side of one triangle are equal to two angles and a side of another
triangle, then the two triangles must be congruent.

Statement-1 (A): If two sides and the included angle of one triangle are equal to the corresponding sides
and the included angle of the other triangle, then the two triangles are congruent.

Statement-2 (R):1f two sides and an angle of one triangle are equal to two sides and an angle of another
triangle, then the two triangles are congruent.

VERY SHORT ANSWER TYPE QUESTIONS

In the figure, AABC and ADBC are two isosceles triangles on the same base
BC.

Prove that ZABD =« ACD.

In the figure below, the diagonal AC of quadrilateral ABCD bisects £BAD and ]
£BCD. Provethat BC = CD. '

P

Infigure B = £E, BD = CE and 21 = £2. Show AABC =AAED.

ABC isan isosceles triangle with AB = AC. Draw APLBC. Show that £1B =« m

PSisan atitude of an isosceles triangle PQR in which PQ = PR. Show that PS bisects 2P.
SHORT ANSWER TYPE QUESTIONS

PQRisatriangle in which PQ = PR and Sis any point on the side PQ. Through S, aline is drawn parallel
to QR and intersecting PR at T. Prove that PS = PT.

Ina AABC, it is given that AB = AC and the bisectors of £B and 2C intersect at O. If M isapoint on BO
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produced, prove that LMOC = 2ABC.

3 Pisapoint on the bisector of an « ABC. If theline through P parallel to AB meets BC at Q, prove that
triangle BPQ isisosceles.

4 A point O istaken inside an equilatera four sided figure ABCD such that its distances from the angular
points D and B are equal. Show that AO and OC are in one and the same straight line.

5 ABCD isaquadrilateral such that AB = AD and CB = CD. Prove that AC is the perpendicular bisector of
BD.

LONGANSWER TYPE QUESTIONS

1 Inthegivenfigure, if AC=BC, 2DCA = £ECB and «DBC = 2EAC, : '
then prove that BD = AE.

2 ABCisatriangleright angled at C. A line through the mid-point M of hypotenuse AB and paralel to BC
intersects AC at D. Show that

(i) D isthe mid-point of AC

(ihMDL AC

(i) CM = MA = 1/2AB..

3 ABCD isasquare and ABE is an equilateral triangle outside the square prove thatZACE = %LABE.

4 ABCisatrianglein which B=22C. D isapoint on BC such that AD bisects zBAC and AB=CD.
Prove that ZBAC = 72°.
5 ABCD isaparalelogram, if the two diagonals are equal, find the measure of ABC.

CASE BASED QUESTIONS
1 A children's park isin the shape of isosceles triangle say PQR with PQ = PR, 4

Sand T are points on QR such that QT = RS.

(). Which ruleis applied to prove that congruency of APQS and APRT.

(11). If PQ = 6 cm and QR = 7 cm, then perimeter of APQR is

(iii). If QPR =80°, find 2PQR. Q = T R
2 Neerg hasaplot in the shape of atriangle said ABC with AD asthe
perpendicular
bisector of BC such that BD = DC.
(1) Which rule is applied to prove the congruency of AABD and AACD?
(i) If £LABD =50°, then the value of ZBAD. t !
(iii) In AADC find £ACD.
3 InRaesh Village there was abig pole PC. This pole was tied with a strong wire
of 10 m length. Once there was a big spark on this pole, thus wires got damaged
very badly. Any small fault was usually repaired with the help of arope which
normal board el ectricians were carrying on bicycles. This time e ectricians need
astaircase of 10 m, so that it can reach at point P on the pole and this should
make 60° with line AC.
Q. 1. In APAC and APBC which side is common?
Q. 2. Find the value of £x?
Q. 3. In figure, APAC and APBC are congruent due to which criteria?
HOTS
1 AABC and ADBC are two isosceles triangles on the same base BC and vertices A and D are on the same side of
BC. If AD isextended to intersect BC at P, show that
(i) AABD=AACD  (ii) AABP =AACP
(iii) AP bisects A aswell as«D.  (iv)APisthe perpendicular bisector of BC.
2 |If two isosceles triangles have a common base, prove that the line joining their vertices bisects them at
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right angles.

In a APQR, if PQ =QR and L, M and N are the mid-points of the sides PQ, QR and RP respectively.
Prove that LN = MN.

Bisectors of angles B and C of an isosceles triangle ABC with AB = AC intersect each other at O. Show
that external angle adjacent to ZABC isequal to £BOC.

Line segment joining the mid-points M and N of parallel sides AB and DC, respectively of trapezium
ABCD is perpendicular to both the sides AB and DC. Prove that AD = BC.

ANSWERS

MCQs ASSERTION - REASON BASED QUESTIONS
1.Ans.(c) 70° 1.Ans. (b)

2.Ans.(c) 40° 2.Ans. (c)

3.Ans.(d)360° 3.Ans. (d)

4.Ans.(c) 40° 4.Ans. (c)

5.Ans. (a) 48°, 60°, 72° 5.Ans. (c)

VERY SHORT ANSWER TYPE QUESTIONS
In AABC, AB = AC (isosceles) =22ABC = 2ZACB ...(1)

In ADBC, DB = DC (isosceles) =2CBD = 2CDB ...(2)

Now, 2ABD = 2ABC — «CBD, £ACD = £ACB - «CDB

From (1) and (2):

~2ABD = £ACD

Given AC hisects BAD and £BCD. So in AABC and AADC:

£BAC = 2DAC (AC bisects «BAD), 2BCA = 2DCA (AC bisects 2BCD)
AC = AC (common side)
By ASA congruency: AABC = AADC = BC = CD (CPCT)
In AABC and AAED:

2B = £E (given), BD = CE (given), £1 = 22 (given)

By ASA congruence: .- AABC = AAED
In AABP and AACP: AB = AC (given)

£APB = £APC =90° (AP L BC), AP = AP (common)
By RHS congruence: AABP = AACP =£B = 2C (CPCT)
In APQS and APRS: PQ = PR (given), £PSQ = £PSR = 90° (dtitude), PS = PS (common)
By RHS congruence: APQS = APRS =2QPS = £RPS Hence, PS bisects 2P
SHORT ANSWER TYPE QUESTIONS

In APQR, PQ =PR = triangle isisosceles.

ST I QR (given), so by Basic Proportionality Theorem (BPT) in APQR:
PS/SQ =PT/TR

Since PQ = PR and ST || QR, the segments PS and PT must also be equal.
~PS=PT
AB = AC = AABC is isosceles 4B = 2C

OB and OC are angle bisectors =20BC = 2OCB

In ABOC, OB and OC are angle bisectors meeting at O.

Extend BO to M.£2MOC is an exterior angle to ABOC:

£MOC = 20CB + £0BC =220BC = LABC

P lies on the bisector of ZABC =2ABP = 2CBP

Linethrough P || AB =2PQB = £ABP (aternate angles)

£PBQ = £CBP (since P is on bisector)

~2PBQ = £PQB = ABPQ is isosceles = BP = PQ

Let ABCD be equilateral = All sides and angles equal.

Given OD = OB = O lies on perpendicular bisector of BD.

Diagonals of equilateral quadrilateral bisect at 90°.
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AO and OC lie dong same diagona AC.

~ AO and OC lie on the same line.

In AABD and AACD:

AB =AD, CB =CD, AC = AC (common)

By SSS congruence = triangles are congruent.

BD is bisected at intersection with AC

Also, 2BOC = 90°

~ AC isthe perpendicular bisector of BD

LONGANSWER TYPE QUESTIONS

Given: AC =BC, «DCA = £ECB, £DBC = £EAC ;In ADBC and AAEC:2DCA = 2ECB (Given)

<DBC = £EAC (Given), AC = BC (Given) ;= By ASA congruence: ADBC = AAEC = BD = AE

(i) D isthe midpoint of AC: M ismidpoint of AB ;MD || BC = By midpoint theorem, D is midpoint of AC
(i) MD L AC:BC L AC (right triangle) and MD || BC = MD L AC

(iii) CM = MA =% AB: ;M ismidpoint of AB inright triangle = MA =MB =MC = CM =MA =% AB
ABCD isasguare =>2£ABC = 90° ;ABE is equilatera =2ABE = 60°

£ACE lies between diagonal AC and AE = Symmetry implies ZACE = 30°

=>/ACE =% £ABE

Let zZC=x,then 2B = 2x ;2ZA + 2x + x = 180° =2£A = 180° - 3x

AD bisects £A and AB = CD = Using triangle properties and angle bisector theorem =2£A = 72°

In a parallelogram, diagonals are equal only if it's arectangle

= ABCD isarectangle >2£ABC = 90°

CASE BASED QUESTIONS

1. (i) Ans. SAS(ii) Ans. 19 cm (iii) Ans. 50°

2. (NAns. SAS (ii) Ans. 40° (iii) Ans. 50°

3.(1) PC (ii) x= 60 quad 9 hots (iii) APAC = APBC by the SAS (Side-Angle-Side) congruence criteria.
HOTS

(i) Since AB = AC and DB = DC (isosceles triangles on same base), and AD is common, by SSS congruence,
AABD = AACD.

(i1) From above, AABD = AACD implies ZABD = 2ZACD. With BP = CP and AD common, AABP = AACP by
SAS.

(iii) Since AABP = AACP, £BAP = 2CAP and £BDP = 2CDP. Thus, AP bisects 2A and #D.

(iv) Since BP = CP and £BAP = 2CAP, AP is perpendicular to BC and bisectsit. So, AP is the perpendicular
bisector of BC.

Let the triangles be AABC and ADBC with common base BC and vertices A and D.

AB = AC and DB = DC (isosceles triangles).Let line AD intersect BC at M.

By symmetry and congruent triangles (e.g., ABM = ACM), ZAMB =90° and BM = MC.

Hence, line joining vertices bisects BC at right angles.

Since PQ = QR and L, M are midpoints, then PL = QM.LN and MN are midlinesin triangles = both are equal in
length and parallel to side PR. Hence, LN = MN.

Since AB = AC, «B = «C. Their angle bisectors BO and CO divide «B and 2C equally. The triangle formed by
BO and CO at point O implies £BOC = externa angle adjacent to ZABC, due to symmetry and equality of
bisected angles.

Given: AB || DCand MN L AB, DC. SinceM and N are midpoints and MN is perpendicular to both bases,
trapezium is symmetric. Hence, non-parallel sides AD and BC areequal = AD =BC
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CHAPTER S8

QUADRILATERALS
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GIST/SUMMARY OF THE LESSON
Sum of angle of quadrilateral is 360°.
0 2A+ 4B+ 2£C+ 24D = 360°
* |naparaleogram
0 Opposite sides are equal
0 Opposite angles are equal
o Diagonals bisect each other
A gquadrilatera isaparaleogram if
0 Opposite sides are equal or
0 Opposite angles are equal or
o Diagonals bisect each other or

0 A pair of opposite sidesis equal and parallel
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= A rectangleisaparalelogram in which al angles are 90° and diagonal s bisect
each other and equal.

= A rhombusisaparallelogram in which diagonal bisect each other at right
angles

» A squareisaparalelogramin which al angles are equal and diagonal bisect
each other at right angles

= Mid-point theorem: The line segment joining the midpoint of any two sides of
the triangle is parallel to the third side and is half of it.

= Converse of midpoint theorem: A line through the mid-point of aside of a
triangle parallel to another side bisects the third side.

THEOREMS:

= A diagona of aparallelogram dividesit into two congruent triangles.
Given llgm ABCD with diagonal AC
To proveAABC = ACDA
Proof: In AABC = ACDA
2BAC = £ACD (Alternate Opp angles)
£BCA =£CAD (Alt. Int. angles)
AC=AC (COMMON)
Therefore AABC = ACDA (ASARULE)

» |naparaleogram, opposite sides are equal and conversely

= A quadrilateral isaparallelogram if apair of its opposite sides are equal and
paralel

» Inaparalelogram the diagonals bisect each other and conversely.

= MID-POINT THEOREM: The line segment joining the midpoint of any two
sides of thetriangleis parallel to the third side and is half of it. (without proof)
InA ABC, D and E isthe midpoint of side AC and BC respectively
i.e AD=DC and BE=EC then DE is parallel to AB i.e DE || AB and DE =%
AB

= CONVERSE OF MID-POINT THEOREM : A line through the mid-point of aside
of atriangle parallé to another side bisects the third side. (without proof)
InA ABC
If DE ispardlel to ABi.eDE || AB
Then D and E is the midpoint of side AC and BC respectively
i.e AD=DC and BE=EC

MULTIPLE CHOICE QUESTIONS(1MARKYS)

1 Threeanglesof aquadrilateral are 75°, 90° and 75°. The fourth angleis
(A) 90° (B) 95°(C) 105° (D) 120°
SoLuTIoN: (D) Sum of angle of quadrilateral = 360°
=>75%+90° +75%fourth angle=360°
=> 240°+ fourth angle=360° =>fourth angle=360°- 240° =120°
2 Theanglesof aquadrilateral areintheratio 3 :4 :5: 6. The respective angles of
the quadrilaterals are
(A) 60°, 80°, 100°, 120° (B) 120°, 100°, 80°, 60°
(C) 120°, 60°, 80°, 100° (D) 80°, 100°, 120°, 60°
SoLUTION: (A) Sum of angle of quadrilateral = 360°
=>3X+4x+5x+6x=360°
=>18x=360"
360

=>x=—=20
18
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angles are = 3 x 20 =60°
4x20=280°
5x20=100

6 x 20 = 120°

3 A diagonal of arectangleisinclined to one side of the rectangle at 25°. The acute
angle between the diagonalsis

(A) 55° (B) 50° (C) 40° (D) 25°

SOLUTION: (B)

AC = BD (diagonals of arectangle are of equal)
AC/2=BDI/2

OA =0OB

£ABO = 25° (angle opposite of equal sides)

In A AOB, angle sum property of A

£0OAB+ £AOB + £ABO = 180°

250+ £AOB + 250 = 180°

500 + £AOB = 180°

£AOB= 180 -50 = 130"

Acute angle between the diagonal

2AOB + £COB = 180 ( straight angle)

130°+ ~COB = 180

£COB =180 - 130 = 50°

4 ABCD isarhombus such that ZACB = 40°. Then ZADB is
(A) 40° (B) 45°(C) 50° (D) 60°

SoLUuTION: (C)

AsSAD || BC

£DAC = £BCA = 40° (Alternate interior angles)

£DAO = 40°

£AOD = 90°( Diagonals of arhombus are L to each other)
In triangle DOA, angle sum property of triangle

2AOD + £ADO + £DAO = 180°

90° + ADO + 40° = 180°

130° + LADO = 180°

£ADO =180° - 130°

2ADO =50° =>2ADB = 50°

5 Thequadrilateral formed by joining the mid-points of the sides of a quadrilateral
PQRS, taken in order, isarectangle, if

(A) PQRS isarectangle(B) PQRS is a parallelogram

(C) diagonals of PQRS are perpendicular (D) diagonals of PQRS are equal.
SoLuTION: (C)

In AQSR , B isthe mid-point of QR and C is the mid-point of SR.

BC= %2 SQ (mid-point theorem)

BCIISQ

Hence, UOIICT ....... (1)

In APSR , C isthe mid-point of SR and D is the mid-point of PS.

CD= % PR (mid-point theorem)

CDIIPR . Hence, UCJIOT ....... 2)

From (1)and(2), UOTC is a parallelogram

Since ABCD isarectangle, 2C=90o.

£C=,0=90c (opposite angle of IIgm UOTC)

Since20O=90-we can easily say that PRLQS(We all know that the diagonals of a
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rhombus are perpendicul ar to each other)
Hence, the diagonals of PQRS are perpendicular.

6 The consecutive angles of a parallelogram are
(A) Complementary (B) Supplementary (C) Equal (D) None
SOLUTION:(B) Supplementary

equal to /
(A) 180° (B) 115° (C) 155° (D) 230° /
SoLuTION: (D) Sum of angle of parallelogram = 360° / /
=>65°+,B+65%+ ~D=360"

=> 130% 2B + 2D=360° A
=>/B + 2D =360°- 130° =230°

7 Inthegivenfigure, ABCD isaparadlelogram. If C =65°, then («B + «D) is I:.}r yC
557

8 Inthegivenfigure, find BD, if DE || BC. fi‘;\
(A) 2cm (B) 1 cm (C) 3 cm (D) none of these 2wy ) o
SOLUTION: (A) E isthe midpoint of the triangle ABC, DE | | o SE
BC. By converse of midpoint theorem AD = BD = 2cm N

9 Two angles of aquadrilateral are 60° and 70° and other two angles arein theratio 8 : 15, then the remaining two
angles are
(A) 140°, 90° (B) 100°, 130° (C) 80°, 150° (D) 70°, 160°
SoLuTION: (C) Sum of angle of quadrilateral = 360°
=>60°+70° +8x + 15x =360° ; => 130°%+ 23x=360° ; => 23x =360°- 130° = 230°

230

=>x =——=10; Therefore other two anglesare 8 x 10 = 80°% and 15 x 10 = 150°

10 D and E are the mid-points of the sides AB and AC respectively of AABC. DE is A

produced to F. To prove that CF is equal and parallel to DA, we need an
additional information whichis
D

(A) DAE = LEFC (B) AE = EF (C) DE = EF (D) £ADE = £ECF. F
SoLuTioN:(C) DE = EF / \/

From the SAS congruencerule n
AADE = ACFE ¢

ASSERTION (A):AND REASON TYPE (1 MARKYS)

In the following questions, a statement of Assertion (A):(A) isfollowed by a statement of Reason (R). Choose the
correct answer out of the following choices.

(A) Both A and R aretrue and R is the correct explanation of A.

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

(C) Alistruebut Risfase.

(D) Aisfdsebut Ristrue

1 Assertion (A):: The angles of aquadrilateral are x°, (x — 10)°, (x + 30)°and (2x)°, the smallest angleis equal to
58°.
Reason(R) : Sum of the angles of a quadrilateral is 360°
SOLUTION:(A)

2 Assertion (A):: If the diagonals of a parallelogram ABCD are equal, then ZABC = 90°.
Reason(R) : If the diagonals of a parallelogram are equal, it becomes a rectangle.
SOLUTION: (A)

3 Assertion (A):: A paralelogram consists of two congruent triangles.
Reason(R) : Diagonal of a parallelogram dividesit into two congruent triangles.
SOLUTION:(A)

4 Assertion (A):: ABCD isasquare. AC and BD intersect at O. The measure of ZABC=90°.
Reason(R) : Diagonals of a square bisect each other at right angle
SOoLUTION:(B)
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Assertion (A):: ABCD and PQRC arerectangles and Q isamidpoint of AC. ThenDP |, p -
=PC. : -
Reason(R) : The line segment joining the midpoint of any two sides of atriangleis oRr
parallel to the third side and equal to half of it. i
SOLUTION:(B) | B

Assertion (A):: In AABC , median AD is produced to X such that AD = DX. Then ABXC is a parallelogram.
Reason(R) : Diagonals AX and BC bisect each other at right angles.
SoLuTION:(C)

Assertion (A):: The consecutive sides of a quadrilateral have one common point.
Reason(R) : The opposite sides of aquadrilateral have two common point.
SoLuTION:(C)

Assertion (A):: Two opposite angles of a parallelogram are (3x-2)° and (50-x)°. The measure of one of the angleis
37°.

Reason(R) : Opposite angles of a parallelogram are equal.

SOLUTION: (A)

Assertion (A):: If the angles of aquadrilateral arein theratio 2 :3:7 : 6, then the measure of angles are 40°, 60°,
140° 120°, respectively.

Reason(R) : The sum of the angles of a quadrilateral is 360°.

SOLUTION: (A)

10

Assertion (A):: In AABC , E and F are the midpoints of AC and AB respectively. The altitude AP at BC intersects
FE a Q. Then, AQ = QP.

Reason(R) : Q isthe midpoint of AP.

SOLUTION: (A)

VERY SHORT ANSWER TYPE (2MARKYS)

Angles of aquadrilateral areintheratio 3:4:4: 7. Find al the angles of the quadrilateral.

SOLUTION: Sum of angle of quadrilateral = 360° ; =>3x +4x+4x+7x=360° ; => 18x=360° ; => x:%:ZO
First angle 3 x 20=60° ; Second angle=4x 20 =80° ; Third angle=4x 20 =80° ;

Fourth angle = 7 x 20 = 140°

Two consecutive angles of aparallelogram are (x + 60)° and (2x + 30)°. What special name can you give to this
parallelogram?

SOLUTION: Sum of consecutive angles of a parallelogram = 180°

X + 60+ 2x + 30 = 180 ; 3x+ 90= 180 ; 3x=180-90 ; 3x:90;x:93—0:30

first angle = 30 + 60 = 90°

second angle = 2 x 30 + 30 = 90°

this parallelogram is arectangle.

If one angle of a parallelogram is 30° less than the smallest angle, then find the measure of each angle.
SOLUTION: let the smallest angle be x

Other angle=x - 30

Opposite angles of parallelogram are equal

Sum of al angles of parallelogram = 360

x+ (x-30) + x + (x-30) =360

4x — 60 = 360

4x = 360+60 = 420

x=222 = 105

4
first angle= 105
second angle 105-30=75
third angle = 105
fourth angle=105-30=75
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4 If the diagonals of a parallelogram are equal, then show that it is arectangle.
SOLUTION:
Given: Let ABCD be apardlelogram in which AC=BD
To Prove: ABCD isarectangle ; Proof: In A ABC and ADCB
AB= DC ( Opposite side of paralelogram)
BC = BC (common) ; AC =BD ( Given)
A ABC = ADCB ( SSS congruency)
£2ABC = «DCB (CPCT) (2)
Now AB Il DC (Opposite sides of parallelogram)

2B +2C =180 (adjacent angle of parallelogram are supplementary)
180

2,.B=180(from1l); «B= - = 90
ABCD is aparallelogram with one angle 90° ; Therefore, ABCD is arectangle.

