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PREFACE

I am delightful to present this Chapter-wise Collection of Class XII CBSE
Previous Year Questions of year 2025. This document covers all the 19 sets
of question papers of the year 2025. This document represents the fruits of a
collaborative labor of love between myself and my students, as we worked
together to compile a comprehensive collection of previous year's questions.

[ am convinced that this resource will be a game-changer for CBSE Class XII
Mathematics students, offering them a unique window into the exam pattern,
question types, and key concepts that are tested in the CBSE board exams.
By delving into these questions, students will gain a richer understanding of
the subject and develop the skills and confidence needed to excel in their
exams.

I hope that this document will be a valuable companion for students,
teachers, and educators, and that it will contribute to their academic success.
[ wish all the students the very best as they embark on their academic
journeys, and I have no doubt that they will achieve great things.

JITENDER PRASAD
PGT MATHEMATICS
KENDRIYA VIDYALAYA SANGATHAN
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CHAPTER -1 RELATION AND FUNCTION
Q. Code
and
Marks

1 _ _ _ 65/1/1

Assertion (A) : Let Z be the set of integers, A function f : £ — Z defined
as flx) = 3x -5, ¥x ¢ £ 18 a byective. 65/1/2
Reason (R) : A function 18 a bijective if it iz both surjective and 65/1/3
iniective,
1lmark
{A) DBoth Assertion (A} and Reason (R) are true and the Reason (R) is the
correct explanation of the Assertion (A).
{B) Both Assertion (A) and Reason (B) are true, but Reason (R) 15 not the
correct explanation of the Assertion (A).
(C)  Assertion (A) 15 true, but Reason (R) 15 falze,
(D) Assertion (A) is false, but Reason (R) is true.

2 A class-room teacher is keen to assess the learning of her students the | 65/1/1
concept of “relations” taught to them. She writes the fellowing five | 65/1/9
relations each defined on the set A = {1, 2, 3} :

65/1/3
R, =12, 3), (3, 2}
4mark
R, =1{(1, 2), (1, 3), (3, 2}
R, ={(1, 2}, (2, 1}, (1, 1)}
R, =11, 1), (1, 2}, (3, 3), (2, 2}
Ry =11, 1), (1, 2), (3, 3}, (2, 2), (2, 1), (2, 3), (3, 2)}
The students are asked to answer the following gquestions about the above
relations :
{1} Identifyv the relation which is reflexive, transitive but not symmetric.
(1) Identify the relation which is reflexive and symmetric but not
transitive.
fi11} {a) ldentify the relations which are symmetric but neither reflexive
nor transitive,
OR
(i1} (b} What pairs should be added to the relation R, to make 1t an
equivalence relation ?

3 Let R be a relation defined over N, where N is set of natural numbers, | 6°/2/1
defined as "mRn if and only if m is a multiple of n, m, n € N." Find | 3pnark
whether R is reflexive, symmetric and transitive or not.
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A school 1s organizing a debate competition with participants as speakers

65/2/1

S = {8,. S, S, S,} and these are judged by judges J = §J,, J,, Jo}. Each | 65/2/2
A . . . ' 65/2/3
speaker can be assigned one judge. Let R be a relation from set S to J 12/
4 e 3 . 4 k
defined as R = {(x., v) : speaker x is judged by judge v, x € S, v € J}. mar
Based on the above, answer the following :
(1) How many relations can be there from StoJ ? 1
(1) A student identifies a function from S to J as f = {(S;, J,), (8., J;).
(84, dy) (8. I4)) Cheek if it is bijective. 1
(111) (a) How many one-one functions can be there from set S to set J ? 2
OR
(in) (h) Another student considers a relation R, = {(5,, Sg). 25.;,. S,)) in
set S. Write minimum ordered pairs to be included in R, so that
R, is reflexive but not symmetric. 2
Prove that f : N —» N defined a= f{x) = ax + b (a, b € N) is one-one but not | 65/2/2
3mark
onto,
Let R be g relation on set of real numbers R defined as [(x. y) : x — v + J3 25/2{{3
is an irrational number, x, vye R} Verify R for reflexivity, symmetry and mar
transitivity
For real <, let ix)=%3 4+ 5% + 1. Then - 65/4/1
LN | fim ono—one but not onto o I3 65/4/2
(B) fis onto on R but not one-one 65/4/3
(2D fis one-one and onto on R
{(I¥) fis neither one-one nor onto on I 1 mark
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8 la} If f:R* — R isdefined as fx)=log, xla>0anda # 1), prove that { 65/4/1
is a bijection. 65/4/2
iR* 18 a set of all positive real numbers.) 65/4/3
OR 3mark
(hy  LetA=(1,2 3} and B = {4, 5, 6}. A relation R from A to B is defined as
R=1{x,vl:x+yv=6x=A veB]l
(i} Write all elements of R.
(i) Iz R a function ? Justifv,
(iii) Determine domain and range of R.
9 If f: N —+W is defined as 65/4/2
n . , 65/4/3
—, ifnis even
fin)= ¢ 2 i 1 mark
| 0, ifnis odd
then fis :
{A)  injective only iB) surjective only
{020 a bijection ()] meither surjective nor injective
10 , i 65/5/1
Assertion(A): Let A={xe R: =1 <x<1).Iff: A — A be defined as
fix) = x2, then f'is not an onto function. 65/5/2
65/5/3
Reason (R): Ify=-1z A thenx=z ,/-1 g A,
1 mark
11 Let A be the =et of 30 students of ¢lass XIT in a school. Let f: A —» N, Niaa 65/5/1
set of natural numbers such that function fix) = Roll Number of student x. 65/5/2
On the basis of the given information, answer the following :
65/5/3
() I= T a bijective function 7
4 mark
(i) Give reasons to support your answer to (i)

(iii) (a) Let R be a relation defined by the teacher to plan the seating
arrangement of students in pairs, where

R = {(x, y) : x, y are Roll Numbers of students such that y = 3x).

List the elements of R. Is the relation R reflexive, symmetric
and transitive ? Justify your answer.

OR

(iii) (b) Let R be a relation defined by
R = {(x, y) : x, y are Roll Numbers of students such that y = x3|.

List the elements of R. Is R a function ? Justify your answer.
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family. There he saw a huge swing and found that it traced the
path of a parabola y = x2. The following questions came to his
mind. Answer the questions :

(1) Let f: R — R be a function defined as f(x) = x2. Find whether

f 1s one-one function.

12 . 65/6/1
20. Assertion (A): Let flx) = e* and g(x) = log x. Then (f + g) x = e* + log x 65/6/2
where domain of (f + g) is R.
1 mark
Reason (R): Dom(f + g) = Dom(f) N Dom(g).
13 65/6/1
28. (a) A student wants to pair up natural numbers in such a way that
they satisfy the equation 2x + y = 41, x, y € N, Find the domain 65/6/2
and range of the relation. Check if the relation thus formed is 65/6/3
reflexive, symmetric and transitive. Hence, state whether it is an
equivalence relation or not. 3 mark
OR
(b) Show that the function f: N - N, where N is a set of natural
numbers, given by fin) = =l .'f B _ls even isa bijection.
n+1, if nisodd
. . :
' | Letf: A »Bbe defined by fix)= =, where A= R— (3] and B= R — (11| 2/7/
x—d 65/7/3
Discuss the bijectivity of the function.
2mark
15 {a)  Show that the function f: K — K defined by fix) =4x* -5, v x ¢ Ris ggﬂﬁ
one-one and onto. 65/7/3
OR 3mark
(bl Let B be a relation defined on a sel K of natural numbers such that
It = ((x, ¥ : xy 15 a square of a natural number, x, ¥ £ N}, Determine
if the relation B is an equivalence relation.
16 . . . 65/7/2
If R be a relation defined as aRb iff [a—b| >0a,be R then Ris:
lmark
(A)  reflexive (B)  symmetric
()  transitive (1)} symmetric and transitive
17 | Which of the following functions from Z to Z is both one-one and 65(B)
9
onto : ‘ 1 mark
(A) fx)=2x-1 (B) fix)=3x*+5
(C) flx)=x+5 (D) f(x)=5x°
18 . " wa N . : 65(B)
Rajesh, a student of Class-XII, visited an exhibition with his
4mark
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(i1) Let f: R — R be defined as f(x) = x2. Find whether f is an
onto function.
(i11) (a) Let f: N — N be defined as f(x) = x2. Find whether f is
one-one function. Also, find if it 18 an onto function.
OR
(1) (b) Let f: N — {1, 4, 9, 16, ...... ! defined as f(x) = x4, find

where f 18 one-one function. Also, find if it 18 an onto

function.

ANSWERS

(D) Assertion (A) 1s false, but Reason (R) 1s true.

(/) K,

(#) K,

(#f){a) R, and R,
OR

{717} ( &) Required pairs to be added tomake the relation K, nsanequivalence relation ave:

(1.1).(2,2).(3.2).(2.1).(3.1)and(2.3)

Let xeN. Then we know that x is a multiple of itself. =xRx
Hence, R is reflexive.

We have 2,8€N such that 8 is a multiple of 2 =8R2
But, 2 is not a multiple of 8. Hence, 2 is not R-related to 8.
Therefore, R is not symmetric.

Let x, y, zEN such that xRy, yRz

Then x=my, y=nz for some m, neN
=x=mnz=x=pz, where p=mneN. Hence, xRz
Therefore, R is transitive.

(i) The number of relations = 24x3=212

(ii) Since, S2 and S3 have been assigned the same judge /2, the function is not one-one.
Hence, it is not bijective.

(iii)(a) There cannot exist any one-one function from S to J as n(S) > n(J). Hence, the number
of one-one functions from S to J is 0.

OR

(b) To make R1 reflexive and not symmetric we need to add the following ordered pairs: (S1,

S1), (52, 52), (53, $3), (54, 54)

Let x1, x2eN (Domain) such that f(x1) =f(x2)
=axl+b=ax2+b=>x1=x2

Therefore, f is one-one.

Let y € N (codomain). Then f(x)=y

if, ax + b=y

i.e., if, x = y—ba, which may not belong to N (domain)
Therefore, f is not onto

Let x € R. Then we know that x-x+Y3=V3, which is an irrational number. = (x, x €ER
Hence, R is reflexive.
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We have V3,2€R such that V3-2+V3=2(V3-1), which is an irrational number = (V3,2) € R.
But, 2-V3+V3=2, which is a rational number.
Hence, = (2, V3) € R.

Therefore, R is not symmetric.

Let —\3, V3, 2 € R such that (-V3, V3), (V3,2) €R.
But, (-V3,2) ¢R

Therefore, R is not transitive

(C) {18 one-one and onto on R

f(x)=log,x (a=0.a=1)

Letx;.x, R suchthat f(x )= f(x,)
— log,_ x; =log, x,

=X, =X, = f 1S0ne-0ne.

Let f(x)=y=log, x=y=a’ =x

. forevery yeR.thereexistsxe R~

. fisonto.

f1isabijection.
OR
()R={(L5).(2.4)}

(77 ) Risnota function as 3 € 4 donot have animagein co-domain.

(7ii )Domainof R :{1. 2} .Rangeof R:-{4. 5}

(B) surjective only

10

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

11

(i) MNo, fis not bijective function
(ii) Range = {1,2,3,4,................ ,30} and codomain= N
Since, Range # codomain = fis not onto and hence f is not bijective.
i)  (a)
R=1{(1,3),(2,6),(3,9),(4,12),(5,15),(6,18),(7,21),(8,24),(9,27),(10,30)}
Since (1,1) € R = R is not reflexive.
(1,3) e Rbut (3,1) € R = R is not symmetric
(1,3) € R,(3,9) € Rbut (1,9) € R = R is not transitive.
OR
(iii) (MYR= {(1,1),(2,8),(3,27)}
~ elements 4,5, 6 ... 30 do not have an image. Hence the above relation

is not a function.
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13

(a) R={(1.39). (2.37)._ __.(20.1)}
Domain = {1.2.3.4.5.6.7.8.9.10. 11. 12, 13. 14. 15. 16. 17. 18, 19, 20}

Range ={1,3.5.7,9.11. 13, 15, 17. 19, 21, 23, 25. 27, 29, 31, 33. 35, 37. 39}
(1. 1) does not belong to R hence not reflexive

(1. 39) belongs to R but (39. 1) does not belong to R hence not symmetric

(11.19) and (19. 3) belong to R but (11, 3) does not belong to R hence not transitive.
Hence R 1s not an equivalence relation.
OR
(a) Let f(x) = f(y)
Let x and y are both odd or both even
Then either x+1 =y + 1 or x-1 =y-1 gives
X=y
x odd and y even 1s rejected as
x+ 1=y -1 gives x — y = -2 not possible as odd number and even number cannot
differ by 2

Hence f 1s one-one

For onto: Let f(x) =y givesx=y+lorx=y-1
If y is odd. x is even and if y is even. x 15 odd.
Range = N = co-domain. hence onto
As f1s both one-one and onto hence bijective

14 - Z x,~2 o

Let x,,X, € A such that f(xt)=f(x.)=> =———=3 X, =X,, .. ‘{is one-one.

. ox=3 x,-3 :
: Iy-2 =
For each y€B, there exists x=— : € R-{.‘}. such that f(.\)=} o Misonto
£\ -
= *I"is one-one & onto, or *f* is a bijective function,

15

(a) One-Ome: Let X, %, € R such that
f[:].]]-f[].:}:'qllla _5-41:3 . .!'.I_a 'I:'!::l' X =X, ' iz ome-one
Onto: XER (D)= !'TjE'R:}-'IT'l-FER:}f{I}ER4 Rttﬂ:r-rlnmaln(f]

s ' is an onto function
= ‘" is one-one & onto both
OR

(b) Reflexive: Forany xe N, x-x= x*, which Is square of the natural number 'x".
= (x.x)eR
< 'R’ is a Reflexive relation,

Page- [10] Copyright-©/2025/Jitu Sharma




Symmetric: Let (.\._\ ) € R = xy is a square of a natural number
= yx Is a square of a natural number, ** xy=yx.
=(v,x)eR
S 'R’ is a Symmetric relation.
Transitive: Let (x.y).(y.z) ERDy= a’._\'z =D’ for some a.beN.

a b° .
S,—=myx —=geN

y y
a b [al))' -
D>n=s—-—=| —| ,—eN
¥ Y y Al
=(x.z)eR

S ‘R is a Transitive relation.
Hence, R is an Equivalence relation

16 | (B) symmetric

17 | (C) f(x)=x+5

Bl {@f-R—>R

flx) = x*

For x; = —1and x, = 1we have f(x;) = f(x;) =1
Hence f is not a one -one function

(i) f:R — R
flx) = x*

for,y = —4 € R(Codomain) there does not exist any x € R such that f(x) = -4
So fis not onto

(i@ f:N—>N
) =x*
Let,f(x1) = f(x2) for some x,x; EN
= x,% = x5°
= X1 = X3
Hence, fis one- one
For, y =5 € N (codomain)
there does not exist any x(domain) such that f(x)=5
So fis not onto
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OR

(iii)(b) f:N — {1,4,9,16...}

fix) =7

Let f(x1) = f(x2)

= X117 = X2°

= X1 = X2

Hence fis one- one

vy € {1,4,9,16,...} there exist x € N such that f(x)=y
~ fis onto
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CHAPTER 2 INVERSE TRIGONOMETRIC FUNCTION

Q. Code
and
Marks
1 The graph of a trigonometric function is us shown. Which of the following
will reprosent graph of its inverse 7
v
_AE L I
u
: 65/1/1
(A) (B) / 65/1/2
2 -2 [ 2/2 65/1/3
(1m)
!
"o
() ™ \
10
Ly 0 i
2 / 65/1/1
i [0 —143 (2m)
Evaluate : tan™! | 2sin LZ Cos o
3 . . 3m 65/1/2
Evaluate : sin! {sm ?'] (2m)
4 | Solve for x, 65/1/3
(2m)
. 2x
2 tan~! x + sin™! { 5| = 43
l+x
5 65/2/1
. . (1m)
If y=sin"'x, -1 <x <0, then the range of y is
-7 - ]
() —,.o] ®) [=Z.0
2 2
o g
& 2
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° The principal value of sin™! L(:os%t—)is (61541)2/2
-Tn -7
A B —
(A) = (B) T
37
) [ ) s
©) 10 @) 5]
7 65/2/3
The value of cos (%+(30t—](—\/§3} is (1m)
(A) 1 (B) "F
(C) 0 (D) 1
8 65/4/1
The principal value of sin_l[sin [— %n 1S : o
2m T
(A —— (B) ——
3 3
T 27
C — D) —
(C) 5 (D) 3
9 65/4/1
65/4/2
(a)  Simplify sin! | ——_ | A
«\/1 + x2 | 2m)
OR
(b)  Find domain of sin~l.x—1.
% | The principal branch of cos™x is: (61%?/2
‘'t 3n
(A) —, — (B) |=, 2n
= [ 21]
© [0, 7] D) [2n, 3n]
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11 . g, . 65/4/3
Domain of sin! (2x2-3) is: ooy
(A)  (=1,0) U(1, ¥2) B) (—N2,-1D U0, 1
€ |42,-1 Ull, V2] D) (—+2,-1) UL, 2)
12 1 65/5/1
The principal value of cot‘l(— —] is 65/5/2
Jg 65/5/3
(1m)
Tt 2n
(A) ——= (B): ==
3 3
© = D) 2¢
3 3
o Find the domain of the function f(x) = cos™! (x2 — 4). ;5254)5 /1
14 ' 3 65/5/2
Find the domain of sec™! (2x + 1). (er/l) /
15 ‘ ) R _ 65/5/3
Find the domain of sin™ (x= — 3). (2m)
16 The following graph is n combination of : 65/6/1
¥ (1m)
By,
2
_bn 231
x-: 2 m 2 i T /-r\ =x
1= 0O\
N
2
fls
2
(A) y=sin!xandy=cos!x
(B) y=cos!xandy=cosx
(C) y=sin"!xandy=sinx
(D) y=cos!xandy=sinx
17 65/6/1
[gec" (-J2)~tan™ (L)J is equal to: 65/6/2
V3 65/6/3
11x 5n (1m)
bn =
c) - 1 (D) 2
18 ) ) 65/6/1
, : = ain=1 (- x3). 65/6/2
Find the domain of f{x) = sin™* (- x%) 62/6/3
(2m)
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19 The graph shown below depicts : 65/6/2
(1m)
3 > X
2
(A) y=cotx (B) y=cotlx
(C) y=tanx (D) y=tan!x
20 65/6/3
2n (1m)
I
________________
N
w2
———————— e — — —— — — —
X' — —t /’__: X
2 -1 9 N2
_______ D SR iR~ S
-2
-n
v Y'
(A) y=seclx (B) y=secx
(C) y=cosec!x (D) y=cosecx
21 The given graph illustrates : 65/7/1
2 Y (1m)
____________ L R
X'e > X
(8]
""""" R RS S
vY'
(A) y= tan—! x (B) y= cosec™! x
(C) y=cotlx (D) y=sec!x
22 : 1 . : 65/7/1
Domain of f(x) = cos™ x + sin x is : 65/7/2
65/7/3
(A) R (B) (-1,1) (1m)
23 \ 65/7/1
: : 1| N3 . 65/7/2
Assertion (A) : Set of values of sec —J is a null set. 65/7/3
(1m)

Reason (R): sec! xis defined for x € R — (-1, 1).
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24 | Study the given graph. It illustrates :
AY

47
Xt ey X
1-1,4/)3/0 (1,0

- - .4)—;;.

(& =

65/7/2
(1m)

2
v Y f
(A) y=tanlx (B) y=cos!lx
(C) y=seclx (D) y=sinlx
25 The given graph illustrates : (61541)7/3
AY
(=1, m)
""""fojr?/:i)“"?;:’
Bt (1,00 O] (L0 e
wY'
(A) y=seclx (B) y=cotlx
(C) y=tan"1x (D) y=cosec!x
26 1 (1] 65(B)
Value of 4 cos 't‘) COs~ f - )| 1S
~ \9Q) J
(A) 3 (B) -3
(C) 1 D) -1
27 65(B)

Evaluate : tan™! (\/g) —sec™! (=2)
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© ANSWERS

©)

l_1 0

1
3
2

-1 . -1
tan | 2 sm(z cos

—

=tan| 2sinl 2% % | |l=tan] 25~
i 6 3

—

=tan™'| 2 x £ =tan " ﬁ:%

—

3 . _1(. 37z) . _IL, ( zﬂn
sin sin = Sin sin| T ——
5 5

2 4 X 2 =
2tan1x+sinl( ,)=4«/§:>2tanlx+2tanlx=4\/§

1+Xx°

T T
Stan x= \/ge(—— —)

323

i =tan(\/§) which has no solution.

> | B)[-3.0]

o | B -1
7 | (A) -1
8

© 3
9

Putx=tan—@=tan" x
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/ Yy

Nowsiu'l‘ - ‘
| ]—,T_ J
. 4 tan@ )\ . ., .
=sin 1[— |=sin” (sin o)
. secéd )
=@=tan"' x

Here—1<+/x—1<1
=0<x-1<]l=1<x<2

Hence.domainis .TE[] i 2]

10
(C) [O, n]
11 v
Z
EEOOES
13 _
Domain of cos 'x is [—1, 1]
= —1=x*-4=1= 3 =x*=5
= x € [-V5,—V3] U [V3, V5]
14
Domain of sec! xis (—=,— 1] U [1, %)
=22x+1 =—1or2x+1=1=x = —1orx =0
= Domain = (—=,— 1] U [0, =)
15 | Domain of sin” xis [—1,1]
—1=x*-3 =1 =2 =x*= 4
= Domain = [-2,—V2] v [V2,2]
16
(C) y=sin"x and y = sinx
17 7
(D) —
12
Bl @ -1=s-x<s1=-1< -x2 <0
=20=x*=1= —-1=x=1
19
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20
(A) y=seclx
21
(A) ) =tan™ X
22
©) [-1.1]
23
{A) Both Asseriion (A) and Reason (E) ave true. and Reason (R} is the correci
explanation of fhe Assertion (A,
24
i T
(D) y=sIn X
25
(A) sec” x
26
(A)3
27
tan W3 — sec 1(-2)
_T_ [ﬂ _r
3 3
—
B
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CHAPTER 03-MATRICES

Q. Code
and
Marks
1 1 =2 =1] -2 65/1/1
letA=| 0 4 1 ! B=|-5|, C=1[9 8 7], which of the following is 1M
~§ & 1| |=7
defined ?
(A) Only AB (B) Only AC
(C) Only BA (D) All AB, AC and BA
2 7 0 x| 65/1/1
IfA=|0 7 0] isa scalar matrix, then y* is equal to M
0 0 yJ
A 0 (B) 1
(C) 7 D)y =7
3 : ¥ T T T 65/1/2
Let A be a matrix of order m x n and B 1s a matrix such that A*B and BA
are defined. Then, the order of Bis : M
(A) mxm (B) nxn
(C) mxn (D) nxm
4 ] 65/1/3
X+y 3y 9 4x +y 2
If _|= , then (x—y) =" M
3x x+3 x+6 y
(A) -7 (B) -3
(C) 3 (D) 7
5 65/2/1
1 12 4y 12/
[fA=|6x 5 2x|isasymmetric matrix, then (2x+y)is M
S8 4 6
(A) =8 (B) 0
(C) 6 (D) 8
6 Four friends Abhay, Bina, Chhaya and Devesh were asked to simplify 65/2/1
4 AB + 3(AB + BA) = 4 BA, where A and B are both matrices of order 2 x 2, 22;3;2
It is known that A# B= [ and A~! # B,
P . 1M
T'heir answers are given as :
Abhay :6AB
Bina : 7AB-BA
Chhaya: 8 AB
Devesh : 7 BA - AB
Who answered it correctly ?
(A) Abhay (B) Bina
(C) Chhaya (D) Devesh
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7 Which of the following can be both a symmetric and skew-symmetric 65/2/1
matrix ? 65/2/2
. . . , 65/2/3
(A) Unit Matrix (B) Diagonal Matrix 1M
(C) Null Matrix (D) Row Matrix
8 If A and B are square matrices of order m such that A* - B*=(A-B) (A + B), ggg; ;
then which of the following is always correct ? 65/2/3
(A) A=B (B) AB=BA M
(C) A=0orB=0 (D) A=lorB=1
9 Assertion (A) : A=diag[3 5 2] is a scalar matrix of order 3 x 3. gggﬁ
Reason (R) : If a diagonal matrix has all non-zero elements equal, it 65/2/3
1s known as a scalar matrix, 1M
10 | Let P be a skew-symmetric matrix of order 3. If det(P) = a., then (2025)* is 65/2/2
(A) 0 (B) 1 | 1M
(C) 2025 (D) (2025)"
11 | If A and B are square matrices of same order, then (ABT - BAT) is a 65/2/3
(A) symmetric matrix (B) skew-symmetric matrix 1M
(C) null matrix (D) unit matrix
12| If A and B are square matrices of same order such that AB = A and ggﬁﬁ
BA = B, then A% + B2 is equal to : 65/4/3
(A) A+B (B) BA M
(C) 2(A+B) (D) 2BA
13 65/4/1
0 1 -2 65/4/2
. . 65/4/3
The matrix | -1 0 -7|isa: 4/
2 7 0 M
(A) diagonal matrix (B) symmetric matrix
(C) skew symmetric matrix (D) scalar matrix
14 2 -2 2 65/4/3
IfA = { o 2] and A? = kA, then find the value of k. 2M
L i
15 65/5/1
500 ) 65/5/2
IfA=|0 5 0/, then A?is: 65/5/3
0 0 5 M
5 0 0 (125 0 0
(A) 3|10 5 0 (B) 0 125 0
005 0 0 125
5 0 0 5% 0 0
(C) 0 15 0 (D) 0 5 0
0 0 15 0O 0 5
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16 4 3 65/5/1
6)
IfA= [ ; - 3} and B=| -1 2/, then the correct statement is : 1M
0 5
(A) Only AB is defined.
(B)  Only BA is defined.
(C) AB and BA, both are defined.
(D)  AB and BA, both are not defined.
17 el ’ . ' 65/5/1
If is a singular matrix, then the value of x is :
~9 3 1M
(A) 0 (B) 1
c) =2 (D) -4
18 If A and B are two square matrices of the same order, then 65/5/2
(A +B)(A-B)isequal to: M
(A) AZ-AB+BA-B? (B) AZ+ AB-BA - B2
(C) A?2-AB-BA-B? (D) A*’-B?+AB+BA
19 | If a matrix A is both symmetric and skew-symmetric, then A is a: 65/5/2
(A) diagonal matrix (B) zero matrix 1M
(C) non-singular matrix (D) scalar matrix
29 | Let A and B be two matrices of suitable orders. Then, which of the 651/13/ 3
following is not correct ?
(A) (A)'=A (B) (kA) =kA', kis a scalar
(C) (A+B)Y=A+B (D) (AB) =A'B
21 Let both AB’ and B'A be defined for matrices A and B. If order of A is 65/6/1
n x m, then the order of B is : 22;2%
(A) nxn (B) nxm 1M
(C) mxm (D) mxn
22 21 00 65/6/1
IfA=| 0 3 0|, then Aisa/an: 1M
0 065
(A) scalar matrix (B) identity matrix
(C) symmetric matrix (D) skew-symmetric matrix
23 65/6/1
Sum of two skew-symmetric matrices of same order 1s always a/an : 65/6/2
(A) skew-symmetric matrix 65/6/3
1M