5 Inthegiven Fig, ABCD isaparalelogram in which z.DAB =70 and £DBC =65, o =
then find the measure of 2CDB. [ T~ If
SoLuTION:2DAB = 2DCB = 70° (Opposite angles of a parallelogram) f e
In A DCB, using angle sum property of triangle 2DCB+2DBC+-CDB= 180 £at “'"‘;_-1"}
70+65+,CDB= 180 ; 135+2.CDB= 180 ; 2CDB = 180-135; 2CDB= 45

6 PQRSisaparalelogram, in which PQ =12 cm and its perimeter is 40 cm. Find the 2
length of each side of the parallelogram P \— MY a
SOLUTION:

PQ = SR (opp side of parallelogram) ; PQ+QR+SR+PS = 40cm
12 + QR+12+PS =40 ; 24+QR+PS=40; QR+PS=40-24; QR+ PS=16;
20QR= 16 (Opposite side of paralelogram ) ; QR = % =8cm ; QR =PS=8cm S R

7 Thediagonal AC and BD of aparallelogram ABCD intersect at point O. Find 2DBC. , TIRTE—.
SoLUTION: Given ABCD is aparallelogram N 7
2£DAC = £ACB (Alternate interior angles) ; ZAOB + 2BOC= 180 (Straight angle) / Y%
75+ £BOC =180 ; ,BOC = 180 - 75 ; «BOC =105 [ T
In A BOC, applying angle sum property I.-'f il H /
£0CB + £BOC + £0OBC =180 ; =>34+ 105 + OBC= 180 ; =>139 + LOBC=180; . k,, —""f;'

=>,/0BC =180-139 ; =>20BC=41°; ~DBC = 41°

8 Inthefig, ABCD isarhombus, whose diagonals meet at O. Find x and y.

SoLuTION: Diagonals of rhombus bisect each other at right angle

£AOB =90°; In A AOB, applying angle sum property of triangle

20AB + 2£AOB +x=180; 35+ 90 + x =180 ; 125 +x = 180

x=180-125 = 55° ; ABCD isarhombus, AB= AD ( al sides of rhombus are equal)
x=y = 55%angles opp to equal sides are equal)

9 If ABCD isaparalelogram, then what isthe measure of ZA — 2C ?
SOLUTION: In parallelogram ABCD, 2A and 2C are opposite angles
We know, opposite angles are equal in parallelogram Therefore, £A -2C =0

10 ABCD isarhombus. If A =70°, find «B and «C.
SOLUTION:
ABCD isarhombus ; zA =2C = 70° (opposite angles are equal)
£A+2B =180 (adjacent angles) ; 70+ «B =180
+B=180-70 ; 2B =110°
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SHORT ANSWER TYPE QUESTION (3MARKYS)

1 Inthegivenfigure, ABCD and PQRC arerectangles and Q is the mid-point of AC.
Provethat: (i) DP=PC (ii)) PR=%AC
SOLUTION: (i)£2P = 4D =90 ( angle of rectangle)
Therefore, PQ Il AD
InA DAC, Q isthe midpoint of AC and PQ Il AD
Therefore, P isthe midpoint of DC
DP =DC ( by converse of midpoint theorem)
(i) similarly, R is the midpoint of BC and Q is the midpoint of AC
InA BDC
RP Il BD and PR =% BD ( bymid point theorem)
PR =% BD ( diagonal of rectangle are equal)
PR=%AC

2 InFig, X and Y arerespectively the mid-points of the opposite sides AD and BC of a
paralelogram ABCD. Also, BX and DY intersect AC at P and Q, respectively. Show
that AP = PQ = QC.

SoLUTION: Given, ABCD isaparalelogram

X and Y are the midpoints of the opposite sides AD and BC of the parallelogram

BX and DY intersect ACat Pand Q, To prove AP=PQ = QC

Proof :AD =BC ----------- (1) (opposite sides of a parallelogram)
AX =DX (X isthe midpoint of AD)

So, AD =AX + DX ; AD =DX + DX ; AD = 2DX --------------- 2
BY = CY (Y isthe midpoint of BC)

So, BC=BY + CY ; BC=BY +BY ; BC=2BY ------------------ 3

Using (2) and (3) in (1), ; 2DX = 2BY ; DX = BY

We know that apair of opposite sides are equal and parallél in a parallelogram.
So, DX ||BY , ThisimpliesXBYD is aparallelogram

So, PX || QD , From triangle AQD ; X isthe midpoint of AD, and XP Il PQ
By converse of midpoint theorem ; AP = PQ ------------ 4)

Similarly, from triangle CPB ; CQ = PQ ------------ (5)

From (4) and (5), AP=PQ =CQ ; Therefore, AP=PQ =QC

3 InFig, AX and CY arerespectively the bisectors of the opposite angles A and C of a

paralelogram ABCD. Show that AX || CY. ] Pk
SOLUTION: Given, ABCD isaparalelogram. ; AX and CY are the bisectors of the . B
anglesA and C. ; Toprove AX || CY ; Proof: ZDAB = 2x f ‘L
2DCB =2y ; £A = 2C (opposite angles of a parallelogram are equal) ‘f- W
2x=2y;x=y(1); AsBC| AD, XC| AY A\
ZXCY = 2CYD =y [Alternate angles] (2) '{j
2CYD =x (from1and 2) ; zXAY =x; AszXAY and 2CYD are corresponding ' - B
angles; AX || CY ; Therefore, AX isparalel to CY. 1

4 E and F are points on diagonal AC of aparallelogram ABCD such that AE = CF. Show
that BFDE is a parallelogram. — .
SOLUTION: N
Given: ABCD isaparalelogram ' ;
E and F are points on diagonal AC of parallelogram ABCD such that AE = CF 'd
To show: BFDE is a parallelogram. |
Construction: Join the other diagonal BD of the parallelogram.
The diagonal BD meetsAC at O | T

Proof: OA = OC (diagonals of a parallelogram bisect each other) ; OD = OB
AE =CF (given) ; OA - AE=0OE ; OC - CF = OF ; OE = OF ; Therefore, BFDE isa
parallelogram as the diagonals EF and BD bisect each other at O.
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E isthe mid-point of the side AD of the trapezium ABCD with AB || DC. A line
through E drawn parallel to AB intersect BC at F. Show that F is the mid-point of BC.
SoLuTION: Given: ABCD isatrapezium ; E isthe midpoint of the side AD with AB
paralel to DC. ; A linethrough E drawn parallel to AB intersect BC at F.

To show:F isthe midpoint of BC ; Proof: AB Il CD and EF Il AB

Therefore, EF Il DC; Intriangle ADC, ; E isthe midpoint of AD

EF Il DC (proved above) ; So, OE || DC

O isthe midpoint of AC (By converse of midpoint theorem)

In triangle CBA, O isthe midpoint of AC ; EF Il AB (given)

So, OF || AB ; Fisthe midpoint of BC (By converse of midpoint theorem)
Therefore, it is shown that F is the midpoint of BC.

Through A, B and C, lines RQ, PR and QP have been drawn, respectively paralel to
sides BC, CA and AB of a A ABC as shown in Fig. Show that BC =2 QR.
SoLUTION: Given: ABCisatriangle, Lines RQ, PR and QP are drawn through A, B
and C parallé to sides BC, CA and AB of thetriangle ABC

To show: BC =% QR. ; Proof: Given, RQ || BC ,PR || AC, QP || AB

In quadrilateral BCAR, BR || CA, RA || BC

We know the pair of opposite sides of a parallelogram are paraldl.

So, BCAR isaparadlelogram. BC = AR --------=--=------ (1)
In quadrilateral BCQA, BC || AQ, AB || QC ; So, BCQA isaparalelogram
BC=AQ ----------mmmmm--- (2) ; Adding (1) and (2), ; BC+ BC=AR+AQ

2BC=AR+AQ; Fromthefigure, ; AR+ AQ=RQ; So, 2BC=RQ

Therefore, BC =% QR

D, E and F are the mid-points of the sides BC, CA and AB, respectively of an
equilateral triangle ABC. Show that A DEF is also an equilateral triangle.
SoLUTION: Given, ABC isan equilateral triangle

D, E and F are the midpoints of the sides BC, CA and AB

To show: DEF isaso an equilateral triangle

Proof: In triangle ABC, E and F are the midpoints AC and AB

EF || BC (by midpoint theorem) ; EF =2 BC ------- Q)

Similarly DF || AC, DF =% AC ----------- (2) ; DE||AB, DE=%AB ----------- 3
Since ABC isan equilateral triangle; AB=BC=AC

Dividing by 2, ; 2AB =% BC =% AC ; From (1), (2) and (3)

DE = EF = DF; Therefore, DEF is an equilateral triangle.

Points P and Q have been taken on opposite sides AB and CD, respectively of a
paralelogram ABCD such that AP = CQ (see Fig.). Show that AC and PQ bisect each
other.

SoLUTION: Given, ABCD isaparallelogram, AP = CQ

To show: PM = MQ ; Proof: In triangles AMP and CMQ,

£PAM = 2£QCM ; AP =CQ (Given)

£AMP = 2CMQ (Vertically opp angles) ; A AMP = A CMQ (By AASrule)

AP =CQ (CPCT)

In Fig., Pisthe mid-point of side BC of a parallelogram ABCD such that ZBAP =
£DAP. Provethat AD = 2CD

Solution: Given, ABCD isaparallelogram ; P isthe midpoint of the side BC of the
parallelogram ; ZBAP = 2DAP; To provethat AD = 2CD

Proof: AD || BC ------------=--m-moo- (1) (opp. Sides of parallelogram)
£A + «£B = 180° (adjacent angles are supplementary)
2B =180° - £A --------m-o-- (2) ; Intriangle ABP,

£BAP + £B + 2BPA = 180° (angle sum property)
£BAP=/DAP (given) ; .BAP=2DAP=Y% A ;Y2 £A + B + 2BPA = 180°
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10

YorA +180° - £A + .BPA =180° ; «.BPA -%2£A =0

£BPA =% A ; S0, £BPA = .BAP

AB = BP (sides opposite to equal angles are equal)

Multiplying by 2 on both sides, 2AB = 2BP ; BP = CP( P is the midpoint of BC)
BC=BP+PC;BC=BP+BP;BC=2BP; So,2AB=BC

ABCD isaparalelogram, AB =CD and AD = BC ; 2CD = AD HENCE PROVED
Show that the diagonals of arhombus are perpendicular to each other.

SoLUTION: Given: ABCD isarhomus

To Prove: AC L BD ; Proof: Since ABCD isarhombus AB = BC =CD =AD

InA AOB and A BOC ; OA = OC (diagonal of parallelogram bisect) 0
OB = OB (common) ; AB = CB (sides of arhomus)

A AOB = A BOC (By SSSrule) ; £ZAOB = 2COB (CPCT) (1)

£AOB+2COB = 180 (straight angle)

2,.A0B=180; £AOB =180/2=90

£AOB = £COD = 90 (Vertically opposite angle) ; £BOC = 2AOD =90 A
Therefore, diagonals of rhombus bisect each other at right angle

LONG ANSWER TYPE QUESTIONS(5MARKYS)

Show that the quadrilateral formed by joining the mid-points the sides of arhombus,

taken in order, form arectangle. -
SOLUTION:

Given: arhombus ABCD and P, Q, R and S are the midpoints of the sides AB, BC, CD
and AD. To prove: PQRS is arectangle

Construction: Join the diagonals AC and BD of the rhombus ABCD.

Proof: In triangle ABD, Since S and P are the midpoints of the sides AD and AB. By
midpoint theorem

SP || BD --------=-=------ (1) ; SP=%BD --------------- (2) ; Similarly, RQ || BD

RQ =%BD -------------- (3) ; From (2) and (3),

SP=RQ Also, SP || RQ ; Therefore, PQRS is a parallelogram

We know that the diagonals of arhombus are perpendicular.

So, ACL BD (4) ; Intriangle BAC, ; PQ || AC --------------- (5)

From (1), (4) and (5), ; SP LPQi.e.,, 2SPQ = 90° ; We know that arectangleisa
quadrilateral with four right angles. The opposite sides are parallel and equal to each
other. Therefore, PQRS is arectangle.

A diagonal of a parallelogram bisects one of its angle. Prove that it will bisect its
opposite angle a so.

SOLUTION:

Given: ABCD isaparallelogram and .,2DAC = 2CAB

To prove: .,2DCA = £ACB

Proof: ZCAB = 2CAD -------------=---- (1) (AC bisectsangle A)

The opposite sides of aparalelogram are parallel and equal.

AB||CD and ACisatransversa, AD|BC and AC istransversa

£CAB = £ACD ------------=---- (2) (Alternate interior angles)

¢DAC = £ACB ----------------- (3) (Alternate interior angles)

From (1), (2) and (3), £BCA = 2DCA ; Thisimplies AC bisects the opposite angle C.
A sguareisinscribed in an isosceles right triangle so that the square and the triangle
have one angle common. Show that the vertex of the square opposite the vertex of the
common angle bisects the hypotenuse.

SoLuUTION: Given: CAB isanisoscelestriangle and ADEF is a square and £A =900
To prove: CE = BE ; Proof: ABC isan isosceles triangle

AB=AC -- (1) (sides of isoscelestriangle) ; AD = AF (2) ( sides of asquare)

On subtracting (1) and (2), weget AB - AD = AC - AF; BD = CF --------------- ©)]
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In triangles CFE and BDE, ; DE = EF (side of asquare) ; D = CF (proved above)
£CFE = £EDB = 90° (angle of asguare) ; ACFE = A BDE ( By SASrule)

CE =BE ( CPCT) HENCE PROVED

In aparalelogram ABCD, AB = 10 cm and AD = 6 cm. The bisector of £A meets DC
in E. AE and BC produced meet at F. Find the length of CF.

SOLUTION:

Construction: Extend AD to H and join HF

Solution: ABFH is aparallelogram

AB ||HF and HF = AB ; ZAFH = 2FAB ------ (1) (alternate interior angles)
£HAF = £FAB ----- (2) (AF isthe bisector of £A)

From (1) and (2), £ZAFH = zZHAF

HF = AH (sides opposite to equal angles are equal)

HF = AB (opp sides of parallelogram)

HF =10 cm ; Since HF = AH, AH = 10 cm ; From the figure,
AH=AD+DH;10=6+DH;DH=10-6; DH=4cm

CFHD isaparallelogram , We know that the opposite sides of a parallelogram are
paralel and equal. ; So, DH = CF ; Therefore, CF = 4cm

P, Q, R and S are respectively the mid-points of the sides AB, BC, CD and DA of a
quadrilateral ABCD in which AC = BD. Prove that PQRS is arhombus.
SOLUTION:

Given: P, Q, R and S are respectively the mid-points of the sides AB, BC, CD and DA
of aquadrilateral ABCD inwhich AC = BD ; To prove: PQRS is arhombus

Proof: Intriangle ADC, S and R are the midpoints of AD and DC

SR || AC, SR =% AC(1) (By midpoint theorem) ; Intriangle ABC, P and Q arethe

midpoints of AB and BC ; PQ || AC, PQ = %2 AC -------- (2) (By midpoint theorem)
Comparing (1) and (2), SR = PQ = %2 AC ----------- 3;

Intriangle BCD, RQ || BD, RQ =%2BD -------- 4)

(By midpoint theorem) , In triangle BAD, ; SP || BD

SP=%BD ----------- (5) (By midpoint theorem)

Comparing (4) and (5), SP=RQ =%BD ----------- (6)

AC = BD (given) Dividing by 2 on both sides, %2 AC =% BD ; From (3) and (6),

SR =PQ =SP=RQ; Thisimpliesal the sides of the quadrilateral are equal.
Therefore, PQRS is arhombus.

CASE STUDY QUESTIONS(4MARKYS)

In the middle of the city, there was a park ABCD in the form of a parallelogram form so|
that AB = CD, AB||CD and AD =BC, AD || BC. Municipality converted this park into a '
rectangular form by adding land in the form of AAPD and ABCQ. Both the triangular
shape of land were covered by planting flower plants.
Which sideis equal to PD? (1)

SoLuTIoN: PD =BQ

Show that AABC and ACDA are congruent.

SoLUTION: In AABC and ACDA ; AB = CD (Opp side of lilgm)

AD =BC (Opp sideof llgm) ; AC = AC (Common)
AABC and ACDA (by SSS rule) ;

Show that AAPD and ACQB are congruent.

SOLUTION In AAPD and ACQB ; AP = CQ (Opp side of rectangle)

AD =BC (Opp sideof llgm) ; ZAPD = 2CQB (Each 900)

AAPD and ACQB (by RHS rule)

OR What isthe value of zm?

SOLUTION: 2B = «D = 110° (Opp angles of parallelogram)

Intriangle APD ; m+ x + ZAPD =180° ; m+ (180—110) + 90 = 180°

m + 160 = 180°; m =180 - 160 m = 20
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Activity-based learning- ensures active engagement of learner with concepts and
instructional materials. Learning is hands-on and experiential, providing learners the
opportunity of learning through manipulation of materials and objects. Teachers model
the process, and students work independently to copy it. Mr. Shubham Maths teacher of
class 9th wants to explain the properties of parallelogramsin a creative way, so he gave
students yellow colored paper in the shape of a quadrilateral and then ask the students to
make a parallelogram from it by using paper folding and coloured it with green colour.
How can a parallelogram be formed by using paper folding?

SOLUTION: By joining mid points of sides of a quadrilateral one can make
parallelogram. Now, S and R are mid points of sides AD and CD of AADC,

P and Q are mid points of sides AB and BC of AABC,
then by mid-point theorem SR || AC and SR =%2AC

Similarly, PQ || AC and PQ = %2AC. ; Therefore SR || PQ and SR = PQ
A gquadrilateral isaparalelogram if apair of opposite sidesis equal and paradld. ;
Hence PQRS is parallelogram. ; If RSP = 30°, then find ZRQP.

SOLUTION:£RQP = 30° (Opposite angles of a parallelogram are equal.)

If SP =3 cm, Find the RQ. ; Solution: RQ = 3cm (Opposite sides of a parallelogram
areequal.) OR Find thevalueof zZRand 4S; if £P:2Q=1: 4.

SoLUTION: Since PQRS is a parallelogram, opposite angles are equal .

=>/P=/Rand £Q = £SAls0, 2P:£Q=1:4=/P=zZR=kand £Q = £S=4k

Now, 2P+ £Q + £R + £S = 360° (Angle sum property of quadrilateral)

= k + 4k + k + 4k = 360°= 10k = 360° = k = 36°

Hence, £R =k = 36° and £S = 4k = 144°.

Rajan isstudying in I X standard. His father purchased a plot which isin a square
shape. After visiting the land, few questions came in his mind. Give answersto his
questions by looking at the figure.
What is the measure of ZAOB?

SoLUTION:2AOB = 90° (diagonals of square bisect each other at right angle)
Which is the correct congruence rule applicable to prove AABC = ABAD
SoLuTION: In AABC = ABAD

AB = AB (common) AC = BD ( diagonals are equal)

AD = BC ( opp sides are equal) AABC = ABAD (By SSS rule)

If OB = 5cm, find the value of BD

SoLuTION: Diagona of sguare bisect each other

BD =20B= 2 x 5= 10cm

Or c) If OA =3 cm, find the value of OC.

SoLuTION: Diagona of square bisect each other OA = OC = 3cm

HOTS

1 L,M,NandK arethe midpoint of sides BC,CD, DA and AB respectively of asguare
ABCD. Provethat DL, DK, BM and BN enclose a rhombus.

SoLUTION: BK =DM (halves of equal sides)

Therefore, BM || DK, Similarly BN || DL

Also AABN= AADK (By SAS rule)

=>z1=22

APND= APKB (By AAS rule)

=>PB = PD, Therefore ,DQBP is arhombus

2 PQRSisaparallelogram. PSis produced to M so that SM= SR and MR is produced to
meet PQ produced at N. Prove that QN = QR.

SOLUTION: In ASMR, SM = SR

=>,1= 22 ( Anglesopp to equal sides are equa

=>,1=23(QRII PM, corresponding angles are equal)
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Similarly =>£2 = 24 ( corresponding angles)
=>,/3=1/4,
Hence, In AQRN, QN = QR

3 Inarectangle, one diagona isinclined to one of its sides at 25°. Measure the acute angle, =—
between the two diagonals. ¥

-I.';|

SoLUTION: Let ABCD be arectangle where AC and BD are the two diagonals which i

areintersecting at point O.

£BDC = 25%Given) ; 2BDA =90-25=65° ; ZDAC = ZBDA (ADAC= ABDA) P

So, 2DOA = acute angle between the diagonals= 180- 65- 65 = 50° P a
4 Thesides AD and BC of aquadrilatera are produced as shown in the figure. Prove that il 9

_ (a+b) nAs \

= £ i

SoLuTION:za+ 2ADC = 180° (Linear pair) ; Similarly zb + 2BCD = 180°; \

Adding a+b + 2BCD +2ADC = 360° (1) ; But x + x+ ZADC + 2BCD = 360° (2) n,{;_ QLH

From (1) and (2) a+b + 2BCD +£ADC = x +x + £BCD +£ADC;
X +x = ath ; x= &

5 Inthefig. ABCD isasquare, diagonal BD is extended through D to E. AD=DE and AD
isdrawn as shown in fig. What is the measure of ZDAE?
SoLuTIoN: ABCD isasqguare
AD=DE (Given) ; £1 = 22 ( angles opp to equa sides are equal)
2ABD = £BDA :?( Diagonal of a square bisect an angle)
£ADB + £ADE= 180° (Linear Pair) ; 45 + £ADE= 180° ZADE= 180° 45 =135 s X
Intriangle ADE£1 +22 + «ADE=180° ; 22DAE + 135= 180° e
£DAE= (180°-135)/2 = 22.5 -'

EXERCISE

MULTIPLE CHOICE QUESTIONS(1MARKYS)

1 Diagonalsof aparalelogram ABCD intersect at O. If £BOC = 90° and 2BDC = 50°, then OAB is
(A) 90° (B) 50° (C) 40° (D) 10°

2 If anglesA, B, C and D of the quadrilateral ABCD, taken in order, arein theratio 3:7:6:4, then ABCD isa
(A) rhombus (B) paralelogram (C) trapezium (D) kite

3 If bisectors of A and «B of aquadrilateral ABCD intersect each other at P, of 2B and 2C at Q, of zC and «D at
Rand of D and £A a S, then PQRSisa

(A) rectangle (B) rhombus

(C) parallelogram (D) quadrilateral whose opposite angles are supplementary

4 If APB and CQD aretwo paralé lines, then the bisectors of the angles APQ, BPQ, CQP and PQD form
(A) asguare (B) arhombus (C) arectangle (D) any other parallelogram

5 D and E are the mid-points of the sides AB and AC of AABC and O is any point on side BC. O is joined to A. If P
and Q are the mid-points of OB and OC respectively, then DEQPis
(A) asguare (B)arectangle (C) arhombus (D) a paralelogram

ASSERTION (A):AND REASONING

In the following questions, a statement of Assertion (A):(A) isfollowed by a statement of Reason (R). Choose the
correct answer out of the following choices.

(a) Both A and R aretrue and R is the correct explanation of A.

(b) Both A and R aretrue but R is not the correct explanation of A.

(c) Aistruebut R isfalse.

(d) A isfasebut Ristrue.

1 Assertion: ABCD isaparalelogram in which P,Q,R and S are the midpoint of AB,BC,CD and DA respectively
then PQRS is a parallelogram
Reason: The line joining the midpoint of two sides of the triangle parald to the third side and half of it.
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Assertion: In arhombus ABCD the diagonal AC bisects 24 aswell as 2C
Reason: The diagonal of rhombus bisects each other at right angle.

Assertion: Every parallelogram is arectangle.
Reason: The angle bisector of parallelogram forms arectangle

Assertion: The diagonal of parallelogram bisects each other
Reason: If the diagonal of a parallelogram are equal and bisect each other at right angle then the parallelogram is a
square.

Assertion:the angles of a quadrilateral are110°, 80°, 70° and 95°
Reason: The sum of angle of a quadrilateral is 360°.

VERY SHORT ANSWER QUESTIONS (2MARKY)

ABCD and AEFG are two parallelograms. If 2C = 55°, determine 2F o '

Diagonals of aquadrilateral ABCD bisect each other. If £A = 35°, determine «B.

In AABC, AB=5cm, BC=8 cmand CA =7 cm. If D and E are respectively the mid-points of AB and BC,
determine the length of DE.

One angle of aquadrilateral isof 108° and the remaining three angles are equal. Find . "
each of the three equal angles

]

ABCD isatrapezium in which AB || DC and A = £B = 45°. Find angles C and D of the trapezium.

SHORT ANSWER QUESTIONS(3MARKYS)

Prove that the line joining the mid-points of the diagonals of atrapezium is parallel to the parallel sides of the
trapezium.

ABCD isarectanglein which diagonal BD bisects «B. Show that ABCD is a square.

E and F are respectively the mid-points of the non-paralel sides AD and BC of atrapezium ABCD. Prove that EF
|| AB and EF =% (AB + CD).

ABCD isarhombusin which atitude from D to side AB bisects AB. Find the angles of the rhombus.

The angle between two altitudes of a parallelogram through the vertex of an obtuse angle of the paralelogramis
60°. Find the angles of the parallelogram

LONG ANSWER QUESTIONS(5MARKY)

A diagonal of a parallelogram bisects one of its angles. Show that it is a rhombus.

P and Q are the mid-points of the opposite sides AB and CD of a parallelogran ABCD. AQ intersects DP at S and
BQ intersects CP at R. Show that PRQS is a parallelogram

ABCD isaquadrilateral in which AB || DC and AD = BC. Provethat £A = 2B and 2C = £D.

In Fig, AB || DE, AB = DE, AC || DF and AC = DF. Prove that BC || EF and BC = EF.

E isthe mid-point of a median AD of AABC and BE is produced to meet AC at F. Show that AF = % AC.

CASE STUDY QUESTIONS(4MARKY)

8cm, 8cm, 5cm and 5¢cm to make different types of quadrilateral. W \rd

During Maths lab activity, each students were given with four broomsticks of length ’ ]r—f-j Rp——

Using above information, answer the following questions P ‘ |

a) How many quadrilaterals can be formed using these sticks? (1) =

b) Name the quadrilaterals formed using these sticks. (1) - -

c) One of the students made a parallelogram using the sticks as shown in the figure.
What is the relation between x and y if BC< CD (2)

OR
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d) If PQRand S arerespectively midpoints of sides AB, BC, CD, and DA of
quadrilateral ABCD in which AC=BD and ACLBD , PQRSisa .(2)

ThereisaDiwali Celebration in ABC School, New Delhi. Students are asked to
prepare arangoli in the form of atriangle. They made arangoli in the form of triangle
ABC with dimensions of triangle ABC are 26cm, 28cm and 25¢cm

a) Infig, Risthe midpoint of AB and RQ Il BC then AQ isequal to which side.

b) Infig R and Q are midpoint of side AB and AC respectively. What is the length of
RQ?

c) If garland isto be placed along the side of the triangle QPR which is formed by
joining the midpoint, what is the length of the garland?
OR

d) Intheabovefigure, R, P and Q are the midpoint of side AB, BC and AC
respectively. What is the area of triangle PQR?

Due to frequent robberies in the colony during night. The secretary with the members
together decides to attach more lights besides the street light set by municipality. There
are poles on which lights are attached.

These 4 poles are connected to each other through wire and they form a quadrilateral.
Light from pole B focus light on mid-point G of wire between pole C and B, from pole B
C focus light on mid-point F of wire between pole C and pole D. Similarly pole D and
pole A focus light on the mid-point E and H respectively.

On the basis of the above information, solve the following questions:

a) If BD isthe bisector of B then prove that | isthe mid-point of AC.

b) Isit truethat every parallelogram is arectangle?

c) Provethat quadrilateral EFGH is a parallelogram.

d) OR

e) If the distance between pole B and pole D is 50m then what is the length of GF?

HOTS

If the bisectors of angles of a quadrilateral enclose arectangle, then show that it is a parallelogram.

In a AABC, DE is parallel to BC and D is the mid-point of side AB. Find the perimeter of AABC when AE =4.5
cm, DE=5cmand DB =3.5cm

If an angle of aparallelogram is4/5 of it adjacent angle, then find the measures of all the angles of the
parallelogram.

The lengths of diagonals of arhombus are 24 cm and 18 cm respectively. Find the length of each side of the
rhombus.

In figure PQ= QR=RS= SP = SQ = 6cm and PT = RT = 14cm. Find the length of ST P

ANSWERS

MCQs:1.C2C3.D4.C5D

ASSERTION (A):AND REASONING (1 MARKS) : 1.A 2.8 3.D 4D 5.D

VERY SHORT ANSWER (2 MARKS) : 1.55°2. 145° 3. 3.5cm 4 . 24° 5. Both angles are equal 135°

CASE STUDY QUESTIONS:

A) Three types of quadrilateral can be formed
Parallelogram, Rectangle and Kite

x<y OR C) Square

A) QC B) 14cm C) 39.5cm OR C) Yaar(ABC) OR C) 25m
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CHAPTER-09
CIRCLES

MIND M APPING

LA+ £C=180"
LB+ LD =180

AM = MB
<=> OM L AB

GIST/SUMMARY OF THE LESSON

= The collection of al pointslying inside and on the circle C(O,r) is called a circular disc with the centre O and
radiusr.

= Circles having the same centre and different radii are said to be concentric circles.

= A continuous piece of acircleiscalled an arc of the circle.

= The length of an arc isthe length of the fine thread which just covers it completely.

= Let's C(O,r) be any circle. Then any angle whose vertex is O is called the centre angle.

= A minor arc of acircleisthe collection of those points of the circle that lie on and also inside arc Central angle.

= A mgjor arc of acircleisthe set of points of the circle that lie on or outside a central angle.

= A line segment joining any two points on acircleis caled achord of the circle.

= A chord passing through the centre of acircle is known as its diameter.

= A diameter of acircledividesit into two equal parts which are arcs. Each of these two arcsis called asemicircle.

= Two circles are said to be congruent, if either of them can be superposed on the other so asto cover it exactly.

= |f two arcs of acircle are congruent then corresponding chords are equal .

= |f two chords of acircle are equal, then their corresponding arcs are congruent.

= The perpendicular from the centre of acircle to a chord bisect the chord.

= The line segment joining the centre of acircle to the midpoint of a chord is perpendicular to the chord.

= There is one and only circle passing through three non-collinear points.

= |f two circlesintersect in two points, then the line through the centre is perpendicular to the common chord.

= Equal chords of acircle are equidistant from the centre.

= Chords of acircle which are equidistant from the centre are equal.

= Equal chords of a circle subtend equal angle at the centre.

= |f the angles subtended by two chords of acircle at the centre are equal, the chords are equal.

= Of any two chords of acircle, the larger chord is nearer to the centre.

= Of any two chords of acircle the chord nearer to the centreislarger.

KVSZIET MYSURU: CLASS-9MATHEMATICS 94



» The angle subtended by an arc of acircle at the centre is doubled angle subtended by it at any point on the
remaining part of the circle.

= Anglesin the same segment of acircle are equal.

= Theanglein asemicircleisaright angle.

= |f all vertices of aquadrilateral lieand acircle, it iscaled acyclic quadrilateral.

» The opposite angles of a cyclic quadrilateral are supplementary.

= |f the sum of any pair of opposite angles of a quadrilateral is 180°, then it is cyclic.

» The quadrilateral formed by angle bisectors of a cyclic quadrilateral is aso cyclic.

= |f two sides affect cyclic quadrilateral are parallel then the remaining two sides are equal and the diagonals are
also equal.

= |f two opposite sides of a cyclic quadrilateral are equal, then the other two sides are parall€el.

= An isosceles trapezium is cyclic.

= Altitudes of atriangle are concurrent.

MULTIPLE CHOICE QUESTIONS (1 MARK QUESTIONS)

If inacircle with centre O, AB and CD are two diameters perpendicular to each other, Then ANs: D
the relation between the lengths of chords AC and BD is....

(A)JAC<BD (B) AC>BD (C)AC=%BD (D) AC=BD

Choose the one which is incorrect. ANS:D
(A) The length of the perpendicular from a point to aline is the distance of the line from the

point.

(B) If the point lies on the line, the distance of the line from the point is Zero.
(C) The longer chord is nearer to the centre than the smaller chord.
(D) The length of any diameter of a circle from the centre of the circle is equal to itself.

The sum of both pair of opposite angles of a quadrilateral is ...........
(A)360° (B) 180° (C) 90° (D) 100°
ANS:B

4  InbelowFig,ABCDisacyclicquadrilateralinwhichA CandBDareitsdiagonals.
If2DBC= 60° and £BAC = 30°, find £BCD.
(A) 80°(B)90° (C) 60°(D)none of these

5 Segment of acircleisthe region between an arc andof the circle. ANS: C
(A)diameter  (B)semicircle(C)chord (D)sector
6 Theline drawn through the centre of a circle to a chord is perpendicular to the chord. ANS. B

(A)trisect (B)bisect (C)coincide (D) none of these.

7 Theengthofachordof circleofradius10cmis12cm.Determinethedi stanceofthechord from the ANS. B
centre........
(A)7cm (B) 8cm (©)6cm (D)5cm

8 |If ABisachord of acircle, Pand Q are the two points on the circle different from A and B, ANs:. C
then ZAPB - LZAQB =90° (B) £APB + £AQB = 180°
(C)2APB - £AQB = (° (D)2APB + £AQB = 100°

9 Intheabove sided Fig.,A,B,C and their four points onacircle AC and BD intersect a a point E
such that £BEC = 130° and £ECD = 20°. Find £BAC.

(A)150° (B)110° (C) 90°(D)1000

ANS:B
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10 Inthe given figure, O isthe centre of the circle. Thevalue of x is
(A) 300° (B) 70° (C) 10° (D) 210°
ANS.A

ASSERTION - REASONING BASED QUESTIONS
A) both Assertion and reason are correct and reason is correct explanation for Assertion

B) both Assertion and reason are correct but reason is not correct explanation for Assertion
C) Assertion is correct but reason isfase

D) both Assertion and reason are false

1 Assertion(A): There can be infinite numbers of equal chords of acircle. ANS.C
Reason(R) : A circle has only finite number of equal chords.
2 Assertion(A): A circle has only one centre. ANS:A

Reason(R): A circleis defined as the path traced by a moving point that always remains at a
fixed
distance from a given fixed point

3 Assertion(A): With agiven centre and a given radius, only one circle can be drawn. ANS. A
Reason(R): Because circles have only one parameter
4 Assertion(A): Two diameters of acircle will necessarily intersect. ANS. A

Reason(R): diameters will always intersect each other at the centre of the circle.

5 Assertion(A): A circle of radius 3cm can be drawn through two points A,B such that AB=6  ANSIA
cm.
Reason(R): Diameter of circle =2x radius of circle

6 Assertion(A): If the sum of the circumferences of two circleswith radii R1 and R2 isequal to ANS A
the
circumference of acircle of radius R, then R1+R2=R
Reason(R): circumference of circle with radius =2I1R

7 Assertion(A): Thereisonly one tangent at a point of the circle. ANS:B
Reason(R): The tangents drawn at the extremities of the diameter of acircle are paralel

8 Assertion(A): The angle subtended by the diameter of a semi-circle is180° ANS.A
Reason: The semicircleis half of the circle; hence the diameter of the semicircle will be a
straight-line subtending 180 degrees

9 Assertion(A): Anglesin the same segment are equal. ANS.C
Reason(R): angle in asemi-circleisaRight angle.

10 Assertion(A): A semi-circleisone fourth part of the circle ANS:D
Reason(R): A semi-circle is obtained when acircle is divided into two unequal parts.

VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS QUESTIONS)

1 Inthegiven figure,2ACB=400.Find2ZOAB. -
ANS. Ans: Given, £ACB = 40°
We haveto find ZOAB We know that in a circle the angle subtended by an arc at the centreis
twice the angle subtended by it at the remaining part of the circle.
2AOB =22£ACB £AOB = 2(40°) £AOB =80° -------------=-m-mme-- Q) \
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Considering triangle AOB, OA = OB = radius of the circle We know that the angles opposite
to the equal sides are equal.

£OBA = £OAB ---------mmmmmee- 2

By angle sum property of thetriangle, zZAOB + LOBA + 2OAB = 180°

From (1) and (2), 80° + £OAB + £OAB = 180° 220AB = 180° - 80°

2,0AB =100° £0OAB =100°/2 Therefore, £ZOAB = 50°

Prove that “Equal chords of acircle subtend equal angles at the centre”.

Given: A circlewith centre O. AB and CD are equal chords of circle i.e. AB =CD
To Prove: £AOB = 2DOC

Proof : In AAOB & ADOC AO=0D AB=CD OB =0C

~ AAOB = A DOC .. £ AOB = £ DOC Hence, Proved.

Find the value of ‘x’ in the given figure.
ANs:2ZAOB=110° x = 110/2, x = 55°

A chord of acircleisequa to the radius of the circle. Find the subtended by the chord at any
point on minor arc and also at any point on major arc.

ANS: Here, the chord AB is equal to the radius of the circle. In the above diagram, OA and OB
are the two radii of thecircle.

Now, consider the AOAB. Here,

AB = OA = OB =radius of thecircle

So, it can be said that AOAB has all equal sides, and thus, it is an equilateral triangle.

-~ LAOC = 60°

And, ZACB =% £AOB So, £ACB =% x 60° = 30°

Now, since ACBD isacyclic quadrilateral,

£ADB +£ACB = 180° (They are the opposite angles of acyclic quadrilateral)

So, 2ADB = 180°-30° = 150°

So, the angle subtended by the chord at a point on the minor arc and also at a point on the
major arc is 150° and 30°, respectively.

In the given figure, AB and CD are parallel chords and the length of AC arcis 14cm. What is
the length of BD arc?

ANS: Perpendicular distance between two paralel chord is same at any point, so
AC=BD=14CM

In figure,O is centre of circle. If, ZABD = 35° and «BAC = 70°, Find £ACB.

ANS: We know that BD isthe diameter of the circle.
Angleinasemicircleisaright angle zBAD = 90°

Consider A BAD Using the angle sum property ZADB + £BAD + £ABD = 180°

By substituting the values ZADB + 900°+ 35° = 180°

On further calculation ZADB = 180° — 90°— 35°

By subtraction ZADB = 180° — 125° So we get ZADB = 55°
We know that the angles in the same segment of acircle are equal ZACB = 2£ADB = 55°
So we get ZACB =55° Therefore, £ZACB =55°.

AB and CB aretwo chords of circle. Prove that BO bisects ZABC.
SoLuTION: Given: Inthe figure, AB = CB and O is the centre of the circle.
To Prove: BO bisects ZABC.

Construction: Join OA and OC.
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Proof : In AOAB and AOCB, OA = OC [Radii of the same circle] AB =CB [Given] OB = !
OB [Common]

~ AOAB = AOCB [By SSS]

~ £ABO = «CBO [By CPCT] = BO hisects zABC.

8 Provethat ADE isanisoscelestriangleif AB=AC with OD L AB and OE L AC A
SOLUTION: Giventhat AB and AC istwo equal chords of the circle with centre O
OD LABand OE L AC 0 \E
OD =OE ( Equal chords are equidistant) 6
20ODE = £0ED........... (1) o e

20ODA =£0EA........ (i)

Subtracting (i) from (ii) £ODA - 2ODE = £OEA -20OED
£ADE = 2AED

AD =AE

A ADE is an isosceles triangle.

SHORT ANSWER TYPE QUESTIONS (3MARKS QUESTIONS)

1 If BCisadiameter of acircle of centre O and OD is perpendicular to the chord AB of acircle,
show that CA = 20D.
SOLUTION: SinceOD | AB

.. D isthe mid-point of AB (perpendicular drawn from the centre to a chord
bisects the chord) O is centre = O isthe mid-point of BC.

In AABC, O and D are the mid-points of BC and AB, respectively.

- OD||ACandOD = TAC _ (mid-point theorem)
2

. CA=20D

2 Inadcircleof radius 5 cm having centre O, OL is drawn perpendicular to the chord AB. If OL
=3 cm, find the length of AB.
SoLUTION: Let AB be achord of circle having centre O.
OL 1 AB and OA istheradius
of thecircle. So, OA =5cm
In AOAL, Applying Pythagoras
theorem, we have OA% = AL? + OL?
= (52=AL?+(3)’= 25=AL%2+9= AL?=25-9=16= AL =+v16 cm=4cm
Aswe know that perpendicular drawn from the centre to the chord
bisectsthe chord. .. AB=2(AL)=2(4) =8cm

3 3. Inthegivenfigure, AB isdiameter of the circle with centre O and CD || AB. If /DAB =

25°, then find the measure of ~CAD. ' I\
SOLUTION: ~ADB = 90° [Anglein a semicircle] AR —s
/BAD = ZADC = 25° [Alternate A% s

interior angles] .. /\BDC =90° + 25° = 115° -
Now, .BDC + /BAC =180° [opp. Zsof cyclic
guadrilateral] = 115° + /BAC = 180°

=./BAC = 180° -115° = 65°

Now, /BAC = /BAD + ZCAD

= 65°=25°+ /CAD
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< LCAD = 65°—25° = 40°

4 Distance of achord AB of acircle from the centreis 12 cm and length of the chord AB is 10
cm. Find the diameter of the circle.

SOLUTION: Let in acircle having centre O, AB be the chord of length 10 cm.

Distance of chord AB from centreisOD ... OD =12 cm

OA =radiusof circleln AAOD, OD 1 AB

Aswe know perpendicular %Irawn fr?m the centre to the chord

bisectsthechord. .. AD=2 AB=2 x10=5cm

Now, in AAOD

OA? = AD? + OD?(Applying Pythagoras theorem) = OAZ? = (5)? + (12)?> = 25 + 144
=04° =169

OA =13
>diameter =2 (04) =2 x 13 cm = 26 cm

5 Inthegiven figure, diameter AB of circle with centre O bisects the chord PQ. If PR=QR =8
cm and RB = 4 cm, find the radius of the circle.
SOLUTION: Here AB is the diameter of the circle and AB bisects PQ.

Also, PR=RQ=8cm

OB, OP and OQ areradii

of the circle.= OB = 0Q

=OP=r (say)

Consider OR =xcm

OB=0OR+BR=(x+4)cm

= X=(0B-4)=(r—-4) cm

As R isthe mid point of PQ.

Also, RO is aline segment passing through centre O.
. OR 1L PQ (line segment joining mid pt. of chord to the centre of circleis
perpendicular to the chord)

In right-angled AOQR

OQ? = OR? + QR? (by Pythagoras theorem)

=3 +(8)?

= 0Q?=x*+64

r’=(r—-4)+64 [Putx=(r—4)]

= r2=r2+16

-8r+64=>

8r=80

= r=10cm

6 Provethat the line drawn through the centre of acircle to the mid-point of achordis
perpendicular to the chord.
SOLUTION: Ans:
In circle, O isthe centre and OP bisects the chord AB.
Join OA and OB (radius of circle)

In AAPO and ABPO

OA =0B (radius of circle)

OP = OP (common) N ‘L A
AP =BP (given) N_P S
.. AAPO = ABPO (by SSS)

- ZOPA = ~OPB ..(i) (by CPCT)

Also ZOPA + #OPB =180°  (Linear pair angles)

— /OPA + /OPA = 180° [Using (i)]
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2/0PA = 180°
= AOPA =90°= OP .1 AB.