(B) symmetric matrix
(C) null matrix
(D) identity matrix
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24 65/6/1
1 3 4 2
Let A=| 4|and C=[12 16 8| be two matrices. Then, find the 3M
-2 -6 -8 -4
matrix B if AB = C.
25 0 -3 8 65/6/2
IfA=| 3 0 b5|,thenAisa: 1M
-8 -6 0
(A) null matrix (B) symmetric matrix
(C) skew-symmetric matrix (D) diagonal matrix
20 2 0 1 2 65/6/2
IfA=[1 -1 0],B=|-1 3 4/|andC=|3|,are three matrices, then 3M
0 5 1 4
find ABC.
27 65/6/3
0 0 -5
IfA=| 0 3 O|,thenAisa: M
43 0 0
(A) skew-symmetric matrix (B) scalar matrix
(C) diagonal matrix (D) square matrix
28 65/6/3
1 3 2|1
Find the value of x,if [1 x 1] |2 6 1||2[=0. -
16 3 2
29 | What is the total number of possible matrices of order 3 x 3 with each 65/7/1
65/7/2
entry as \/5 or J§ ? 65/7/3
(A 9 (B) 512 1M
(C) 615 (D) 64
30 - 65/7/1
\/5 0 O 65/7/2
65/7/3
The matrixA=| 0 2 0 |isa/an: "

0 0 5

(A) scalar matrix (B) identity matrix

(C)  null matrix (D) symmetric matrix
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31 - - 65/7/1
2x —1 3x x+3 12 65/7/2
If B , then the value of (x —y)is: | ®/7/®
(A) 2o0r10 (B) —2o0r10
(C) 20r-10 (D) —=2o0r-10
32 r 9 3 65/7/1
If A= 2} , then show that AZ—4A + 71 = 0. oM
| —
33 OR 65/7/1
65/7/2
A shopkeeper sells 50 Chemistry, 60 Physics and 35 Maths books 08/7/3
on day I and sells 40 Chemistry, 45 Physics and 50 Maths books on sM
day II. If the selling price for each such subject book is T 150
(Chemistry), ¥ 175 (Physics) and ¥ 180 (Maths), then find his total
sale in two days, using matrix method. If cost price of all the books
together is ¥ 35,000, what profit did he earn after the sale of two
days ?
34 3 1 . 9 65/7/2
oM
If {0 1|A=| -5 |[,then find matrix A.
2 -3 - 17
35 1 0" " 65/7/3
If A= l 1 5J, then find the value of K if A® = 6A + KIZ’ where I2 is an 2M
identity matrix.
36 T 65(B)
IfA=|y z 0 |=6l wherelis a unit matrix, thenx +y + 2z +m 1M
00 6
is equal to
(A) 18 (B) 12
(C) 6 (D) 2
37 31 421 65(B)
IfB=[23 41 57] |53 64 |, then the order of B s : 1M
75 86
(A) 3x2 (B) 2x2
(C) 1x3 M) 1x2
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38 If A and B are square matrices of the same order, then (A—-B)2 =7 65(B)

(A) A2-2AB+ B2 (B) A2-AB-BA + B2 1M

(C) A2-2BA + B2 (D) AZ-AB + BA + B2

ANSWERS

1 1 (A) OnlyAB
2 (B) 1
3 [(C) mxn
4 (B) -3
5 D) &
6 (B) Bina
7 (C) Null Matrix
8 | B)AB =BA
9 (D) Assertion (A) 1s false and Reason (R) is true.
10 | (B)1
11 | (B) skew-symmetric
121 (A) A+B
13 | (C) skew symmetric matrix
14 2 -2 , [ 8 -8

A= = A" =

-2 2 -8 8
; 8 -8 2k -2k
A" =kA = =
— 8 ] -2k 2k

= k=4
15 125 0 0 |

(B) 0 125 0

| 0 0 125]

16 | [C) AB and BA, both are defined.
17 | [C)-2
18 | (A) A’-~AB + BA - B?
19 | (B) zero matrix
20 | (D)(ABY=A'B
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21 | (Bynxm

22 | (C) symmetric matrix

23 | (A) skew-symmetric matrix

24 | (@) LetB =[x y Z]

X P 4 z 3 4 2
AB=C = | 4x 4y 4z ]=[12 16 8]which
—2x -2y -2z -6 -8 -4
givesx=3,y=4andz=2
B=[3 4 2]

25 | (C) skew-symmetric matrix

26 2
Required product=[2+1+4+0 0-3+4+0 1-4+40]| 3

2

=[3 -3 -3]| 3
~4_
= |- 15]
27 | (D) square matrix
28 1 3 2|11
[1 x 1][2 5 1||2|=0
15 3 2ilx
7 +2x
[1 x 1][12+x |=0
21+2x

X2 +16x+28=0

= (x+14) (x+2)=0

= x==14 x=-2

29 | (B) 512

30 | (D) symmetric matrix

31 | (B)-2o0r 10

20 2 3|2 3] [1 12
A= ,
-1 2|-1 2] |4 1

1 1

LHS=A*-4A+TI= 2 - 8 12 + 7o = 00 =0 =R.H.S.
-4 1 -4 8 0 7 0o
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33

150
50 60 35|Dayl ) )
) Let A= , B=|175 | be the day wise sale and the selling
40 45 50| DayII 1o

price per subject, matrices respectively.

150
50 60 35 24,300 Day I
175 | =

Total sales day wise =
40 45 50 22,875 | Day II

Total sales in two days =X 24,300 + X 22,875 =3 47,175

Profit =¥ 47,175 - ¥ 35,000 =X 12,175.

34 3 -1 2
X X
LetA:[ i|=> 0 1 []: -5
y 2 3| |17
=>3x-—y=2,y=—58nd
= x=-1
Put the values in 2x—3y=-17, L.HS.=2(-1)-3(-5)#-17=R.H.S.
.. The matrix A’ does not exist.
35| 1 0] [6+K 0
A" =6A+KIL, = =
-6 25 -6 30+K
= 6+K=1=K =-5, also satisfies 30+K =25.
36 | (B) 12
37 | (D) 1x2
38

(B) A2 — AB — BA + B2
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CHAPTER 4 DETERMINANTS

Q. Code
and
Marks
1 - 65/1/1
-1 00 65/1/2
IfA=/0 1 0|, thenAlis 65/1/3
L 0 0 1
-1 0 0 M o o 1M
(A) 0o -1 0 By 0 -1 0
0 0 -1 0o 0 -1
-1 0 0 -1 0 0]
(C) 0 -1 0 (D) 0 1 0
0 0 1 10 0 1)

2 If A is a square matrix of order 2 such that det (A) = 4, then det (4 adj A) 65/1/1
1s equal to : 1M
(A) 16 (B) 64
(C) 256 (D) 512

3 If A and B are invertible matrices, then which of the following 1s not correct ? 65/1/1
(A) A+Byl=B"1+Al (B) (AB)!=B-1A"1 65/1/2
(©) adj (A)=|A| A M |AI=]AY 65/1/3

1M

4 A school wants to allocate students into three clubs : Sports, Music and 65/1/1

Drama, under following conditions : 65/1/2
. The number of students in Sports club should be equal to the sum of 65/1/3
the number of students in Music and Drama club. 5M

. The number of students in Music club should be 20 more than half
the number of students in Sports club.

s The total number of students to be allocated in all three clubs are
180.

Find the number of students allocated to different clubs, using matrix

method.

5 If A is a square matrix of order 3 such that det(A) = 9, then det(9 A™) is 65/1/2
equal to 1M
(A) 9 B) 9
€ 9° (D) 9*

6 A system of linear equations is represented as AX = B, where A is 65/1/3
coefficient matrix, X is variable matrix and B is the constant matrix. Then M
the system of equations is
(A) Consistent, if | A | # 0, solution is given by X = BA™1,

(B) Inconsistentif | A| =0and(adjA) B=0
(C) Inconsistentif | A| 20
(D) May or may not be consistent if | A | =0 and (adjA) B=0
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65/2/1

-4 4 4 1 -1 1 65/2/2
(a) Given A=(-7 1 3 |and B=|1 -2 -2|, find AB. Hence, solve| 65/2/3
5 -3 -1 12 1 3| 5M
the system of linear equations :
xX=-y+z=4
x=2y=2z2=9
2x+y+3z=1
OR
1 2 0
b) IfA=|-2 -1 -2|, thenfind A~
0 -1 1
Hence, solve the system of linear equations :
x=2y=10
2x=-y-z=8
=2y +z2=T7
8 : 65/4/1
If M and N are square matrices of order 3 such that det (M) = m and
MN = ml, then det (N) is equal to: 1M
A -1 (B) 1
(C) —m? (D) m?
K Let A and B be two square matrices of order 3 such that det (A) = 3 and 65/4/1
det (B) = — 4. Find the value of det (— 6AB). 2M
10 If Ais a 3 x 3 invertible matrix, show that for any scalar k # 0, ggfjﬁ
1
(kA = EA_]' Hence calculate (3A)~!, where 65/4/3
= = SM
2 -1 1)
A=|-1 2 -1|.
| 1 -1 2|
11 -1 2 4| 65/4/2
If {1 x 1 =-057,the product of the possible values of x is : 1M
0 3 3x
(A) 24 (B) ~-16
(C) 16 (D) 24
12 Using matrices and determinants, find the value(s) of k for which the 65/4/2
pair of equations 5x —ky = 2; 7x— 5y =3 has a unique solution. oM
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6 km/h. However, double the speed of the third runner added to the speed
of the first results in 7 km/h. If thrice the speed of the first runner is
added to the original speeds of the other two, the result is 12 km/h. Using

matrix method, find the original speed of each runner.

13 If A and B are invertible matrices of order 3 x 3 such that det (A) = 4 and | 05/4/3
1 S
det [((AB)1] = 50" then det (B) is equal to : 1M
: 1 Y |
(A — (B) =
20 5
C) 20 (D) 5

14 _ 65/5/1

% 0| . ‘6 5'. then the value of x is : 65/5/2
12 x 4 3 65/5/3

(A) 3 (B) 7 IM

(C) - & | (D) +£3

15 If A = laijl is a 3 x 3 diagonal matrix such that a;; = 1, ag; = 5 and gg/g/é
agq=—2,then |A] is: 655553
(A) 0 (B) =10 M
(C) 10 (D) 1

16 A furniture workshop produces three types of furniture — chairs, tables 65/5/1

and beds each day. On a particular day the total number of furniture

pieces produced is 45. It was also found that production of beds exceeds SM
that of chairs by 8, while the total production of beds and chairs together

is twice the production of tables. Determine the units produced of each

type of furniture, using matrix method.

17 An amount of ¥ 10,000 is put into three investments at the rate of 10%, 65/5/2
12% and 15% per annum. The combined annual income of all three 5M
investments is ¥ 1,310, however the combined annual income of the first
and the second investments is ¥ 190 short of the income from the third.

Use matrix method and find the investment amount in each at the
beginning of the year.

18 65/5/3
LLet A and B be two matrices of suitable orders. Then, which of the /51
following is not correct ? IM
(A) (A=A (B) (kA) =kA', k is a scalar
(C) (A'+B)Y=A+B (D) (AB)=A'B’

19 . . 65/5/3
Three students run on a racing track such that their speeds add up to

SM
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20 Three students, Neha, Rani and Sam go to a market to purchase 65/6/1
stationery items. Neha buys 4 pens, 3 notepads and 2 erasers and pays 65/6/2
% 60. Rani buys 2 pens, 4 notepads and 6 erasers for T 90. Sam pays % 70 65/6/3
for 6 pens, 2 notepads and 3 erasers, M
Based upon the above information, answer the following questions :
() Form the equations required to solve the problem of finding the
price of each item, and express it in the matrix form AX = B. 1
(i) Find |A| and confirm if it is possible to find A~1,
(iii) (a) Find A~ if possible, and write the formula to find X. 2
OR
(iii) (b) Find A% - 81, where 1 is an identity matrix. 2
21 If A and B are two square matrices each of order 3 with |A| = 3 and ggﬂﬁ
|B| =5, then |2AB]| is: 65/7/3
(A) 30 (B) 120 M
(C) 15 (D) 225
22 : 65/7/1
(a) Let2x+ 5y—1=0and 3x + 2y — 7 = 0 represent the equations of |65/7/2
two lines on which the ants are moving on the ground. Using | 65/7/3
matrix method, find a point common to the paths of the ants. 3M
23 . . . 65/7/2
Let A be a square matrix of order 3. If |A| =5, then |adj A| is : | 65/7/3
(A 5 (B) 125 M
(C) 25 (D) -5
o4 - Y 65(B)
5 3 1 M
If | -7 x 2 |=0, then the value of x is
9 6 -2]
A O (B) 9
(C) -6 (D) 6
25 2 -3 & 65(B)
IfFA=|3 2 -4/, then find A~'. Using A, solve the system of 5M
1 1 -2
equations :
2x -3y +5z=11
3x+2v—4z=—-5
x+y—2z2=-3
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ANSWERS

1 -1 0 0
D) 0 1 0
0 0 1
2 (B) 64
3

(A) A+By1=B1+Al

4 Let x, y and z be the no. of students allocated to Sports, Music
and Drama clubs respectively.
Here,x= y+ :,_r='—;+20..\'+,r+z=180
Dx=y=z=0x=2y==40,x+ y+z=180
Givenequationscan be writtenas AX =B
I | 0 X
where, A=|1 =2 0 [[B=|-40|.X=|y
U N ! 180 b4
| A|=—4#0=> A exists.
-2 0 =2
adjid={-1 2 -1
3 =2 -1
[2 0 2
A --l-xal!i.-l-l 1 =21
il y <3 1@ 1
X=4"B
2 0 207 [o
-l 1 =2 1||=40|=|65
-3 2 1j|180 25
Sx =90, p=65,:=25
Number of students allocated in sports, music and drama are
90 . 65 and 25 respectively .
5
(B) 97
6 D) May or may not be consistentif | A| =0and (adjA)B=0
7 8 0 0
AB=|0 8 O] = 81
0 0 8

T'he system of equations is equivalent to the matrix equation:

X
BX = C, where C = X [y]
zZ

4
9
1

X =B"1(C
4B =8I

= B~1 :lA
8
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AB =

8 0 0
0 8 0|=8I
0 0 8

I'he system of equations is equivalent to the matrix equation:

[

BX = C,where C =

=2 X =B71C
4B = 81
B"‘—IA
RS
1 —4 3
@ 3 7 —— 16 -2
—3 —1 —8 —1
wx=3,y=-2,z=-1
OR
-3 -2 -4
A":mad)A 2 1 2]
2 1 3

The given system of equations is equivalent to the matrix equation

10 X
ATX = B.where B=| 8 ],X = [y]
y i Z

=X = (A7)
X = (A"1).B
3 2 2“10‘ [ ]
=X =
—4 2 3
Xx=0,y=-5,z2=—
8 (D) m?
> | [eaB=(-6)43]
=—216x3x(—4)=2592
10

{
Considcr(kA)L% ) k%(A.A" J=1.0=1

1 ) .
— k4and— A" areinverseof each other.
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Here,|4|=4=0.". 47 exists.
3 3 =1

3: 1

1l 3

adiA=| 1
-1

.-._4*:l.adj.4: 2| 3

L) e
—

~(34)" lJl

].”_LI

o

11

(A) —24

12

Foruniquesolution,

13

(D)

5]

14

(C) £7

15

(B) -10

16

Let the numbers of chairs, tables and beds produced be x, y and z respectively.
& X+y+z=45;

-x+0.y+z=8;
1
-1

X 45
.X==[fMB== 8
1 YA 0

Al=1(0+2)-1(-1-1)+1(2-0)=6#0

|

x—2y+z=0

LetA =

E X
0 1
—&: 4

oA™Y exists
AX=B=X=A"1B
2 -3 1
2 0 -2
2 3 1

g3

2 0
2 3
X : 2 -3 1
z 2 3 1 0

So,x=11,y=15,z2=19

adj(A) =

2 1
—2

1

1

6

AL

45

|

Hence the numbers of chairs, tables and beds produced are 11, 15 and 19

11
15

19

respectively.
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17

Let x, y and z (in ¥) be three investment amounts.

Thenx+y+2z=10,000

10 12 15
mx +m)’+ WZ = 1310
10 12 15
= mx = m)’ + ml 190
1 1 1 X 10,000
LetA= | 10 12 15|, X= [y],B = 1,31,000]
-10 —-12 15 z 19,000
Al =60 % 0
s AT exists
AX=B=X=A"1B
360 -27 3
adj(A) = |-300 25 -5
0 2 2
) 360 -27 3
A"l = = —-300 25 -5
0 2 2
X 360 -27 3 10,000 2000
Yyl = = —-300 25 —-5||1,31,000(=|3000
z 0 2 2 19,000 5000

Hence the investments are ¥ 2000, 3 3000 and X 5000 respectively.

18

(D) (ABY=A'B

19

Let original speed of three runners be x, y and z respectively.

Thenx+y+z=6;x+22=7;3x+y+z=12

; Sl (O | X 6
LetA=|1 0 2|, X=|y|,B=|7
3 A X Z 12

Al =4 #0 = A! exists
AX=B=X=A"1B

% P 2
adj(A)=|5 -2 —1]
1 2 -3
[z 0 2
A“=;[5 -2 —1]
1 2 =3
X1 ,[-2 0 2][6 3
:-M:; 5 =2 || Tl=H
Z 1 2 -1ll12 2
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Hence the original speed of three runners are 3km/h, 1km/h and 2 km/h

respectively.
20 (1)Let the price of each pen, notepad, eraser be x, Iy and Iz respectively
4 3 2\ /x\ /60
Given system in the form AX =B is (2 4 6 <}’)= 90)
6 2.3/ \z 70
(i1)lAl= 50 # 0, hence A 'exists
(iii)(a)A":ﬂ:i(soo B 1zoo)
A 3020 10 10
X=A'B
OR
4 3 2\/4 3 2 34 28 32
(iii)(b)A:=(2 4 6)(2 4 6)=(52 34 46)
6 2 3/N6 2 3 46 32 33
26 28 32
A3-8[:(52 26 46)
46 32 25
21 (B) 120
22 (a) The system of equations in matrices is:

5 X
axenveng Anl> Yol * Bl
3 2 y 7

g s e x| -1 2 =5
The solution is given by X=A"B= =—
. y| 11}{-3 2

Point common to paths of the ants is (3.—1).

23 (C) 25
24 (C)-6

25 0 -1 2

adjA=|2 -9 23

T —5 33

|4l =2%x0—-3%x2+5%x1=—6+5=—1%0= A" exists

8 * -2
A“:ﬁ(adj4)= -2 9 23
-1 '8 43
2 -3 5] [11
3 2 -4|ly|= —s]
1 1 -2z -3 x 0 1 -27[11
} Mz -2 9 —23”—5‘
AX=B=X=A"'B 22" 11 5 —dA3ll-3
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X 0-5+6
=|Y|=|-22—-45+69
z -11—-25+39
X 1
= |y| = 2
z 3.

=x=1, y=2, z=3
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CHAPTER 5 CONTINUITY AND DIFFERENTIABILITY
Q. Code
and
Marks
1 Iffixy=| x| + | x—1 |, then which of the following is correct ? ésr;‘?;l;
(A) fix) is both continuous and differentiable, at x =0 and x = 1.
(B) fix) is differentiable but not continuous, atx=0and x= 1.
() [(x) is continuous but not differentiable, atx=0and x= 1.
(I fix)is neither continuous nor differentiable, at x=0and x =
2 _ 1 mark
. r=ia
Assertion (A) : fi(x) { = 85/1/1
=
is continuous atx =5 for k = i
Reason (K) : For a function f to be continuous at x = a,
xlﬂ‘a— fix) = I'L{}‘T f(x) = f(a).
3 . . ol 2 k
(a) Differentiate 2°°¢°* w.r.t cos? x. 65/1/2
OR
tan—1 (2 4 2 2 .o dy
(b) Iftan™" (x*+ y*) = a“, then find —.
dx
4 ‘uII] 'L'E . = f 1 N 5 mark
i 1t T A1) — . s~ (P R - -
{a)l IhfTerentiate tan z w.rt cos! (Z2xvl—x%), x e {:': I, 65/1/2
OR
.o dy L fv2 41
(h} Find b T y = ylans 4 . .
dx 2
5 5 mark
; f 3 i 5 dy 1-— 1.2 65/1/3
(a) T vl—x" +4J1—%" =alx—y), then prove that ——]‘
1— 1.
OR
4 d=y n
(b)) Hx=a mbﬂ | Iu*rmn—| and v = gin B, then find —z at = e
x
6 If A denotes [h( set of continuous functions and B denotes set of 1 mark
differentiable functions, then which of the following depicts the correct 65/2/2
relation between set Aand B? 65/2/2
65/2/3
(A) B
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o (@3 »[0®
’ - d X —y 2
‘A ; = o ) r l- -.—" marks
) Ifx=e*, then prove that Y e 65/2/1
OR 2 mark
65/2/2
2¥ =3 , =3<x <=2
b) I f(x) = [2x-3 . 65/2/3
| x+1 ,=2<x<0
Check the differentiability of f(x) at x = =2,
8 . ' T . ’
() Iy =log [ﬁ i \7_ l , then show that x(x + 1)* y, + (x + 1)* y, = 2, 3 mark
\ X )
65/2/1
65/2/2
OR 65/2/3
ly -1
(b) Ifxyl+y+yyl+x=0,—1<x<1, x#y, then prove that & =
dr  (1+x)°
K la) Find k so that 3 mark
2 65/4/1
x°-2x-3 65/4/3
kb Pl L w _.‘é_'l / /
fix) =« x+1
kl- }'; :_1
15 confinuous at x = — 1.
OR
(b} Check the differentiability of function fix) = x|x|at x=0.
10 " | 3x-2, 0<x<1 ‘ N . 1 mark
If fx) = Vaitoure Temach is continuous for x < (0, 2), then a is equal 65/4/1
65/4/2
w; 65/4/3
(A) -4 B) -—
2
(C) -2 Dl -1
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11

The function f defined by

1 mark

65/4/1
x, if x<1 65/4/3
fix) =
5 if x>1
is not continuous at :
(A) x=0 (B) x=1
(C) x=2 (D) x=5
12 1_ SIHB < T 1 mark
5 forx+# E 65/4/2
If f(x) =+ 3 cos“ x
k, forx= =~
2
is continuous at x = g, then the value of k is :
3 1
A — B) —
(A) > (B) c
1
(C) 5 (D) 1
13 d}, 1 mark
If y =logy, (1/2x), then I is equal to : 65/4/3
(A) 0 (B) 1
1 1
C) — (D) —
X N 2x
14 [sinz ax ; 1 mark
If ix)={ 2 ' 65/5/1
1, x=0 65/5/2
is continuous at x = 0, then the value of a is : 65/5/3
A 1 (B) -1
(C) +1 (D) O
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incorrect ?
(A) fhas a minimum value at x=0.
(B) fhas no maximum value in R.
(C) fiscontinuous at x=0.

(D) fis differentiable at x = 0.