7 Provethat the sum of both pair of the opposite angles of a cyclic quadrilateral is 180°. .
To prove: P + <R = 180" R
frofll g
20 + 25 = 180° o~
: Pl\é"h ._/_‘.-"'-';3"‘I
Censtructlon: Join O, Pand O, R ., -

Proof: By Central angle theorem

£POR = 2 £PSR [For the same segment angle Formed at centre of circle is twice the
angle formed at remaining part of the circle]

1
a2 /PSR = 3 ZPOR (1)
and Reflex ZPOR =2ZPQR
o ZPQR = -12- Reflex ZPOR  _ (2)

Adding Equation (1) and (2)
ZPSR + ZPQR = %zpomé Reflex ZPOR

= %[ZPOR + Reflex ZPOR ]

- L3600 =180°
2
=  ZS+/Q=180°

Similarly, 2P + 2R = 180°

8 Inthegiven figure, PQRSisacyclic quadrilatera. Find the value of x and y.
ANS: 2x + 3x = 180°, 5x = 180° , x = 36°
4y + 5y =180°, 9y = 180° ,y = 20°

9 Inthegivenfigure, chord AB subtends ~AOB equal to 60° at the centre O of the circle. If OA
=5 cm. then find the length of AB.
SoLUTION: In AAOB
ZAOB = 60° (Given)
OA =0OB (Equal radii)
.. /OAB = #OBA(Angles opposite to equal sides OA and OB) ...(i)
In AAOB ~OAB + /AOB + #OBA = 180°(Angle sum property of triangle)
60° + ~OAB + ~OAB = 180° (- #OAB = #OBA, using (i))
= 2/Z0A4B = 180° - 60°
= <OAB =80°= ~OBA =60°
. AAOB is an equilatera
triangle Hence OA = OB = AB
= AB=5cm (asOA =5cm)
LONG ANSWER TYPE QUESTIONS (5 MARKS QUESTIONS)
1 Provethat the quadrilateral formed (if possible) by the internal angle bisectors of any A
quadrilateral is cyclic.
SOLUTION: \

Given: ABCD isaquadrilateral, AH, BF, CF and DH are the angle bisectors of .
internal angles A, B, Cand D.
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These bisectorsform a
guadrilateral EFGH. To
Prove: EFGH iscyclic

Proof: In AEB.

/EAB + /ABE + Z/AEB = 180° (Sum of

angles of AABC) = AEB =180° -

(<EAB + ~ABE) (i)

Also /AEB = /FEH ..(11) (Verticaly opposite

angles) By equating (i) and (ii) ZFEH = 180° — (~EAB + ZABE)
...(ii1) Similarly, in AGDC #/FGH = 180° — (~GDC + ~#GCD)...(iv)
Adding (iii) and (iv)

/FEH + /FGH = 360°— (/EAB + /4BE + /GDC + /GCD)

L
=360°— 5 (ZBAD + ZABC + ZADC + /BCD)

(As AH, BF, CF and HD are bisectors of ./ 4, /B, /C, /D)

1
=360° — 5 * 360° (Sum of angles of quadrilateral, ABCD)

ZFEH + /FGH = 360° — 180° = 180°
= FEHG is a cyclic quadrilateral. (If the sum of opposite angles of quadrilateral is 180°
then it is cyclic)

2 Provethat the angle subtended by an arc at the centre is double the angle subtended by it at
any point on the remaining part of the circle.
SoLUTION: Given : Given an arc PQ of acircle subtending angles POQ at the
centre O and PAQ at apoint A on the remaining part of the circle.

A A A
N
a PE—F—)a N
+B
P
case (i) case (if) case (i)

To Prove: POQ =2 PAQ

Construction: Join AO and extends it to B.
Proof: Consider three cases

case (i): WhenarcPQisa

minor arc. case (ii): When

arc PQ isasemicircle.

case (iii): When arc PQ is

amagjor arc. Inal the

three cases

Taking AAOQ

/BOQ =-0AQ + /OQA  (Exterior angle of A isequal to the sum of interior
opposite angles) Also OA = 0Q (radii of circle)

= OAQ=/200A (Angles opposite to equal

sides) = e BOQ = #OAQ + ~OAQ

= BOQ =2/0AQ (i)

Similarly /BOP =2-0AP ...(ii)
Adding (i) and (ii) we have
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/BOQ + / BOP =2/ OA0 + 2/ OAP = 2(/ OAQ + / OAP) = POQ = 2/PAQ
Specialy for ease (iii) we can write reflex /POQ = 2/PAQ
3 Twocirclesintersect attwo points B and C. Through B, two line-segments ABD and PBQ are
drawn to intersect thecirclesat A, D and P, Q respectively. Prove that ZACP = 2QCD.
SOLUTION: Ans:
Join APand DQ
£ACP and £ABP lie in the same segment.
Similarly, 2DCQ and £DBQ liein the same segment.
We know that anglesin the same segment of acircle are equal.
So, we get ZACP=2ABPand £QCD = 2QBD
Also, £0QBD = 2£ABP (Verticadly opposite angles)
Therefore, ZACP = 2QCD.

4 A circular park of radius 20m is situated in a colony. Three boys Ankur, Syed and David are
sitting at equal distance on its boundary each having atoy telephone in his hands to talk each
other. Find the length of the string of each phone. T

SOLUTION: Here, the positions of Ankur, Syed and David are represented as A, B and C,
respectively. Since they are sitting at equal distances, the triangle ABC will form an
equilatera triangle.

AD 1 BCisdrawn. Now, AD isthe median of AABC, and it passes through the centre O.
Also, O is the centroid of the AABC. OA is the radius of the triangle.
OA =2/3AD

Let the side of atriangle a metres, then BD = a2 m.

Applying Pythagoras’ theorem in AABD,

AB?=BD?*+AD?

= AD?= AB?-BD?

= AD?= & -(al2)?

= AD?= 3a/4

= AD =v3a/2

OA =2/3AD

20 m =2/3 x \3a/2

a=20V3m

So, the length of the string of the toy is 203 m.

5 Let vertex of an 2 ABC belocated outside a circle and let the sides of The angle intersect
chords AD and CE. Prove that ZABC isequal to half the difference of the angles subtended by
the chords AC and DE at the centre.

SOLUTION:
Vertex B of ZABC islocated outside the circle with centre O.
Side AB intersects chord CE at point E and side BC intersects chord AD at point D.
We haveto prove that ZABC=[£A0C-2DOE]
Join OA, OC, OE and OD.
Now £AOC=22£AEC [Angle subtended by an arc at the centre of the circle istwice the
angle subtended by the same arc at any point in the aternate segment of the circle]
£AOC=£AEC.......... (1)

Y
T
!

Subtracting eg. (ii) from eq. (i), ¥2 (¢AOC- £DOE)= £AEC-2DCE ...... (ii1)

Now £AEC=2ADC (Anglesin same segment in circle) .....(iv)

Also 2.DCE=£DAE

Using eg. (iv) and (v) in eq.(iii), 1/2[£AOC-2DOE ]= («DAE+2ABD) -.DAE
(exterior property)

[£AOC-2DOE] = £ABD
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Or [£AOC-2DOE] = 2ABC Hence proved.

CASE BASED QUESTIONS (4 MARKS QUESTIONS)

Four Friends Rima, Mohan, Sohan and Sita are sitting on the circumference of a
circular park full of water. Their locations are marked by points A, P, Q and R such
that the APQR is a quadrilateral with greenery. Rohit joins them and sits at the centre
of the circular park,so heis equidistant from all the other friends. His position is
marked as O.They are sitting in such away that 2PQR = 110°.
a) What is measure of reflex ZPOR?(1)
b) What isthe measure of ZPAR?(2)
¢) What is measure of ZPOR?(1)
SoLUTION: Ans: (i) Reflex £POR = 22£PQR (+ Angle subtended by an arc at the
centre is double the angle subtended by it in the remaining part of the circle.)
~ Reflex £POR =2 x 110° = 220°
(il) £PAR + £PQR = 180° (~+ Sum of opposite angles of cyclic quadrilateral is 180°)
~ £PAR =180° - 110° = 70°
(iif) £POR = 22£PAR (*+ Angle subtended by an arc at the centre is double the angle
subtended by it in the remaining part of the circle.) . £ZPOR =2 x 70° = 140°

Q

One triangular shaped pond is there in a park marked by ABC. Three friends are
sitting positionsat A, B and C. They are studying in Class IX in an International. A, B
and C are equidistant from each other as shown in figure given below.

(). What isthe value of zBAC?

(ii). What will be the value of £BOC?

(iii).Which angle will be equal to LOBC?
SOLUTION:
Ans: (i) AB = BC = AC as per the given statement

= AABC is an equilateral triangle
~ £BAC =60° (Angles of aequilatera triangle)

(if) £BOC = 2£BAC (~ Angle subtended by an arc at the centre is double the angle
subtended by it in the remaining part of the circle.) .. zBOC =2 x 60° = 120°

(iii) In ABOC, OB = OC (radii) = 20OBC = 2OCB («s opposite to equal sides are
equal)
= 2£0BC + £0CB + £BOC = 180° (Angle sum property of triangle)

= £0BC + £0OBC + 120° = 180° = 22£0BC = 60° = 20BC = 30°

3 A farmer hasacircular garden as shown in the picture above. He has a different type
of tree, plants and flower plantsin his garden. In the garden, there are two mango
trees A and B at adistance of AB=10m. Similarly has two Ashok trees at the same
distance of 10m as shown at C and D AB subtends 2ZAOB=120° at the centre O, the
perpendicular distance of AC from centre is 5m the radius of the circleis 13m.

a) what isthevaue of LCOD?

b) What isthe distance between mango tree A and Ashok tree C?

¢) What isthevaue of angle zOAB ?

d) What isthe value of angle 2zOCD ?

ANSWERS: 1 (ii) 120° 2.(i1) 24m 3(iii) 30 4 (i) 30°

EXERCISE

MULTIPLE CHOICE QUESTIONS

AD isadiameter of acircleand AB isachord of it. If AD = 34 cm and AB = 30 cm. Then distance
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of AB from centre of thecircleis

(A) 17cm. (B)15cm. (C)4cm. (D) 8 cm.
2 There is one and only one circle passing through given ......... non-collinear points.
(A) two (B) three (C) four (D) five
3 Acircledividesthe plane, on whichit lies, into ___ parts.
(A) two (B) three (C) four (D) five
4 Anglesin the same segment of acircleare .
(A) half (B) double  (C) triple (D) equa
5 Theangleinthesemi circleis
(A)360° (B)270° (C) 180° (D) 90°

ASSERTION - REASONING BASED QUESTIONS
A) both Assertion and reason are correct and reason is correct explanation for Assertion

B) both Assertion and reason are correct but reason is not correct explanation for Assertion
C) Assertion is correct but reason isfase

D) both Assertion and reason are false

1 Assertion(A): circleisaplanefigure B
Reason( R): circleisa2d figure and it can be drawn on a plane. H )
o2 g
N
B
2 Assertion(A): A chord of acircle, which istwice aslong asitsradius, is adiameter of the circle.

Reason( R) Aswe know that any chord whose length is twice as long as the radius of the circle
always passes through the centre of the circle.

Assertion(A): The angles subtended by a chord at any two points of acircle are equal

Reason( R): Angles in the same segment of circle are equal.

4Assertion(A): A circle of radius 3 cm can be drawn through two points A, B such that AB=6cm.
Reason( R): Through three collinear points a circle can be drawn.

Assertion(A): If two chords AB and CD of acircle are each at a distance 4 cm from the centre,
then AB = CD.
Reason( R): Chords equidistance from the centre of the circle are equal in length

VERY SHORT ANSWER TYPE QUESTIONS

Provethat acyclic parallelogram is arectangle.

N

O isthe centre of acircle and the measure of arc ABC is 100°. Find zZADC and 2ABC.

In the given figure, £POQ = 80°. Then find £PAQ.

4 Given are two concentric circles with centre O. A line cutsthecircesat A, B, Cad D e
respectively. If AB = 10cm, then find CD . i “*.\h-
| l'%::-_ I ol |
A
5 A, B, CandD arethefour pointson acircle. AC and BD intersect at point E such that & D
£BEC =130°and 2ECD = 20°. Find 2BAC. SET |
i ==
|
/
i #

SHORT ANSWER TYPE QUESTIONS
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In the figure ABCD isacyclic quadrilateral. AC and BD areitsdiagonals. If zDBC
=55°%and £BAC =55°, find BCD.

N

Prove that “Equal chords of a circle subtend equal angles at the centre”

w

how that if two chords of acircle bisect each other they must be diameters.

In given figure O is the centre of the circle, ZDAB = 50°, find the value of x and y.

Provethat if opposite angles of aquadrilateral are supplementary then itiscyclic
quadrilateral.
Answers. 1..BCD=70° 2. Proof 3. Proof 4. x=100°y=130° 5. Proof

LONG ANSWER TYPE QUESTIONS

1 If two intersecting chords of acircle make equal angles with the diameter passing through their point of
intersection, prove that the chords are equal.
2 Inthefigure AB isthe diameter of thecircle.

CD isaChord equal to the radius of the circle.
AC and BD when extended intersect at E.
Provethat ZAEB = 60°

Prove that “The angle subtended by an arc of a circle is double the angle subtended by it at any point in the
remaining part of the circle”.

In the non-parallel sides of atrapezium are equal, provethat it is cyclic.

A circular park of radius 20m is situated in a colony. 2
Three boys Ankur, Syed and David are sitting at equal distance on its boundary each
having atoy telephonein his hands to talk each other.

Find the length of the string of each phone.

ANSWERS:

1. Proof
2. Proof
3. Proof
4. Proof
5. Use the properties of an equilateral triangle and also Pythagoras theorem.

CASE BASED QUESTIONS

Ankit visited in amall with hisfather. He sees that three shops are situated at P, Q, R
as shown in the figure from where they have to purchase things according to their j
need. Distance between shop P and Q is 8 m, that of between shop Qand Ris10 m
and between shopPand Ris6 m.

(i) Find theradius of the circle.

(it) Measure of QPR is (OR) el
(ii1) Area of A PQR is 18 sq.m (b) 20 sq.m 2 (¢) 22 sq.m (d) 24 sq.m
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(iv) In figure, PSQP is known as..

2 Four Friends are sitting in a circular table such that distance between first and third is
equal to distance between second and fourth which is diameter of circular table
1. If distance between two consecutive friend is not equal and we join all points where
friends are there which type of quadrilateral we get?
2.Angle subtended by first friend, second friend at the centreis—
3.If distance between two consecutive friend is equal If wejoin al points where
friends are there which
type of quadrilateral we get?
(OR) 4. Which type of triangle ABC is

3 3Acircular park isthere in acity in which thereis afountain in the centre, there are
two treesin park from which gates are 20 m far each, there are two gates in park
entrance(A) and exit gate(B) ,monikaiswalking on boundary of this circular park she }
is 15 m far from fountain.

1. distance between monika and fountain is called
2.Assume that distance between tree 1 and entrance gate is equal to distance between
tree 2 and exit gate then the angle made by fountain with entrance gate and tree 1 and
fountain with exit gate and tree 2 are .
3. If circular park is circle ,fountain isits

(OR) 4.PQinfigureis( a) chord ( b) diameter ( ¢) centre ( d) segment

EXERCISE ANSWERS

MCQS:1.D2B3B4.D5D

ARQS:1.A2A3D4.C5A

VSA:1. Proof 2. ZADC=50° LABC=130° 3. ZPAQ=30°4. CD=10 cm 5. ZBAC=110°
SA 1. £BCD=70° 2. Proof 3. Proof 4. x=100 ° y=130° 5. Proof

LA : 1. Proof 2. Proof 3. Proof 4. Proof

5. Use the properties of an equilateral triangle and also Pythagoras theorem.

CBQ

1. 1. (a 5m2. (b) 90° 3. (d) 24 sg.m (b) Minor segment

2.1.b) Rectangle 2. ¢) 90 3. ) square 4. a) right angled triangle
3. 1.a) Radius 2. b) equal 3. ¢) Centre 4. a) chord

HOTS
1) 2BAC=60° 2)Proof 3) 30° 4) 40° 5) Proof
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CHAPTER-10
HERON’S FORMULA

MIND M APPING

GIST/SUMMARY OF THE LESSON:
= Heron’s Formula
= Application of Heron’s formula

FORMULAE
=* RECTANGLE
= Area = length x breadth
= Perimeter = 2 (length + breadth)

= SQUARE

= Area = (side)2

= Perimeter = 4 x side
= Diagonal = x side

* TRIANGLE with base (b) and atitude (h)
"Area=1/2xb x h
»Trianglewith sidesas a, b, ¢

a+b+c

»Semi-perimeter= 2 =s

" Area= JS(s-2) (s-b) (s-¢) (Heron’s Formula)
= | sosceles triangle, with base a and equal sidesb
2 Jap? a7
= Areaof isoscelestriangle = 4
= Equilateral triangle with side a

A ok s 2hdiud > Erits

F‘"“"’*——f——JrE}L

3 A =S e
— = (g
“Area= 4 7 E}'E
. . s -
= PARALLELOGRAM With base b and altitude h A ':‘
= Area= bh L -
= RHOMBUS with diagonals, d1 and d2 E :1
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1
=Area= 2d1 x d2

= TRAPEZIUM with parallel sidesaand b, and the
distance between two parale sidesash
1

»Area= 2 (a+b)xh
» REGULAR HEXAGON with side a
0 Area =6 x Areaof anequilatera

triangle with sdea=6 ><§ a?= gx/§a2

MULTIPLE CHOICE QUESTIONS(01 MARK QUESTIONYS)

The area of aequilatera triangle whose perimeter is 150mis
(a) 625m2 (b) 6253 m2 () 600V3m2 (d) 900m2

ANS: (b) 625\/§ m2
SOLUTION: Perimeter = 150m=>a= 50m

e E

Area = 4 xa2= 4 x50x50=625V3m2

The Perimeter of atriangleis 180cm. Its sides are in the ration 5:3:4 then its greatest sideis

(a) 90cm (b) 75cm (c) 30cm (d) 10cm

ANSs: (b) 75cm

SOLUTION:  Letthesidesbe5x, 3x,4x ; 5x + 3x + 4x =180 =x =15 ; Greatest side=5x =5x15=75cm

The area of triangle with given two sides 18cm and 10cm respectively and perimeter equal to 42cm is
@20V1lem2 (b 19¥1lem2 (© 22V em2 (d) 21V11 em2

ANS: (d) 21\/1_1 cm2
SOLUTION: 18+ 10+ x =42 =>x =42 —-28=14cm ; Area== \/2](21_18)(21_10)(21_14) = Zlmcmz

The area of an equilateral triangle with side 6‘/§ cmis
(8 27cm2 (b) 27 V3 cm2 (c) 18 V3 cm2 (d) 54‘/:_3 cm2
ANS: (b) 27‘/§ cm2

NERRE (6v3

SOLUTION: Area= 4 a2= 4 = 27V3 cm2

The area of an equilatera triangle with atitude 2\/5 cmis
() 4cm2 (b) 4\/§ cm2 (c) 8cm2 (d) 8\/§ cm2
ANSs: (b) 4‘/§ cmz2

P’ (23]

SOLUTION: Area of an equilateral triangle with altitude ‘P’ is V3 ; Area= V3 :4‘/:_)’ cm2

The perimeter of an isosceles triangle is 64cm. The ratio of the equal sideto baseis 3:2. Itsareais

(@) 181cm2  (b) 32cm?2 (c) 180cm2 (d) 96cm2

ANS: () 181cm2

SOLUTION:  Let sidesbe 3x, 3x and 2x ; 3x + 3x + 2x = 64 = 8x = 64= x=8; sides are 24cm, 24cm and 16cm
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S=32; Area== J32(32 —24)(32 — 24)(32 — 16)= 128v2cm2 =181cm?2

7 Thesidesof atriangle are 13cm and 14cm and its semi perimeter is 18cm. Find the third side of the triangle.
(a) 8cm (b) 6cm (c) 9cm (d) 10cm
ANS: () 9cm
SOLUTION:  S==18 = X=9cm
8 Find the areaof atriangle having base 6cm and altitude 8cm.
(a) 24cm?2 (b) 48cm2 (c) 12cm2 (d) 16cm2

ANS: () 24cm?2
SOLUTION:  Area=bx h; Area= x 6 x8 = 24cm2

Each side of an equilateral triangle is 10cm. The height of the triangle is
(a) 10v3cm (b) 5v3cm (c) 10cm (d) 5cm
ANs: (b) 5v3cm

SOLUTION:  height of an equilateral triangle = (side)x? = %X 10 = 5v3cm
10 If each side of an equilateral triangle of area A is doubled, then the area of new triangleis
(@ 2A (b) 3A (o) 4A (d) 6A
ANS: (c) 4A
SOLUTION:  Area=a2 But hereside=2a =(2a)2=4A

11

The sides of a triangle are 7 cm, 24 cm, and 25 cm. What is the area of the triangle using Heron’s formula?
a) 70 cm?2 b) 84 cm? ¢) 96 cm? d) 100 cm?
ANS: () A

ASSERTION - REASON BASED QUESTIONS

Direction: In the following questions a statement of assertion (A) is followed by a statement of reason (R). Choose
the correct option.