15 If fix) = [[x], x = R} iz the greatest integer function, then the correct 1 mark
statement iS . 65/5/1
(A)  fis continuous but not differentiable at x = 2
(Bl  fis neither continuous nor differentiable at x = 2. 65/5/2
(C)  fiscontinuous as well as differentiable at x = 2, 65/5/3
(D) fis not continuous but differentiable at x = 2.
16 | . : : RnY . 2
(a)  Differentiate f with respect to x. marks
08X 65/5/1
65/5/2
OR 65/5/3
" 5 - s d-y
(b) If y=5cosx—3sinx, prove that - S ¥y= 0.
17 t+l 5
(a) For a positive constant ‘a’, differentiate a t with respect to|marks
a
65/5/1
[t . —-] , where t is a non-zero real number. 65§ 542
t 65/5/3
OR
v . 4 dy . :
(b)  Find &y if y*+xY + x*=aP, where a and b are constants.
18 log (1 + ax) + log (1 - bx) 1 mark
lfﬂxl-' . ‘M;‘o‘“’ =, forx20 65/6/1
k , forx=0 65/6/2
18 continuous at x = 0, then the value of k is 65/6/3
A) a (B) a+b
C) a-bH D)y b
. d
19 If tan! (x? - y%) = a, where ‘a’ i# a constant, then di is : é5r72;1;
A X (B) - 3 65/6/2
y g
© = o 2 65/6/3
X y
20 | Ify=acos (log x) + b sin (log x), then xZy, + xy; is: ésr;‘g;l;
(A)  cot (log x) (B) y 65/6/2
C) -y (D) tan (log x)
65/6/3
21 | Let fix) = |x|, x € R. Then, which of the following statements is ésn;lg;kl
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22

Assertion (A) : Let f{x) = e* and g(x) = log x. Then (f + g) x = e*

1 mark

65/6/ 1
where domain of (f + g) is R. 65/6/2
Reason (R) : Dom(f + g) = Dom(f) N Dom(g). 65/6/3
23 5 2mark
(a) Differentiate \/e‘/‘K with respect to e‘/2—x for x > 0. 65/6/1
65/6/2
OR 65/6/3
” dy
(b) If (x)¥= ()’) , then find (])2 '
24 : N, 3 : 11 3 mark
(a) Differentiate y = sin™ (3x - 4x”) w.rt. x,ifx e |- 3’3 65/6/1
OR 65/6/2
(b) Differentiate y = cos™! ( ; - 3 ] with respect to x, when x € (0, 1).
25 | Let fix) = x2, x e R. Then, which of the following statements is ésn/lgjlz
incorrect 7
(A) Minimum value of f does not exist.
(B) There is no point of maximum value of fin R.
(C) fis continuous at x = 0.
(D) fis differentiable at x = 0.
26 J 1, if x<3 1 mark
If ix) = {ax+b, if 3<x<5 is continuous in R, then the values of 65/7/1
{ 7. if 5<x
aandb are :
(A) a=3, b=-8 (B) a=3,b=8
(C) a=-3, b=-8 (D) a=-=3, b=8
27 If fix)=~2x5 then the correct statement is : 1 mark
pr ; by A i 65/7/1
(A) f’l 1) f’[- 1 (B) r'L ) =_r[_ 65/7/2
2) A 2) 2 L 2)
AN AN AN 65/7/3
(©) —f'|1J=ff—1 © f3]=-1[-3)
\ 2 ‘\ 2 / \ 2 J \ 2
28 | ) o 1 mark
Aszaertion (AJ: fiw) = o % ** g continuous at x =0 65/7/1
g px=l 65/7/2
Heaeon (R When x — 0_ gin l i a finite value betwean — 1 and 1 65/7/3
X
29 [ X 2 mark
ol [hfferentiate '—,5— ] with reapect to =, 65/7/1
X 65/7/2
65/7/3
OR
b If —2x° —5xy+ y> =76, then find ;L
x
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30 T g 3 mark
3 ’ ; X ; 65/7/1
Differentiate v = Jlog | sin| — —1 |i' with respect to x. [/
I. * 8 ,
31 sinZ ax if x 20 1mark
If fix)= <~ ’ is continuous at x = 0, then the value of ‘a’ is : 65/7/2
’ 1 A x=0
(A) +1 (B) 1
c) o0 n 1
32 _ oy i a Tl . 3 mark
Show that the derivative of tan™' {ser x + tan x}, I~z £ X 3 with 65/7/2
1
respect to X is equal to 3
33 |H-|-|':-t. — T , X o= 1 mark
Ir M) = 11 p o= 1 65/7/3
l Box —2h , x <1
e eonbtirawuons @t 32 — 1, thoen ctho yaluaos o o arod b osare =
(= Aa=4d. b= {F_/l m=h h=-—1
[ a=1 b=—5 {127 n=—33, b=35
34 . . x . . . 3 mark
Differentiate log (x™ + cosec” x) with respect to x. 65/7/3
35 s g i dy . 1 mark
If vx +\y=+a, then E 18 65(B)
= o 14y
(A) s (B) — = 2
vy 2 Jx
||-_; 2} ,"A_
©) =3 D) =2X3
v VX
36 { 1 R 1 mark
‘ 1l 1 —cosx dy .
If y=tan l, ———— |, then — is 65(B)
\ sinx dx
(A) 1 (B)
9
1 .
C) —= (D) —1
2
37 1 2 mark
(a) Show that the function f(x) = (x = 1)3 1s not differentiable at
65(B)
x=1.
OR
(b) Differentiate y =log | x + Vx®+a® | w.ILL, X
38 | (a) Differentiate x5 ¥ + (sin x)* w.r.t. x. 5 mark
OR 65(B)
(b) Ify=x+ tan x, then prove that
9
©) d"\'
cos"x —5 ~2y+2x =0
dx~
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ANSWERS
1 Ty [x) 15 continuous but not differentiable, at x =Dand x=1.
2 (1Y  Assertion (A) 1 false, but Reason (B) 1= true.
3. (a)
- du (2 I
Letu=2" "= —=2" (—Zcosxsm x)log2
dx
2 (h' .
Letv=cos" x=>—=—2cosxsinx
X
du
du X 2
Now — = ax, 2°” “log2
dv dv
dx
(b) OR
-1 2 2 2 2 2 2
tan (.\' + ) )=a =X + ) =tana
Differentiatebothsides wrt x,
2x+2y—=0
dx
y_ X
dx y
4 (2) | Put x=cos@=>8=cos> x s
Let = tan? Y= =mu"(ﬂ)=mn"(mn f)=6=cos™ x 1%
x cosé 3
du |
— e Y2
dx 1—x?
Let v=cos™ (2.\\]1 ~x7 ) =cos™ (sin26)= cos™ (cos(’—: - 20)) = g— 2cos x 1%
dv 2
— = i
dx 1=t -
a1 :
vy 2 E
dh r/d\_ 2
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OR

(b) g 4 5.
Let _1'=H+r:>%=%+%,where Jr:=.1r“‘”‘_.r=‘-1T+1 1

n=x"""=logu=tanxlogx, differentiating with respect to *x", we get

ldn rtanx
e +sec’ xlogx 14
/R AN X
dn tanx ) anx| tADX ] =
= —=0 +sec” xlogx |=x +sect vlogx Y
i x :
x+l v 2x x
TT2 T i el W+l -
= : M+l 24 1+
— dy e | BBY | e xlog x|+ —ms
dc R B 2

Letx=sin A, y=sin B => 4=sin"" x, B=sin"" y 1

Wl=-x' 4 J1- yi=a(x- y)

=>¢0s A+cos an(siu A~—sin B)

(A+B) A-

icos{ , 5 l— Zacos[‘ . : B\]sin“ A=8 l 1

= zcos‘
2

:totl 'J:B E:n = A4-B=2cota

)
POCS DS | -1
—sin " x—sin  y=2cot a 2
differentiatebothsideswrt x,
1 1 dy
1%

. o . ==0
1-x° (J1-y° i

| :"’-"z\ﬁ

dx 1-x°

W J— ()1
(b) x ntruqt) lu;t.in_'

f
|
dx | -
=>—=a| —sin@+
ae
| fan
\

R

wnsec

L
| -

‘o

' N

-al —sin @ + |
\ sin@ )

|

1—sin" @ 1
sin@

/
!
o \

\

X
—-acot@cos@

Also, y=sin & = ay -C0s 6
ae

. dy tan8
dx a
Diffevetinting wrt x,

d'y sec'® a6
q - ~ -':n’i
dx- a dx F
3 | 1

sec’ Btand

a”
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B)

x
(a) 3
L= &)
> 1
— .’()_i)\ =
= yviogy =1 :
Differentiating both sides w.r.to x. we get
y dy 3
4
+logy — =1
L Toax
dy X—Yy
=2 — = i
dx xlogx
OR
'Y fl-2-h)-f(-2) R
(b) Lf'(—=2) .llmlill (h > 0)
h—0 L
b - - % - -
A(—2—-n)—-3—(=7)
= {im
h—0 n
={lim2=2 \
A0
' , -24h)-f(-2) ,
Rf'(=2) = lim 2R/ (2) (h > 0)
h—0 h
-2+h+1—-(-7)
= lim
0 h
) aeh a N
= lim ==, which does not exist, 1.¢., RHD does not exist
h—0

Therefore, the function is not differentiable at -2.

Note: (1) If a student finds only RHD and concludes the result, full marks may be awarded.
(2) If a student proves that the function is discontinuous at -2 and hence not differentiable

at -2, full marks may be awarded.

The|given tumchon can be wnben ay

¥=2logix+ 1) —lagx

4 1 r—=1
= |'J = e— e — I
y+1 1 xx+ 1)
Tt E 1 :
=[x+ 1y =——=1——
|J i E
n..l"‘.'Y-\ LR )
1 L g
:"!'.1.-11‘-'3-]'1:_.‘ 2y S : ‘
: ) "";"l""'l"l".'
- X MM ) \
2 7.. \ 1
= 'i[.‘."l"-l‘ﬁ‘li'l -1;','1= 14= 2x=y)x+y+x»n)=0
;2 , X
-~ 2., . o 0w | f o » X oyF=X+Y+X)=0
2+ 1)yt )y =1+1=(x+ 1y, ‘
J2 . el —
RS- . 5 . —I-l<\
X +1)y, 1)y, =2

OR R
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-

- SN,
" aX—oa :
lim ] =hm

] T+ =1 o=

(=3 x+1

I=li_:g;|.w -3)=—4
Also, f{-1)=k

as s cominuous, £ ==4

1 .
{:'I}LH n=gag % =3 3:3‘*._'1:53_{!—:‘_1}

=)+ E-a 703

il

i
dufdt o Tlegs

== — —_r
v/t nl t-; ]‘

OR

M) Letu=—¥*, v-x¥ and w-x*
du v | dw

= -d:_l: + ; _l'h'_ =1 .r..r.r---.-...“J
4 i 1 1 du =x d}-+
= = Dl = X. 1D = — — = ——
¥ 5 & u dx v odx

===y (2T +logy) = xp* 2L+ v logy

it

OR
(b)
(e)=riel 0 ¥
T I=X]1]= -
I ]
f{o—ir)— f10) —i -0
LHD=lmy- — =i —=1{]
% —IF — —Ip
. Flo+hy-fFioy A =D
RHD=1im - : =lim———=0
=] i =i I
Suwe LHD=REHD, Fisdifferentiableaix =0
10 Dy -1
11 (B) x=1
12 . 1
(0 I
2
13 (A) O
14 (C) +1
15 (B) f is neither continuous nor differentiable at x=2.
16 {a) Let y= EimE
:  COEEE
—— ) =N
|:|:|." P -.'fnn.i:m::—::l:n.l.[?"m 1%
dx 4 COEX
E:E i Zrostx+xintx - 1+coxx
s 2{cosx )32 Z{cosx)d? a
OR
dy 1
b ¥ = Heosx — 35inx, then Fovo —5.5INX — 3, COSX
AL S 4+ g .
= 5 cosx + 3osinx ¥ 4
Py 1
e rm T g n 4
17 fed
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o 1 dv ¥ oy
v=x"=logv =y.logx = -. - ="+ logx. -

s ¥ iy —1 iy
— =¥ — | = y¥¥ ¥ —
==X ||'u+]ng:¢ ) =yl T logx —

W= X% = logw -x.lngx—&.iE-lvlugx

i X (1 + logx)
g

dx ; e
« From (i), we gei

d d
x}..ﬁi-l % +}.s Illg}"'l' }.:,:F-I + x¥ |“gx T14- K* [:] + |ﬂg‘.':}=ﬂ

dy  x*(1+1legx) + y* logy + yx¥-1

=
dx Xy !+ x¥ logx
18 (CJa-b
19 (A) x/y
20 ©) -y
21 (D) fis differentiable at x = 0
22
(D) Assertion (A) is false, but Reason (R) is true.
23 (a) Let u=+ e¥2% aqd v = V¥ ¥3
Derivative of v wol v= -L__
2 V. 1
Required denvative = — l,_ v
2V evix
OR
Taking log on both sides. we get y logx = x logy ;
Differentiating both sides w.r.t. X. we get 4
iih\'ﬁ 1£9l0' 1
X o8 dx y-dx OBy
dy _ yixlogy —y) 1
dx _ x(vlogx —x) 2
24 (a)x=sinf gives ¥ = s st = 31= 3sm'x LI
dy 1 |
& i )
dw I-12x ;
Alter: — = —;‘. B
d S I —4n® e
; R
(b X =tani gives v = ¢os™ (oos21= 2= 2tan'x 3 1yl
dy 2 i 3z
dx L+u?
1
dy -1 —4
Alitey: —— e ]
l'|"i; 1 = L1Ex=)= s
el 2
| A wE |
Y it
25 (A) Minimum value of f does not exist

26 (A) a= 3, b= -8

27 - r-[{_]z_f-{_.é] |

28 (A)Both Assertion (A) and Reason (R) are true, and Reason (R) is the correct
explanation of the Assertion (A).
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29

fm) Let, 3 —i—f:fi’--_{' E_{F}r-:i'f-—‘i* {3_ 'J
. T S:éln
=—logS——;
OR

dy  4x4 5y

dx 3y -5x

f .3

30 dy 1 |
—=-= . -cos| ——1
r J \ 3
llug l —ll ""{
\Ceot —l|
\ -‘ J
| [ «* )
pl 0! l -
.\|I«,, sm'\ - IJ
31 (A) +1
32
14
Yishax l+cos[—2——x)
tnn':(secx+tnnx)=lnn”(—""‘ﬁ:un" v 4
CosSx "
sin| —=—x
lz J
lcos:(’-!“
P 4 2)
= tan : 3
»a Tox) = x) 1
.\lll(--—— 'A(lﬁ[ -=
4 2) 4 2)
= tan :col[—-i'l
\ ‘. .‘/)
[ ( ] x X
=(an"" | mn! —+— | |=—+— 1
4 2 4 2
' |
(l:nn"(wc\«'-l:m\)) - A
33 (C)a=1,b=-38
34 d . 1 d .
—log|x* +eosec’x)=——  —[e™T 4 rosec’y RO ST sk
ix ug{ } B S dz{ Py } ) ,
1 b P
= [ ¢ (] £ Iogx) = Zeosec’Teor X .54
T 4 enRer 'Y - { g ] X ] r]-“.
= x"-n-mu‘f:x[ll (1+logz)—2cosec’zeot 1] 4
35 =
'y
©-%
36 1
(B)3
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37 1 =2
(@) f(x) =3(x—-1)s
f'(1) is not defined

OR

(b)y = log(x + Va% + af)
x

14—
dy 2 N )
dx x++VxZ+a?

1

s f
Vxt+a®

38 d)’ du dv

— Sinx 3 b y i
(a) Letly—x + (sinx)*=u+v= e =
u=x"

= logu = sinx logx

. d_u _ ysinx [sinx
dx

v = (sinx)*

= logv = x log(sinx)

+ cosx logx]

dv ) .
N rin (sinx)*[xcotx + log(sinx)|

dy sinx :
- i = + cosx logxl + (sinx)*|xcotx + log(sinx

OR

(b)y = x+ tanx

d
=—y= 1+ sec

dx “x
d’y
= —— = 2secixtanx
dx?
2 d’y 2t
= cos’x—= = 2tanx
2
= coszxm = 2x + 2tanx — 2x
dZ
BN coszxw =2y —2x
2y
= coszxﬁ— 2y +2x=0
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CHAPTER-6 APPLICATION OF DERIVATIVES

Q. Code
and
Marks
1 The absolute maximum value of function f(x) = x* - 3x + 21in [0, 2] is ; 22; }ﬁ
(A) 0 (B) 2 65/1/3
(€) 4 M) 5 1M
2 2 : : . : ;2 B.s oo g 65/1/1
Find the intervals in which function f(x) = 5x? — 3x? is (i) increasing (ii) oM
decreasing.
3 The side of an equilateral triangle is increasing at the rate of 3 ecm/s. At 65/1/1
what rate its area increasing when the side of the triangle is 15 em ? M
4 Find the absolute maximum and absclute minimum of ggﬁ;é
function f(x) = 2x* — 15x% + 36x + 1 on [1, 5]. 5M
5 65/1/1
65/1/2
65/1/3
4M
A technical company is designing a rectangular solar panel installation on
a roof using 300 metres of boundary material. The design includes a
partition running parallel to one of the sides dividing the area (roof) into
two sections.
Let the length of the side perpendicular to the partition be x metres and
with parallel to the partition be y metres.
Based on this information, answer the following questions :
(1) Write the equation for the total boundary material used in the
boundary and parallel to the partition in terms of x and y.
(i1) Write the area of the solar panel as a function of x.
(ii1) (a) Find the critical points of the area function. Use second
derivative test to determine critical points at the maximum
area. Also, find the maximum area,
OR
(it1) (b) Using first derivative test, calculate the maximum area the
company can enclose with the 300 metres of boundary material,
considering the parallel partition,
6 ['ind the values of ‘a’ for which f(x) = x* — 2ax + b is an increasing function gf/l/l/z
for x> 0.
7 The area of an expanding rectangle is increasing at the rate of 48 cm?/s. gfﬁ/ 1/2
The length of the rectangle is always square of its breadth. At what rate
the length of rectangle increasing at an instant, when breadth =4.5 cm ?
8 Find the values of ‘a’ for which f(x) = V3 sin x — cos x — 2ax + b is g;’/[/ 1/3
decreasing onR.
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E A spherical medicine ball when dropped in water dissolves in such a way 21?/1/ 1/3
that the rate of decrease of volume at any instant is proportional to its
surface area. Calculate the rate of decrease of its radius.

10 . ‘ - . . . 65/2/1
The function f(x) = x% — 4x + 6 is increasing in the interval 12/
(A) (0,2 (B) (==, 2]
© [1,2] (D) [2,%)

11 A eylindrical tank of radius 10 ¢m is being filled with sugar at the rate of 65/2/1
100 7 em™¥/s. The rate, at which the height of the sugar inside the tank is 22/3/5
increasing, is : /2/
(A) 0.1em/s (B) 0.5 cm/s 1M
(C) 1em/s (D) 1.1cm/s

12 . g : ; . '3 . 65/2/1
Find the values of ‘a’ for which f(x) = sin x—ax +b is increasing on R. 655 25 9

65/2/3
2M

13 65/2/1

65/2/2
65/2/3
4M
A small town is analyzing the pattern of a new street light installation,
The lights are set up in such a way that the intensity of light at any point
x metres from the start of the street can be modelled by f(x) = e* sin x,
where x is in metres,
Based on the above, answer the following :
(1) Find the intervals on which the f{x) is increasing or decreasing,
x e [0, n).
(11) Verify, whether each critical point when x & [0, x] is a point of local
maximum or local minimum or a point of inflexion.

14 The values of 1 so that fix) = sin x — cos x — Ax + C decreases for all real 22; j; é
values of x are : 65/4/3
(A 1<i<+2 (B) 2>1 M
(C) r=z24y2 (D) i<1

15 If fix)=2x + cosx, then fix): 65/4/1

Z G 65/4/2
(A) hasamaximaatx=n=x (B) hasaminimaatx=n 65/4/3
(C) 1is an increasing function (D) is a decreasing function
16 (a)  Find the least value of ‘a’ so that fix) = 2x2 — ax + 3 is an increasir ggfjﬁ
function on [2, 4]. 23/4/3
OR
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(by If fix)=x+ - , X 2 1, show that f is an increasing function.
X

17 For the curve y = 5x — 2x3, if x increases at the rate of 2 units/s, then how gl‘?ﬁ/ /1
fast is the slope of the curve changing when x =2 ?

18 The relation between the height of the plant (y ¢m) with respect to ggﬁﬁ
exposure to sunlight is governed by the equation y = 4x — %xz, where x is | SM
the number of days exposed to sunlight.

(1) Find the rate of growth of the plant with respect to sunlight.
(i) In how many days will the plant attain its maximum height ?
What is the maximum height ?
19 Find the local maxima and local minima of the function 65/4/2
2M
fix) = %xa —12x2 + 18x + 5.

20 A cylindrical water container has developed a leak at the bottom. The water gf/[/ 4/3
is leaking at the rate of 5 em3/s from the leak. If the radius of the container
is 15 cm, find the rate at which the height of water is decreasing inside the
container, when the height of water is 2 metres.

21 3 2 A s : 65/5/1

The slope of the curve y = =x” + 3x“ + 8x —= 20 is maximum at : 65/5/2
(A) (1,-10) (B) (1,10) 65/5/3
(C) (10,1) (D) (=10,1) M

22 Surface area of a balloon (spherical), when air is blown into it, increases gf/l/ 5/1
at a rate of 5 mm#%s. When the radius of the balloon is 8 mm, find the
rate at which the volume of the balloon is increasing.

23 Find the value of ‘a’ for which fix) = /3 sin x — cos x — 2ax + 6 is decreasing gf/{/S/ 1

in R.
24 A carpenter needs to make a wooden cuboidal box, closed from all sides, gg;g;é
which has a square base and fixed volume. Since he is short of the paint 65/5/3
4M

required to paint the box on completion, he wants the surface area to be

minimum.

On the basis of the above information, answer the following questions :

(1) Taking length = breadth = x m and height = y m, express the surface
area (S) of the box in terms of x and its volume (V), which is
constant.

i = dS
(ii) Find —.
dx
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(iii) (a) Find a relation between x and y such that the surface area (S)
1S minimum.
OR
(iii) (b) If surface area (S) is constant, the volume (V) = %GSx - 2x3),
x being the edge of base. Show that volume (V) is maximum
forx = JE
25 The radius of a cylinder is decreasing at a rate of 2 ecm/s and the altitude gf/[/ 5/2
is increasing at the rate of 3 ecm/s. Find the rate of change of volume of
this cylinder when its radius is 4 cm and altitude is 6 cm.

26 P 65/5/2
Show that f(x) = tan~! (sin x + cos x) is an increasing function in [O, —}. 3M

27 Let the volume of a metallic hollow sphere be constant. If the inner gi/{/ 5/3
radius increases at the rate of 2 cm/s, find the rate of increase of the
outer radius when the radii are 2 cm and 4 em respectively.

28 Find the interval/intervals in which the function fix) = sin 3x - cos 3x, gf/l/ S/3
D<x< g is strictly increasing.

29 . 3 x—-4 ¢ . . 65/6/1
Determine the values of x for which fix) = , X # -1 is an increasing 2M/ /
or a decreasing function.

30 ' 65/6/1

65/6/2
65/6/3
4M
A ladder of fixed length ‘h’ is to be placed along the wall such that it is
free to move along the height of the wall.
Based upon the above information, answer the following questions :
(i)  Express the distance (y) between the wall and foot of the ladder in
terms of ‘h’ and height (x) on the wall at a certain instant. Also,
write an expression in terms of h and x for the area (A) of the right
triangle, as seen from the side by an observer,
(ii)  Find the derivative of the area (A) with respect to the height on the
wall (x), and find its critical point.
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(iii) (a) Show that the area (A) of the right triangle is maximum at
the critical point.
OR
(iii) (b) If the foot of the ladder whose length is 5 m, is being pulled
towards the wall such that the rate of decrease of distance
(y) is 2 m/s, then at what rate is the height on the wall
(x) increasing, when the foot of the ladder is 3 m away from
the wall ?
31 Determine those values of x for which fix) = I 5, x # 0 is increasing or gf'/[/ 6/2
X
decreasing.
32 Let fix) = |x|, x € R. Then, which of the following statements is 65/6/1
1M
incorrect ?
(A) fhas a minimum value at x = 0.
(B) fhas no maximum value in R.
(C) fiscontinuous atx=0.
(D) fis differentiable at x = 0.
33 Let flx) = x2, x e R. Then, which of the following statements is ?1?/[/ 6/2
incorrect ?
(A) Minimum value of f does not exist.
(B) There is no point of maximum value of fin R.
(C) fiscontinuous atx=0.
(D) fis differentiable at x = 0.
34 fix) = x* has a critical point at : 65/6/3
1M
(A) x=e (B) x=e!
(C) x=0 (D) x=1
35 . 1 . 65/6/3
Find the interval in which f{x) = x + — is always increasing, x # 0. | 2M
X
36 3 i : 5 65/7/1
A spherical ball has a variable diameter 2 (3x + 1). The rate of change of M
its volume w.r.t. x, whenx =1, 1s:
(A) 225m (B) 300n
(C) 37bn (D) 125n
37 If f:R—> R isdefined as f(x)=2x-sinx, then fis: 22;;;;
(A) adecreasing function (B) an increasing function | °>/7/°
. ] '
(C) maximum at x = '5 (D) maximumatx=0
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window on the ground floor is proposed to be different than at the
other floors., The window is in the shape of a rectangle whose top
length is surmounted by a semi-circular opening. This window has
a perimeter of 10 m.

38 65/7/1
Amongst all pairs of positive integers with product as 289, find which of 3M/ /
the two numbers add up to the least.

% If fix)=—2x8, then the correct statement is : o5/7/2

1 o E (1 8

(A FTl=l=f]== B o] =l
2 2 2 2

(1 1 1 1)

& =fl<z|=f—< @) f|5|=-f-3)
2 2 2 2

40 Find dimensions of a rectangle of perimeter 12 ¢m which will generate gi’d/ 7/2
maximum volume when swept along a circular rotation keeping the
shorter side fixed as the axis.

41 65/7/3
Edge of a variable cube increases at the rate of 5 cm/s. The rate at which| 1M
the surface area of the cube increases when the edge is 2 cm long is :

(A) 24 cm?s (B) 120 cm?/s
(C) 12cm?s (D) 5cm?s
42 Sh y oy . . o 65/7/3
ow that of all the rectangles with a fixed perimeter, the square has the | J/
greatest area.
4 B
3 When x is positive, the minimum value of x* is ?1?/} )
A) e B) *
e
.- =
(C) e® (D) e

44 If y = 7x —x? and x increases at the rate of 2 units per second, then gf/EB)
how fast is the slope of the curve changing, when x =57

45 Find the intervals in which the function gf/}B)

f(x) = 3x1 — 4x3 —12x2 + 5 is
(a) strictly increasing
(b) strictly decreasing

yos 65(B)

An architect designs a building for a Company. The design of 4M
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Based on the above information, answer the following :

(1) If 2x and 2y represent the length and breadth of the
rectangular portion of the window, then establish a relation
between x and y.

(11) Find the total area of the window in terms of x.

(1i1) (a) Find the values of x and y for the maximum area of the

window.
OR

(ii1) (b) If x and y represent the length and breadth of the

rectangle, then establish the expression for the area of
the window in terms of x only.

ANSWERS

(C) 4

f(x)=5x"=3x" =>f'(x)=%s/;(l -x)

For increasing / decreasing,put f'(x) =0

=>x=0.1

(i) When xe[(). l]. f'(.\')ZO.So. fisincreasingwhenxe [0. l]

( Thcintcrvals((), l),[0. 1 )or(o. l]can alsobeconsidered.)

(i) When xe[1,2), f'(x)<0.So, fisdecreasing when x&[1,)

(Theinterval(1,c0)canalsobeconsidered.)

d
Let'a'bethesideof thetriangle,so d—‘:=3 cm/s

Now areaof anequilateral triangle, 4= 73(12

d4_\Ba, da

d 2 dt

'J 5 5«]
ilﬁ B )<3=4 3cm’/si
dt awlScm 2 2

f (.\’)-2.\" =152 436x 41

=/f '(.\')ab(.\" —5.\'+6) = 6(x - 2)(x- 3)
f'(x)=0=>x=2,3¢[1,5]

Now f(1)=24, £ (2)=29, 1 (3)=28. 7 (5) =56

Hence, the absolute maximum value is 56 and the absolute minimum value is 24.

(i)2x+3y=300
(ii)A =.\)‘=i§(300— 2.\')

(iii)(a) A= '3"(300- 2.\'):%(300.\'—2.\")

dA
For critical points, put = =0=>x=75
X
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Also. u =— i<0. So, Aismaximum at x=75
dx” 3

75 .
Also,maximum areais 4= T(soo— 150) =3750m’
OR
X 1 )
(iii)(b) A= (300~ zx)-s(soo.\ -2x%)

dA 1

2\__=3(300-4.\-)

dA
For critical points, put T =0=>x=75
X

As % changes its sign from positive to negative as x passes through
X
x =75 from left to right, which means x=75 is the point of maximum.

5 4
Also.maximum areais A= 7?(300 - I50) =3750m"

Note : Full credit to be givenif thestudent takes equation as
2x +2y =300 or 2x +4y =300 or 4x+4y =300 or 4x+ 3y =300

Thesolutions of sub-parts will differ and marks may be given accordingly.

f'(x)=2x-2a
0<x<o=p-2a<2x-2a<w=p-2a< f'(.\')<oo
f(x) is increasing iff f'(x) 2 0

= -2a €[0,00) = a € (—0,0] or (—0,0)

7 Let the length and breadth of the expanding rectangle at any time be ‘x” and ‘y’
respectively.

LR A

Then, x=y*, A(Area) =Xy=X

A _3 —dx
dt 2 dt

3( rdx  dx 64
=548—§ (4.5) E:I—?cm/s

“f* is a decreasing function iff f’(x)s 0= v/3cosx+sinx—-2a<0
= sin(x+ 3) <a

3
Weknow thatforall x e R,~1<sin (.\'-0- %JSI

= a€[l,0) or(1,0)

9 Let V" and ‘S’ be the volume and surface area of the spherical medicine ball with
radius ‘r’.

9 cksinsn
dt

V =im-“ = ﬂ =4xr’ gr—:—ks =4xr’ ﬂ
3 dt dt dt
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ir dr
= —k(dgr?)=dgrr L = S =k
(47r°) = dmr dt > dt

r.Radius decreases at a constant rate.

10
(D) [2,)

11
(C) 1 cm/s

12 f'(x) =cosx —a

For f(x) to be increasing, f'(x) = 0
i.e.,cosx = a

Since. =1 <cosx <1

2a<-1

Hence, a € (—o, —=1]. (Also, accept a € (—o0,—1))

13 (i) f'(x) = e*(cosx + sinx)
For critical points, f'(x) =0
= cosx + sinx =0

= C0SX = —Sinx

For x to be a critical point x € (0, ), hence, x = :—”
3%

Forall x € [0, 5], '(x) 2 0

Hence, fis increasing in IO.BT'TI

Note: If a student concludes the answer in any of the following intervals, full marks may be
awarded:

3w 3m 3n
(0.5) or[0.57) orco. 3
Forallx € [, 7], f'(x) <0
Hence, fis decreasing in [=-, 7]

Note: If a student concludes the answer in any of the following intervals, full marks may be
awarded:

am an k3
(T'”) or (T,ﬂ] or [T,H)

3w . oub R
x===isa critical point
f"(x) = e*(cosx — sinx) + e*(cosx + sinx)

= 2e*cosx

fu (’_ﬂ = —ve

4

3m . . -
Hence, < isapoint of local maximum.
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14

(C) r=2

15

(C) is an increasing function

16 (a)

OR
(b)

f(x)=2x"—ax+3= f'(x)=4x-a
Now2<x<4—=8-a<d4x-a<l6-a

For f tobean increasing function, /"(x) =0
=>8—-az20=a<8

.. Least valueof @ does not exist.

f(x)=x+ lY:>j"(.r)=l - l: ¥ =

X o~

X
Now

— 2> (forallx=1

X
= f'(x)20= fisanincreasing function.

17

y=5x-2x

Given d—l = 2units/s
dt

dy 2

slopeof thecurve=—=5-6x"=m
dx

L l?_xﬁ:——ll\'(2)=—24x

dt dt

atx =2.@=— 24(2)=-48

dt :

Hence,slopeof curveisdecreasingat the rate of 48

18

] 3 d\'
i)ly=4x—-—x"=>—=(4-x)cm/da
(i)y =4~ 3= ~(4—x)cmiday

(# ) For maximum heighl,% =0=x=4days
dx

-

as 2 < 0,number of days=4
dx

Now, Maximum height=y(4)=16 - %(16)=8cm

19

f(x)%x‘ -12x" +18x 45
= f'(x)=8x" - 24x +18
=2(4x* ~12x+9)=2(2x-3)’

Forcritical points, Put f(x)=0
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-

. ~ . o I .
since f'(x)doesnotchange thesignascrosses x= = fromleft toright,

=

[ hasnolocal maxima or local minima.

20

LetV,r,h bethe volume, radius and height of cylindrical container.

Given ay =—5cm'/s
dt

V=nrh=n(15) h=2257h

d—l = 225;rﬁ =>-5 =225fr@
dt dt dt

dh 5 1

e —
dt 2257 457

cm/s

.Height of the waterisdecreasingat the ratc0f45
T

21

(A) (1,-10)

22

o 2 (ﬂ) =
e 5 mm*/s, ) =?

ds dr dr 5
S=4mr? = de 8mr. T n e

2 dr dv 5

= —=-r

4 dv
3 Tt
‘,—_“ = I :
3 3 dt 4mr dt dt 2

S, (:—‘:)r=8 =20 mm?/s

23

Since f(x) is a decreasing function = f'(x) <0
=+3.cosx+sinx—2a<0

V3

:2(7.cosx+%sinx)—2aso

n

==cos(x-6)Sa

Since,—1 < cos (x—%) <1 = a>1ie ae[l,»)or (1)

24

-

(i) V=x?y = y= iz L6 b)

X
Hence, § = 2x? + 4xy = 2x% + =~

W E=s(x-2)
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Gi) @ T=0=Vv=x® = xPy=x® = y=x

2
£2=4(1+%) > 0=5is minimumify = x.
OR

T =leex — 2x3 W _1ec_ gx2
(iii) (b)V—4(Sx 2x)==dx—4(S 6x°)

av _[s
Puta;—0=:x—ﬁ

d?v S > . ~ S
(—z) ==—3 |=< 0= Volume is maximum forx = /-
dx > 6 6

x=\[;
25 dr dh dv
— — _— :7
= 2cm /s, = 3cm/s , (dl)r=u=o ?
. dv dh
V=nr’h= & =27 r—h nrt —
dt dt

Whenr=4 cmand h=6 cm,
‘;—" = 2m(4)(—2)(6) + n (4)} (3) =- 48 T cm’/s

Volume is decreasing at the rate of 48  cm?/s

26 1
f(x) = — si
() 1+ (sinx + cos x)? (comx=slnx)

Forx € [0,;], CoS X = sin X

= f'(x) =0, fis an increasing function in [0,;]

R
27 &= 2cm/s,, (d—

) ?
dt dt/p—4r=2

r=2 . R 4 zdR_
V=2m(R r)=9dl (3RS 3InL 5

When R=4cmand r=2 cm,

0 =3m(3 (4)2.‘;—f -322 Q)

dR _ 1
= - 3 cm/s
28 f'(x) = 3 cos 3x+ 3 sin3x

f'(x) :0=bsin3x=—cos3x=0x=§

Forx € (o,g), 3 cos 3x + 3 sin3x> 0
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= f'(x)> 0, fis strictly increasing function in (0,%) or (0,7 |
29 ' _ X+1-x+44 5
F(x) = (x+1)2  (x+1)2 0
Hence f is increasing in its domain.
30 | (Dy?=hz-x2
A= -xy = \/h2 - x?2
1 M- x2
ll) —x = Z = )(Z + - X
S =0givesx = —
—4x,]h2 - x2— (h2 S e
. | 'h -x2 h
= < é = —
(111)(a) A” = = v is<0atx 7
Hence A is maximum at critical point
OR
(iii)(b) y2 =25-x2hence y = 3 givesx =4
dy dx
2y—=-2x—
Yt at
% 1.5
T m/s
31 )
f'x)= — <0
x2
Hence f is decreasing in its domain.
32 (D) fis differentiable at x = 0
33 (A) Minimum value of f does not exist
34 (B)x=¢'
35 X .
£(x) = 1 — —l,- X 7l
X X
fi(x)=0givesx=1,-1
f1is decreasing in (-1, 0) U (0, 1) as f*(x) <0
fis increasing in R - (-1. Nas f'(x)>0
36 (C) 375n
37 (B) an increasing function
38 ; ; 289 ., ,
Let numbers be *x” and *y’ such that xy =289 = y = ——, *S” be their sum, then
X
S=x+y=x +}§
X
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ds 289 dS e
—=]=——,—=0=> x=17, a positive integer
dx x° dx
2o
€ S = 289(%) >0, .. S is minimum when x=17,y =17
dx- w7 X a=l7
39
(B) f' L =—f’ =3
2 2
40 Let Length and Breadth of the rectangle be *x’ and *y’ respectively. Also ‘r’ be the
radius of the cylinder then,
2(x+y)=12>x+y=6, 2ar=x
— . 3 . X : 1 2 3
V(Volume of cylinder)=ary = V=na| — (6—x)= —(Gx -X )
2n 4n
Vi(x)=0= ‘—‘l;(IZx—J:xz)=0=>x=4. (- x=0)
1 3
V'(x)=—/(12-6x)=> V"(4)=-—<0
()= (12-6) = V(1) =~
The volume of the cylinder obtained by the rotation will be maximum if the
dimensions of the rectangle are x=4cm,y=2 cm.
41 (B) 120 cm?/s
42 Let P be the perimeter of the rectangle, which is a constant. Also assume ‘x’ and ‘y’
be the length and breadth of the rectangle, then
2(x+y)=P and A(Area)=xy= %(P—Zx) = %(Px —2.\")
1 P P
A'(x): —(P—4.\'). A'(x)= 0=>x=—,y=—
2 -+ 4
A"(x)=-2<0atx= -Z— , .. Area of the rectangle is max. if it is a square.
43 1
(D)e e
44 y=7x— x3
m=7—3x*
dm é dx
— T = X —
dt dt
d
= =-302)=-60
dt ly=5
45 f(x) =3x* —4x® - 12x%2+5
f(x) =12x —12x%? — 24x
fl(x) =12x(x—2)(x+ 1)
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fl(x)=0 =x=-1,0,2

ve +ve -ve +ve Sign of f(x)

fis strictly increasing in (-1,0) as well as (2, ») or [-1,0] as well as |2, =)

and strictly decreasing in (-, -1) as well as (0,2) or (-, -1] as well as [0,2]

46 (i) 2x +4y +mx =10
N
’ X
2y 2y
2x
(ii)
L
A= (2x)(2y)+in'x
10 — 2x — ntx
Y= 2
—— (10—2x—1tx)+1 5
= 4x 2 ) 5 X
A=10x —2x?% —Enxz
(iii)(a)Z—:z 10—4x—mx=0
=210 =(mr+4)x
10 - .. ind
RO ... 8 (iii) (b)4 —xy+21r(2)
m+ 4
dy x+2y+n(3)=10
—==4-w<0 2
dx
20 —-2x—nx
2[10-2(z5) -~ (5] R
= — o—
x= +4 » m+4
1[101t+40 20 — 10m] 20-2x—mx\y 1 _,
. _p(feom) L,
4 n’s+4 % 8
= 1
r= 4[1t+4 T+4 A:&t——x"‘—zjr2
2 8
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CHAPTER-7 INTEGRALS

Q. Code
and
Marks
1 1 65/1/1
' 1
j l—l-l dx, x 20 is equal to (1m)
M
(A) -1 (B 0
(C) 1 (D} 2
2 1 65/1/1
2x = 65/1/2
I I A,? dx=k -2x + (, then k is equal to 65?1?3
X (1m)
=l | _
() p (By —log 2
log 2
; 1
¢ -1 Dy =
( | =
3 . X +8Ilnx 65/1/1
(a) Find: I —— dx (3m)
1+cosx
OR
s
4
(b) Evaluate : j dx
| &
0 cos’x /2 sin 2x
4 3 o 65/1/2
1—2s1n: ]
I¢ dx 15 equal to : (1m)
Cos™ x
(A) tanx—2secx+C (B) tanx+2secx+C
(C) —tanx —2gecx+ C (D) tanx+2gecx+C
5 65/1/2
. CcoSs 2x
(a) Find: I 5 dx (3m)
(sin x + cos x)
OR
F.4
t5sin x + 3 cos x
(b) Evaluate: j : ' dx
SInXx +cosx
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6 1 1 65/1/3
e” e” . (1m)
If j dx = a, then _[—Z dx 1s equal to
0 1+x 0 (1+x)
e e
A a—1+— B a+1——
(@) : (B) :
e e
C) a—-1——= D) atl1+—
(C) > (D) >
7 9, 65/1/3
. 2x —1
(a) Find: I (8m)
(x—1)(x+2)(x—3)
OR
5]
(b) Evaluate;ju x—1|+|x=2|+|x=5])dx
0
8 2a 65/2/1
(1m)
If f(2a — x) = f(x), then Jf(x) dx is
0
2a » a
(A) J f(%) dx (B) Jf(x) dx
0 0
0 a
(C) ZJ f(x) dx (D) 2f f(x) dx
a 0
9 65/2/1
% (2m)
Evaluate : '[ J1+sin2x dx
0
10 | 65/2/1
.. ’x +a (3m)
Find : J — dx.
X X—a
11 65/2/2
p dx i (1m)
J — is equal to
SIN” X COosS™ X
(A) tanx+cotx+C (B) (tan x+cotx)®2+ C
(C) tanx—cotx+C (D) (tan x—cot x)2+ C
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12 65/2/2
I8 (2m)
sin 2px
Evaluate : J _p dx, p € N.
Sinx
0
13 f and g are continuous functions on interval [a, b]. Given that f(a — x) = f(x) (6354)2/2
and g(x) + g(a — x) = a, show that I f(x) g(x) dx = % f(x) dx.
0 “%
14 X 65/2/2
” v DX
Find : J ~ dx. (5m)
(x+1D(x"+9)
15 : 65/2/3
(l' (1m)
. a .
IfJ xdx < 5 + 6, then
s 2
(A) —4<a<3 (B) a=4,a<-3
(C) —-3<ac<4 (D) -3<a<0
16 65/2/3
; (2m)
Find : J 2x3 ¥ dx
17 b b 65/2/3
. - < 9 ) (3m)
If ] x?dx=0and | x*dx= a3 then find the values of a and b.
18 - 65/2/3
Find : l (J tan x + +/cot x) dax. (om)
19 65/4/1
cos2x—cos2o : (1m)
dx is equal to
COSX—COs0
(A)  2(einx + xcosa) + C (B} 2(sinx—xcosa)+ C
(C)  2(sinx + 2xcosa) + C (D) 2(sinx+sina) + C
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20 ; 65/4/1
; (1m)
The value of J. dl— &
or 4g X
0
A) -—Z% (B) =
4
() tan™! e—g (D) tan e
21 65/4/1
Evaluate : (3n{1) /
T
1-sinx
j ox| 178InX | g
1-cosx
/2
| (@ Find: o
j COS X di
(4 +sin2x)(5—4 cos> X)
OR
(b) Evaluate :
n
J‘ dx
. aZcos®x + b2sinZx
23 65/4/2
J.f_*" (cos x — sin x) dx i equal to (1m)
(A} ef*smmx+C (B) —e*sinx+C
(C) —efeosx+C (D) e*cosx+C
24 1 65/4/2
dx i 65/4/3
The value of J.—_ 1S : (1m)
eX+e *
0
T T
(A) — — (B) —
4 4
o
(C)  tan™! e—z (D) tanle
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3/2
j | X COS X | dx
0

OR

(b)  Find:

dx
sinx + sin2x

25 R 65/4/2
Find : (3m)
cosxdx
1+cosx+s8inx
20 (a)  Evaluate: (65511/1;'/ ?
/4 )
SIMMXCOSX
dx
j cos? x +sin? x
0
OR
(b) Find :
2 2 ¢
\/x +1[log(,x -kl)—Zlogx]
J ; a
X
27 ) 65/4/3
If j‘e"‘””ﬁ”dx=ﬂfx}+ﬁ, then fix) is : (1m)
og| 5
(A) g 3logx (B) e 'x°/
-1 -1
€ — o —
2x 4x
28 — 65/4/3
Find : (3m)
Jx
——dx
I 1+ yx3/2
29 (a) Evaluate: 65/4/3
(5m)
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30 65/5/1
I,/l +sinx dx is equal to : (1m)
(A) 2(——sin§ + COS?EJ +C (B) 2[sin§—cos§) + C
2 2 2 2
(C) —2[sin§+cos§)+C (D) 2(3in§ +cos§J+C
; 2 2 2 2
31 /9 65/5/1
' r (1m)
J cosx.e™™* dx is equal to:
0
(A) O (B) 1-—e
(C) e-1 (D)
32 (a) Find : 65/5/1
65/5/2
J’ 2x 7 65/5/3
x2 +3) (x2 - 5) (3m)
OR
(b) Evaluate :
4
[(x-2|+|x-4]) ax
1
33 —— 65/5/2
J‘_—E‘—E— dx is equal to : (1)
SIn° X cos” X
(A) cotx+tanx+C (B) —(cotx+tanx)+C
(C) —cotx+tanx+C (D)) cotx—tanx+C
34 a 65/5/2
7 2 1
If I 1 5 dx = 3—, then the value of ‘a’ is : ()
1+ 4x 8
0
1 1
(A) — (B) =
4 2
1
(C) — (D) 4
3
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35 cos2x —cos 20 . 65/5/3
dx is equal to: (1m)
cosx—cost
(A) 2sinx+xcos0)+C (B) 2(sinx—xcos0)+C
(C) 2sinx+sin0)+C (D) 2(sinx-—xsin0)+C
36 ) 65/5/3
2x (1m)
J. dx is equal to:
5x% +1
0
1 : 1 =
(A)  —log6 (B) —logh
J J
(C) élogG (D) %logﬁ
e 4 v \
37 Let f'(x) =3 (x% +2x) - 3 + 5, f{1)=0. Then, fix)is : gg;g;;
. . 65/6/3
(A) x3+3x2+—2—+5x+11 (B) x3+3x2+——2-+5x—11 (1m)
X X
(C) x3+3x2-—2—+5x—11 D) x*-8x%- = +5x~-11
X X
38 65/6/1
X+5 & : . 65/6/2
=767 e* dx isequalto: 65/6/3
(1m)
(A) log(x+6)+C (B) e*+C
b 4
© ——+cC ™ —i4cC
x+6 (x +6)
39 65/6/1
. : 65/6/2
(a) Find: 65/6/3
B (Sm)
j X { 1 ax
(x-1)"(x+3)
OR
(b) Evaluate:
/2
|
SinXx + CoS X
0
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40 ollogx _ Blogx 65/7/1
= dx 18 equal to : 65/7/3
I Blogx _ Slogx ™ (1m)
e -
X2
(A) x+C (B) T)-+C
4 3
- X = X
(C) + C (D) + C
4 3
41 For a function f{x), which of the following holds true ? 65/7/1
5 . 65/7/2
: . 65/7/3
(A) J-Hx)dx =jflu-b~x>dx (1m)
J‘ f(x)dx =0, if {is an even function
(C) J!(\)dx -zjl'xldx‘iff‘is an odd function
2a a @
(D) Iflxuix =Iflxid_\ VJ'('Qa‘xldx
0 0 0
42 X 65/7/1
‘[.f—— dx i3 equal 1o : 65/7/2
,‘I[-i _ X (1m)
P ——
1A cag—l (e} + O {B) an~! [e®) 4 O
2 2
i kY
B . e
0y — +C D) sinl|—|+C
2 2
i
43 ial Find : 65/7/1
(5m)
1
J' ; S+ 1.-| dic
(x™+20Ex" +1
OH
(h) Evaluate :
1 *lanx
——— dx
Japox + tan x
i
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44 o 65/7/2
J- Ij dx  is 1_:|_|_|_:.;|.f o (1m)
L
sin "t (%) . s
(Al — (B} log,i1—a%) +C
log, a
. . | X\
(i oos A ]T . D gin " ta"h e
log, a a®
45 {al Find 65/7/2
b (5m)
j-—? dx
[x—10x" +4)
OR
b Evaluate ;
I_H_"*f_ d
Ll - T
46 e 65/7/3
g d - (1m)
———dx is equal to |
16 1+ 9
1 —X
) B nlie e B o lotn 3e F O
9 12 4
Lo fo—x
e &
() tan~t —4— +C (1Y) ——tan 1| — [+ C
L] L} 4
47 . 65/7/3
(a) Find : (5n/1)/
3x+1
J 5 dx
(x —2)° (x+2)
OR
(b) Evaluate :
w2
j dx
COS X + Sl.l'l X
0
48 g 65(B)
2x 1m)
d). is equal to (
4 4
t 1
1 2 - 1 -1 X
(A) —tan™ = SIPN (B) —tan™ 1— +C
4 2 2 2
. 1
(C) — tan™ =— +C (D) 2 tan™ x? +C

Copyright-©/2025/Jitu Sharma




49

. X .
e” -——— dx is equal to

(1+x)°

(A) e*

+C (B) e"'~1

(C) e'-—+C (D) e*-

65(B)
(1m)

50

- J
Find ; ' e ':‘l dx
T =-D(x"+1)
OR

4

Evaluate : ‘ (x| + |3—x]) dx
1

65(B)
(Sm)

ANSWERS

B) 0

—1
A
@) log 2

X4 siny
I ix

14 cosx

-

P X
X+ 2s5in - €os

5
=X

|
Y

]

2¢05

P

¥
3
ad s

' R— P <
=I.\" —S5e¢” lLv-jt:tll-— ax
\ 2

\2

X X X

=xtan —Ilnn d,\'+l tan  dx
2 2 2

X
=xtan = C

1

4 .