Both Assertion (A) and Reason (R) are true and reason (R) is correct explanation of Assertion (A)

Both Assertion (A) and Reason (R) are true, but Reason (R) is not correct explanation for Assertion (A)

Assertion (A) istrue, but Reason (R) isfalse

Assertion (A) isfalse, but Reason (R) istrue

Assertion (A): If the sides of atriangle are 6cm, 8cm and 10cm then its Semi perimeter is 12 cm

Reason (R): Semi perimeter = a+;’+c

ANS: Both Assertion (A) and Reason (R) are true and reason (R) is correct explanation of Assertion (A)

Assertion (A): The area of an equilateral triangle whose dtitudeis 3cmis 3\/?‘3 cm2
P2

Reason (R): Area of an equilateral triangle with altitude ‘P’ cm is V3
ANS: Both Assertion (A) and Reason (R) are true and reason (R) is correct explanation of Assertion (A)

Assertion (A): The altitude ‘p’ of an equilateral triangle having each side ‘a’ is given by %5

J3

Reason (R): The area of an equilateral triangle having side ‘a’ is given by 4 a2
ANS: Both Assertion(A) and Reason(R) are true, but Reason(R) is not correct explanation for Assertion (A)

Assertion (A): The area of agiven triangle and the area of atriangle obtained by doubling its sides arein theratio
1:2 . Reason (R): If a b, c arelength of sides of atriangle with semi perimeter S, then its areais

\/s(s —a)(s—=b)(s—rc)

ANS: Assertion (A) isfalse, but Reason (R) istrue

SOLUTION: Semi Perimeter of triangle with side 2a, 2b, 2cis sl ==(a+b+c¢) =2s
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Areaof bigger triangle =\/2s5(2s — 2a)(2s — 2b)(2s — 2¢) ; = 4+/s(s — a)(s — b)(s — c)= 4 x Areaof smaller
triangle =>Ratiois 1:4 ; Hence Assertion (A) isfalse but Reason (R) istrue

Assertion (A): The area of an equilateral triangle with length of each side as positive integer, isan irrational
number
J3

Reason (R): The area of an equilateral trianglewith 4 a2
ANs: Both Assertion (A) and Reason (R) are true and reason (R) is correct

explanation of Assertion (A)

a2

. 2
SOLUTION: If “a’ is a positive integer a2 is also a positive integer ; = 4 isrational numbers =+/3 x a: IS
irrational number

Assertion (A): Area of atriangle with sides 3cm, 4cm and 5¢cm is 6cm2
Reason (R): Heron’s formula for area of a triangle is X base x height
ANS: Assertion (A) istrue, but Reason (R) isfalse

Assertion (A): The area of an isosceles triangle each of whose equal sideis 13cm and whose baseis 24cm is

60cm?2
8 Jap? —5?

Reason (R): The area of an isosceles triangle having base ‘a’ and each equal side ‘b’ is 4
ANS: Both Assertion (A) and Reason (R) are true and reason (R) is correct explanation of Assertion (A)
SOLUTION: The area of an isosceles triangle with base ‘a’ and each equal side ‘b’ is

%m X (13)2 - (24)°

given by Area== = Area= 60cm?2

Assertion (A): The sides of atriangle are 16 an, 30cm and 34cm then itsareais
240cm2

Reason (R): Heron’s formula to find then area of a triangle is\/ s(s—a)(s—b)(s—c)

ANS: Both Assertion (A) and Reason (R) are true and reason (R) is correct
explanation of Assertion (A)

Assertion (A): Areaof an equilateral triangle with altitude 12cm is 48 V3

a.2

Reason (R): Area of an equilateral triangle with altitude ‘a’ is V3
ANS: Both Assertion (A) and Reason (R) are true and reason (R) is correct explanation of Assertion (A)

10

Assertion (A): Heron’s formula is for finding the area of scalene triangle Only
Reason (R): The areaof atriangle with sides a, b, cis given by

Area: \/s(s —a)(s—=b)(s—c)

ANs: Assertion (A) isfalse, but Reason (R) istrue

VERY SHORT ANSWER TYPE QUESTIONS (2MARKSQUESTIONS)

Given three sticks of length 10cm, 5cm and 7cm. Find the area enclosed by these three as sides of atriangle
10+5+7 22

SoLuTioN: S= 2 2 =11cm ; Area=./s(s —a)(s — b)(s — ¢) = V11(11-5)(11-7)(11-10) _
2./66 o

The perimeter of an isosceles triangleis 32cm. The ratio of the equal sideto baseis 3:2. Find the area.
SOLUTION: Perimeter 3x + 3X + 2x= 32 =X = 4cm
Sides are 12cm, 12cm, 8cm

Area= VS(S-a)(S-b)(S-c) _ 116(16-12)(16-12)(16-8) _ 32,/2 ;o

3

The sides of atriangular are 13cm, 14cm and 15cm. Find the area of the field.
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13+14+15 42

SOLUTION: S= 2 2 =21cm; Area= VS(S-2a)(S-b)(S-0) - 1/21(21-13)(21-14)(21-15) . Area
= 84cm?2

4 If the base of aright angled triangle is 15cm and its hypotenuse if 25cm. Find its area.
SOLUTION:

o

Using Pythagorastheory ; x ==20cm ; Area= Base x Height :i 15 x 20 =150cm2 | =

1 Goumad

AreaTraffic board is equilateral in shape, with words “SCHOOL AHEAD” on if the
perimeter of the board is 180cm. Find area of the board. 3x = 180 =x = 60cm

N

SoLuTION: Areaof equilateral triangle= 4 a2= 4 x 60 x 60 = 900v/3cm2
SCHOOL AHEAD

The edges of atriangular board are 10cm, 24cm and 26cm. Find the cost of painting it
at the rate of Rs.10 per cm2
SoLUTION: S=30; Area===120cm2 ; Cost of painting 120 x 10 =Rs.1200 ;

The sides of atriangle plot arein theratio 3:5:7 and its perimeter is 300m. Find its
area ;

SOLUTION: Let the sides be 3x, 5x and 7x

3x + 5x + 7x = 300 =x = 20 ; Sides are 60m, 100m, 140m ; S= =150

Area= = V150(150 - 60)(150-100)(150-140) .  eq = 1500v3 m2

Find the area of atriangular board with base 8cm and height 5.5cm.
SOLUTION:  Area= X base x Height = x 8 x 5.5 = 22cm2

If the area of an isosceles right angled triangle is 12.5cm2 then find the length of its
hypotenuse. Area of isosceles right triangle
SOLUTION:

=xx2=125:x2=25: x = 5cm ; Hypotenuse = V5" +5° == 5V2 em "

10

Find the area of regular hexagon whose side is 4cm
3 3
SoLUTION:  Areaof regular Hexagon = 6 x 4 0:=6x 4 x4x4: :24\/§cm2

SHORT ANSWER TYPE QUESTIONS (SMARKSQUESTIONS)

Find the area of atriangle whose perimeter is 180cm and its two sides are 80cm and 18cm. Calculate the altitude
of triangle corresponding to its shortest side.

SOLUTION: Given,a=80,b=18 ; Perimeter =a+b+c=180;80+18+c=180; c=180-98 =82m
S==90 ; Area= \/s(s —a)(s—b)(s—c) == \/90(90—80)(90-18)(90-82)

Area=720cm2 ; Shortest side of triangle = 18cm ; Area= X base x height

720=x 18 x h ; h==80cm ; Altitude of triangle corresponding to its shortest side (18cm) is 80cm
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Find the area of shaded region in the given figure.
SoLUTION: Areaof right angled AADB ; = x base x height ;=x 12 x 5; = 30cm2

Using Pythagorastheorem ; AB = VAD?+BD? . pg = V12°+5° .

AB = V144+25 . AB = =13cm: InAABC : AB = 13cm, AC = 15cm, BC = 14cm
S===21cm; Areaof AABC

_ JS(S—-a)(S—b)(S-¢) - J21(21-13)(21-15)(21-14) . = 84cm2

Area of shaded region = area of AABC — area of AABD

=84 - 30 =54cm2

Find the area of atrapezium whose parallel sides 25cm, 13cm and the other sides are T g
15cm and 15cm. .
SOLUTION: Let ABCD be the trapezium e h

AB =25cm ; CD = 13cm ; BC = AD = 15cm ; Draw CE||AD f idem :
ADCE isapardleogran ; AE =13cm, EB = 12cm ; In ABCE I6rm

S==21;Area=/SE-a)(S - b)(S — ) ; Area= V21(21-15)(21-15)(21-12)

Area= \/21 X6X6X9 ; Area= 8\/2_10m2 ; Let h be the height of triangle ABCE
AreaABCE = x 12 x h = 6h =6h = 18\/Z:> h== Bmcm
Areaof Trapezium ABCD :% h (atb) = %3\/2_1x(25+13) :57\/2_10m2

4 How much area of triangle will increase in percentage if each side of the triangle is doubled?

SOLUTION: Let a, b, ¢ be the sides of triangle,, S= a+;’+c ; Area, A1=./S(S—a)(S—hb)(S—c¢)
When the sides of triangle are doubled as 2a, 2b, 2c then its Area

S = 2, S==2S; As =/25(25 — 2a)(2S — 2b)(2S — 2¢)
=4x/S(S—a)(S—b)(S — ¢) ; A2=4A1; % of increasein area = X MaTed, 100 = 3% 100 = 300%
original area Al
5 Thelength of two adjacent sides of aparallel are respectively 51cm and 37cm one of its Elem B
diagonal is 20cm. Find the area of paralelogram. A
SoLuTION:INAABC ;a=37,b=51,¢c=20;S=== Hem
Areaof AABC Fiem

_ JS(S—a)(S—b)(S-c) _ /54(54-37)(54-51)(54—-20) _ /54 X 17 X 3 X 34

=306m2 ; Since diagonal divides the paralelogram into two congruent triangle of equal
area; Areaof parallelogramn ABCD =2 x 306 ; =612 cm2

6 Find the areaof the given quadrilateral field if its perimeter is 120m. D o s
SOLUTION: AD =120 (40 + 17 + 48) ; AD = 120— 105 ; AD = 15m

In right triangle AADC ; AC2 = AD2 + DC2 ; AC = V15" +40°
AC = V225+1600 - AC = = 45m : Areaof AADC

Area = x base x height = x15 x 40 = 300m2 . T :
48+17+45_110

Areaof AABC:a=48m,b=17m,c=45m:S= 2 2 =55

Area = VS(S-a)(S-b)(S—0) . _/BEXT7X3BX10 ._,y 577 X 19

=382.49 cm2

7 Thelengths of the sides of atriangle are 5cm, 12cm and 13cm. Find the length of perpendicular from the opposite
vertex to the side length is 13cm.

SOLUTION: S= %(a+ b+c)= % 5+12+13)=15
Let A be the area of the given triangle. Then, A = Vs(s—a)(s-b)(s—¢) A= V15(15-5)(15-12)(15-13)
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A ==30cm2 ; Let p be the length of the perpendicular from vertex A on the side Bc.
Then, A=x(13)xp
1 60

From (i) and (i), weget 2 x 13xp=30=p= 13 cm

Calculate the area of the shaded region in Fig:
SoLUTION: Letsand s be st be the semi-perimeters of triangles ABC and DBC respectively. Then,
s==132and s == 36 let A1 and A2 denote the areas of triangles ABC and DBC respectively. Then,

A1 = VS(s—120)(s—-122)(s-22)
A1 = 132 X 12 X 10 X 110

A= V12X 11X 12X 10 X 10 X 11

=  A1=10X 11 X 12cm2 = 1320m2
A2 =S (5-24)(s-26)(s—22)

A2 = +36(36— 24)(36— 26)(36— 22)

and

L pp=/BXI2X10X14_ 6’ X 2° X3X 2X5EX 2X 7

—  A2=6X 22V3XOX T _ 544105 o

A2 =24 x 10.25m2 = 246m?2
Areaof the shaded region = A1 -A2 = (1320 — 246)m2 = 1074m2

The sides of atriangular field are 41m, 40m and 9m. Find the number of rose beds that can be prepared in the
field. If each rose bed, on an average needs 900cm2 space.
SoLUTION: If g b, c arethe sides of atriangle and sisthe semi perimeter, then itsarea A is given by

A = VS(s-8)(s-b)(s—0)
1 1
Here, a=41,b=40andc=9=s= 2(a+b+C)= 2(41+40+9) =45
A = = \/45(45— 41)(45— 40)(45-9)

A= VABEX 4XEX36_ 43 X5 X2° X5X2° X &

A=32 x 22 x5 =180m2
900

Area of each rose beds = 900cm2 = 10000 m2 = 0.09m2

Number of rose beds = = 2000

We observe that 412 = 402 + 92. So, the triangular field isin the form of aright triangle.
Areaof thefield x 40 x 9 = 180m2

=
=

10

An umbrellais made by stitching 10 triangular pieces of cloth of two different colours

(seefig) each piece measuring 20cm, 50cm and 50cm. how much cloth of each colour

isrequired for the umbrella?

SoLUTION: sides of one triangular piece of cloth are of length a20cm, b = 50cm and ¢

=50cm. Let s be the semi perimeter of the triangular piece. Then,
2s=atb+c ;= 2s=20+50+50 ; = s=60

Let A bethe area of the triangular piece. Then,

A = VS(s—a)(s—b)(s—c) . _-/60X(60—20)X(60—50)X(60—50)

A = /60X 40 X 10 X 10

cm2
V6 X 4 X 10 X 10 X 10 115 — 500 /6

cm2 ;A = cm?2

Area of cloth of each colour =5 x 200\/6 cm2 = 1000\/6 cm2
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LONGANSWER TYPE QUESTIONS (5MARKSQUESTIONYS)

International kite festival in Gujarat known as uttarayan is one of the biggest festival
celebrated in Gujrat. It is celebrated on the auspicious day of makar sankrati every year.
It isthe sign for the farmers for the beginning of the summer season. On the day of
uttarayan, Suresh a 16 year old boy wantsto fly akite. He ordered a triangle shaped kite
of sides 10cm, 10 cm and 12 cm.

On the basis of the above information, solve the following questions:

i) Find the perimeter of a AABC

ii) Find the area of triangle ABC

iii) Find the length of AD

(OR)

Find the area of AABD

Solution. i)Perimeter =10+10+12 =32

ii)area0f AABC =,/16X (16 — 10)(16 — 10)(16 — 12) =48 cm2

iii)area=—b xh=>x12x h=48 = h=8cm = AD =8.cm

OR areaof AABD :% b xh= %XG x 8 =24 cm?2

Ajay bought some land for carrying out his wholesal e business as shown in the figure
below. He plansto divide this land into 3 parts for warehouse, inventory and canteen.
Answer the following questions:

a) Find the semi perimeter of the area allotted for inventory

b) Find the area dlotted for the warehouse

c) Find the cost of tiling the canteen floor at the rate of T500 per m?

d) (OR) Find the cost of tiling the inventory at the rate of 400 per m?

SOLUTION. a) sides of inventory are 5 m ,6m, 5m =
Semi perimeter area alotted for inventory =8 m

b)Sides of warehouse are 5m ,5m,8 m
a+b+c _5+5+8 _

= =9m

A==/9X(9—-5)(9—5)(9—8)=12m2

c)Areaof canteen = 6 m2 ; Cost =Rs.3000
OR For the inventory s:5+;’+6 =-gm ; Area:\/8 X(8-5)(8-5)(8—-6)=12m2

2
cost of tiling the inventory = 12 x 400 = X 4800

To spread awareness about traffic signal. Central Board of Secondary Education
(CBSE) decided to conduct an activity of making atraffic signal board and should take
aphoto if themselvestelling about that particular traffic signal. One of the students
decided to make atriangular sign board showing road work ahead. The dimensions of
the sign board are 11 cm. 12 cm and 13 cm.

On the bases of the above information, solve the following questions:

If dimension of sign board is given, then which formulais used for finding the covered
area.

a) Find the area of sign board

b) Find the smallest altitude of atriangle ROAD
c) What isthe perimeter of the triangle?
SOLUTION.1) (a) Heron's formula WORK

2) Area=6+/105 cm2 AHEAD

3) (d) V105 em
4)Perimeter =36 cm

4 A quadrilateral isdivided into two triangles by one of its diagonals. The lengths of the sides of the
guadrilateral are 7cm, 8cm, 5cm, and 6 m, and the diagonal dividing it measures 9cm.
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Calculate the area of each triangle formed by the diagonal.
find the area of the quadrilateral

SoLUTION: Given: Quadrilateral with sides: 7cm, 8cm, 5cm, and 6¢cm ; Diagonal dividing the quadrilateral = 9cm

The diagonal divides the quadrilateral into two triangles: Triangle 1: Sides = 7cm, 8cm,

Triangle 2: Sides = 5cm, 6 cm, and 9cm (the diagonal) ; Area of triangle 1.
. . . _ @tbtc _ 74849 42 _ ]

Semi-perimeter: s= > =5 = 12m;

Area=,/s(s —a)(s — b)(s — ©)=/12(12 — 7)(12 — 8)(12 — 9) = V720~26.83 cm2
Areaof triangle 2:

Semi-perimeter: s = > > 5= 20m

Area=,/s(s — a)(s — b)(s — ¢)=,/10(10 — 5)(10 — 6)(10 — 9) = v200=14.14cm2
Areaof quad =Areaof triangle 1 + Area of triangle 2=26.83+14.14=40.97cm?2

a+b+c _ 5+6+9 _ 20

and 9cm (the diagonal)

A triangular roadside garden has side lengths of 5 m, 12 m, and 13 m. A landscape architect wants to cover the
entire garden with decorative stones. Each stone covers exactly 1m? of area. Find the area of the garden using
Heron’s formula. How many stones are needed to completely cover the garden? Suppose the architect mistakenly

usmtheformula% X 5 X 12 Isthisresult correct? Justify your answer.
SOLUTION.Sides: a=5m, b=12m, c=13m

. . .o @tbtc _5+12+13 _ 30 _
Semi-perimeter: s= =5 = 15
Area=/s(s —a)(s — b)(s — ¢) =/15(15 — 5)(15 — 12)(5 — 13) =v900 = 30 cm2
Each stone covers 1 m?, so:
Number of stones= 30

Architect us&:% X 5x%x12=30cm2

Thisis correct only because the triangle is right-angled.
52+ 122 = 25+144 = 169 = 132

Yes, thetriangleisaright triangle, so using % X base X height isvalid here.

CASE BASED QUSTIONS

Animals are an integral part of the nature. Animals also have arole to play in our daily
lives. Every animal has a place in the ecosystem in the food chain to keep lifein
balance. ‘Save Animals’ must be a made into an awareness program for all to
understand the value of animal life. Social workers started a campaign to protect
animals. They prepared cardboard banners in the shape of equilatera triangles as
shown in the figure.

(i) If the perimeter of a banner is 120 cm, then find the measure of one side.

(i) Find the area of one cardboard banner.

(iii)If cardboard costs 1 per 10 cm2 , find the total cost of 25. (Take V3 = 1.73)

SOLUTION.(i) side :12—0 =40cm
(ii)Area= % a2 =% x40 x40 =400v'3 cm2

(iii)cost =400 x1.73x1—10x25 =Rs.1730

4
Ld s

JAVE Amay

FITLZLN

Rahul isfond of sceneries. He has decorated his home with many beautiful sceneriesin
various shapes. One of hisfriends visited his house and was impressed to see the
triangular sceneries there. The dimensions of each triangular frame are 40 cm, 50 cm
and 50 cm. Based on the above information answer the following questions:

(i) What is the total length of frame of scenery?

(ii) If the area of an equilateral triangle is 5V3 m2, find the length of each side of the
triangle.

(iii) Find the area of the wall covered by two triangular scenery?

SOLUTION..I) length = 50+50+40 =140 cm

4

]
&
[
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]
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E
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(i) a2 = 5 \/3= a2 =20 = a= V20 =4.47 cm
(iii) s =—> =70 = areaof onetriangle =/70(70 — 50)(70 — 50)(70 — 40)
= 200v/21 cm2=> area of 2 two scenery =400v/21 cm2

In front of TRENDZ WHISPERING WOODS thereis atriangular park whose sides
are50 m, 65 m and 65 m. A gardener Sidhargju has to put afence all around it and
also to plant grassinside.

a)How much area does he get to plant?

b)Find the cost of fencing it with barbed wire at the rate of Rs.7 per metre.

Solution. @) s=90 ; Area=,/s(s —a)(s — b)(s — ¢)
:\/90(90 —65)(90 — 65)(90 — 50) ; =Rs.1500
b) Perimeter =180 m

Cost = 180x 7 = Rs 1260

EXERCISE

Each side of an equilateral triangle is 6 cm long. The height of the triangleis
(@ 10V3cm (b)3V3cem  (c) 10V3 cm (d5cm

The sides of atriangle areintheratio 12 :17 : 25 and its perimeter is 540cm. The areais:
a 1000 cm2. b.5000cm2 c¢.9000cm2  d. 8000 cm2

What is the perimeter of atriangle with sides 5 cm, 12 cm, and 13 cm?
a) 12cm B) 15cm C) 16 cm D) 30 cm

What is the area of a triangle with sides 9 cm, 12 cm, and 15 cm using Heron’s formula?
A)54sq.cm B) 72sg.cm C) 108 sg. cm D) 216 sg. cm

If the sides of a triangle are 8 cm, 10 cm, and 12 cm, then its area using Heron’s formula will be:
A) 30 sg. unitsB) 40 sg. units C) 50 sg. units D) 60 sg. units

ASSERTION - REASON BASED QUESTIONS

Assertion(A): The area of an isosceles triangle each of whose equal side is 13 cm and whose base is 24cm is
60cm?2

Reason(R): The area of an isosceles triangle having base a and each equal side b is%x/4a2 — b?