I dx ]-:j ol

e 27 i
' cos’ xJ2sin2x e

: 1e( 1 1)
II‘ dx =,j| 0 |df

—
2 1 cos' xy/tanx

1 ‘(l + mn:.\')xec: x

dx

(=

r \/"lu X
Puttan x =r=sec” X dy=dr

(A) tanx—2secx+ C
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cos2x cos” x —sin” x
I ~dx = I —dx
(sinx+cos x) (sinx+cosx)

Cos X —sin x
= I dx

Sinx+cos x

= log|sin x + cos x|+ C

X2 = . ) e s
Ssinx+ 3cosx '
= [ = dx (i)
5 Sinx+cosx
g/2os81l) —— X JCO0S| —=— X x/2 ’
2 2 Scosx+ 3sinx
I= | dx = | ~Zdx - (ii)
T R a y  Cosx+sinx
sin| ——x |+cos —2-—.\'

Adding (i) and (ii), we get

NIN

x/2

21 = j’sm=>1 4x] =

6
(B) 01+1—,-
2
7 2x-1 1 1, 1 10 1
j dx —I—{h‘——j :11‘+—_[ dx
(x=1)(x+2)(x-3) 679 x—1 37 x+2 29 x-3
(L'siug Partial Fra ct‘iuu)
1 1 1
=-—1 —-1l|——log|x+2+—log|x-3|+C
ﬁug|x | 30g|r | 2|:|g|
I=[(j=-1|+x~2+]x-5[)ax
1 E [ 2 £ £ I
I—|:—j.{:r— 1};.".\'+I{x— l:lfi'r-‘+i —j{x— !}rtr+j{:r— l}rfx:|+|:—j'|:x—52|f'.’xi
i] f R [ x ] |
{‘-l} L=t | (x=2) +{f-’l  (x-5)
2 4 s
a 1 n z 0
17 13 25 &5
— e e — o —— —
z 12 -
8 (D) 2 [, f(x)dx
? Given definite integral = | OI JJ (sinx + cosx)2dx
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FSE

= f (sinx + cosx)dx
0

T
= [—cosx + sinx];

=1
10 1 x+a 1 1
I = J-—_I.:d.‘{ = f:d't + a [—dl
Xvx2—a? Vx2 — a? J xvx2 —a?
| 1 X
= log |x + /%2 —ag| + sec” (_1) +C
11 (C)tanx —cotx + C
12 _ T sin2px
I f':' sinx dx

_ [Tsin2p(m—x)
B J..;. sin (0 — x)

(“ —sin2px
sin x

[ = dx

o
Adding. we get
2I=0
~1=0

13 .
1= [ fogeas
<0

= J.af['_a —x)gla—x)dx
0

— | foora - geonax
0

0

I=a [ f(x)dx — J f(x)g(x)dx
Jo

Adding, we get I = %fﬂa f(x)dx

14 hX A +B:{+C
x+D(2+9) x+1 =£+9

C_g
T2

a3 =

A . B
= = —_—, =
2
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Given integral

‘{+9
——f dx + - f
+1

-1
B += d
fw{+1 j dx 4Jx2+9 *

3
= ——106|‘<+ 1| +—log{v + 9) +§t=m 3 + C

15 (C)—3<a=<+4

16 I=[2x3e"dx = [ 2xx2e* dx

Putx? =t = 2xdx = dt

| = (tefdt
= tet—fetdt
=tet—et+C

—e¥ (2 —1)4C

17 b 4 _ 4
(xgdx=ﬂ:~—=ﬂ
Ja 4
=b*—a*=0
=a=-b (a#bhb)
(b 2y _ 2 b*—a® 2

2dy = — i

) F 3 3 3
=b*—a*=2
= h? =
=b=1
=b=1a=-1

18 I= J- sinx+cosx

e —
VEINXCOSX

— [ sinx + cosx
=42 _Td}{
Vsin2x
Put sinx — cosx = t = (cosx + sinx)dx = dt

On squaring both sides. we get 1 — sin2x = t*
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1=42 (

——dt
J 41—t

V2sin~t + C

V2sin~!(sinx — cosx) + C

19

(A) 2(sinx + xcosa) + C

20

(C) tanle—=—

T

4

21

(1—sinx )
— |dx

(| 1—cosx )

‘ . X )
- 1—-2simn—cos—

. p) 5
3 — = |dx

19| =

(1 i X 2
—cosec” ——cot— ldx
“ S 2 )

- \
. —

e o E
=—| e  cot——e? cot—
| - 4

22

cos X
F= . d
'[(4+sinz.\')(.5—4cosz.\') §

_[ CoS X
’ (4 + sin? x')(l +4sin’ x ) ‘

sin x = f gives
dt

= _
I(4+r3)(1+4r’)
:_L_ I a - 4 f ai > (".using Partial Fraction)
1574412 157 1+47
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£y 2 =
=——tan" | - 1 +—tan~ (2¢)+C
2 L2.) 18
1 o SIAX) 2 :
=——tan l| — ]+Fta11 Y(2sinx)+C
r dx
I:J. 32 Ta2
@ cos” x+b"sin” x
xi2 dx
:2_‘- z 3 2 in2
a cos x+b sin" x
7 sec’x
_[ dx
- a’ +b*tan’ x
tanx:tglves
I= 2j
a +b t’
2 b L (b\|
= —tan ‘ _
b a \a ) 0
I
ab
23
(D) eX*cosx+C
24 =
(C) tanle—=
4
25
cosx
Iz[ —dx
“l+cosx+smx
1 X . 21X X . X
COs” ——sIn” — cOosS——sIn—
_ 2 2 dx 2 2 g
. X X X
2co "j—+7’~3111—c0£~.— 2cos—
2 2 2 2
, 1 - X .
14 1) = 1‘+,»_10gccss: +C
:—[ [-tan— |dx - 2
2] 7]
- -
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26

xid .
{ SMXYcosxy

I= dx

i - 1
S COS X +sin” x
dividing numerator and denominator by cos® x,

xid 2
tan xsec” x
[= [ lanxsee x
v l+tan’ x

Puttan’ ¥ == 2tan ysec’ ydx=drf

ju
whenx=0.f=0:whenx="—.r=1

L odt

61+f

| 1,
- [tan r]
- 0

F

==

2

| —

pu
8

Due to printing error, the given function is not integrable.

So full marks may be given for every attempt.

27 _1
(C) —
2x
28 -
I= 1 ‘{llT e oy
L [ & '\,ull-"' ]
'F"'I.!lfJ."z — 3 :e; Ve = o3t
. T
= I=—|—7
37 1+ a4F
|
Pt === .t ==
2.t
— == e f=
3oL
AT e. . ¢ S
=E|Jl|'"'_—1 _.—H_I
A
=—[z—log|l + =] |+«
_i-
= -u'"’_—]n:lglj + 7] |+
A1 7
=:_xf.1“'—l¢t| + 4 ¥ |*f_
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29

.

= | TCOS ANl

i

| ik LEP.

= | rcosTvdy - |-1.'|:-r|¢, TXOY 13
i 13

Consder | reos e

TREIMAYT  FSILTY
mx = ' ol
T = T
YEINAY CO5RTXY
= + - (24
T T

usmg (2 ingl).

ASIOTY COSAY |0 XSILTE  COSTX

T = T !. E T i T !.
(3 y{ 8 1
l2s B :.: | _2:_ 2

5 1

ax
I=|- :
SIN Y+ s 2y
- dax

Y sinx(1+2cosx)
- sin x

=| — dx
Y sin” x(1+ 2cosx)

- SIN X
_ ff.-'l:

“(I—cosx)(l+cosx)(l+2cosx)

Putcosx =fr—=sin xdyx=dt

_" ar

(1= )(1+r)(1+21)

1 ¢ dr 1, dr 4 ar
=l a3

:l]0g|l —r|—llog|1+r —E]0g|] + 21+ C
(&) 2 3

1 1 2
_ 6]0g|l —cosx|+ jlog|1+cosx‘|— . log|l+2cosx|+C
30 (B) 2 (sin5 - cos3) + C
31

(C)e-1
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392 _ 2x
(a) Letl= f—[x2+3][x2—5] dx
Putx? =t = 2x.dx = dt
dt
= 1= Jqt1:+a:)~n:—5}
1 1
- f(_ 83 | S[t—Ej) de
=%[Iﬂg t—5|—log|t+3|]+¢c
1 xZ-5
- Elﬂg xz+3‘ te
OR
4 .
() [ (Ix—2[+[x—4]) dx
= [f2-xdx+ [[(x—2)dx— [F(x—4)d
- 1( X) X 2 (X ) X 1 (X ) X
_ [cZ—x:IZ]z +[(x—2}2]"’_ [:x—ﬂzr
L2y 2 Iz 2y
1 9
= S+2+-=7
33 (B)—(cotx+tanx) + C
34 1
(B) —
2
35 (A) 2 (sin x+x cos 8) +C
1
36 (A) s log 6
37 2
B) x> +3x*+ =+ 5x - 11
X
38 eX
(C) +C
X+6
39 | S __ A B € _3@ iz e
|E—L)"[X+35) 51 T Eta =1 (Il 8 KEt+3
ol L By M
T—Elug l.‘\.—llﬂ-?—|:+ ;lu; |_'-:-|--3| L
OR
n
B Letl= IL'-_—_“—_— dx
i ) EI"-.FII'I‘S.E
= _Jf MEH:;IW dx 1sIng property
m e
A= l']- -.‘:I||'-::i'l.l¢~.
Zyz 0 _x.'.-ul%-r K|
2= —:EJ-:ug Icuser{% + ﬂ - mr{—+ :-.]I Iz
w V241
I= a2 log V21
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40 <}
(C) —+C
4
41 b b
(A)If(x) dx=jf(a+b—x) dx
a a
42 x
1 €
(D) sin 1[?]+ C
43
' x 41 EHE LR 1 _d&x (Using Partial Fr
“’J(x:’l)(lx:+1)(x—'jsz- -;I’x e x  (Using Partinl Fractions)
-:--712-lan '[7"-}'&%-—%&:""(\5\)4&
1 a X < fh )
or=—z=] X|+C
: w:( N
OR
(b) Let I=j-m—n:dx — i)
wex + nx
t(z—x}tanx .
I‘I‘"\*l"l\ R
Adding (i) & (i), we get
Zl-ai tan x 1'!:21::{ l:g}( S0 X - lanx)
" SeC K+ Tanx sec’ x—tan’ x
=xj(xecxlanx—s«‘x¢l)dx
-:(wcx-laux¢s)]:_
=x[-l+a-l)=x(n-2]
.-_l::(:r—Z) orn[z-!;
44 sin_l(a:)
A ——72,c
log, a
45 1 1 1 2x 4
[a)f - dxi=—|—dx—— . x X —j. dx, (By Partial Fractions)
(x—l)(x'+4] 54 x-1 107 x" +4 x +4
1 1 2 2 1 X !
=—loglx—1——log|x +4)+—tan™ —+C
5 g‘ | 10 g( ) 5 2
OR
(h) Let l'—i‘—‘I!Ld\ ‘-')l;fgmq
AR R T Tecon
-»:l-nj: ‘;:"'_:: s
Substituting, cony = Lain vy = —<dt, we get,
- i:I ?-,:un"tll
2 nl " n')_x:
2\ 4 4) 4
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46

1 il 3
B) ——t:
(g g AR ( 4

e

47

(a) Using Partial fractions,

J- 3x+1 dx ~
(x—2)(x+2) 16

—I

4(

x—2 7

5l 2|—
p g

S
or =—

3 1

)

I__
‘ 169 x+2

) 10g|1+2+(

log

16

n
— =X

>
SN - FU——

l sinx+cosx

(b) Ler 1 = -j

v

w2

= dx =>I=
Cosx4sinx

'3 1

=1I=

Or,I=

x+ 2|_4(x—

- w'l
) e

i R AR A

12

+C

2)

Or

dx=2I= dx

'r'i 1
2 . cosx+4sinx

"/_;)dx

= 4:‘5 [log(\,’L 1)-1og(+2 - 1)J

W2

n ﬁ+1
'_log(ﬁ—l]

48

4+
2 +c

(A) %tan‘ >

49

1
I
(B) e*. -+ C

50

x4l

[x—d=Eid]

{a)p | iy

wl—s+1 A Bu+C
= —— e ——
-1 wEed

Let —————g-—r
L= L3 wEe1]

Gretting A = ;I;,B = -%,C = =

=

ef
E_I.ti-l-'l 2

o x o
z_rx—l zsz—l
1 L z 1 -1
—sloglx — 1| + Jlog|a® + 1| —ctan"'x + C
OFR

(b) [ Clxl + |3 — x|} dx

[ ixlax+ [ 13— xlax

4 -3 "
Jlr.l::f.'c--J 1_3—.:]:‘!.:—_!-{'3-—.:]:1.::
1 1 %

=10
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CHAPTER-8 APPLICATION OF INTEGRALS

Code
and
Marks
The area of the shaded region bounded by the curves y? = x, x = 4 and the 65/1/1
x-axis is given by 65/1/2
) 65/1/3
' x=A 1M
1 2 3 1 3 5
14
| 2
(A) J-.\‘ dx (B) Ivz dv
0 0
| |
(©) 2J'J.\_- dx (D) IJT dx
0 0
Sketch the graph of y = | x + 3 | and find the area of the region enclosed 65/1/1
by the curve, x-axis, between x = —6 and x = 0, using integration. 65/1/2
65/1/3
3M
The area of the shaded region (figure) represented by the curves
y=x%, 0 <x <2 and y-axis is given by 65/2/1
) ) s W 65/2/2
% 65/2/3
1M
29
¢
4
x=2
0
(A) l x* dx (B) | J;dy
0 0
] !
(C) ’.13 dx (D) ‘ \/_\—(l)'
0 0
Using integration, find the area of the region bounded by the line 65/2/1
y = 5x + 2, the x - axis and the ordinates x ==2 and x = 2. 65/2/2
65/2/3
SM
The area of the region enclosed by the curve y = Jx and the lines x = 0 ggfj;;
and x = 4 and x-axis is : 65/4/3
16 x 32 .
(A) 3 sq. units (B) 9 8q. units 1M
16 . 32 .
(C) =3 §q. units (D) Y sq. units
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6 x2 32 65/4/1
Calculate the area of the region bounded by the curve — + = =1 and the 65/4/2
9 4
65/4/3
: Y A 2M
Xx-axis using integration.
7 The area of the region enclosed between the curve y = x| x|, x-axis, x = = 2 65/5/1
dx=2is: 65/5/2
an .\—8 1S ” 65/5/3
(A) - (B) — 1M
3 3
) o0 (D) 8
8 Sketch a graph of y = x2. Using integration, find the area of the region 65/5/1
bounded by y =9, x = 0 and y = x2, 5M
9 Draw a rough sketch of the curve y = Jx . Using integration, find the 21?/[/ 5/2
area of the region bounded by the curve y = Jx, x = 4 and x-axis, in the
first quadrant.
10 | In a rough sketch, mark the region bounded by y=1+ |x+1|,x=-2, 65/5/3
x = 2 and y = 0. Using integration, find the area of the marked region. 5M
11 | The area of the region bounded by the curve y% = x between x = 0 and 65/6/1
x=1is: 65/6/2
3 . 2 ; 65/6/3
(A) 3 sq units (B) 3 8q units 1M
(C) 3squnits (D) % §q units
12 | Draw a rough sketch for the curve y = 2 + |x + 1|. Using integration, find (551?/[/ 6/1
the area of the region bounded by thecurvey =2 + [x+ 1|, x=-4,x=3
andy = 0.
13 | Use integration to find the area of the region enclosed by curve y = - x2 65/6/2
SM
and the straight lines x = — 3, x = 2 and y = 0. Sketch a rough figure to
illustrate the bounded region.
14 2 g2 65/6/3
Using integration, find the area of the ellipse — + ¥z = 1 bounded 5M
a
. a a
between the lines x = - 3 tox = 3
I5 | A woman discovered a scratch along a straight line on a circular table top 22;;;;
of radius 8 cm. She divided the table top into 4 equal quadrants and g;{/ 7/3

discovered the scratch passing through the origin inclined at an angle %
anticlockwise along the positive direction of x-axis. Find the area of the
region enclosed by the x-axis, the scratch and the circular table top in the

first quadrant, using integration.

Page- [88] Copyright-©/2025/Jitu Sharma




16 | The area of the region bounded by the linesy=x+ 1, x=1,x=3 65(B)
e 1M
and x-axis 1s
(A) 6 squnits (B) 8 sq units
(C) 7.5sq units (D) 2 sq units
17 | The region enclosed between x = y2 and x = 4 is divided into two gl?/I(B)

equal parts by the line x = a. Find the value of a.

ANSWERS
: (D) j Jr dx
; 0
Required Area
-j‘ydv
azi(.\'+3)d\-
-zl:!.\‘-;.i!:
=9
3
(D) [ [ydy
4
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The required area
’ “(5x + 2)dx| + f‘(s.r & 2)dx
A (5x +2)* % ¥ l(Sx + 2)* 2,
10 10 -2
_64 144 104
o T ki | S
S 3
(C) — sq. units
3
6 3
_/"' S A=2x —Ix]‘) - x"dx
’/‘/ \\\ 0
" , . 4 x . YT
: =—| Z4/9-x% +=sin '(—)
3|2 2 3)|,
T AlE. . B o sl
== (0+—sm '1)—0}
3 2
=3
7 16
(B) +
8 | 'l
\ . |
\ |
1 Il J
|
|
'I
|
Il
1
|
2 S
\
Required area = f:ﬁ dy
_ 2 1,3/21°
-3 [y f ]o
=18

Note: If area is found in second quadrant, may be considered.
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Required area = f: Vx dx

2 4
=3 [x:m]o

10

§
Required area = f_-;(— x) dx + f_zl( x+2)dx

= —-;- [x%]23 + Exz - Zx]il

=9
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11 (D)ésq units
12
Correct Graph:
Required area = [ (2 + [x + 1]) dx+ [~ (2 + |x + 1]) dx
= f:41(1 —x) dx + f_31(3 + x) dx
_ _f(1-x) L4 (3+x)? 3
2 ‘5 2 =1
1 3
=2 116=2
2 2
13
Correct Graph:
. TS
Required area = |f 5= X dx|
e
- | g% ]3‘
1
=|-3 (8- (- 27))|
35
3
14 a
Required area = :—E I:‘u L x* dx
0
d
' P
Abix T 5 A& rs=gX
= = —X~ +=——sin "~ —
a |2 2 a
il
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4b /3 -
D [2 \EL SR
a L4 2 2 6
=ab liﬁ ~ E}
2 3
T B —
N IE——
xe-a/2 x=a/2

15

Correct graph

Equation of the circular tabletop:

X +y' =64
| & - wriv Equation of line (scratch): x=y
The line and circle intersect at x = 4\/2_

Area of the shaded region

442 N
f.\d.\-f- I V64— xdx
0 N

2

» PV
] e ]
)

2 8.5

2

= %+325in" 1-242 .42 = 325in™

=16+16m—16—87=8n cm’

16

(A) 6 sq units

17

Zfoa\/?dxz J:\/de

5 2 %u 2 %4
Tdi xglx]o_i[x ]0
4[ g_] 28
= - = -

33“ 318
=»az=4
2
—— = a=43
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CHAPTER-9 DIFFERENTIAL EQUATION
Q. Code
and
Marks
1 Thie S pIeseae . e ! : s . 9 65/1/1
Which of the following is not a homogenecous function of x and y ? 65/1/2
(A) y*—xy (B) x-3y 65/1/3
. oY Y 1M
(C) smn® =+ = (D) tanx—secy
A -
2 The integrating factor of differential equation (x + 2y*) (;—\ =2y 18 65/1/1
ax
A 1M
A) e? (B) 1
Jy
1 =0 1
© — M e ¥
y2
3 N gLt ; dy Ity 65/1/2
The integrating factor of the differential equation — +y=—= 15
dx X 1M
A
e
(A) xe* B) —
X
v |
(C) — (D) xe-
@
4 s 65/1/3
) N T dy\"| _d%
T'he order and degree of differential function |1+| — =—= are 1M
dx dx~
(A) order 1, degree 1 (B) order 1, degree 2
(C) order 2, degree 1 (D) order 2, degree 2
5 If p and q are respectively the order and degree of the differential equation 65/2/1
| (dv ) 65/2/2
= 1l =0, then (p=-q) is 65/2/3
dx\dx )
(A) 0 (B) 1 M
(C) 2 (D) 3
6 ” y ; s dy ; 65/2/1
(a) Solve the differential equation 2(y + 3) —xy —=0; given y(1) ==2, 65/2/2
dx 65/2/3
OR
(b) Solve the following differential equation : 3M
9 dy o
(1 4 x%)—=+ 2xy = 4x°.
dx
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The order and degree of the differential equation

a2y Y (ay? dy)
{dx_);] + (ﬁ) =xsin(%) are :

(A) order 2, degree 2 (B) order 2, degree 1
(C) order 2, degree not defined (D) order 1, degree not defined

65/4/1

1M

The integrating factor of the differential equation

g+ytanx—sccx=0is:
dx
(A) —cosx (B) secx

(C) logsecx (D) eSCcX

65/4/2

1M

dy

The solution of the differential equation —~ = = represents family of :

dx y

(A) parabolas (B) circles
(C) ellipses (D) hyperbolas

65/4/3

1M

10

During a heavy gaming session, the temperature of a student’s laptop
processor increases significantly. After the session, the processor begins
to cool down, and the rate of cooling is proportional to the difference
between the processor’s temperature and the room temperature (25°C).
Initially the processor’s temperature is 85°C. The rate of cooling is

defined by the equation %(T(t)) = — k(T(t) - 25),

where T(t) represents the temperature of the processor at time t (in

minutes) and k is a constant.

Based on the above information, answer the following questions :

(i) Find the expression for temperature of processor, T(t) given that
T(0) = 85°C.

(i1) How long will it take for the processor’s temperature to reach
40°C ? Given that k = 0:03, log, 4 = 1:3863.

65/4/1
65/4/2
65/4/3

4M
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11 The sum of the order and degree of the differential equation 65/5/1
. S 65/5/2
1+(3) | = 4 4. 65/5/3
L dx J dx?2 >
5 1M
(A) 2 (B) E () 3 (D) 4
12 Find the particular solution of the differential equation 65/5/1
wOie | BN 48 N s
[xsm (‘(] )]dx+xd)_0 M
given that y = % when x = 1.

13 The integrating factor of the differential equation 65/5/2
dx __Xx log x 1M
dy R logx—vy

X
(A) = (B) e
Bx
(C) elog x (D) logx
14 Solve the differential equation 653{1\5/1/3
(y | dy ( y ]
X cos| = | =ycos| | +Xx.
x}dx X

15 The integrating factor of the differential equation 65/5/3
dx -—(1+sinx) i M
dy x+ycosx

(A) logcosx (B) 1+sinx
(C) ell +sin x) (D) elog cos x
16 Solve the differential equation 65/5/3
ryd
xcos(}—)—y =y cos(—}i] + X. M
x ) dx X
17 The order and degree of the following differential equation are, 65/6/1
respectively : M
4
” i{_ + 20dy/dx +y2=0
dx
(A) -4,1 (B) 4, not defined
) 1,1 (D) 4,1
1 ; ; p : : 1
8 The solution for the differential equation log (3—'::] =3x+4y is: gg;g;Q
65/6/3
(A Se® 4+d4e*x4C=0 (B) ¥y 4+ C=0 M
(C) 3™ 4+4e#*4+12C=0 (D) 8e % +4e¥ +12C =0
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19 (a)  Solve the differential equation : x2y dx — (x3 + y3) dy = 0. 65/6/1
65/6/2
OR 65/6/3
; 2 g dy x SM
(b)  Solve the differential equation (1 + x2) 2 2xy — 4x2 = 0 subject
to initial condition y(0) = 0.

20 The order and degree of the differential equation 65/6/2
d%y d d? , M
244X =x log CY | are respectively :

2 d 2
dx X dx
A 0,3 B) 2,1
(C) 2, not defined (D) 1, not defined

21 d2 2 d 65/6/3
The order and degree of the differential equation —32’ 21| = are,

dx dx 1M
respectively :
(A) 2,2 (B) 2, not defined
Cc 1,2 (D) 1, not defined

22 , . - dy 65/7/1
Solve the differential equation — = cos x — 2y.

X 5M

23 Camphor is a waxy, colourless solid with strong aroma that evaporates gg;;;é

through the process of sublimation, if left in the open at room temperature. 65/7/3
4M
(Cylindrical-shaped Camphor tablets)
A cylindrical camphor tablet whose height is equal to its radius (r)
evaporates when exposed to air such that the rate of reduction of its
4

volume is proportional to its total surface area. Thus, av = kS is the
differential equation, where V is the volume, S is the surface area and
t is the time in hours.
Based upon the above information, answer the following questions :
(i) Write the order and degree of the given differential equation.
(i1) Substituting V = nr® and S = 2ar?, we get the differential equation

ar = Zk. Solve it, given that r(0) = 5 mm.

dt 3
(i11) (a) Ifitis given that r = 3 mm when t = 1 hour, find the value of

k. Hence, find t for r = 0 mm.
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OR

(111) (b) Ifitis given that r = 1 mm when t = 1 hour, find the value of
k. Hence, find t for r = 0 mm.

24 : . : . 65/7/2
Solve the differential equation (x% + y2)dx + xy dy =0, y(1) = 1. 5M
25 " : . : . , 65/7/3
Solve the differential equation (x—siny)dy + (tany)dx=0, given
y(0) =0, 5M
26 The integrating factor for solving the differential equation 65(B)
dy 2 . 1M
X+o——m=y=2x" 18
dxy ° ¥
(A) «x (B)
x
(C) e (D) —log x
27 Assertion (A) : x?%dy = (2xy + y?)dx is a homogeneous differential 65(B)
equation. IM
Reason (R) : A differential equation of the form
dy P ; y ;
d_) = F(i] 1s a homogeneous differential equation.
x X
28 (a) Find the particular solution of the differential equation, 65(B)
-(z'v- ~14+x%4 v oy .1"3‘\,"“5, given that y = 1 when x =10, 3M
ax
OR
(b) Solve the differential equation : 2xy % X% 4+ 3y%,
oy
1 ;
(D) tanx—secy
2 1
B —+=
Jy
3 %
B) —
X
4 (C) order 2, degree 1
5 (B) 1
6 (a) Given differential equation can be written as
Y o
y+3 dy = dx
3 1
= f(l —m)d}' = 2f;dx
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=y —3log|y + 3| = 2log|x| + C
y=-2,whenx=1=C=-2
Hence, the required particular solution is
= y — 3logly + 3| = 2log|x| — 2
OR

Given differential equation can be written as

dy 2x 4x? C e . )
- -y = —— _ which is linear in y.
dx  1+x2 1+x2 %

2x .
LE. = e/707% = plog(14x%) = 1 4 42

The solution is given by

y(1+x?%) = f4x2dx

4
::y(1+x2)=-§x3+C

x.'l

ory =- = + € =——, which is the required general solution
3(1+x2) (14x2)

(C) order 2, degree not defined

(B) secx

(B) circles

10

dT ,
iy\—==k(T-25
(1)S==k(T~25)
:Lz—kdl
T-25

= fﬁz—z—kjm
T-25
=log|T-25|=—kt+C ..(a)

Whent=0,T=85

= logb0=C
Usinginequation (a),log|7— 25|=— kt+log60  ...(b)
(i) When k=0.03,log|T - 25|=—0.03t+10g 60
—log ﬁ’:—o.%t
60

= T'—-25=60.e "
When 7'=40, (=4,
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15 :
e lfu.m::
60
G 1
—e "% ===-0.03t =—log4
; ‘

logd 1.3863
=4 = =

= = =46.21m
0.03 0.03

11

C) 3

12

x.sinz%—y].dx+x.dy= 0

dy :
=>—’=¥—sm2§

dx X

dy dv
Puty =vx = Pl R

dv -,
» X—+v=v-— sin’y
dx
2 dx
= — [ cosec’vdv = =
= cotv = log |x| + ¢
= cot§=log|x|+c

x=1,y=f=>c=1

= cot%=loglx|+1

13

(D) log x

14

dy

=Y 4 sec?
dx  x X

- [
= [cosvdv= [—
= sinv = log |x| + ¢

=5 sin’;':logle-c

15

B)1+sinx

16

dy
=>2=%4 sec?
dx X X

Puty = vx

=>d—y—v+ xﬂ
dx dx

dv
=.n.r+xd—= V+ Secv
X
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dx
= [cosvdv= =

= sinv = log [x| + ¢

= sinf=loglx|+c

17 (B) 4, not defined
18 (D) 3e™ + 4e*™ + 12C=0
19 : : : : . dy yx?
(a) Given differential equation can be written as — = ——
dx x°+y
Put y = vx, so Y
dx dx
Tt f dv vx3 v
erefore, v+ x— = =2 = T3
4
s
dx 1+v3
1 1 —dx
G+ 3)dv=—
Integrating we get
-1
—+ log|v| = - log|x| + C
—+ loglv| = - loglx
—x3
—3y3+ log|ly| =C
OR
: . dy 2x o oax?
(b) GivenD.E.is = +—=y = —
2x -
Integrating factor is e/ T2®* = 109 (14x%) _ (1 4 x2)
Solution is y(1 + x?) = [4x%dx +C
4 3
y(1 +x?)= —-)-3(— +C
; oz 2y 4x3
y(0) = 0 gives C = 0, hence solution is y(1 + x?)= %
20 (C)2, not defined
21 A) 2, 2
22 The given differential equation can be written as:

gx-‘_".q.z}::cosx.'raking P=2,Q=cosx

24
Integrating factor is given by, I =eI =g

.. The solution is, y-e** = Iez‘ cos xdx
2x 2x
Let, I, =Icosx-ez‘dx = cosxe—-j(—sinx)e—dx
2 2
2x

2x 2x
e cos§+l sinx-e —Icosx-e—Ax =
2 2 2 2

2x

2x 2x _
.8 COSK: .8 smx_lll=;~,11=~e—(2cosx+sinx)
2 4 4 S

=1,
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.. The solution of the differential equation is
2x

y-e* = e5 (2cosx+sinx)+C = y= é(2cosx+sinx)+Ce'z‘
23 (i) Order = 1, Degree =1
- : g . ; 2k 2
(ii) Separating the variable and integrating, Idr = s Idt =>r= skt+ C
Putting t=0,r=5,weget C=5
r= Ekt-l- 5
3
(iii) (a) Putting r=3,t=1, 3=§k(1)+5:> k=-3
[~
r==2t+5,Forr=0,t= %hours or 2.5 hours
OR
(iii) (b) Putting r=1,t=1, 1=§k+5:>k =-6
L r==4t+5,Forr=0, t= 2— hours or 1.25 hours
2
24 e
dy xX+y° X dy v
— = =- yPut y=vx, —=v+x—
dx Xy y dx dx
X
s v+xﬂ—-l+vz =M‘ﬂ__l+2vz
dx v dx v
1 4v 1
= - dv=~—|—-dx
4Il+2v’ Ix
=5 ilog(l+ 2v2)= ~log|x|+logC
e y ‘D
=log(1+2v’)=log— =>1+2| >~ | =—, D =C*
g(1+2v')=log— (x) =
For x=1y=1,D =3,
. The solution of the differential equation is, (Zy" +x° )xz =3
25 The differential equation can be written as:

354- coty-x=cosy, which is a linear order differential equation
Y

Here, P=coty, Q=cosy, LF. (Integrating Factor) = ol 2 9 _ gloguiny =siny

The solution is , x(siny) =Icosy-siny dy
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siny)’
= x(siny)= (-—2!)—+C. For x=0,y=0,C=0.
' N g Sy, .. -
. The Particular solution is: xsiny = or siny=2x or y=sin" 2x
26 1
(B) -
27 (A) Both Assertion (A) and Reason (R) are true, and Reason (R) is the correct
explanation of the Assertion (A).
28 (a)
dy _ 2 2 2,2
—— 1+x“+y“+x°y
dy
— = (1+x%)(1+ y*
=z =i YA +y%)
dy 2
jTyZ = I(l + x°)dx
1 x
=tan" 'y =x+?+(.‘
n
y=1 whenx=0 =>C = ;
3
Particular solution is(:)[{an‘ ly=x+ % +E
(b) The given differential equation can be writ
dy x*+3y?
dx  2xy
putting y= vx , we get
A dv x% + 3v%x?
v+ X— = ——
dx 2xvx
J’ 2v v = 11:
1+v Y x
=>log(1+ v?) = log|x| + logC
=>1+v?=Cx
=>1+ﬁ2=Cx or x* +y* =Cx?
X
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CHAPTER 10 VECTOR

Code
and
Marks

—) /.\ A A )y I‘\ A A 3
If vector a =31 + 2j — k and vector b =1 —j + k, then which of the

following is correct ?

65/1/1

> - > -
(A) allb (B) aLlb
> — — >
@€ |'b[>]a| M lal=|b]|
= b » ¥ — ~ ] 65/1/1
Ifa+b+e=0,|a|=437,| b |=3and | ¢ | =4, then angle 65/1/2
—+ » 65/1/3
between b and ¢ 1s
) T
(A) — (B) —
: i 1
F I T
0 = 1))
© 3 ) 3
. . . ] - A A A 65/1/1
I'he diagonals of a parallelogram are given by a = 21 — j + k and | 65,59
— .-'-. A A
b =1 +3) — k. Find the area of the parallelogram.
(a) Two friends while flying kites from different locations, find the |65/1/1
: ety : : 65/1/2
strings of their kites crossing each other. The strings can he 65/1/3
:- A A A — A A A
represented by vectors a = 31 +j +2kand b = 21 — 2§ + 4k,
Determine the angle formed between the kite strings. Assume there
15 no slack in the strings.
OR
(b} Find a vector of magnitude 21 units in the direction opposite to that
—
of AB where A and B are the points A{2, 1, 3) and B{8 -1, 0)
regpectively.
e R A A ¥ A A A 65/1/2
Ifa =1 —-4j+8kand p =21 — 8j + Ak are two mutually parallel
veotors, then L 18 equal to
(A) 1B (B) 18
— 34 34
) — Dy —
' 9 { 9
A A A A 65/1/3

The unit vector perpendicular to the vectors 1 —jand 1 + jis

@ k B) —k + ]
(g Lk @ 14
V2 ;2

® o = =
The diaponals of a parallelogram are given by a = 21 — j + k and
3 A , A

b =1 +37 — k. Find the area of the parallelogram.

65/1/3
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>

65/2/1

. . —» .
The projection vector of vector a on vector b is
—> - —> —>
a-b g »b
@& [S5P B) 3
| b | b |
s = 5
a-b a-b |2
© 5 ®) [=5[P
| a | | a |
2 Let P and g be two unit vectors and a be the angle between them. Then | 65/2/1
(p + () will be a unit vector for what value of o ?
' n n
- T 2n
() — (D) —
2 3
1 - : . 1
0 (a) A vector a makes equal angles with all the three axes. If the 2253;2
; - - . —> 65/2/3
magnitude of the vector is 5v3 units, then find 3. /2/
OR
(b) Ifd and T; are position vectors of two points P and Q respectively.
then [ind the position vector of a point R in QP produced such that
QR=2QPp
> W
i . ,
1 If # and b are two non-collinear vectors, then find x, such that o = (x—2) | ©/2/1
> - » N .
a+band f =(3+2x) 8 —2b are collinear.
12| The values of x for which the angle between the vectors a = 2x%] + -'l.\'j +k | 05/2/2
and b = 71 — 2j + xk is obtuse, is :
(A) Oor -]; (B) x> -])-
e d] [ X
(C) \ 0, .‘,‘ (D) ‘n, =|
13 65/2/2

If P_Q x PR = 41 + 83'\ — 8k, then the area (APQR) is
(A) 2 squnits (B) 4 squnits
(C) 6 squnits (D) 12 sq units
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14 ST BT S e 8 AP » 2 @ A P . 65/2/2
letp=21—-3)-k q=-31+4;+kand r =1+ + 2k, Express r in the form
of T =Ap +ud and hence find the values of 1 and p.
15 o : : , : . , + +. |65/2/3
If p and q are unit vectors, then which of the following values of p - q is
not possible ?
: -1 1
© % D) V3
16 65/2/3
If projection of @ = a1 + | + 4k on b =21 + ) + 3k is 4 units, then a is
(A) =13 (B) -5
(C) 13 M) 5
17 s - - - 65/2/3
If |2]1=2, |b|=3and @ b =4, then evaluate | & + 2b . ?
18 A A 65/4/1
If the sides AB and AC of A ABC are represented by vectors j + k and 2252%
[ ) L
31 — j + 4k respectively, then the length of the median through A on
BCis:
(A} 242 units (B) /18 units
(C) E units (I E units
2 2
19 | (a) Show that the area of a parallelogram whose diagonals are gg;jﬁ
- L 1, = o G 65/4/3
represented by a and b is given by ~ |a xb |. Also find the
2 A .
area of a parallelogram whose diagonals are 21 — 3 +k and
L A A
1 +3) —k
20 > 5 T : — ., |65/5/1
Let a be a position vector whose tip is the point (2, = 3). If AB=a , |e65/5/2
65/5/3

where coordinates of A are (=4, 5), then the coordinates of B are
(A) (=2,-2) (B) (2,-2) (C) (2,2 (D) (2,2)
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: > 2 .o
2 The respective valuesof | a | and | b |, if given 22;2;;
XY 65/5/3
(3@ =B ).(a + b)=512 and |§)|=3|B)|, are :
(A) 48 and 16 (B) 3and1
(C) 24 and8 (D) 6 and2
> | (a) Find a vector of magnitude 5 which is perpendicular to both the 2252;;
A a. & A A A 65/5/3
vectors 31 —2j + k and41 +3j —2Kk.
OR
(b) Let a,band ¢ be three vectors such that a.b = a.c¢ and
axh= E)x_c), a # 0. Show that b=c.
23 . : . 65/5/1
A man needs to hang two lanterns on a straight wire whose end points | ¢5/5/2
- : b o : 5
have coordinates A (4, 1, - 2) and B (6, 2, - 3). Find the coordinates of the 05/5/3
points where he hangs the lanterns such that these points trisect the
wire AB.
24 | 65/5/1
(@) T a+b+c=0 such that |§)| = 3, lf?l = 5, |?| = 7, then |65/5/2
65/5/3
find the angle between aandb.
OR
(b) If a and b are unit vectors inclined with each other at an angle
0, then prove that % | a-b |= sin%.
% 1 16. Let |? | =5 and — 2 <A < 1. Then, the range of |k? | is: ggfgg
A [5,10] (B) [-2,5] 65/6/3
© [-21] (D) [-10, 5]
26 = 5 -~ 65/6/1
Assertion (A): If | x b |2 + |2.b |2 =256 and | b | = 8, then gg;gﬁ
|2 | =2.
Reason (R): sin%0+ cos?0=1and
- - B -
|Z xb|=|2||b|sin0anda.b =|a ||b|coso.
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’ : - A, A N = W o B I
Assertion (A) : The vectorsa=41+j-kand b =-21+ 3j -5k
are mutually perpendicular vectors,

y » .
Reason (R) : Two vectors a and b are perpendicular to each
-—p

other,if & -b=0.

27 i - 65/6/1
24, (@ If a and b are position vectors of point A and point B gg;gg
respectively, find the position vector of point C on BA produced
such that BC = 3BA.
OR
(b) Vector T is inclined at equal angles to the three axes x, y and z. If
magnitude of T is 5v3 units, then find T.
28 | A student tries to tie ropes, parallel to each ::ll:hir f'mmﬂr:um: ind of the ggﬁg
wall to the other. If one rope is along the vector 31 + 15j + 6k and the 657773
4] 4]
other is along the vector 21 + lu? + Lk, then the value of % iz
(A 6 (B) 1
: 1
{1 B (D) 4
o
29 —4 | -+ —+ L 65/7/1
If |2 + b | =]a — b | for any two vectors, then vectors a and b 65/7/2
65/7/3
are ;
{A)  orthogonal vectors (B) parallel to cach ather
() unit vectors (D} collinear vectors
30 | A A A . 65/7/1
(a}  The acalar product of the vector e 1 + 2k with a unit vector 65§7§2
. A A 65/7/3
nlnngsumufvﬂttnrs?=2ﬂi —4T +5kand © iih —EE_T —3k 1= g
equal to 1. Find the value of 3.
31 | ) - _ 65(B)
[he number of vector(s) of unit length perpendicular to the vectors
A o NI
a=21+)]+2kandb=) +kis(are):
(Ad) one (B) two
(C) three (D) infinite
32 65(B)
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. - —> ) S
vector perpendicular to both the vectors (a8 —b) and (¢ — b).

33 65(B)
(a) If|a+ t;l =60, |a-— b)l =40 and | I;I = 46, then find | a|.
OR
(b) Using vectors, find the value of K such that the points
(K. =11, 2). (0, -2, 2) and (2, 4, 2) are collinear,
34 Ifa=1+ 23\ + l/; b= 2% + 3\ and ¢ = 31 — 1/)\ — .")12. then find a unit e5(B)

ANSWERS
! - o
(B) a Lb
2 T
© =
3 "o on
i j k
ixb=2 -1 1|=—2i+3j+7k
1 3 -1
1. -
Areaof parallelogram= ;‘n X b‘
1 T . .. 62
=—fl-2) +3+T7T" =——
2 \/( ) 2
4 Let the required angle between the kite strings be 6.
i.b
[Then,c059=—(j—r
|a |b

(37 +j+2k)(2i -2j+4k) 12 3

=>cosf== — =
VO+1+4V4+4+16 J336 21
= 8=cos™’ (—12—) orcos™ (—3—]
\/336 \21

OR

BA=—6i +2j+3k

Required unit vector of magnitude 21
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—6i +2j+3k
=21x
J36+4+9

=3(—6? 334 31?) or—18i + 6 + 9k

(B) 18
6 A
(A) k
7 ” L T
i j k
ixb=2 -1 1|=—2i+3j+7k
1 3 -1
1,. -
Areaof parallelogram =;|ﬂ xD
=1J(—2): 43472292
2 2
8 25\ =
[Ajtﬁab
|b|
D
10 | Let a be the angle which the vector @ makes with all the three axes,

Then 3cos?a = 1
= COS50 =

1
V3

. N P
The unit vector along the vector a = NG (i+]+k)

a=5(+j+k)

OR
R(i)) P(u)) Q(p)
QR 3
QP 2

Hence. R divides PQ. externally. in the ratio 1:3.

The Position vector of R =X = =
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11 | @ and §8 are collinear

X—2 1
— =
3+2x =2

"0 ()

13 | (C) 6 sq units

14 | T=Ap+uq
=1=21—-3p1=-3A+4p,2=—-2+

=A=—-7,u=-"5

15 | (D)3

16 | (D)5

17 | @+2b)% = 37 +|2b|" +43.b
~ 56

= |la+ ZB| = w’lﬁ|

18 m

(C) —— units
5 uni

19 —y — e
Let ABCD be the parallelogram with diagonals 4B=aand BD=b .
s A e & Lp o sz D
.‘.AB=e(a—b) and AD=—(a+b |
2 2> ;
Areaof ABCD
454D |

2 (a-8)2(a+)|

=%‘(i <i+ixb-bxi-bxb |

%}dxbéa‘xb' | (dxa=0)

=7_112(_d..._5)‘

dxb‘

1

Givend=2i— j+k.b=i+3j—k

O
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Area of parallelogram = —_l, |n' b|

i 7 K
Nowdxb=2 -1 1\:-— 2i +37+7k
L & =]

‘:7 XZi‘zx/E

Arcaof parallclogram= % V62

-_

20

(€ (-2, 2)

21

(C) 24 and 8

22

Leta=3i—2j+k b=4i+3j-2k
i k

3 -2 1

4 3 -2

A x b| = VIZ + 107 + 17 = V390

s

axb= = i+ 10j + 17k

ol

bt

= |

1
| V390

Unit vector = (i+10j + 17k)

(=gt}

ax

¥ _ S 5 A - 3
~ Required vector = 7350 (1i+10j]+17k)

OR

— - —
Also,dXb=adx ¢ =dx (b—7)=0

—
= either b =cora || (I'I) — E)._ sinced = 0
Since vectors a@ and (b — E) cannot be || and 1 simultaneously

—
Hence b =7¢

23

A = Q B

—

(4,1,-2) (6,2,-3)

Let P and Q trisect the wire AB.

P divides AB in the ratio 1:2 then, coordinate of point P = (—,—, ——)
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- . . . . 16 5 ]
Q divides AB in the ratio 2:1 then, coordinate of point Q = (?‘5’ _E)

24

—

Givena+b+¢=0 = |a+b|=|—¢
— |a+b| = [€? = [a?+[b| +2aDb =&
—9+25+234Db=49
— 2|a]| b|cos 6 = 15
=}cnsﬂ=%-'- 0=
OR
() ld| = [b] =1
@—b| =lal+[b|" —2a.b
=1+ 1—2[d||b| cos 6
=2—2cos0

=2 (Zsinz g) — 4 sin?2

|

= sm—z— ld — h|

25

1 mark for any attempt as correct answer is not given in any option

26

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

27

(a) C divides BA 1n the ratio 3 : 2 externally

— 31’]_25 - T
Required vector = ¢” = — =3a—2b

OFR|

(b) Unit vector equally inclined along coordinate axes i1s —

B A C
|

n
— 1

A M M

II.‘]‘L nk :l A A AJ
3 —_— -|-_—|-_ _—51 _"'-g-] Sk (Dl’-_;_i -Sj -Sk

"—H

28

(D) 4

29

(A) orthogonal vectors
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30

(a) Let El=13+c‘=(7+1)i—6}+21}
(2+l)1—6]+ 2k

J(2+x) +40

(7+x)1-63+2k

,/(24-1) +40

=>(2+}.)+6+4-=J(2+2.):+40 =>Ai=-5

(l—j+2k)

31

(B)two

32

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

the Assertion (A).

33

|d] = 22

m|a+b| +|a-5]=2(@r+5])

OR

(b)Let A, B, C be the points (k, —11,2).(0,-2,2) and (2,4, 2)respectively

(603 & [40)F = 2{|al* + (46)%)

AB = —ki+9)

{3600 + 16H00) i = BC = 2i + 6]

—— ={|a]* ¥ [(46)") . .
2 ; Since AB is parallel to BC

2600 — 2116 = |

& 9

=k = -3

34

Vector perpendiculartopand g=p X q = |—

1
—4f+4k

V4i+42

Unit Vector perpendicularto p and g =

Mk . -1 1
-7 o Gtk

J
1

-5
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CHAPTER 11 3D

(A) x=4t+3 y=-3t+1,z=Tt+2
(B) x=3t+4,y=t+3,2=2t+7
(C) x=3t+4,y=t=3,z2=2t+7
(D) x=3t+4 y=—t+3,2=2t+7

Code
and
Marks
. ) . —+ T X i 65/1/1
(a) Verify that lines given by v = {1 - A)1 + (L - 2)j + (3 — 20}k and 65/1/2
¥ S & A 65/1/3
r=(u+ 11+ 23u—1j—(2p+ 1}k are skew lines. Hence, find
shortest distance between the lines.
OR
(b} During a cricket match, the position of the bowler, the wicket keeper
—3 A, A
and the leg slip fielder are in a line given by B = 21 + &,
* A A —¥ A A
W =61 +12j and F =121 + 18] respectively. Calculate the ratio
in which the wicketkeeper divides the line segment joining the
bowler and the leg slip fielder
r y—-1 z-2 65/1/1
(a) Find the image A' of the point A(l, 6, 3) n the lne —=——= 65/1/2
| 2 3 65/1/3
Also, find the equation of the hne joiming A and A
OR
(b} Find a point P on the line A :'r: d = _qﬁ such that its distance
from point Q(2, 4, —1) 15 7 umts, Also, find the equation of line jomning
P and Q.
n 65/2/1
If a line makes angles f§-— T and @ with the positive directions of x, y 6552?2
4 3 65/2/3
and z-axis respectively, then 6 1s
| - T
(A) —only (B) —only
3 3
© = D) =
b 3
The equation of a line parallel to the vector 31 + ) + 2k and passing Zgﬁfé
through the point (4, -3, 7)1s : 65/2/3
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S - - 3 & - , - 65/2/1
The line x=1 + 5u, y = =5 + 1. z = —6 =3 passes through which of the 65?2?2
following point ? 05/2/3
(4) (1,=5, 6) (B) (1,5, 6)

(€) (1,-5,-6) (D) 1,-5, 6)
6 (a) Find the shortest distance between the lines : 22;3;;
¥+l y-=1 z-9 65/2/3
= = and
2 1
x-3 y+16 2-9
O B
OR
(b) Find the image A" of the point A2, 1, 2) in the line
[:7=4i+ .’.] # 2k + 1 (i -j ~k). Also, find the equation of line
joining AA". Find the foot of perpendicular from point A on the line /.

7 A . a I . 65/4/1
If P is a point on the line segment joining (3, 6, —1) and (6, 2, — 2) and it
y-coordinate of P 15 4, then its z-coordinate 15 ;

(A) - 2 (B) 0
.

3

Gy 1 (o -

2

8 : : X T = ] . . 65/4/1

Find the distance of the point (=1, -5, —10) from the point of intersection 65/4/2
. x-1 y-2 z-3 x-4 y-1 65/4/3
of the lines = = and = =3
3 A i 2
9 65/4/1
(b)  Find the equation of a line in vector and cartesian form which 225 35 g
passes through the point (1, 2, — 4) and is perpendicular to the
lines . =3 19 = z_w,and
~-16 7
=151 +29] +5k +w3i +8] —5k).

19| An engineer is designing a new metro rail network in a city. ggﬁ;;
Initially, two metro lines, Line A and Line B, each consisting of multiple 05/4/3
stations are designed. The track for Line A is represented by
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(1)
(1)

(i)

(i)

: x;2 =k +21 = z;3, while the track for Line B is represented by
x-1 y-3 2+2
2 717 =3

|

Based on the above information, answer the following questions :

Find whether the two metro tracks are parallel.

Solar panels are to be installed on the rooftop of the metro stations.

Determine the equation of the line representing the placement of

solar panels on the rooftop of Line A’s stations, given that panels

are to be positioned parallel to Line A's track (/) and pass through

the point (1, -2, -3).

(a) To connect the stations, a pedestrian pathway perpendicular
to the two metro lines is to be constructed which passes
through point (3, 2, 1). Determine the equation of the
pedestrian walkway.

OR
(b} Find the shortest distance between Line A and Line B.

(]
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A point P(1, 6, 3), some distance away from the mirror, has its image

"' | If the direction cosines of a line are X, 2, A, then A is equal to: 05/4/2
1 ;
(A) ——= (B) 1
V3
1 1
(C) — (D) +—
V3 V3
12 | The coordinates of the foot of the perpendicular drawn from the poij ©°/4/3
Al—2, 3, 5) on the y-axis is :
(A} (0,0,5) (B) (0,3,0)
(C) (-2,0,5) (D) (—2.0,0)
13 | . . : 65/5/1
(a)  Find the foot of the perpendicular drawn from the point (1, 1, 4) on 65/5/2
’ 4 9 65/5/3
thiliiie X+2 =, +1 = z+4.
2 -3
OR
. . . . x-1 y+1 z—4 .
(b)  Find the point on the line =48 5 = at a distance of
2\/-2- units from the point (-1, -1, 2).
14 _ T AoA 05/6/1
25. Determine if the lines r =(1 +j - k)+A(3i - j)and
- A T :
r =(41 — k) + p (21 +3k)intersect with each other.
15 65/6/1
30. (a) Find the distance of the point P(2, 4, -1) from the line 65§6§2
x+5 y+3 z2-6 65/6/3
1" -
OR
A A
(b)  Let the position vectors of the points A, Band Cbe 31 - 3 -2k,
i+ 23 - i{ and i + 53'\ - 311\; respectively. Find the vector and
cartesian equations of the line passing through A and parallel to
line BC.
16 i - 65/6/1
35. Let the polished side of the mirror be along the line % = —_z—y— =
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formed behind the mirror, Find the coordinates of the image point and

the distance between the point P and its image.

17| Find the value of A if the following lines are perpendicular to each other : ggfgg
I, - 1-x _ 3y-2 z-3
13 a8
x-1 1-y 2z-5
12 4 = -
3\ 1 3
e Find the foot of the perpendicular drawn from point (2, -1, 5) to the line 05/6/2
x-11 3¢ 8y B8 . Algo, find the length of the perpendicular.
10 -4 -11

19| Show that the line passing through the points A (0, -1, -1) and B (4, 5, 1) 65/6/3
intersects the line joining points C (3, 9, 4) and D (- 4, 4, 4).