Assertion: The height of atriangle is 18 cm and its areais 72cm2 then its base is 8cm
Reason: The area of atriang| e:% X base x height

Assertion: The side of an equilateral triangle is 6 cm then its areais 9v/3 cm?2
Reason: All sides of an equilateral triangle are equal

Assertion :The area of atrianglet:\/s(s —a)(s—=b)(s—rc)

Reason: s=2+2*¢
) 2

Assertion :In aright angled triangle if the hypotenuse is 5v2 then the other two sides are equal to 5cm
each
Reason: In aright angled triangle (base)? +(perpendicular) ? = (Hypotenuse)?

VERY SHORT ANSWER QUESTIONS(2 MARKS)

The sides of triangle are 8 cm, 15cm, 17 cm. Find the area

N

Find the Perimeter of an isosceles right angled triangle having an area 5000 m2 (use V2 = 1.41)

Find the area of an isosceles triangle whose one side is 10cm greater than each of its equal sides and perimeter is

100 cm.
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The sides of triangle are 100cm, 120cm and 140cm. Find its area.(use V6 = 2.45)

If the base of an isosceles right angled triangle is 10cm , then find its area.

SHORT ANSWER QUESTIONS(3MARKS)

The perimeter of atriangular garden is 900 cm and its sides are in the ratio 3:5:4 find the area of triangular garden.

N

Find the area of atriangle whose perimeter is 180cm and its two sides are 80cm 18cm. Calculate the altitude of
triangle corresponding to its shortest side.

3 Find the area of areaof an equilateral triangle whose perimeter is 62 cm(use v3 = 1.73)

4  Find the area of triangle with sides 35 cm 54 cm 61cm

5 LONGANSWER TYPE QUESTIONS

1 Mayank bought atriangle shape field and wants to grow potato and wheat on hisfield. m C
He divided his field by joining opposite sides. On the largest park he grew wheat and on ,f‘f
the rest part he grew potato. The dimensions of a park are shown in the park. K E
On the basis of the above information, solve the following questions: v 2 o
i) Find the length of AC in AABC. o :
ii) Find the area of AABC. A 12 m B

iii) If the cost of ploughing park is ¥5 per cm2, then find the total cost of ploughing the
park.

Find the formula of area of equilateral triangle using Herone’s formula

CASE BASED QUESTIONS

While selling clothes for making flags, a shopkeeper claimsto sell each piece of cloth
in the shape of an equilatera triangle of each side 10 cm while actually he was selling
the same in the shape of an isosceles triangle with sides 10 cm, 10 cm and 8 cm
i)Find the area of an equilateral triangular flag?

i) What is the semi-perimeter of an isosceles triangular flag.

iii) Find the area of an isosceles triangular flag.

Triangles are used in bridges because they evenly distribute weight without changing
their proportions. When force is applied on a shape like rectangle it would flatten out.
Before triangles were used in bridges, they were weak and could not be very big. To
solve that problem engineers would put a post in the middle of a square and make it
more sturdy. |sosceles triangles were used to construct a bridge in which the base and
equal sides of an isoscelestriangle are in theratio 1:2:2 and its perimeter is 200 m.
i)What are the measurements of the sides of an isosceles triangle?

i1). Find the semi-perimeter of the above triangle.

iii) What isthe area of the above isosceles triangle?

A craft melais organized by Welfare Association to promote the art and culture for
tribal people. Fairs and festivals are the custodians of our great cultura heritage. The ?

pandal is to be decorated by using triangular flags around the field. Each flag has }Jh E i |
dimensions 25 cm, 25 cm and 22 cm. V) "'T",‘ 1 1
a) What is the semi-perimeter of the flag for the above mentioned dimensions? | ;," ﬁ

b) What is the area of the flag?(Use V14 =3.74) r v

¢) Find the area of cloth required for making 300 such flagsin m2.

HOTS

A triangular park has sides 40m, 30m, and 50m. Find the area of the park and the cost of fencing it at 50 per
meter.

A farmer has atriangular field with sides 100m, 120m, and 150m. Calculate the area of the field and the cost of
irrigation at 320 per square meter.
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3 A triangular advertisement board has sides 10m, 12m, and 14m. Find the area of the board and the cost of painting
it at T30 per square meter.

4 If thesidesof atriangle arein theratio 3:4:5, what can be inferred about the triangle? Use Heron's Formula to
support your answer.

5 Atrianglehassidesa, b, and c. If a+ b = ¢, what can be said about the area of the triangle? Use Heron's Formula
to justify your answer.

ANSWERS

MCQ
Db 2c¢c 3)d 4a 5Hc
ASSERTION- REASONING QUESTIONS

DA 2)A 3)B 4)B 5)A
VERY SHORT ANSWER QUESTIONS
1) 60cm?2 2) 341m 3) 200v/5cm2 4) 5880 cm2 5) 50 cm2

SHORT ANSWER QUESTIONS
1)225 cm, 375 cm, 300cm are sides and area= 3.375 m2

2)80cm 3)8.948 cm2 4)939.68cm?2

CASE STUDY QUESTIONS

i) 43.30cm2 ii)14cm 111)36.67 cm2

i) 40m, 80 m, 80m  ii)1200m iii)400v5 m2
i)36 cm i1)246.84cm iii)7.4052m2
5MARK QUESTIONS

1)i) 13 m ii)30m2 iii) Rs.150

2) ? a2 where ais length of the side

HOTS

1) Area = 600 m2, cost 360002)area =6066.25m2, cost=33121325

3) area =58.8m2, cost= 31764

4) Thetriangleis aright-angled triangle (32 + 42 = 52). Using Heron's Formula, we can verify that the
areaisindeed >x base x height.

5)If a+ b = ¢, thetriangle is degenerate (has zero area). Using Heron's Formula, s = (at+b+c)/2 = c,
and the area would be \(c(c-a)(c-b)(0)) = 0.
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CHAPTER-11
SURFACE AREA AND VOLUME

MIND MAPPING

3wyl

GIST/SUMMERY
Surface area of asolid object
Surface area and volume of cube, cuboid, cone, cylinder
DEFINITIONSAND FORMULAE:
= Lateral Surface Areaof any prism= Perimeter of Base x height
= Volume of any prism = Base Area X Height
» THISRULE WORKSFOR CUBE, CUBOID and CYLINDER
CUBE : LSA =422 TSA =6A? VOLUME =&

CUBOID : LSA =2(Ih + bh) TSA =2 (Ib+ bh + hl) VOLUME =1bh
CYLINDER:LSA =2rth  TSA =2nr (r+h) VOLUME = nr?h

CONE : LSA = murl TSA=7r (r +]) VOLUME = m?h

SPHERE : CSA = TSA= 4mr? VOLUMEzgnﬁ
HEMISPHERE : CSA = 3nar? TSA= 4nr? VOLUMEzgnﬁ

= SURFACE AREA

Thisrefersto total surface area covered by outer surface area of solid object. It is measured in square units (like
cm? or m? or km?).To find the areato be painted ,designing labels for ¢ Solution: or boxes, determining the surface
area of floors, roofs, or walls to estimate material costs (tiles, plaster, insulation) are based on the surface area.

= VOLUME

This represent the amount of space occupied m by solid. It is measured in cubic units (like cm® or m® or km®)tTo
find the capacity of a container /package and storage space/filling of a0

Volume of aconeis one third of volume of acylinder.

Volume of ahemisphereis half of volume of a sphere.

MULTIPLE CHOICE QUESTIONS (01 MARK QUESTIONYS)

1 Ifthe volume of a right circular cone of height 9cm is 48n cm?® then the diameter of its baseis:
a4 b8 12 d)6
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SOLUTION: b) V =481 cm?® %n 2 x9 =48 1 ; r?> =16 then r =4 cm and diameter =8 cm

If the volume and surface area of a sphere are numerically equa , thenitsradiusis:
a) lunit b) 2 unit €)3 unit d)4 unit
SOLUTION: €)3 unit ; Volume = Surface Area :gan = 4nr® = r=3 unit

A cylindrical pencil sharpened at one edge is the combination of :

a) acone and acylinder b) a cone and a hemisphere

c¢) afrustom of acone and cylinder c)ahemi sphere and a cylinder
SOLUTION: &) acone and acylinder

In acylinder, radiusis doubled and height is halved , curved surface areawill be:
a)halved b)doubled c)no change d)four times
SOLUTION:C) no change

Here radius= 2r, height :g
CSA =2mth =27 (21)2= 2 nrth

A cylindrical water tank has aradius of 7 meters and a height of 10 meters. How much water it can hold?
a) 1540m3  b)154m:  ¢) 15400 m®  d) 154000 m?

SOLUTION:a) 1540 m3

Volume of a cylinder = nirh

Here, r=7meters and h 10 meters.

Volume = tx49x10 =— X 49x10 =1540 m3.

Anicecreamisinthe shape of acone with aradius of 4 cm and a height of 9 cm. What is the volume
of theicecream?

a) 113.1cm® b) 150.8cm3 c) 230.4cm®  d) 402.2 cm?

SOLUTION:b) 150. 8 cmd

Volumeofcone: nrzh——x X 16X 9 144x x——1508cm3

Diameter of a sphere is 10 cm.Its surface area 1s.(cons1der n= 3.14)
a)31400 cm?® b)314cm?  ¢)3.14cm®  d)3140 cmd
SOLUTION: b)314

Radius = % X diameter :g x10 =5cm
Surface area=4 112 =4x3.14x5x5=100x 3.14 = 314

A hemisphere has aradius of 7 cm. What is the volume of the hemisphere?
700 700 686 343
a)T T cm? b) - T cm® C) = T cm? d)T T cm?

686
SOLUTION: C) =T cm?

A cone, ahemisphere and a cylinder stand on equal bases and have the same height. The ratio of their volumesis
al2:4 b)2:1:3 ¢)2:3:1 d1:2:3
SoLuTION: d)1:2:3; Ratio is m 12h = ?h o7 12 h but given that h =r

.1 2 .1 2
SOI’aIIOISET[I‘ZI’ :gnrzr:nrzr;Thatlsgnr3:§nr3:nr3:>1:2:3

10

What is the radius of a hemisphere whose volume is 144n cm?
a) 6 cmb) 8cm c) 12cm d) 10 cm
SOLUTION: @6 cm ; Volume of a hemisphere == n *=144 1 ; Hencer3= 2222 |mpI|es r =6 cm

ASSERTION - REASON BASED QUESTIONS

Assertion : If the radius of right circular cone is halved and height is doubled the volume will be halved
Reason :Volume of acone is% nr?h
SoLuTION:a)Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion (A)
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Here new r :gnew height h = 2h
|4

=1_ M2 1A aN_V
Vqume—Bn(z) (2h) = (3nr h)—2

Assertion (A): The total surface area of a sphere is given by the formula 47nr?.

Reason(R): The sphere has only one curved surface, and its areais calculated using the formulafor the lateral
surface area of a cylinder

SOLUTION:A

Assertion (A): The volume of a cylinder of radius r and height h is given by nr*h.

Reason (R): A cylinder can be thought of as a stack of circular discs, each with area nr?, and the height h
determines the number of such discs stacked together

SOLUTION: A

Assertion (A): The total surface area of a sphere is given by the formula 4nr?
Reason (R): The formula for the curved surface area of a sphere is 2mr?
SoLuTION:C

Assertion (A): The surface area of a sphere increases when its radius increases.
Reason (R): The formula for the surface area of a sphere is 4nr? , which depends on the square of the radius.
SOLUTION: A

Assertion (A): The volume of acylinder is greater than the volume of a cone having the same base radius and
height.

Reason (R): The volume of a cylinder is given by ITr?h, whereas the volume of aconeis é’i‘tl’zh
SOLUTION: A

Assertion (A): The surface area of a cone is nr(r+1), where 1 is the slant height.

Reason (R):The curved surface area of a cone is rl , and the base area is nr?.

SOLUTION: A

Assertion (A): The curved surface area of a cylinder is 2nrh
Reason (R): The curved surface areais the area of the side of the cylinder, along with the top and bottom.
SOLUTION: C

Assertion (A): The total surface area of a hemisphere is 37r?
Reason (R):The total surface area includes the curved surface area 27tr? and the base area mr?
SOLUTION:A

10

Assertion (A): The curved surface area of a sphere is 47r?
Reason (R):A sphere has no edges or vertices, and its surface area is uniform.
SOLUTION:B

VERY SHORT ANSWER TYPE QUESTIONS (2 MARKSQUESTIONYS)

A tent isin the shape of a cone. Its base radiusis 6 m and slant height is 10m. Find the area of cloth required to
make the tent.

SOLUTION: r=10m, I=10m; Area of cloth = xrl =§ x6 x10 = 188.57 cm?

Nehawants to gift aspherical glass ball to her friend. The radius of the ball is4.2 cm.
Find the surface area of the glass ball.

SOLUTION: r =4.2 cm : Surface area = 4xr? = 4x§x 4.2x4.2. = 221.76cm?

A juice canisin the shape of acylinder. Itsradiusis 7 cm and height is 20 cm. Find the curved surface area of the
can.

SOLUTION: r=7cm, h=20cm ; CSA of the cylinder is = 2nrh = 2><§><7><20 = 880cm?

Ravi is painting the four walls of his room. The room is5 m long, 4 m wide, and 3 m high. He does not paint the
ceiling and floor. Find the total area he painted.
SoLUTION: Herel=5m, b =4m, h =3m ; Areato be painted =CSA of cuboid= 2(I+b) xh= 2(5+4) x3= 54m?

S

A company packs soap bars in cuboidal boxes. Each box measures 12 cm x 8 cm x 5 cm.
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Find the volume of the box.
SoLuTIoN:I = 12cm, b =8cm, h = 5cm ; volume of the Soap box = Ibh =12x8x5 = 480cm?®

6 A water tank isin the shape of acuboid of dimensions2m x 1.5m x 1 m. It isfull of water. How many litres of
water doesit hold? (1 m3 = 1000 litres)

SoLUTION: | =2m, b= 1,5m, h=1m ; Volume = Ibh = 2x1.5x1 =3 m® = 3x 1000liters = 3000 liters

7 Curved surface area of aconeis 308cm? and its slant height is 14cm find theradius of the base.

SOLUTION: CSA of the cone = 308cm?and |=14cm : 7irl = 308 :>— xrx14 = 308 = z(;i’;j =7cm

8 Theheight of aconeis 15 cm. If itsvolume is 1570 cm®. find the radlus of the base (Take 1=3.14)
Volume of the cone = 1570cm?® , h= 15cm

SOLUTION : inrzh:157Ocm3:>§ x3.14 xr®x15 = 1570. = r= 10cm

9 A hollow spherical shell is made of ametal of density 4.5 g per cma3. If itsinternal and external radii are 8cm and
9cm respectively, find he weight of the shell .

SOLUTION: r = 8 cm R= 9cm. ; Difference in volume =§11R3 -gnr?’ :g x27—2( 93-83) = 909.33cm?®
Weight = 909.33 X 4.5 = 4091.985g = 4092 g

10 Curved surface area of aconeis 308 cm? and itsradius is 14cm. Find the slant height of its base.

SoLUTION: CSA of the coneis 308cm?, , r= 14cm ; wrl =308 :§x14xl =308 = I=7cm

SHORT ANSWER TYPE QUESTIONS (3MARKSQUESTIONS)

1 Theradiusand height of acone arein the ratio 4:3. The area of the base is 154 cm?. Find the area of the curved

surface.
SOLUTION:-
Let theradius & height be 4x&3x restively
nr? =154 _ e 1
Areaof base = 154cm*= 22 22 4 dy =154 = Radius = 4x = 7cm ; Height —3x = — cm.

2
CSA of the cone =mtl ; | = \/h2 e = /(24—1) + (72 =Zcm;mrl= Zx7xZ=11x175
= CSA of the cone = 192.5cm?

2 Thebaseradii of two right circular cones of the same height arein theratio 3:5. Find 1
the ratio of their volumes. \
SOLUTION: \
L et the two cones be A&B and their radius be 3x &5x both of height ' h ' cm . N SR
1 % g
vdl, zm(a)?h | JA |
- 1 ‘l ,I |
v 37(s)*h | e |4 L
(=) T
g/ \5x
vdl, 9
" VdB 25

3 How many spherical balls can be made of alead cylinder 28cm high and base radius 6 cm. if each ball is1.5cmin
diameter?

SOLUTION:

Let the number of ballsmadebe' n ' Then VoI of lead cylinder = n (Volume of sphere)

m?h = nx 4R3 6><6><28—n[ ><—><—>< ] 6 X 6 x 28 = X15x15. 36><28—n—X9
20%x20 16
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_ 36x28x16

9 ;1792 spherical balls can be made. ;

n=1792
4 Find the amount of water displaced by a solid spherical ball of diameter 4.2 cm, when it is completely immersed
in water.
SoLUTION: Volume of displaced water = VVolume of spherical ball ;
4
= 5711”3

4 22 42 42 42
==X—X=—=X=—=X—
377 7207207 20
_ 441 x11

125

_ 4851

125

= 38.8cm3
~ Volume of displaced water = 38.8ml

5 A school provides milk to the students daily in acylindrical glass of diameter 7 cm. If the glassisfilled with milk
up to aheight of 12 cm, find how many litres of milk is needed to serve 1600 students.
SoLuTION: Volume of cylindrical glass = nr2h
Volume of 1 cylindrical glass = 462cm3

=nr?h

= 22 X 7 X 7 X 12

77278

=77X6

= 462cm?

Required volume = 462 X 1600

= 739200cm?
= 739200ml

Required vel. = 739.2L

6 A cylindrical road roller 25 minlength, 1.75 min radiuswhen rolled on aroad was | [J3{ !
found to cover the area of 5500 m?. How many revolutions did it make? :
Solution: 5500m?= n (CSA of roller)

=n X 2nrh
5500 22 2 X 1.75 25
= X —X X 1. X —
nx= 10

5500 x 7 x 14 x 10

T 22x2x175x 251
20

~1200x7 x 10
n= 200 revolution es.

n

7 A shopkeeper has one spherical laddoo of radius 5cm. With the same amount of
material, how many laddoos of radius 2.5 cm can be made?

SoLUTION:Let no. of laddoos of 2.5 cm radiusbe' n .

Then,

volume of big laddoo= n (volume of smaller |addoo)
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4
—mR3=nx—=-mr3

3 3
5%X5x%x 5= ><25><25><25
707107 10
_5><5><5><10><102><102
" 25 25 85
5 5 5
n= 8 laddoos.

8

A solid metal sphere with aradius of 6 metersis melted and recast into smaller
spherical balls, each with aradius of 3 meters. How many such smaller spheres can be
made?
SoLUTION: :No. of smalls spherical balls="n" (say)
Volume of bigger ball = n (Volume of smaller ball)

4 4

§7TR3= n x Em’y3

6X6X6=nX3xXx3xX3
n= 8 balls

©

A company is designing decorative steel ballsto place in agarden. Each ball is a perfect sphere and is coated with
a special paint that costs ¥88 per square meter. If the radius of each ball is 7 meters, how much will it cost to paint
3 such balls completely?

SoLUTION: ,TSA of 1 ball = 4712

22
:4X7X7X7

TSA of 1 bal = 88 x 7 = 616cm?
TSA of 3bals= 616 x 3cm?
Cost of painting = 616 X 3 x 88 = 1,62,624

10

A factory produces two types of spherical tanks: Type A and Type B. The radius of Type A tank is 6 meters. The
radius of Type B tank istwice that of Type A. The outer surface of each tank needsto be coated with a special
anti-corrosion material. The cost of coating isthe same per square meter for both tanks. If coating 3 Type A tanks
costs the same as coating 1 Type B tank, which of the following is most logically valid?
Options:
A) The surface area of Type B tank is 3 timesthat of Type A tank.
B) The surface area of Type B tank is 4 times that of Type A tank.
C) The surface area of Type B tank is 2 timesthat of Type A tank.
D) The surface area of Type B tank is equal to the total surface areaof 3 Type A tanks.
SOLUTION: Type A TSA = 4nr? = 4162
Type B TSA = 4nR? = 4m122
TSA 16m - 62
TSA 4Am-62
= (B) The surface area of Type B tank is 4 timesthat of Type A

LONGANSWER TYPE QUESTIONS (5MARKSQUESTIONYS)

1

A company is designing eco-friendly water storage tanks in the shape of a closed
cylinder (with top and bottom). Each tank has aradius of 1.5 meters and a height of 2
meters. The tanks are made of recycled aluminium, and the outer surface needsto be
coated with a protective paint to prevent rust and heat absorption.

a) Calculate the total surface area of one cylindrical tank that needs to be painted.

b) How many litres of water can the tank hold?

SOLUTION: &) TSA of thetank = 2ar (h+r) ; =2 X ? x1.5X(3.5) ; TSA of thetank is
= 33m?
b) 1m2=1000L ;  33m?= 33 X 1000 = 33000 liters
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aradius of 3.5 cm and aheight of 12 cm. The company wants to ensure accurate filling
of the cones with ice cream.

a) Calculate the volume of ice cream that can fill one cone completely.

b) The company has to make labels for the ice cream cones with name of the

company. Find the surface area of the name stickers required. '
22 35 35 B |

2 A small-scaleice cream factory produces cone-shaped ice cream cones. Each cone has \
"

SoLUTION: :a) Volume of thecone——nr h; ——X— T X1 X 12 4 °% - ,' «d
_ re
— ‘ -
Volume of the cone 1540m S lri
b) | =vh? +r2 ;=122 4+ 3-5%; =12.5cm "

CSA of the cone = mrl ; = % X3.5X12.5 : = 137.5cm?

3 Inanewly constructed park which is situated in the heart of a city Hyderbad, an architect has form astructurein
the given shape. The shape has a cuboid, which is standing on the two cylindrical beams. The dimensions of the
cuboid are 1.5 m, 3 m and 0.5 m. The dimensions of the cylinders are of height 2 m and diameter 0.6 m.

(i) Asthe structure is made from the concrete, how much volume of concrete is regired to make the
cuboidal shape?
(i) What isformulafor calculating the lateral surface area of the cylinder?
(iii) What is the volume of two cylinders?
SOLUTION: i) Volume of the cuboid = Ibh
=3X15X05
Volume of the concrete required = 2.25m?
ii) LSA of thecylinderis  =2nr?h

1ii) Volume = 2 X volume of the cylinder

22 3
=2X x—><—><2
7 10 10

=1.131m3

4 Mathematics teacher bring some green colour clay in the classroom to teach the topic menstruation first forms a
cylinder of radius 6 cm and height 8 cm with the clay then he moulds that cylinder into sphere similarly he moulds
sphere into other different shapes. Solution:wer the following questions.

a) What is the volume of the cylindrical shape?

b) What is the volume of sphere?

¢) When clay changes into one shape to another which of the following remains same?
i) volumeii) areaiii)CSA iv) Radius

d) What the radius of the sphere formed?

SOLUTION: &) volume of the cylinder =nr’h
== X6X6X8
Volume of the cylinder = 905.14cm?
b) Volume of the Sphere = Volume of the cylinder 905.14cm3
) (i) Volume
d) = X6x6x8 =2 XZXR
R =6cm
5 Oneday teacher planned to take all the Class X students to the milk factory (Chilling —
plant) and asked the students to observe it carefully. Refer to this plant, its machinery is |
shown below. It is related to some solid shapes, which we study in our curriculum. [:'d_h" s

a) Refer to cylindrical container; calculate the quantity of milk it can store. -
b) What isthe formulafor calculating the total surface area of the cylindrical container |+
i.e., milk container?

¢) If the cube shown in the pictureis of dimension 6 cm each. Find the capacity of this
cubic container. ;
SoLUTION: Volume of the cylinder is =mr?h I.ll;_-’J

= ? X5X5x12
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=0942.85 m*

1m?3 = 1000liters
= 942850liters
The cylindrical container can hold an amount of 942850 liters of milk
b) TSA of the cylinder = 2xr (h-+r)
c) Volume of the cube = a’= 6°= 216m°

= 216 X1000liters
= The capacity of the cubeis 216000 liters

CASE BASED QUESTIONS (4 MARK EACH)

1 A company is designing decorative paper cones to be used as packaging for party hats. - o5
Each cone has aradius of 7 cm and a slant height of 25 cm. The outer surface of each :}
cone will be covered with colourful paper as a packaging designer, you are asked to: -r’ﬁ- : ﬁ ] -#-
Calculate how much colourful paper (in cm?) is needed to cover the curved surface of 'ﬁ
one cone. If the company wants to include a circul ar base at the bottom of the cone, ' Y
how much total surface areawill be covered?
If the company to make 100 such cones, how much paper will be needed in total?

SOLUTION: a) CSA of the cone =nrl = % X7 X 25

Required paper for colour paper

For one cone = 550cm?

b) TSA of the cone =qr (1) ; = ? X7 (25+7); = 32x22; = 704cm>,
¢) Required area = CSA of the cone x 100 ; = 5500cm?

2 A toy manufacturing company is designing rubber balls with adiameter of 14 cm. The entire surface of each ball
isto be painted with a glossy finish. As aquality control supervisor, you are required to:

a) Caculate the surface area of one ball that needs to be painted.

b) If 100 such balls are to be painted, how much total surface areawill be covered?

c) If 1 cm? of paint costs 0.10, calculate the total cost to paint 100 balls.

SOLUTION :
a) TSA of one ball = 4qr?

= 4X % X 7X7

= 616cm?
b) TSA of 100 balls = 100X 616 = 61600cm?
0) lcm? =0.10

61600cm? = 61600 X0.10
Cost =26160

3 A company is producing cylindrical tin Solution: to store food items. Each can has aradius of 7 cm and a height
of 20 cm. The outer surface of the can, including the top and bottom, will be labelled with printed material.

As part of the production team, you are assigned to:

a) Caculate thetotal surface area of one can that needs to be labelled.

b) If the company needs to produce 250 such Solution:, find the total surface areato be covered.

c) If1 cm? of labelling costs %0.05, calculate the total labelling cost for al 250 cans

SOLUTION:

a) TSA of the Solution: = 2nr( h+r)
=2 x% X 7X 27
=44 X 27
=1188cm?

b) TSA of 250 cones =1188 X 250
= 2, 97,0000 cm?

1cm? =0.05
2,97,000cm? = 297000 x0.05
cost =3 14850
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EXERCISE

MULTIPLE CHOICE QUESTIONS

If surface area of a sphere is 676 m cm? find its radius.
(a12cm (b)13cm (c)5cm (d)17cm

Ibinu doesn’t like the colour on the wooden ball he has. So he wants to scratch and remove the colour so that he
can put the new one. How much area he hasto scratch if diameter of ball isr cm.
(a)nr? cm? (b) 2nr?cm?  (c) 4nr’ cm2  (d) 8mr? cm?

3 Anshul has arectangular sheet of dimensions 14cm x 22cm. He wants to make a cylinder in such away that
volume is minimum. Find the height of the cylinder.
(&12cm (b)18cm (©)22cm (d)17cm

4 If theradius of right circular cone is halved and its height is doubled then the volume will be --------
(ahalved (b)doubled (o)trippled (d)unchanged

5 Thelargest sphereis carved out of acube of side 7cm. Find the volume of the sphere.
(8)127.67cm?® (b)133.82cm® (©)179.67cm?® (d)117cm®

ASSERTION - REASON BASED QUESTIONS

Assertion (A): The curved surface area of a right circular cylinder of radius r and height h is 2zrh.
Reason (R): The curved surface area of acylinder is obtained by multiplying the circumference of the base with
the height.

Assertion (A): The lateral surface area of a cone with radius r and slant height I is given by mrl
Reason (R): Thelateral surface of aconeisa sector of acircle whose radiusis equal to the slant height

Assertion (A): The total surface area of a hemisphere of radius r is 3rr?
Reason (R): Thetotal surface area of a hemisphere includes both the curved surface and the circular base.

Assertion (A): The volume of a sphere of radiusr is given by gnrs

Reason (R): The volume of asphere is derived using integral calculus from the formula for the surface area of a
sphere.

Assertion (A): The curved surface area of a hemisphere of radius r is 2nr?
Reason (R): The curved surface area of a hemisphereis half the total surface area of a sphere of the same radius.

VERY SHORT SOLUTION:WERQUESTIONS(2 MARKS)

O wWNBEF

Find the surface area of a sphere with radius 7 cm.

A cylinder has aheight of 10 cm and aradius of 4 cm. Find itstotal surface area.

Find the volume of a cone with radius 5 cm and height 12 cm.

The volume of acylindrical rodeis 628 cm®. If its height is 20cm, find the radius of its cross section

Theradii of two cylinders are in theratio 2:3 and their heights are in the ratio 5:3. Find the ratio of their volumes.

SHORT ANSWER QUESTIONS(3MARKS)

[y

Anandi has a piece of canvas, whose areais 551 m?2.She used to have a conica tent made with a base radius of 7m
Assuming that all the stitching margins and the wastage incurred while cutting amount to 1 sq meter.Find the
dant height of conical tent.

A corn cob shaped somewhat like a cone, has the radius of its broadest end as 2.1cm and the length as 20cm. If
each 1cm2 of the surface of the cob carries an average of four grains, find how many grains you would find on the
entire cob

w

If the total surface area of sphereis 98.56 square centimeter, finds the radius of the sphere

The outer curved surface areas of hemisphere and sphere arein theratio 2:9 find the ratio of their
radii.

Into a conical tent of radius 8.4 m and vertical height 3.5 m how many full bags of wheat can be emptied if space
for wheat in each bag is 1.96 cubic meter.

CASE BASED QUESTIONS (4 MARK EACH)
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At aRamzan Mela, astall keeper in one of the food stalls has alarge cylindrical vessel
of base radius 15 cm filled up with a height of 32cm with orange juice. The juiceis
filled in small cylindrical glasses of radius 3cm up to a height of 8cm, and sold for
Rs.3 each. How much money does the stall keeper receive by selling the juice
completely? A semi-circular sheet of metal of diameter 28cm is bent to form an open
conical cup. Find the capacity of the cup . The volume of two spheres arein the ratio
64:27 Find their radii, if the sum of their radii are 21cm.

LONG ANSWER TYPE QUESTIONS

A tent is of the shape of aright circular cylinder upto a height of 3m and then becomes aright circular cone with
maximum height of 13.5 meters above the ground. Calculate the cost of painting the inner side of the tent at the
rate of Rs.20 per square meter if the radius of the base is 14 meters

A bus stop is barricaded from the remaining part of the road by using 50 hollow cones made of recycled
cardboard. Each cone has a base diameter of 40 cm and height 1m. If the outer side of each of the coneisto be
painted and the cost of painting is Rs.12 per m?, what will be the cost of painting all these cones?

a) A Jocker’s cap is in the form of a right circular cone of base radius 7 cm and height 24cm. Find the area of the
sheet required to make 10 such caps.

A wall 6 mlong 5 m high and 0.5 m thick isto be constructed with blocks, each having length 25cm, breath 12.5
cm and height 7.5 cm. Find the number of bricks required to construct the wall if it is given that cement and sand

mixture occupy % of the volume of the wall.

The barrel of afountain pen cylindrical in shape, is 7cm long and 5mm in diameter . A full barrel of ink in the pen
is used up on writing 330 words on an average. How many words would would use up a bottle of ink containing
1/5 of alitre?

HOTS

A semi circular sheet of metal of diameter 28cm is bent into an open conical cup. Find the depth and capacity of
cup.

The ratio of volumes of two cones are 4 :5 and the ratio of radii of their bases are 2:3. Find the ratio of their
vertical heights.

w

A conical pit of top diameter 3.5 meter is 12 meter deep what is its capacity in Kiloliters?

N

A Sphere, acylinder and a cone are of same radius and same height .Find the ratio of their curved surface aress.

A wooden toy isin the form of a cone surmounted on a hemisphere. The diameter of the base of the coneis 16cm
and its height is 15cm and find the cost of painting the toy at Rs.7 per 100 square centimeter.

SOLUTION OF EXERCISE QUESTIONS

MCQ

Db 2a 3)¢c 4d 5

ASSERTION AND REASONING

DA 2)A 3)A 4B 5HA

VERY SHORT SOLUTION:

11961 =615.44 cm? 2)112 1w =351.68 3)100 n=314cm? 4)V/10 cm

5)20:27
SHORT SOLUTION: (3MARK)
1)25m 2)531 grains 3)2.8cm 4)2:3 5)132

CASE STUDY QUESTIONS
1)Rs.300 2)622.16cm?  3)5495cm?

LONG SOLUTION: QUESTIONS

1)Rs.20680 2)Rs.384.33  3)5500 4)6082 5)48000words
HOTS

1)r =7cm, Depth =12.12cm, Capacity =622.26 cm?®

2)9:5 3)38.5kilo litres 4)4:4:\/5 5)Rs.58
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CHAPTER-12
STATISTICS

MIND MAPPING

GIST/SUMMERY OF THE LESSON

INTRODUCTION TO STATISTICS : A study dealing with the collection, presentation and interpretation and analysis
of datais called statistics.

DATA

» Factg/figures, numerical or otherwise, collected for a definite purpose are called data.

= Datacollected first-hand data:- Primary

= Secondary data: Data collected from a source that already had data stored

FREQUENCY The number of times a particular instance occursis called frequency in statistics.

UNGROUPED DATA Ungrouped datais datain itsoriginal or raw form. The observations are not classified into
groups.

GROUPED DATA In grouped data, observations are organized in groups.

CLASSINTERVAL

» Thesize of the classinto which a particular data is divided.

= Eg. divisions on ahistogram or bar graph.

» Classwidth = upper class limit — lower class limit. It is also called Range or height of the

= class.

REGULAR AND IRREGULAR CLASSINTERVAL

» Regular classinterval: When the class intervals are equal or of the same sizes.

= Eg. 0-10, 10-20, 20-30..... 90-100

= Irregular classinterval: When the classintervals are of varying sizes.

= Eg. 0-35, 35-45, 45-55, 55- 80, 80-90, 90-95, 95-100

FREQUENCY TABLE : A frequency table or distribution shows the occurrence of a particular variable in atabular
form.
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SORTING : Raw data needs to be sorted in order to carry out operations.- Sorting = ascending order or descending
order

UNGROUPED FREQUENCY TABLE : When the frequency of each classinterval is not arranged or organised in any
manner.

GROUPED FREQUENCY TABLE : The frequencies of the corresponding class intervals are organised or arranged in a
particular manner, either ascending or descending.

GRAPHICAL REPRESENTATION OF DATA / BAR GRAPHS: Graphical representation of data using bars of equal
width and equal spacing between them (on one axis). The height of the bar represents the frequency of the data.

Savings (in %) |Number of Employees(Frequency) .‘-"S'LI. t

20 105 200

30 199 Y54

10 29 100

50 73 50 [—‘ r

= . )

TOTAL 400 =t TRk G aE
VARIABLE BEING A NUMBER : A variable can be a number such as ‘no. of students’ or ¥

‘no. of months’. lw
Can be represented by bar graphs or histograms depending on the type of data. Ew

Discrete — bar graphs 3 ©
Continuous — Histograms e

HISTOGRAMS =

Like bar graphs, but for continuous class intervals. . "
Areaof each rectangleis o« Frequency of avariable and the width is equal to the class Bl T m s aa
interval. Fum—
FREQUENCY POLYGON W,

If the midpoints of each rectangle in a histogram are joined by line segments, the figure fo
formed will be afrequency polygon. f ﬁ'*.k
Can be drawn without histogram. Need midpoints of classintervals. I.J_' ' —
Midpoint of classinterval - II." [ N
The midpoint of the classinterval is caled a class mark TR
Class mark = (Upper limit + Lower limit)/2 ;

EQUALITY OF AREAS
The addition of two class intervals with zero frequency preceding the lowest class and /\/
succeeding the highest class intervals equates the area of the frequency polygon to that I I
of the histogram(Using congruent triangles). 1 | | | I I

Measures of Central Tendency
AVERAGE  MEAN OR AVERAGE
The average of anumber of observationsis the sum of the values of al the N
observations divided by the total number of observations. 49,7 =
MEAN ~ mopE
Mean of ungrouped data mean () = sz—}lx‘ - :";?-1.;';.‘“_‘_“'"; e
M ODE | MEDIAN. |
The most frequently occurring observation is called the mode. T b
The class interval with the highest frequency is the modal class g =T 3 15
MEDIAN RANGE
Value of the middlemost observation. QT T ——

If n(number of observations) is odd, Median =[(n+1)/2]th observation. 5 5 5 & 7 7 14
If niseven, the Median is the mean or average of (n/2)th and [(n+1)/2]th observation. H-s=i.

MULTIPLE CHOICE QUESTIONS-STATISTICS (1 MARK)
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1 Classmarkofthelstclassintervalisbandtherearefivecl asses.|fthecl zeislOthenthe last class interval is
(A)20-30 (B) 30-40 (©)40-50 (D)50-60

ANS.C

2 Intheclassinterval s10-20,20-30,the number20isincludedin.
(A)10-20 (B) 20-30 (C)both theintervals (D)none of these intervals

ANS: B

3 InHistogram the classintervals or the groups are taken along
(A) X-Axis(B) Y-Axis (C) X-Axisand Y-Axis (D) In between X and Y — Axis

ANS:A

4 Todraw ahistogram to represent the following frequency distribution, the modified/adjusted

frequency for the class 25-45 is

Class Interval |5-10|10-15

15-25|25-45/45-75

Frequency |6 |12

10

8 15

6 (B)5 (©)2 (D)3
ANS.C

5 Inahistogram, which of the following is proportional to the frequency of the corresponding class?
Width of the rectangle(B) Length of the rectangle
(C)Perimeter of the rectangle (D)Area of the rectangle

ANS.B

6 Themeanof250bservationsi s36.0utoftheseobservati onsifthemenoffirst13observations

is 32 and that ofthe last 13 observationsis 40, the 13th observation is

(@23 (b)36 (c)38 (d)40.
ANS.B

7 If ‘m’be themed point and‘1’the upper-class limit of aclassin acontinuous frequency distribution. Then

lower-class limit of the classis

(A)2m+ (B)2m-  (C)m- (D)m-2l

ANS:B

8 Theclassmarksofafrequencydistributionaregivenasfollows:15,20,25,......

corresponding to the class mark 20 is

(A)12.5- 17.5(B) 17.5-22.5 (C)22.5 - 27.5(D)27.5— 325

ANS:B

9 Fordrawing afrequency polygon of a continuous frequency distribution, we plot the points
whose ordinates are the frequency of the respective classes and abscissa are respectively

(A) Upper limits of the classes
(C)Class marks of the classes
ANsS.C

(B)Lower limits of the classes

Theclass

(D)Upper limits of preceding classes.

10 In afrequency distribution, the class width is 4 and the lower limit of first classis 10. If there are 6
Classes, the upper limit of last classis

22 (B) 26 ()30 (D)34
ANS.D

ASSERTION AND REASONING QUESTIONS

In questions a statement of Assertion(A) is followed by a statement of Reason (R). Choose the correct option.
A). Both Assertion and Reason are correct and Reason is the correct explanation of Assertion.
B). Both Assertion and Reason are correct but Reason is not the correct explanation of Assertion.

C). Assertion is correct but Reason is incorrect.
D). Assertion isincorrect but Reason is correct

1 Assertion(A):If the mean of five observations X, Xx+2, x+4, x+6 and x+8isll, then mean of last ANS.A

three observationsis 13.

Reason( R ): Mean of observations = Sum of all obsevations/Number of observstions

2 Assrtion(A):Therange of first 5 multiplesof 2is6

KVSZIET MYSURU: CLASS-9MATHEMATICS

ANS:D



Reason( R):Range= maximum value - minimum value.

3 Assertion (A):The median of the observations 3, 5, 12,10, 7, 11, 4,1, 3, 8 is6. ANS.B
Reason( R):When the number of observationsis odd, The median is the value of the[n+1 2 ]Jth
observation.

4 Assertion(A):Themodeof 4,6,7,5,9,3,2,7,7,6,5,4,9,74is7. ANS.C
Reason( R ): The mode is that value of the given number of observations which dividesit into
exactly two parts.

5 Asserttion(A): Taly marksfor 5is HH ANS.B
Reason( R): : Tally marksfor 15 is HH HH HH Asl5 = 5+5+5

6 Assertion(A): In bar graph frequency is taken only along y-axis. ANS.C
Reason( R ): In bar graph frequency can be taken only along any axis.

7 Assertion(A):In ahistogram the area of each rectangleis proportional to the class size of ANS:D

corresponding interval.

Reason( R ): To draw the histogram of a continuous frequency distribution with unequal class
interval the frequencies of classes are adjusted by using the formula Adjusted frequency of aclass
(Minimum class size/class size) x frequency of the class

8 Assertion(A): Frequency polygon cannot be drawn for discontinuous data. ANS.D
Reason (R): Frequency polygon can be drawn for discontinuous data also by changing it into
continuous data.

9 Assertion(A): Class mark for 20-30 is 25. ANS.A
Reason( R):Class mark of an interval is given by mean of upper limit and lower limit.

10 Assertion(A): The difference between the maximum and minimum values of avariableiscalled |ANs.C

its range.
Reason( R):: The number of times avariate (observation) occursin agiven datais called range.

VERY SHORT ANSWER TYPE QUESTIONS(2 M ARKS QUESTIONS)

Find the true class limits of the first two classes of the distribution 1-9, 10-19,20-29....
Given Class Intervals|1-9 10-19 |20-29
True class intervals [0.5-95|/9.5-195[19.5-295

ANS:

The following are the marks obtained by 20 studentsin aclass test.

40, 20, 36, 27, 30, 12, 15, 20, 25, 31, 34, 36, 39, 41, 43, 48, 46, 36, 37, 40

Arrange the above datain frequency distribution with equal classes, one of them being 0-10.
Class Intervall 0-10| 10-20|20-30{30-40 |40-50
Frequency [0 2 4 8 6

ANS:

In abar graph, the height of abar is5 cm and it represents 40 units. What is the height of the bar representing 56

units.
ANS: Scale: 1 cm = 8 units, 7 cm=56 Units

A bar graph isdrawn to the scale of 1 cm = k units, if the length of a bar representing a quantity of 702 unitsis 3.6

cm, then find the value of ‘k’.
702

ANs: k= 3.6 =195

Write the class marks of the given following for the following frequency distribution table.
Class Interval 0-20|20-40|40-60(60-80(80-100
Class Interval| 0-20|20-40| 40-60|60-80|80-100 Frequency |10 [15 [20 (17 [12
Frequency |10 |15 (20 |17 |12 ClassMark (10 (30 (50 (70 (90

AnNs:
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6 Write about Histograms-Graphical representation of data.
ANS: Histogram or frequency histogram is program is a graphical representation of a
frequency distribution in the form of rectangles with classintervals as basis and
heights proportional to corresponding frequences such that there is no gap between
any two successive rectangles. What are differences between Bar graph and
Histogram. - o m

7 Define class-marks of afrequency distribution of data.
SoLUTION: The class mark (also called the midpoint) of aclassinterval in afrequency distribution is the average

Cl K= Lower limt + upper limit

of the lower limit and upper limit of that class. 2

8 What isakink? When it isrequired to represent data graphically.
ANs: Kink isabreak on X-Axisor Y-Axis, where the classinterval is not started from 0 in a frequency
distribution.

9 Writeany four real life situations where we use graphical methods to represent data.
SOLUTION: Any related real life situations.