20 ] . . 65/7/1

(b)  Find the shortest distance between the lines : 65/7/2
N A R N A 65/7/3
Y =21 j+3k)+a(i 2] +3k)
—» M A A A M
r =(1 +4k)+pn@Bi —6j +9k).
21 1 ey 65/7/1
{al  Find the point () on the line e 21 2134 ; at a distance ggﬁﬁ
of 31@ from the point P(1, 2, 3.
OR
(b} Find the image of the point (-1,5,2) in the line
dx—4 - : : . .
1{2 = % = Tz Find the length of the line segment joiming
the points (given point and the image point).

22 . . _ 65(B)
Find the angle between the two lines whose egquations are
2x=3y==zand 6x=—y =~4z.

23 65(B)

()  Find the shortest distance between the lines given by

A A

=21 47—k + @3t +2) - 4k)
OR

r=(4 —f + 2k) + (1 + 23'\ - Sk} and
r
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(b) Find the coordinates of the foot of the perpendicular and the
length of the perpendicular drawn from the point P(5, 4, 2)
. v 4 o a2 A > A el A
tothelner =—1+3) +k+ (21 +3) -k).
ANSWERS
1
[a) | Rewriting the lines, we get
r =[.Ir - 1}+ ,'!-Jﬁf}+..1(—i': + _; - 1-'!.:] and r'={!: —}— k,.)+ﬂ;{; - 2}— IE}
Letd,=i — 2]+ 3k, d=1—j— K, by=—1 + -2k ,b,=1 +2] - 2k
Note that the dr'sef given lines are not proportional so, they are not parallel lines.
The lines will be skew if they do not intersect each other also.
i} k|
Hered, —d,=Jj — 4k, b xb,=|~-1 1 -2=2i -4j-3k
1 2 -2
Consider(d, - ﬁl]{ﬂ, x ﬁl]
=(}— -u.?].(zE -4 - 3k)=820
Hence lines will not intersect. So the lines are skew.
|{"_"’: _El]-(jl ™ ﬂ':]
Shortest Distance= —
16,5,
_ 8 o
J4+16+9 29
OR
b) Let the wicket keeper divides the line segment in ratiok : 1
— kF+1.B
W= k+1 B{2,80) Wi6,12,0) Fi12,18,0)
:}6;+12}'= 12k + 2 }:+ 18k+8 )\~
k+1 k+1
2
=D k=—
3
Hence, the required ratio is2: 3
2 a) 1 2
X } - v=2 (BN
Theequationof given lineis e L T =A !
Any arbitrary point on the line is M (4,24 +1,32+2) i
— Y
dr'sof AMare<A-1,24-534-1>
Here1(A-1)+2(24-5)+3(34-1)=0 1
=2A=1 |
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- M (1,3,5)is the foot perpendicular of the point A o the given line.

Let image of point A in the line be 4'(a, 8,7)
1+a 6+ 0 3+
Simce M is the mid-point of 44,50 M| p fuaid i

= 4'(1,0,7)is the image of A.

2 e J=.1f[1.3.5j

: ,oox—1 . Lt
Also, Equationol 44 is 2 z - : b
OR
xX+§ y+3 -6
) The given line is = = =A and 9(2,4,—1)
1 4 -9
Anyvrandom point on the line will be given by P (JL —5,44-3,-94 + ﬁ)
Since PQ = 7=> \/(;1‘, —7) +(44-7) +(=94+7) =7
=98(A°-24+1)=0>4=1
Hence, the required point is P(—4,1,-3)
x+4 -1 $+3 x-2 -4 z+1
The equation of line PQis . = or =3
3 2 6 3 2
3 No option is correct. Full marks may be awarded for attempting the question.

4 (C) x=3t+4, y=t-3, z=2t+7

5 (©) (1, -5, -6)

The vector equations of the lines are

—i+j+ 9k + 221+ ] — 3k)

=il
Il

F=3i—15] 4+ 9k + u(2i — 7j + 5k)

a,=—i+j+9k @ =3i—15j+9%k
by =2i+j—3k,b, =21—7j +5k

—_— —_— [ j f{ =~
byxb,=12 1 —3|=-16i—16]j— 16k
2 =7 5
_|@—addbixb)| 12
5.D. = [orbs] =5 4v3
OF
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A2, 1,2

I,)

1'\. (o, 15. ‘.'"

Let the tmaze of A i the line be A'(a, 7, v}

[he pomt 2. whach 15 the point of msersection of the lmes { and AA', will have coordmares

(A + 4. -4+ 2, -4+ 2) for<ome A,
Drs ofAPare< A+ 2, -4+ 1, -4 >
AP 1|

(A+2)—(=d+1)—-(=A) =0
-t A - -i

. 11 7 7
Therefore. the coordinates of P are [:-?’E 'E)

P is the mid-point of A4’

2+a 11 1+ 7 2+4+y 7
=73 "3z 372 "3
16 11 8
Sa=gF=3r=3
16 11 8

The coordinates of the image are (?? 'E)

The equation of A4’ s

x—2 y—1 z-2

0 8 2
3 3 3
]
3(x—2) 3(v—-1) 3(z—2)
5 B 4 1
7
3
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()
)
I

Anypointon/;is(24+1.31+2.41+3)
f}:x‘—4:_1'—1::—0:H

2 g 5 |
Anypointon/,is(Su+4.2u+1. u)

For point of intersection.
2A+1=5u+434+2=2u+1

Solving. A = u=—1

Since, A=pu=—1satisfy41+3=u

~.Pointof ntersectionis(—-1.—1.—1)

Now distance of (—1.—5.-10) from(—1.—L.—1)is:

\/(—]+1}2+(—1+5} l+1{l =/97 units

(b) —8 vy+19 z-10
Gwenlmesale =
- _16 7

and 7 =(157 +297 + 5k )+ (37 + 87 —5k)

Theﬁrst]jnemvectm‘formisr’:(85—19} +1OA:)+)L(35 —16j+7§)
G, =8 —19] +10k.d, =157 +29] + 5k
b =3 —16] + 7k .b,=3i +8] -5k

i ]k
bxb =3 —16 7|=24i+36j+72k
3 8 -5

~.Equation of line passing through (1.2.—4)and parallel to b is
F=(i+2] - 4k)+1(241 +36]+72k ) orF=(i + 2 — 4k ) +1'(2i +3]+6k)

Cartesian formof lineis x—1_y-2_z+4 or x—1_y-2_z+4
24 36 72 2 3 6
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10

_.1'+1_:—3 - ] x-1 y-3 z+2
3 2 4 T2 1 -3
(/)Drsof / are<3,—2,4>, drsof /,are<2,1,-3 >

asdrsarenot proportional,hence/, isnot parallel to/, .
(77) Equations of line parallel to/, and passing through(1,—2,-3)is
x=1 p+2 2z+3

B A orF=(i—2j-3k)+A(3i —2]+4k)

(iii )(a) The pathwayis perpendicular to/, and/,.. Itis parallel tob, xb,

i 7 k
b=hxb,=3 -2 4|=2i+17]+7k
2 I -3

- Equation of pathwayis7=(37 +2; + ]:)1%(2; +17j + 71\:)
OR
(iii ) (D) q, 21—]+'%l\ aw—z+3]—7l\

b, =3 2]+4l\ ,=71+]—wl\

d:(dz_ )(Z;XZ;)
(~F +4j—5k).(2{ +17] + k)
S J4+289+49
31
NEYS:
11
1
(D) =
J3

' (a) Let

21 (B) (0,3,0)
x+ I
5

Coordinate of general point on the given line are M (54— 2,24 - 1,34+ 4)
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P(1,1,4)

i
>

M (5A-2 , 2A-1, 3A+4)

A

Direction Ratios of PM vector are < 5A —3,2A— 2,34 >
Since, PM 1 1
=5(5A—-3)+2(2A-2)+3(3A) =0

1
% 1 11
Hence, coordinates of M are (E’ 0,?)
OR
(b) Equation of given line be x;l = F;rl = z? = A (say)

Coordinate of any general point on the line are P (34 + 1,24 — 1,31+ 4).
Let distance of point P from (—1,—1,2) is 2V2.

= J(BA+2)2+ (20)2+ (30 +2)2 =2V2
= 2202 +240=0

12

= A=0o0r A= BT
Hence, coordinates of point P are (1,—1,4) or (—% —%,%)
14 |7 _ A A 7 _ A on > A A L A A A
by=31 -j.by; =21 +3k,a, =41 —k.a; =1 +j -k

—* = N

(a3 — a;)=3i -]

bl KbEZ'SI '9_] +2k

(ay — d;).( by X by )=(3i - ). (37 -9 +2k)= 0. hence lines
mtersect
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15

/.\

(a) Let a,=2i +4] -k.

a,=-5i -3j +6kand b =i +4]j -9k

|(az— a,)x El

Ib|

Distance between point and line 1s given by d =

A

S W e
Here (a3 —a;)=7i +7j -7k

—> A A A
(a3 —a,) X b =-35i +56] +2[Lk
492
4=222 . g
7V2

OR
(b) Vector parallel to given line = 33 + 4k

Vector equationis # =31 -] -2k +u( 3] + 4k)

. ) .. x-3 +1 z4+2
Cartesian equation 1s P yg =

. . . . X v—1 z-12
Equation of given line is T35 =5

Let coordinates of point on the line be (A . 24 + 1. 32 + 2) for some 7

16

Drs of line perpendicular to line along mirror are <.-1. 22 - 5, 3% - 1=
(A-1).1+(21-5)2+(3L-1)3=0gves L =1

Coordinates of foot of perpendicular are (1.3.5)

For image

z+3 . : _
=3, P 5 gives image as (1. 0. 7)

Required distance = v0 + 36 + 16 =213
2

x—lzﬁ"gzz—ﬁ

I4:
1* 73 PR

17

¥-1. ¥=-1 Z_E

a1 3
- - 3
lines are perpendicular = 3(31) +A(-1) +3.5=0
- 27

50

18 1 _y+2 z+8

x-1
Let[: T = _u—k

Coordinates of any pointon /arex=10A + 11,y =-4A-2,z=-11A-8

Drs of perpendicular line are (100 +9,-4A -1, - 11A - 13)

Drs of given line are 10, - 4,- 11
As lines are perpendicular, so
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(10A+9)10+ (-41r-1)(-4)+ (-1120-13) x(-11) =0

=>A=-1

Hence coordinates of point are (1, 2, 3) which is the foot of the L from P to /
length of 1=/(1-2)2 + (2 + 1)2 + (3-5)2=1 + 9 + 4=114

19 | Drs of line passing through points A and B are < 4,6,2>
Drs of line passing through C and D are <-7,-5, 0>
X2 =% Va=V1 Z27 % 3—0 9—-(-1) 4—-(-1)
Consider | a1 by i =] 4 6 2
dg b, Ca -7 -5 0
=3(+10)-10(+14) +5(22)
=0
Hence lines intersect each other
20
(b) The two given lines are parallel with,
a, =2i-j+3k, 4, =i+4k
Then a,—2a, =—i+ j+ k and the parallel vector is b=i- Zj+ 3k
i J&
bx(d,-a,)=|1 -2 3|=-5i-4j-k
-1 1 1
bx(d, —a Ji
Shortest Distance = | ( - l)| = 42 =J§
|b| «/ﬁ
21

(a) The general point on the line (31—2.2}.— l.27.+3) is Q, from some LeR
PQ=3v2=(PQ) =18= (31-3) +(22-3)" +(22) =18

1732 =300 = 0=5 X =0 or k=0

17

56 43 111
Thus, the point is Q(—2.—l.3) or Q(%EF)

OR

(b) Let .-\'(a..h..f) be the image of the point ;1(—1,5-.3) in the given line, also assume

‘M’ as the point of intersection of AA' with the given line, then ‘M’ is the mid-point
of the line segment AA’

-2
The Line in the standard form is: I = '1'?= —, then

M is the point Ii:f.+ . 20.-X+ 2} , Torsome Le R
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Direction Ratios of AM are A+3,20-5-34

AM.L Line, - 1(h+3)+2(2h~5)~3(-33) = 0= )=~

2 Al =1 5.2)

S ) - 5 3’
31(;.1.: ;:.\1(" L ,‘*'J:azs.b=_3,c=_1

- - ) 2 2 2 .

M

= The Image of A in the line is .—\'(6.—3.—1)

B
Alabiel

And, AN =49+ 6449 =4/122

6x:—y:—4z=:}£: — £

3x2+2x(—12)—6%(—3)
V32+224(—6)% 22+(-12)24(-3)?

cos @ =

3><2+2><(—12)—6><(—3j):0.+.6:§

23 (ﬂ)
a;,=4t—j+2k by=1+2j—3k
a; =2t+§—k b, = 3t + 2f — 4k

a; —a, = —2t+2§— 3k

|t 1 Kk
by xby=|1 2 —3|=2¢&-55—4k
3 2 —4

|by x by| = V4 +25+16 = V45 = 3V5

(@ —a).(byxb;)=4—-10+12=6

SD:|(E—@-(E><E) _ 6 _2
| |by x by 3Vs Vs
OR
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(b)

P 542

Q(x.y.z)

Let coordinates of Q be (24— 1,34+ 3,1— 4)
D. Ratios of PQ (24—6,34—1,—1— 1)

PQ 1 line
=2(24-6)+3(34A-1)—-(—-1—-4)=0

=A=1
Foot of perpendicularis Q (1, 6, 0)

Length of perpendicular =/ (4)2 + (—2)2 + (2)2
=16 + 4 + 4=/24=2V6
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CHAPTER 12 LINEAR PROGRAMMING PROBLEM

(A) The objective function maximizes the difference of the profit earned
from products X and Y.

(B) The objective function measures the total production of products X
and Y.

Q Code
and
Marks
1 The corner points of the feasible region in graphical representation of a 65/1/1
L.P.P. are (2, 72), (15, 20) and (40, 15). If Z = 18x + 9y be the objective 65/1/2
function, then 65/1/3
(A) Z1s maximum at (2, 72), minimum at (15, 20)
(B) Z1s maximum at (15, 20) minimum at (40, 15) 1M
(C) 7Z1s maximum at (40, 15), minimum at (15, 20)
(D) Zis maximum at (40, 15), minimum at (2, 72)
2 If the feasible region of a linear programming problem with objective 65/1/1
function Z = ax + by, is bounded, then which of the following is correct ? 65/1/2
(A) It will only have a maximum value. 65/1/3
(B) It will only have a minimum value.
(C) It will have both maximum and minimum values. 1M
(D) Tt will have neither maximum nor minimum value,
3 Solve the following linear programming problem graphically : 65/1/1
Maximise Z = x + 2y
Subject to the constraints : 3M
x—y=20
x—2y=>-2
x20,y20
4 | Solve the following linear programming problem graphically : 65/1/2
Maximise Z = 20x + 30y
Subject to the constraints : 3M
x+y<80
2x + 3y 2100
x2 14
y=>14
5 | Solve the following linear pr i oblem eraphically : 65/1/3
oolve the (o owing lnear programming prooiem grapnically @
Maximize Z = 8x + 9y 3M
Subject to the constraints :
2x+ 3y <6
3x—2y<6
y<1
x20,y20
6 | A factory produces two products X and Y. The profit earned by selling X 65/2/1
and Y is represented by the objective function Z = 5x + Ty, where x and y ggg;g
are the number of units of X and Y respectively sold. Which of the
following statement is correct ? 1M
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(C) The objective function maximizes the combined profit earned from
selling X and Y.

(D) The objective function ensures the company produces more of
product X than product Y.

and (3, 0), then the relation between a and b is :
(A) a=b (B) a=3b
(C) b=6a (D) 3a=2b

7 Assertion (A) : Every point of the feasible region of a Linear 65/2/1
) : : v . : : 65/2/2
Programming Problem is an optimal solution, 65/2/3
Reason (R) : The optimal solution for a Linear Programming Problem
exists only at one or more corner point(s) of the feasible 1M
region.
8 | Solve the following linear programming problem graphically : 65/2/1
Minimise Z = x - 5y
subject to the constraints : M
x=-yz20
-x+2y22
x23,y<4,y20
9 v 65/2/2
3M
l"]'.'
X
I 60 70 80 W 100 A eqd
Wl
The feasible region along with corner points for a linear programming
problem are shown in the graph, Write all the constraints for the given
linear programing problem.
10 ~ o . . . . 65/2/3
Solve the following linear programming problem graphically : /2/
Minimise Z=2x +y 3M
subject to the constraints :
x+y29
x+y2T
x+2y28
x,yz20
11 | The corner points of the feasible region of a Linear Programming 62; 4; 1
65/4/2
Problem are (0, 2), (3, 0), (6, 0), (6, 8) and (0, 5). If Z = ax + by; (a, b> 0) |65/4/3
be the objective function, and maximum value of Z is obtained at (0, 2) | .,
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12°\ Assertion (A) : In a Linear Programming Problem, if the feasible region 22;1; ;
is empty, then the Linear Programming Problem has no |g5/4/3
solution.
1M
Reason (R) : A feasible region is defined as the region that satisfies all
the constraints.

13 . . . . . 65/4/1
Solve the following Linear Programming Problem using graphical method :
Maximise Z = 100x + 50y M
subject to the constraints

3x + y <600
x+y<300
y<x+ 200
x20,y20

14 Solve the following Linear Programming Problem graphically : 65/4/2
Minimise Z = 3x + 5y 3M
subject to the constraints

x+ 2y =10
X+y=>6
3x+yv=8
x,y=20

15 65/4/3

3M
50 100 150 208 - 50 400
For the given graph of a Linear Programming Problem, write all the
constraints satisfying the given feasible region.

16 For a Linear Programming Problem (LPP), the given objective function 65/5/1

Z = 3x + 2y is subject to constraints ; 65/5/2
Ix+ys 15 1M
x,vz0
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(0,1 5&

oot

(0, 5)
A

) .s,n\ m;,u\ *X

x+y260 x,y20

P < 120)
X+._\_|2|) x_zyx,o

X + 2\ = 10
v’ 3x+y=15
The correct feasible region is :
(A) ABC (B) AOEC
(C) CED (D) Open unbounded region BCD
17 | Assertion (A) : The shaded portion of the graph represents the feasible 65/5/1
region for the given Linear Programming Problem (LPP). 65/5/2
65/5/3
1M
Min Z = 50x + 70y
subject to constraints
2x+y=28, x+2y210, x,y=20
Z = 50x + 70y has a minimum value = 380 at B(2, 4).
Reason (R): The region representing 50x + 70y < 380 does not have
any point common with the feasible region.

18 : . . . - 65/5/1
In the Linear Programming Problem (LPP), find the point/points giving 65/5/2
maximum value for Z = 5x + 10y 65/5/3
subject to constraints 3M
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AY

T

A

YI 3x+3y= 18
xX+y=4

(Note : The figure is not to scale)
The solution of the given LPP :
(A) lies in the shaded unbounded region.
(B) liesin A AOB.
(C) does not exist.
(D) lies in the combined region of A AOB and unbounded shaded
region.

19 | For a Linear Programming Problem (LPP), the given objective function is 65/6/1
Z = x + 2y. The feasible region PQRS determined by the set of constraints 22;2%
is shown as a shaded region in the graph.

1M
> X
(Note : The figure is not to scale)
3 24 3 15 [7 3) (18 2)
gl Rr=rry = _'—)RE Dt a 'S o Ry
P-(13'13)'Q (2 4] 23 (77
Which of the following statements is correct ?
18 2
(A) Zis minimum at 8(78, -’i)
; ; 7 3
(B) Zis maximum at R(a, :1-)
(C) (Valueof Z at P) > (Value of Z at Q)
(D) (Value of Z at Q) < (Value of Z at R)
20 | In a Linear Programming Problem (LPP), the objective function 65/6/1
Z = 2x + By is to be maximised under the following constraints : 65/6/2
x+y<4, 3x+3y218, x,y20 65/6/3
Study the graph and select the correct option. IM
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v\Y
D
C
A
X+3y=9
s Xx+y=5

(Note : The figure is not to scale)

21 Consider the Linear Programming Problem, where the objective function 65/6/1
Z = (x + 4y) needs to be minimized subject to constraints 65/6/2
65/6/3
2x +y 21000
X + 2y > 800 M
x,y20.
Draw a neat graph of the feasible region and find the minimum value
of Z.
22 | In a Linear Programming Problem, the objective function Z = 5x + 4y needs 65/7/1
to be maximised under constraints 3x + y <6, x <1, x, y 2 0. Express the oM
LPP on the graph and shade the feasible region and mark the corner points.
23 | In the Linear Programming Problem for objective function Z = 18x + 10y gg;;;;
subject to constraints 65/7/3
4x +y =20
2x + 3y = 30
x,y=0 3M
find the minimum value of Z.
24 65/7/2
In a Linear Programming Program (LPP) for objective function
2M
Z = 14x - 10y
subject to constraints
X+y<8
3x-2y>2—-6
x,yz20
shade the feasible region and mark the corner points in a neatly drawn
graph.
25 _ : 9 o e 65/7/3
For a Linear Programming Problem, find min Z = 5x + 3y (where Z is the 1
objective function) for the feasible region shaded in the given figure. 2M
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26 | Of all the points of the feasible region, for maximum or minimum 65(B)
values of the objective function, the point lies :
(A) inside the feasible region 1M
(B) at the boundary line of the feasible region
(C) at the corner points of the feasible region
(D) at the coordinate axes

27 | The common region for the inequalities x>0, x +y< 1 and y = 0, 65(B)
lies in 1M
(A) IV Quadrant (B) II Quadrant
(C) 11l Quadrant (D) I Quadrant

28 | The corner points of the feasible region determined by some 65(B)
system of linear inequations, are (0, 0), (5, 0), (3, 4) and (0, 5). Let 3M
Z = ax + by, where a, b > 0. Find the condition on a and b so that
the maximum of Z occurs at both points (3, 4) and (0, 5).

ANSWERS

' | (C) Zis maximum at (40, 15), minimum at (15, 20)

> | (C) It will have both maximum and minimum values.

3

Corner Point Value of Z=Xx+ 2_1‘

0(0.0) 0
A(2,2) 6

with feasible region. thus Z has no maximum value.

Since feasible region is unbounded. Plot x + 2y > 6 which has common region
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Y-axis

X-axis

120
. — wris
100
af=14
80,
2r 4 3y = 100 Al14,66)
50
oy »
B(om.éd)
2
| c(o.4) #= 14
T —-ans
-40 -20 0 20 o 7
Corner Point Value of
Z=20x+30y
A(14.66) 2260
B(14,24) 1000
c(66.14) 1740
D(29.14) 1000

Max(Z) = 2260
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5 A

T
Yy — aris
R 2r+3y==6
1.5 3 \
A(0,1) B(E ;1)
0.5
Y E5 s 35
0(0, 0) 2 0)
-0.5
-1
v
Corner Point | Value of Z=8x+9y
4(0.1) 9
3 21
B| —.1
2
FEI 294
13 13 13
D(2,0) 16
0(0,0) 0
294
Max(Z)= —
(£)= 3
6 (C) The objective function maximizes the combined profit earned from selling X and Y
7 (D) Assertion (A) is false and Reason (R) is true.

° Corner point Value of Z =x — 5y
A(3.2.5) -9.5
B (3. 3) -12
C (4, 4) 16
D (6. 4) .14

The mimnimum value of Z 1s -16. which 1s attamned at x =4, y =4,
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/ ///,_
A o]
Y
19
e /
K+dy= .'/’
>
0 =0
9

The equation of the lme AB s

e It T

ll-—-\."':l— L;_I:l:."- I:I_I

=5+ 3y=590

The equation of the line BC 1s

y— 10 = 22 (x — 30}

I0—15

=x+y=40

The equation of the lme CD 15

:; == .|I.I-—'.':| IL_"' — 30}

= IN+ ¥ =70

Hence. the constramts are

X+3IY<90,x+y <4028 +y =70

Xxz=dy=d

10 ; : - —

Corner point Valueof Z=2x+y
A(0, 9) 9

B(l.6) 8

C(6.1) 13

D(8, 0) 16

In the half-plane 2x + v < 8. there 1s no point in common with the feasible region.
Hence, the minimum value of Z 1s 8, which 1s attained atx=1. y = 6.
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(M) 38a=2b

121 (B) Both Assertion (A) and Reason (R) are true, but Reason (R) is nof
the correct explanation of the Assertion (A).

o Corner Point Value of
Z=100x+50y
0(0,0) 0
A(0,200) 10000
B(50,250) 17500
C(150,150) 22500
D(200.0) 20000

Z, . =22500whenx=150.y =150
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n\ C = (150, 150)

300 350

14
-6 ~4 -2 0] 2 \4 8 N8 :
Corner Point Value of Z =3x+5y
A(0.8) 40
B(L5) 28
C(2.4) 26
D(10.0) 30
3x + 5y < 26 has no common region with the feasible region.
o2 =26
15| Equationof AB:
250-200 g
y-200=——"—(x-0)ie.—x+y=200

50-0
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Equationof BC':
150 -250

y=250=——(x-50)i.e. x+ y=300
150-50

Equationof CD:

=—M(.\' ~200) i.e. 3x + y=600
200-150" '

Required constraints are :

-x+ y<200

x+ y=300

3x+ <600

x20,y=0

16 | (B) AOEC

17 (A) Both Assertion (A) and Reason (R) are true, and Reason (R) is the correct explanation of the
Assertion (A)

18 r

(;{2/ B = (120, 0) »
50 40 30 n 10 = 10 n 0 liJ 50 IB\ 7 LY w0 100 "o 120 7o “o "o "(;
/ C={

i = (60,0}
=
% 0 ; \
Corner Points Value of Z
A (60, 30) 600
B (120, 0) 600
C (60, 0) 300
D (40, 20) 400

Since Z is maximum on points A and B

Hence all points lying on segment AB give maximum Z.

19

R wpdB 2
(A) Z 1s minimum at S (55
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20 (C) does not exist

21

LT

B
~3

A

Correct Graph and shading:

Corner points Value of Z
(800, 0) 800
(400, 200) 1200
(0, 1000) 4000
x + 4y < 800 has no region common with feasible region, hence 800 i1s minimum
22 \
.I' A0, 6
!
X \lx (1
\
\-
\l
\
\‘i. L
o " H\
; a1 Yoo\ 3
\
23
Correet Fig,
e | Corser points | Value of Z = 18y + 1l
A (0, 20) 200
B %) 154
C (15.0) 270
Alse, Z < 1M, does not have any commen
! point with the femible region,

SMin(Z) =134 st B (3%
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24

25
Corner Points | Value of Z = 5x + 3y

A (3.2) 21

B (0.5) 15

C(0,3) 9

Min (Z)=9

26 (C) at the corner points of the feasible region
27 (D) I Quadrant
28

Z=ax + by

At (3 4), Z=3a+4b
At (0.5), Z=5b
3a+4b=0+5b

Ja=b
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CHAPTER 13 PROBABILITY

Q. Code
and
Marks
1 ; 3 65/1/1
If E and F are two independent events such that P(E) = 2 , P(F) = =, then 65/ 1/
3 7 /1/2
P(E/F) is equal to : IM
1 1
A) = B -
( 6 2
2 7
C) = D) -
( 3 ) 9
2 (a) The probability distribution for the number of students being absent 65/1/1
in a class on a Saturday is as follows : 65/1/2
X o] 2]4a]s 65/1/3
PX) | p |20 |3p | p
Where X is the number of students absent. M
(1) Calculate p. 1
(i1) Calculate the mean of the number of absent students on
Saturday. 2
OR
(b) For the vacancy advertised in the newspaper, 3000 candidates
submitted their applications. From the data it was revealed that two
third of the total applicants were females and other were males. The
selection for the job was done through a written test. The
performance of the applicants indicates that the probability of a male
getting a distinction in written test is 0.4 and that a female getting a
distinction 1s 0.35. Find the probability that the candidate chosen at
random will have a distinction in the written test,
3 65/1/1
65/1/2
65/1/3
4M
A bank offers loan to its customers on different types of interest namely,
fixed rate, floating rate and variable rate. From the past data with the
bank, it is known that a customer avails loan on fixed rate, floating rate
or variable rate with probabilities 10%,. 20% and 70% respectively. A
customer after availing loan can pay the loan or default on loan
repayment. The bank data suggests that the probability that a person
defaults on loan after availing it at fixed rate, floating rate and variable
rate is 5%, 3% and 1% respectively.
Based on the above information, answer the following :
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(1)  What is the probability that a customer after availing the loan will
default on the loan repayment ?

(11) A customer after availing the loan, defaults on loan repayment.
What is the probability that he availed the loan at a variable rate of

interest ?

Let M and N be two events such that P(M) = 0.6, P(N) = 0.2 and 65/1/3
P(M n N) = 0.5, then P(M'/N") 1s M
@ - ®) 2
8 )
: 1 , 2
©C = (D) =
2 3
If E and F are two events such that P(E) > 0 and P(F) # 1, then P(E/F)is ggg;;
P(E) A - 65/2/3
@ - B) 1- P(E/F)
P(F) 1M
1-P(EUF
(©) 1-P(EF) @y =222
P(F)
. . e . 65/2/1
(a) A die with number 1 to 6 is biased such that P(2) = ﬁancl probability of 65/2/2
s ” . . 65/2/3
other numbers i1s equal. Find the mean of the number of times number 2 /2/
appears on the dice, if the dice is thrown twice, 3M
OR
(b) Two dice are thrown. Defined are the following two events A and B :
A={(x,y):x+y=9}, B={(x,y): x# 3}, where (x, y) denote a point in
the sample space.
Check if events A and B are independent or mutually exclusive.
Three persons viz. Amber, Bonzi and Comet are manufacturing cars which 65/2/1
run on petrol and on battery as well. Their production share in the market is 65/2/2
607, 307 and 10% respectively, Of their respective production capacities, 65/2/3
207, 102 and 5% cars respectively are electrie (or battery operated). 4M

Based on the above, answer the following :

(i) (a) What is the probability that a randomly selected car is an
electric car ?
OR
{i) (b) What is the probability that a randomly selected car is a petrol
car ?
(i1) A car is selected at random and i1s found to be electric. What is the
probability that it was manufactured by Comet 7
(i1i) A car is selected at random and i= found to be electric. What is the
probability that it was manufactured by Amber or Bonzi ?
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javelin are shown below in the table :

Name of student Distance of javelin (in meters)
Ajay 477
Bijoy 47-07
Kartik 4309
Dinesh 439
Devesh 452

The students were asked to identify who has thrown the javelin the
farthest.

Based on the test attempted by the students, the teacher concludes that
40% of the students have the misconception in the concept of decimal
comparison and the rest do not have the misconception. 80% of the
students having misconception answered Bijoy as the correct answer in
the paper. 90% of the students who are identified with not having
misconception, did not answer Bijoy as their answer.

On the basis of the above information, answer the following questions :
(i) What is the probability of a student not having misconception but

still answers Bijoy in the test ? 1

8 In the following probability distribution, the value of p s : 65/2/2
65/2/3
X 0 1 2 3 lM/ /
P(X) p p 0.3 2p
T 1
Ad) — B) —
40 10
9 Si A
C) — D) -
35 4
? | Assertion (A): If A and B are two events such that P(A n B) = 0,then A | 45/4/;
and B are independent events. 65/4/2
65/4/2
Reason (R): Two events are independent if the occurrence of one does 1M/ /
not effect the occurrence of the other,
10 | (a) Find the probability distribution of the number of boys in families
having three children, assuming equal probability for a boy and a gg;iﬁ
girl.
3M
OR
(b) A coin is tossed twice. Let X be a random variable defined as
number of heads minus number of tails. Obtain the probability
distribution of X and also find its mean.
11 | Some students are having a misconception while comparing decimals. For
example, a student may mention that 78:56 > 78:9 as 7856 > 789. In 65/4/1
order to assess this concept, a decimal comparison test was administered gg/ 2/ g
to the students of class VI through the following question /41
In the recently held Sports Day in the school, 5 students participated in a
javelin throw competition. The distances to which they have thrown the 4M
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(i1)

(111)

(1i1)

What is the probability that a randomly selected student answers
Bijoy as his answer in the test ?
(a) What is the probability that a student who answered as Bijoy
is having misconception ?
OR
(b) What is the probability that a student who answered as Bijoy
is amongst students who do not have the misconception ?

12 (a)

(b)

Consider the experiment of tossing a coin. If the coin shows head,
toss it again; but if it shows a tail, then throw a die. Find the
conditional probability of the event A : ‘the die shows a number
greater than 3’ given that B ; ‘there is at least one tail’.

OR
The probability distribution of a random variable X is given as :

X |1 2 [ 32 |an] 4

PX) | 11 1 1 3 1

1
30| 15 |10] 10 [15] 10

(1) Calculate 2, if E(X) = 3-2.
(i1) Find P(X > 1).

65/4/2

3M

13 | (a)

(b)

The probability distribution of a random variable X is given by :
X 0 1 | 2 3
PX) |p p p P

3 6 |12
(1) Determine the value of p.
(i1) Calculate P(X = 1).

(i11) Calculate expectation of X, i.e. E(X)

OR

In a city, a survey was conducted among residents about their
preferred mode of commuting. It was found that 50% people
preferred using public transport, 35% preferred using a bicycle and
20% use both public transport and a bicycle. If a person is selected
at random, find the probability that :
(1) The person uses only public transport.
(i1)  The person uses a bicycle, given that they also use the public

transport.
(iti) The person uses neither public transport nor a bicycle.

65/4/3

3M

(A)
()

14 | If PPAUB) =09 and P(AN B) =04, then P(A)+ P(B)is:

03 (B 1
1-3 (D) 07

65/5/1
65/5/2
65/5/3
1M

15 1 a)

The probability that a student buys a colouring book is 0-7 and
that she buys a box of colours is 0-2. The probability that she buys
a colouring book, given that she buys a box of colours, is 0-3. Find

the probability that the student :

(i) Buys both the colouring book and the box of colours.

65/5/1
65/5/2
65/5/3

3M
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(i1)  Buys a box of colours given that she buys the colouring book.

OR

(b) A person has a fruit box that contains 6 apples and 4 oranges. He
picks out a fruit three times, one after the other, after replacing

the previous one in the box. Find :

(1) The probability distribution of the number of oranges he

draws.

(11) The exnectation of the random variable (number of oraneges).

16

A gardener wanted to plant vegetables in his garden. Hence he bought
10 seeds of brinjal plant, 12 seeds of cabbage plant and 8 seeds of radish
plant. The shopkeeper assured him of germination probabilities of brinjal,
cabbage and radish to be 25%, 35% and 40% respectively. But before he
could plant the seeds, they got mixed up in the bag and he had to sow
them randomly.

AS

Radish Cabbage Brinjal
Based upon the above information, answer the following questions :
(i) Calculate the probability of a randomly chosen seed to germinate.

(i1)  What is the probability that it is a cabbage seed, given that the
chosen seed germinates ?

65/5/1
65/5/2
65/5/3

1M

17

A box has 4 green, 8 blue and 3 red pens. A student picks up a pen at
random, checks its colour and replaces it in the box. He repeats this
process 3 times. The probability that at least one pen picked was red is :
124 1

(A) 125 (B) 198
61 64
— ) R
125 @) 125

(&)

65/6/1

1M

18

A person is Head of two independent selection committees | and L1 If the
probabllity of making s wrong selection in committee | is 0003 and that in
committee II is 001, then find the probability that the person makes the
correct decision of selection !

i in both committeos

413 in only one committeo

65/6/1

3M

Page- [149] Copyright-©/2025/Jitu Sharma




19 A shop selling electronic items sells smartphones of only three reputed 65/6/1
companies A, B and C because chances of their manufacturing a defective 22;2%
smartphone are only 5%, 4% and 2% respectively. In his inventory he has
25% smartphones from company A, 35% smartphones from company 4M
B and 40% smartphones from company C.

A person buys a smartphone from this shop.

(i)  Find the probability that it was defective.

(ii) What is the probability that this defective smartphone was
manufactured by company B ?

20 | Chances that three persons A, B, and C go to the market are 30%, 60% 6576
and 50% respectively. The probability that at least one will go to the /612
market is : 1M

14 43

=y B

W 10 ( 50
9 7

C — (D) —
© 100 50

21 5o o R : 2 65/6/2
A coin is biased so that the head is 3 times as likely to occur as tail. If the
coin is tossed three times, find the probability distribution of number of M
tails. Hence, find the mean of the distribution,

22 A meeting will be held only if all three members A, B and C are present. 65/6/3
The probability that member A does not turn up is 010, member B does | 1M
not turn up is 020 and member C does not turn up is 0-05. The
probability of the meeting being cancelled is :

(A) 035 (B) 0-316
(C) 0-001 (D) 065

23 Bag 1 conlains 4 white and 5 black balls. Bag IT contains 6 white and 65/6/3
7 black balls. A ball drawn randomly by from bag I is transferred to
bag Il and then a ball is drawn randomly from bag Il. Find the sM
probability that the ball drawn is white,

24 1 5 4 - 65/7/1
If P(A)= =, P(B)= - and P(ANB) = —, then P(A | B) is:

7 7 i 1M
6 3
(A = B 2
) 7 ( 4
« 4 1
(C) g (D) .—5'

25 A coin is tossed and a card is selected at random from a well shuffled 65/7/1
pack of 52 playving cards. The probability of getting head on the coin and 65/7/2
a face card from the pack is : 65/7/3

2 3
(A) ﬁ (B) -2—6 1M
() ;: (D) ""q
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26 | (a) 10 identical blocks are marked with ‘0’ on two of them, ‘1’ on three 22;%;
of them, ‘2’ on four of them and ‘3’ on one of them and put in a box. |65/7/3
If X denotes the number written on the block, then write the oM
probability distribution of X and calculate its mean.

OR
(b)  In a village of 8000 people, 3000 go out of the village to work and

4000 are women. It is noted that 30% of women go out of the
village to work. What is the probability that a randomly chosen
individual is either a woman or a person working outside the
village ?

27 Based upon the results of regular medical check-ups in a hospital, it was gg/;/;
found that out of 1000 people, 700 were very healthy, 200 maintained 6557;3
average health and 100 had a poor health record.

Let A, : People with good health, M
A, : People with average health,

and A, : People with poor health.

During a pandemic, the data expressed that the chances of people

contracting the disease from category A,, A, and Ay are 25%, 35% and

50%, respectively.

Based upon the above information, answer the following questions :

(i) A person was tested randomly. What is the probability that he/she
has contracted the disecase ?

(ii) Given that the person has not contracted the disease, what is the
probability that the person is from category A, ?

28 1 3 d A 2 . ) 65/7/2
If P(A)=—, P(B)= — and P[— = —, then P(A NB) is;

5 ; B 5 1M
11 19
(A — (B) —
25 25
8 6
(C) — (D) —
25 25
2 | 1f A and B are two events such that P(B)= -, PA|B) = > and 65/7/3
5
3 1M
P(AUB)= 3 then P(A) is :
10 2
(A — (B) —
15 15
1 : 8
(C) — D) —
15
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30

A and B appeared for an interview for two vacancies. The
iy o G R | iy T
probability of A’s selection is — and that of B's selection is 5" T'he
:) L

probability that none of them is selected is :

11
15
8

C) — (D)
15

(A) (B) —

)

U= =

65(B)

1M

31

(a) Find the probability distribution of the number of doublets
in three throws of a pair of dice.
OR
(b) IfE and F are two independent events with P(E) = p, P(F) =2

and P(exactly one of E, F) = 5 then find the value of p.

65(B)

3M

32

There are three categories of students in a class of 60 students :
A : Very hardworking students, B : Regular but not so hard
working, C : Careless and irregular students. It is known that 6
students in category A, 26 in category B and the rest in category
C. It is also found that probability of students of category A,
unable to get good marks in the final year examination, is 0.002,
of category B it is 0.02 and of category C, this probability is 0.20.
Based on the above information, answer the following :
(1) Find the probability that a student selected at random is
unable to get good marks in the final examination.
(11) A student selected at random was found to be one who could
not get good marks in the final examination. Find the
probability, that this student is NOT of category A.

65(B)

4M

ANSWERS

© 2

2 (a)

L

(I)Sinccz l’(.\’)— 1= p+2p+3p+p=1
1

o o -;

(iYMeun=3" X . P(X)=0(p)+2(2p)+4(3p)+5(p)
-ZI[)—II(%)—J

OR

LetE, - Theapplicant isamule
E, Theapplicantisa fomale
AiThe candidate chosen will have distinction in the written test.

P(E)= ;.P( E,)-%,P(.ll E)=04.P( 4 E,)=035
aP(A)=p(E)P(aE )+ P(E)P(4E,)
-—;-xn.-H-;xHJS

kil
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E, :customer avails loan on fixed rate
E, :customer avails loan on floating rate
E, :customer avails loan on variable rate

A:the person defaults on the loan

P(E,)=1c.P(£) = P(E,)= -
P(A |E)—

P(4|E)_—

(IIE)-—

)P(A)-P(E,).P(A |E,)+ P(E,).P(A | E,)+P(E,).P(4|E,)

IO 100 l0 100 l0 100
18 9

=—aor
1000 500

P(E,).P(4|E,)

(i)P(E,| )=

P(E,).P(A|E)+P(E,).P(A|E,)+P(E,).P(A|E,)

7 1
_—x.—.
10" 100
8
1000
T18
! (A) =
5 1~ I=P(EUF)
D) =5
°® | p(2) = =, P(any other number) = 1 -~ = —
any other number 0= 10
Let X represent the Random Variable “the number of 2's”.
Then X =0,1,2
The probability distribution is
X P(X) XP(X)
0 7 7 49 0
10”10 100
I L T/ 42 42
— X 2 = — —_—
10 10 100 100
2 3 3 9 18
10* 70~ 100 100
Mean = ¥ XP(X) = — = 0.6
OR
b) = {(3,6),(4.,5),(5.4), (6,3)

RS —30_5
P(A)_36—9'P(B)_36_6
P(ANnB ——3 =
WNB)=m=i

P(A) x P(B) = gsz # P(ANB)

Therefore, A and B are not independent.
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A and B are not mutually exclusiveas AN B # 0

1(A)()

1(11)

1(B)

1(C)

Let A = Amber manutactures the car
B = Bonzi manufactures the car
C = Comet manufactures the car
E = The selected car 1s electric
10

60 30
P(A) =——,P(B) = —,P(C) = —
(4 =150 PB) = 155 PO = 100

E E E
P(E) = P(4) x P (—) +P(B) x P (—) +P(C) X P(2)
A B C
60 20 30 10 10 5
xX - X - X
100 <100 T 100 X100 T 100 X100

155 31
1000 7" 200

OR

Let A = Amber manulactures the car
B« Bona manufactures the car

C Comet manufactures the car

E I'iic selecied car is a pewrol car

10

. 30 ISy
=T00" 7! = 100> = 100

E E E.
PLE) = P(A) x p(-;) + P(B) x p(-ﬁ) +P(0) = P(z)

60 80 30 90 10 95
= < + > . =
100 100 100 100 10D 100

845 169
= Joo0 “" Zoo

L.
O~

q0. D
N 100 < 100 _
60 _ 20 . 30 _ 10 . 10 _ 5

100 * 700 T 100 * T00 T T00 * T00

1550 zi P(AorB)zl—P(E

(D) Assertion (A) is false, but Reason (R) is true.

10 (a)

Let X denote therandom variable which counts the number of boys.
X=0,1,2,3

; 1
P(Boy)—P(Glrl)—E
Required Probability Distribution
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X 0 1 2 3
Ol el
2 8 2 N2 8 20024 8 2 8
(b) OR
Possible valuesof X are —2.0.2
X =2 0 2
 u 1 2_1 1
P(X) | 3 4 2 4
, | 1
o — ,’ - :—2 — — el B
Mean=)" XP(X) (4)+0(2]+2[4J 0
11 Total (100%)

Misconception (40%)

l
l I

Answer Do not
Bijoy (80%) answer as
Bijoy (20%)

Let £, : Student hasa misconception

A: Student answered Bijoy as correct

E, :Student does not have misconception

Proficient (60%)
(No Misconception)

Answer Do not
Bijoy (10%) answer as
Bijoy (90%)

40 60
. P(E)=—.P(E,)=—
(£) 100 (£:) 100
80 10
P(A|E)=—.P(A|E,)=—
- A0 e 90
P(A|E)=—.P(A|E,)=—
(41E) 100 ('-) 100
10 1
VP(A|E,)=—or—

) PUAIE; =155
(ii)P(A)=P(E,)P(A|E)+P(E,)P(A|E,)
40 80 60 10

= X + X
100 100 100 100
38 19

=—0r —
100 50
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P(E,)P(AIE)
P(4)
40 _ 80

1007100 _16
3819
100 oRr
P(E,)P(4|E,)

P(A)
60 10

i 3.

_100 100 _3
38 19

100

(iii)(a)P(E, | A)=

(iii)(b) P(E, | 4)=

12 (a) | Let 4:Thedieshowsa number greater than3
and B :Thereisatleast one tail

3:
P(B(A)=P(TA.T5.T6)=—=—
LERA)=H( )23
6 3
P(B)=P(HT., 111’1314151())-—+F:Z

P(BNA) 14 1

PAIB)==p 5y =343

OR

(E(X)=) X.P(X)

1y (1Y) (1 3 I (1)
o {— {—]2{—}mﬂq4z—
(b) \JuJ 15]U 10) “10) M 1s)° Lm)

Given ) X.P(X)=32

5244364 =96

=A=2
(i) P(X >1)=1-P(X =1)
119
30 30
B@| N PP P_
(l)p+§+€+ﬁ-l
12
3[)—1—9
(il)P(X 21)=1-P(X =1)
P 127
3 19 19
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P 14 P

=0 | = |+2] = [|+3]| =

(P)+ [3] (6J+ (12)
111112 11

:—p:-—)(— R

12° 12719 19

Let T :Person usespublic transport

B :Person usesabicycle

. 50 .35 20
Gl\CnP(T)=mP(B)=EP(TOB)=E
(i)P(onlyT)=P(T)-P(T(B)

50 20 30
T 100 100 100
(i) P(B17)=2AL0E)
P(T)
20
(o _100_2
50 5
100

(iii)P(T'NB')=1-P(TUB)
=1-[ P(T)+ P(B)-P(TNB)]

_ _[50 L35 20]
100 100 100
65 _35
100100
14 (D) 0.7
15 (a) Let A be the event of buying colouring book and

B be the event of buying coloured box.

P(A)=0.7, P(B)=0.2, P(A/B)=0.3

' A\ _ P(ANB) _ P(AnB)
) p(i) =T - 0.3= 02

= P(ANB) =0.06 or -

i p(3)="0n
=327 = 0r0.086
OR
(b) Let X be random variable for number of oranges.
X=0,123
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Let A be the event that orange is drawn.

2 2
PA)==3, PA)=1-:=3
(i)
X 0 1 2 3
P(X) 27 54 36
125 125 125 125

T i - 27 St 36 g
(ii) E(X)—Ep,x,—0x125+1x125+2x125+3x125

150 6

=125

16

Let A: Event that chosen seed germinates.
B: Event that Brinjal seed is chosen.
C: Event that Cabbage seed is chosen.

R: Event that Radish seed is chosen.

P(B) =35; P(C)=1; P(R) =

(G~ P = 2 =1
() P(A)=P(®B).P(2)+PC).P(3)+P®R).P(%)

10 25 12 35 8 40
= —X——t—X—+—X
30 100 30 100 30 100

990 or 33
3000 100

e mos
) () (A)_p(B)ﬁ(%)H'(C).P(-:-)+P(R)J’(%)

12 35
— 30°100
- 99
3000
=21
T 99 " 33

17

©) ==

125

18

(1) P(correct decision in both committees) =(1-0.03) . (1- 0.01) = 0.9603

(11) P(correct decision in one committee) = 0.03 . (1-0.01) + (1- 0.03). 0.01

=10.0394

19

(1) P(defective smartphone) = 0.25x0.05 + 0.35x 0.04 + 0.40x0.02

= {10345

035352004
O.Z5x 008 4 035004 4+ 0.40x0.02

(1) P{B/ Defectnive) =

140 28

i
245 £0
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20 43
®)=

21 P(m = ;’ P(vr) ___i
X 0 1 2

27 27 9 1
P(X) 64 64 64 64
27 18 3
X0 = @ @

3
Mean =—

4
22 (B) 0.316

4 5
23 P(white ball transferred) = = Probability( black ball transferred) = >

P(white ball drawn from bag Il) = %. 1—74 + S %
29

63

24 I}I
(}g

25 3
B) —
: 26

26 (a) Probability distribution table is:

X

> 0 1 2
P 2 3 )
10 10 10

S|=|w

3 4 1 14

2
Mean = E(X) = X =0 —+1—4+2.—43 == 1.4
ean=E(X) = 3 px, =0-15+1-20 42203 L morm s (0r 14)

(b) A=A randomly chosen person is a woman
B = A randomly chosen person works outside village.
4000 1 P(B 3000 3' P(AnB)- 1200 3

( 8000 2’ 8000 8 8000 20

Required probability = P(AUB)=P(A)+ P(B)-P(An3)=%+%_%=%

27 (i) Let A: Person contracted the disease
P(A)=P(A,)-P(A[A,)+P(A,)-P(A]A,)+P(A,)-P(A]A))

I 4 ) P T RS 4
~ 100100 100 100)" 10 100

5 5
= —ZL =0.295 or i
1000 200
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N P(AJ'P -’_\/Az
(A:14)= p(A,)-p(.K/A,)+(P(A1)-)P(K/ A,)

2 65
_x_
o 10100

=%, 2. 8. 1 . 5
—X—F—X——+—X—
107100 10 100 10 100
_ 2x13 _E
CIx1542x13+1x10 141

(ii) P

2 (A) L
25
29 3
D —
(D) 15
30 8
€
31 (a) Let X denote the number of doublets
X=0,1,2,3
P(doublet) = % ., P(not a doublet) = %
X 0 1 2 3
P(X) 5\° - 5\° 3x(12x(5) (1)3
@) xs% () s *@) |
125 75 15 1
216 ~ 216 216 216
OR
OR
(b) P(EU F) = P(E) + P(F) — P(E N F)
=p+2p—pXx2p
P(EUF) = P(exactly one ofE,F) + P(ENF)
= §+ px2p
5
=> 3p—2p2 =6+2p2
= 36p*—27p+5=0
= (3p-1)(12p—5)=0
1 5
=p==— —_
LT
32 Let G be an event that student is not able to get good marks

We have

P(A) == P(G|A) = 0.002
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PB)y == P(G|B) = 0.02

o
P(C) = = P(G|C) = 0.20
o0
() P(G) = P(AYP(G|A) + P(BYP(GIB) + P(CYP(G|C)
o 0.002 + 2 0. 02+22 x0.2
D o0 “D

511
S000

G — PlAG)

FPLAIFG A

=Y —
PLAPIGIAYY B PG Eyy OGO
2 20.002
- 1 — li,-:
ZO0G
1
-1 —
s1
__ %10
11
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