SHORT ANSWER TYPE QUESTIONS(3 MARKS QUESTIONS)

1 Moaodify the given frequency distribution table into continuous class intervals data.
Class Interval 21-30|31-40|41-50|51-60|61-70| 71-80
Frequency |6 9 13 14 8 7
Class Interval 21-30  |31-40 |41-50 |51-60 |61-70 |71-80
Frequency 6 9 13 14 8 7
SOLUTION : Continuous Classintervals|20.5-305(30.5-40.5/40.5-50.5|50.5-605|60.5-705/70.5-805

2 A family with amonthly income of Rs 15,000 had planned the following expenditures per month under various
heads: Draw a bar graph for the data above.

Marks Grocery|Rent| Educ:atmn Entertainment|Medicine|Fuel Misc
! of children

Expenditure in

5 5 el 7
Thousand rupees 2 2 L - 21

SOLUTION: Bar —graph

3 Thefollowing table give the life times of 400 neon lamps. Represent the graph
information with the help of histogram.

Life time in Hours|300-400|400-500|500-600|600-700| 700-800| $00-800{900-1000

No of lamps 14 56 60 86 74 62 48

SOLUTION:

imll
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4 A teacher wanted to analyse the performance of two sections of studentsin a
mathematics test of 100 marks. Find the length of each rectangle of concerned
classinterva if the same data represents in a histogram.

Marks 0-20|20-30|30-40{40-50|50-60|60-70{ 70-100
Frequency| 7/ 10 10 20 20 13 8

Class Interval| Frequency| Width|Length of the rectangle (Height)
0-20 7 20 |7/20=035x10=35
20-30 10 10 |10/10=1.0x10=10
3040 10 10 |10/10=1.0x10=10
40-50 20 10 |20/10=2.0x10=20
50-60 20 10 |20/10=2.0x10=20 -
6070 15 10 15/10=15x10=15
Ans: 70-100 8 30 |8/30=027x10=27

5 Giveany three methods to represent a particular data graphicaly.
SOLUTION: Here are three common methods to represent data graphically:

Bar Graph

Used to compare quantities across different categories.

Each category is represented by a bar, and the length or height of the bar corresponds to the data value.

Pie Chart

Used to show proportions or percentages of awhole.

Thecircleisdivided into sectors, each representing a category's contribution to the total.

Line Graph

Useful for showing trends over time.

Data points are plotted and connected with lines, making it easy to see increases or decreases.
6 The value of @ up to 50 decimal places is given below:

3.14159265358979323846264338327950288419716939937510

(i) Make afrequency distribution of the digits from O to 9 after the decimal point.

(i) What are the most and the |east frequently occurring digits?

Cigit ([0 1)2|3]|4|5|6|7 &8[9
et T T T T T T

i, 2 S5|5({8|4|5)4|4|5|8
timas

ANS:
(i) [Frequency distribution to be created based on the digits.]
(i) Digit 3 and 9 occurred 8 times.
7 Consider the marks (out of 100) obtained by 51 students of aclassin atest,
given in the below table. Draw afrequency polygon corresponding to this
frequency distribution table.
Cost of living index| 140-150| 150-160| 160-170|170-180| 180-190| 190-200| Total :
Number of week |5 10 |20 |9 6 2 52 |

ANS.

8 Inadcity, the weekly observations made in a study on the cost of living index are given below in the following
table: Draw afrequency polygon for the data above (without constructing a histogram).
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Classes |Class Marks| Frequency

140-150|145 5
1530-160|155 10
160-170|165 20
173-180|175 9

180-190(185
ANS 190-200(195

b |

9 Thefollowing observations have been arranged in ascending order as: 29, 32, 48, 50, x, X + 2, 72, 78, 84, 95,
If the median of the datais 63, find the value of x.
SOLUTION: The datais already in ascending order; since the number of termsis 10 (even), the median isthe
average of the 5th and 6th terms. = Median=(x + X+ 2)/2=63=> (2x+2)/[2=63=>Xx+1=63=> x =62

LONG ANSWER TYPE QUESTIONS (5 MARKS QUESTIONS)

1 Draw afrequency polygon for the following distribution.
Mlarks O-10{ 10-200 2030( 30-40040-50) 30-60| 60-70) 70-80
MNo.of Students{ 7 10 6 & 12 |3 2 2

Y

(x.) Y
(5.7) |
(15,10)
(25,6}
(35.8)
2((45.12)
(55.3)
(65.2) P l

pa— -0 9 w X =
(75.2} l T!

Iy | e

[
L)

]

| L

L

[

P | = | bl | = | G | | = | =] | F

-] de
L h | n lh [ lh | W) n

SOLUTION

2 Theruns scored by two teams A and B on thefirst 60 ballsin a cricket match are given below: Represent the data
of both the teams on the same graph by frequency polygons; Solution: Plot the classintervals (like 0-10, 10-20,
etc.) on the x-axis and frequencies for both teams on the y-axis; mark the midpoints of each class and join them
vyith lines for both teams to form two frequency polygons on the same graph.

L"f“h";ﬁfr 0106 | 07-12 | 13-18 | 19-24 | 25-30 | 31-36 | 37-42 | 43-48 | 49-54 | 55-60
Team A 2 1 B g 4 5 6 10 B 2
Team B 5 6 2 10 5 & 3 4 8 10

Mumber of Balls | Class mark | Team A | Team B 1': —

1-6 | 3s 2z g Tamm

7-12 EE 1 6 N

13-18 155 B 2 l

19-24 | 215 9 10 £

25-30 [ 27.5 4 5 -

31-36 | 335 5 6 2

3742 38.5 & 3

43-48 | 455 10 4

4954 | 515 6 8 B

SoLuTIoN: 2580 57.5 2 10 Mg oty ——

3 A random survey of the number of children of various age groups playing in a park was found as follows. Draw a
histogram to represent the data above; Solution: Draw the age groups on the x-axis and number of children on the
y-axis; use continuous bars without gaps for each age group with height proportional to frequency.

Age(in years) 1-2 23 35 5-7 7-10 10-15 15-17

Mumber of children 5 3 [ 12 9 10 4
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SOLUTION:

i F ) . i B T P "]
g | o eI

1 12 13 a4 18 18 17

Age (in Years) Number of Width of the Length of the
children{frequency) class class
1-2 5 1 {5/1)x1=5
2.3 3 1 (2/1)x1=3
3.5 B 2 (6/2)x1=3
5-7 12 2 | {12/2)x1=6
7-10 9 3 {9/3)x1=3
10-15 10 5 [ {10/5}x1=2
15-17 4 2 {4/2)x1=2
¥
-
a
B
o
w9
255
E- T
2 a2
i
£ 5
|:| -~

4 Hundred surnames were randomly picked up from alocal telephone directory and a frequency distribution of
the number of lettersin the English alphabet in the surnames was found as follows.

Mo.of letters| Number of surnames
1-4 6

4-6 30

6-8 44

8-12 16

12-20 4

i)Draw a histogram to depict the given information.
ii)Write the classinterval in which the maximum number of surnameslie.

Mumber of letter Number of surnames | Width of class Length of rectangle
1-4 6 3 (6/3)x2=4
4-6 30 2 (30/2)x2=30
6-8 # 2 (44/2)x2=44
g-12 16 4 (16/4)x2=8
SoLuTioN: (j) 1220 4 § (4/8)x2=1
sot”
|
45 ¢
E % 404
55 as
Eg %
B £ 257
§ ~ 204
£ |
2 mil
st | T P

o

1 2 3 41 5§ 8 7T 8 9 1M01M121314151817 18 198 20
Mumber of letters

(it) Maximum number of surnames liein the classinterva 6-8.

41, 39, 48, 52, 46, 62, 54, 40, 96, 52, 98, 40, 42, 52, 60
Find the mean, median and mode of this data.
SoLUTION: Mean=Average = Sum of all the observations/Total number of observations

In aMathematics test given to 15 students, the following marks (out of 100) are recorded.
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= (41+39+48+52+46+62+54+40+96+52+98+40+42+52+60)/15
=822/15

=548

Median

To find the median, we first arrange the data in ascending order.
39, 40, 40, 41, 42, 46, 48, 52, 52, 52, 54, 60, 62, 96, 98

Here,

Number of observations (n) = 15

Since the number of observationsis odd, the median can be calculated as
Median = [(n+1)/2]th observation

= [(15+1)/2]th observation

= (16/2)th observation

= 8th observation

=52

Mode

To find the mode, we first arrange the data in ascending order.
39, 40, 40, 41, 42, 46, 48, 52, 52, 52, 54, 60, 62, 96, 98

Here,

We find that 52 occurs most frequently (3 times)

~ Mode =52

CASE BASED QUESTIONS

The following table gives the distribution of students in two sections according to the marks obtained by them.
The marks of the students of both sections were represented on the same graph by two frequency polygons.

Observe the two polygons and answer the questions.

(1) For the class mark 25 which section performed well?
(i) For which class marks section B performed better than section A?
(i11) For which class marks section A performed better than section B?

(iv) Which section performed better overall?

SOLUTIONS: i)Section-A

)15

iii)25 iv) Section-A

Section-A Section-B ™ |
Mdarks Frequency harks Frequency f ‘
0-10 3 0-10 5 s "
10-20 0 10-20 10 - |
20-30 17 20-30 15

30-40 12 30-40 10 >
40-50 9 40-50 1

Bhaskar is a Mathematics teacher in Hyderabad. After Periodic test 1, heasks |
students to collect the mathematics marks of al the students of Class IX- A, B

and C. He prepares the frequency distribution table using the collected marks =

and draws Histogram using the table as shown in figure.

i)What is the width of the class?

(iWhat is the total number of studentsin the Histogram?
(ili)How many students scored less than 50% marks?
(iv)What is the range of the collected marks?
SOLUTIONS:)10 ; 11)76 ;111)25; 1v)100
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9 A group of students decided to make a project. They are collecting the heights (in cm) of their 50 girls of Class
IX-A, B and C of their school. After collecting the data, they arranged the data in the following frequency
distribution table form

Height in cm 135-140{140-145 145-150 150-155(155-1601160-165

MNumber of students| 3 6 17 11 7 4

Based on the information, answer the following questions.

(i) Write the lower limit of the class with highest frequency.
(i) How many students of the height 150 cm below are there?
(iif) How many students of the height 145 cm and above?

(iv) Write the class mark of the class with lowest frequency.

SOLUTIONS:)145  11)28 iii)39 iv)162.5

HOTS

1 Ten Observations 6, 14, 15, 17, x+1, 2x-13, 30, 32, 34, 43 are written in ascending order. The median of
the datais 24. Find the value of the x.
SoLUTION: Given, ten observations are written in an ascending order.
The observations are 6, 14, 15, 17, x + 1, 2x - 13, 30, 32, 34, 43
The median of thedatais 24
We haveto find the value of x.
Total number of observations, n = 10
Here, niseven
The formulafor median when niseven is given by
Median = [(n/2)th observation + ((n/2) + 1)th observation] / 2
So, median = [(10/2)th observation + ((10/2) + 1)th observation] / 2
24 = [5th observation + (5 + 1)th observation] / 2
24 = [5th observation + 6th observation] / 2
24=[(x+1) +(2x-13)]/12
48=x+2x+1-13
48=3x-12
3x =48+ 12
3x =60
X =60/3
x=20
Therefore, the value of x is 20.
2 Themean of 13 observationsis 14.1f the mean of thefirst 7 observationsis 12 and that of last 7
Observations is 16 find the 7th observation?
SoLuTION: Total sum of 13 observations =14x13=182
Sum of 14 observation =7x12+7x16=84x112 =196
So, the 7th observation =196—182=14
3 School has two sections the mean mark of one section of size 40 is 60 and mean mark of other section of
size 60 is 80. Find the combined mean of al the students of the school.
(40X 60) +(60X80) 7200

SoL UTION: Combined Mean= 40+ 60 = 100 =72

4 The mean weight of 180 studentsin a school is 50 kg the mean weight of boysis 60 kg while that of the girlsis 45
kg. Find the number of the boys and girls in the school.
SOLUTION: We are given:
Total number of students = 180
Mean weight of all students =50 kg
Mean weight of boys = 60 kg
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Mean weight of girls =45 kg
Let:
Number of boys = x
Number of girls = 180—x
We’ll use the formula for the combined mean:
Combined Mean
Substitute the given combined mean (50 kg):50
=> 50= 180X 50 = 15x+8100 =>900=15x => x=60

No. of boysare 60 and girlsare 120

EXERCISE

MULTIPLE CHOICE QUESTIONS

1 A grouped frequency distribution table with class intervals of equal sizes using 250-270 as one of the class
intervalsis constructed for the following data: 268, 220, 368, 258, 242, 310, 272, 342, 310, 290, 300, 320, 319,
304, 402, 318, 406, 292, 354, 278, 210, 240, 330, 316, 406, 215, 258, 236; The frequency of the class 310-330 is:

@4(0)5(c)6(d)7

2 If each observation of the dataisincreased by 5 then their mean:
(a) remains the same (b) becomes 5 times the original mean (c) is decreased by 5 (d) isincreased by 5

3 Themedian of the data 78, 56, 22, 34, 45, 54, 39, 68, 54, 84 is;
(a) 45 (b) 49.5 (c) 54 (d) 56

4 What isthe class mark of the class interval 90-1207?
(A) 90 (B) 105 (C) 115 (D) 120

5 InaHistogram, if thefirst-classinterval is not starting from zero, we show it on the graph by
(A) marking akink or break on the axis (B) drawing from Zero on the axis
(C) neglecting from zero to starting value (D) considering frequency as zero till starting value

ASSERTION AND REASONING QUESTIONS

1 Assertion(A): According to statistics more female children are born each year than male children in India
Reason( R):1n Indiathe death rate of male child is higher than female child.

2 Assertion(A): Range = Maximum value — Minimum vaue
Reason( R):: The range of the first 6 multiples of 6is9.

3 Assertion(A): The classintervals 10-20, 20-30, 20 isincluded in interval 20-30
Reason( R ): The lower limit of the classinterval isincluded in the interval.

4 Assertion(A): The class size for the grouped frequency distribution of the classintervals 0-20 is 20
Reason( R ): Class sizeis given by mean of upper limit and lower limit.

5 Assertion(A): Inabar graph, the height of the bar is proportionate to the value of the component.
Reason( R): The class mark of 20-30is 25.

VERY SHORT ANSWER TYPE QUESTIONS

1 Thefollowing number of goalswere scored by ateam in a series of 10 matches:
2,3,4,5,0,1, 3, 3, 4, 3. Find the mean, median and mode of these scores.

2 Inabar graph, the height of abar is5 cm and it represents 40 units. What is the height of the bar
representing 56 units.

3 Findthe mode of 14, 25, 14, 28, 18, 17, 18, 14, 23, 22, 14, 18. A grouped frequency distribution table with class
intervals of equal sizes using 250-270 as one of the classintervalsis constructed for the following data: 268, 220,
368, 258, 242, 310, 272, 342, 310, 290, 300, 320, 319, 304, 402, 318, 406, 292, 354, 278, 210, 240, 330, 316, 406,
215, 258, 236; Find the frequency of the class 310-330.

4 Themedian of 12, 13, 16, x+2, x+4, 28, 30, 32 is 23. When x+2 and x+4 lie between 16 and 30,
find the value of x

SHORT ANSWER TYPE QUESTIONS
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1 1.Givefive examples of datathat you can collect from your day-to-day life.

2 A random survey of the number of children of various age groups playing in a park was found as follows: Draw a
histogram to represent the data above.

Age(invears) |MNumberofchildren
1-2 3

23 3

-5 &

57 12

7-10 g

10-13 10

-17 4

3 Inamathematics test given to 15 students, the following marks (out of 100) are recorded: 41, 39, 48, 52, 46, 62,
54, 40, 96, 52, 98, 40, 42, 52, 60; Find the mean, median and mode of this data.

4 Three coins were tossed 30 times simultaneously. Each time the number of heads occurring was noted down as
follows:. 0,1,2,2,1,2,3,1,3,0,1,3,1,1,220,1,2,1,3,0,0, 1, 1, 2,3, 2, 2, 0; Prepare afrequency
distribution table for the data given above.

5 Given below are the seats won by different political parties in the polling outcome of a state assembly election:

Political PartyA |B (C D |E

Seats Won 75| 35(37|29|37

(i)" Draw abar graph to represent the polling results.

(if) Which political party won the maximum number of seats?

LONG ANSWER TYPE QUESTIONS
1 For thefollowing data, draw a histogram and a frequency polygon.
X0-10{10-20{20-30{30-50{30 - 60{ 60 — 80|80 —90] 90-100
F|5 12 15 20 18 10 6 4
2 Following are the marks of agroup of studentsin atest of reading ability test:
Construct a histogram and frequency polygon for the above data.
Marls: S0—32(47 —49(44 — 4641 —43(38 - 40/ 35 -37(32 - 34|Total
Mo. ofstudents 4 10 13 18 20 12 13 oz
3 Therunsscored by two teams A and B on the first 60 ballsin a cricket match are given below:
Represent the data of both the teams on the same graph by frequency polygons.

Number of ballg 01-06{07-12{13-18 19-2425-30|31-36)37-42) 43-4840-54 55-60
Team-A 2 | g g 5 & 10 |6 2

Team-B 5 i 2 10 & 3 4 8 10

4 Inacity, the weekly observations made in a study on the cost-of-living index are given below in the following
table: Draw a frequency polygon for the data above (without constructing a histogram).

LN Y

Cost of living index|Number of weeks
140-150 5
150-160 10
160-170 20
170-180 0
180-190 G
190-200 2
Total 52
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5 100 surnames were randomly picked up from alocal telephone directory and frequency distributions of the
number of lettersin the English alphabet in the surnames was found as follows: Draw a histogram to depict the
given information. Write the class interval in which the maximum number of surnameslie.

Mumberofletters  |Numberofsurnames
14 6

4 -6 30

6-8 44

8-12 16

12-20 4

CASE BASED QUESTIONS
1 State government is planning to improve the facilities in government- 20

maintained parks. A random survey is done on the number of children
belonging to different age groups who play in government parks and the |
information is given in the form of a histogram given below.

i)How many children of age group 9-11 are playing in the government parks?
i)Which age group has the least frequency?

(iif) Which age group children has highest frequency?

(iv)How many children of age less than 4 years go to government parks? o

2 TheClassteacher of Class X preparing result analysis of a student. She
compares the marks of a student 1
obtained (out of 100) in Class IX (2018-19) and Class X (2019-20) using the "
double bar graph as shown below;

Read the above graph and answer the questions.

(i)In which subject was the performance at par?

(i)What was the difference of marks in Maths Subject?

iii)In which subject the performance of 2018-19 was better than that of 2019 -
20?

(iv)In which subject has the performance deteriorated? Wb fees G Gghh el

whn -

-[ gHEn EHRs

Srimries s imani by = -

¥ W e

3 Population censusin Indiais conducted every 10 years the first complete
census was taken in 1881 and the 15th decennial census was taken in 2011 the
16th Disney Lenses was to be conducted in 2021 but due to Covid it will be
taken in 2022 the data obtained from the census of a town.

i)What is the total number of persons living in the town in the age groups 10 to
15 and 60 to 65?

ii)How many persons are more in the age group 10 to 15 than in the age group
30to 35. T e
ii)What is the total population of the town?

iv)What is the number of personsin the age group 60 to 65?

HOTS

1 Inaschool 90 boysand 30 girls appeared in a public examination The mean marks of boys was found to be 45%
where as the main marks of girls was 70% determine the average marks percentage of the school.

2 Themedian of the following observations arranged in ascending order 8, 9, 12, 18, x + 2,x + 4, 30 31, 34, 39is
24.Find x.

3 Themean of 25 observationsis 36.1f the mean of the first 13 observations is 32 and that of the last 13 observations
is 39, find the 13th observation.

Find the median of the data, 33, 31, 48, 45, 41, 92, 78, 51 and 61, if 92 isreplaced by 29. What will be the new
median?

4 The mean of 8 numbersis 15 if each number is multiplied by 2 what will be the new mean?
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ANSWERS

MULTIPLE CHOICE QUESTIONS

1C 2D 3C 4B 5.A
ASSERTION AND REASONING QUESTIONS
1C 2C 3A 4C 5.B

VERY SHORT ANSWERQUESTIONS
1.Mean=2.8 Median =3 and Mode=3

2.7 cm=56 Units

3.14

4.6

5.x=20

SHORT ANSWER QUESTIONS

1. Five examples from day-to-day life:

Number of studentsin our class.

Number of fansin our school.

Electricity bills of our house for last two years.
Election results obtained from television or newspapers.
Literacy rate figures obtained from Educational Surv
2.Draw Histogram

3.Mean=15,Median=52, Mode=52

4.Draw frequency distribution table

5.i)Draw Bar graph ii)Party-A

LONG ANSWER QUESTIONS

1.Draw Histogram and Frequency polygon
2.Draw Histogram and Frequency polygon
3.Draw Frequency polygon

4.Draw Frequency polygon

5.i) Draw Histogram ii) Classinterval 6-8
CASE BASED QUESTIONS

1)i) 12i) 11-15 iii)4-7 iv)18

2)i) Hindi ii) 30 iii)English  iv)English
3)i) 2200 ii) 300 iii)6700 iv)800

HOTS
1.51.25%
2.24

3.23

4.45

5.30
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FORMATIVE ASSESMENT MATERIAL

USEFUL LINKS

1 | CBSE CURRICULUM
https://cbseacademic.nic.in/curriculum 2025.html

2 | NCERT TEXT BOOKS
https://ncert.nic.in/textbook.php

3 | NCERT YOUTUBE LESSIONS
https://www.youtube.com/ @NCERTOFFICIAL/search?query=CL A SS%209%20MATHEMATICS

4 | MATHEMTICIANS
https://www.youtube.com/ @NCERTOFFICIAL/search?query=MATHEMATICS%20SCIENCTISTS

GEOGEBRA LESSIONS
https://www.youtube.com/ @NCERTOFFICIAL/search?query=GEOGEBRA %20L ESSIONS
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