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General Instructions :
Read the following instructions very carefully and strictly follow them :

This question paper contains 38 questions. All questions are compulsory.

Question paper is divided into FIVE sections - Section A, B, C, D and E.

In Section A : Questions number 1 to 18 are Multiple Choice Questions (MCQs) and Questions no. 19 &
20 are Assertion-Reason based questions of 1 mark each.

In Section B : Questions number 21 to 25 are Very Short Answer (VSA) type questions carrying 2 marks
each.

In Section C : Questions number 26 to 31 are Short Answer (SA) type questions, carrying 3 marks each.
In Section D : Questions number 32 to 35 are Long Answer (LA) type questions, carrying 5 marks each.
In Section E : Questions number 36 to 38 are case study based questions, carrying 4 marks each.
There is no overall choice. However, an internal choice has been provided in 2 questions in Section B, 3
questions in Section D and 2 questions in Section E.

Use of calculator is not allowed.
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Sol.

Evs—a (SECTION — A)

This section consists of 20 multiple choice questions of 1 mark each.
9 @S H 20 Fgfamedl ued € | Ihd U BT 130% B | 20x1=20

If a and b are two vectors such that |a|=1|b|=2and a.b=+/3 , then the angle between 22 and — b
is:

gfy a g1 b <1 v wfew € f6 |a|=1|b|=27 a.b=y3 ® @ 23 dU- b B T BT BT ¥

5 117
INEE B) X c) %~ D) %
(A) 5 ( )3 (C) 5 (D) 5
|é|=1,|6|:2
ab=+3
|é| |5|cose=\/§
1x2 cos 0 =3
:>cose=£
2
= 0==
6
&
b a
V' 6
0=n-"="
6 6
o= 2"
6

angle b/w 2a&-bis 56_n

option (C)



2, The vectors @=2i — j+k, b=i-3j—5k and ¢ =—3i+4]+4k represents the sides of

(A) an equilateral triangle (B) an obtuse-angled triangle
(C) an isosceles triangle (D) a right-angled triangle
afeer a=2i—j+k b=i-3j—5k T ¢=-3i+4j+4k R s & yomai o1 el o=a €, 98 2
(A) T FHaTg s (B) U 3ff&d—apToT s
(D) U& wHaIv 3w
Sol.
|é| =Va+1+1=6
b= v1+9+25 /35
|| =9 +16+16 =41
22 2 =2
here : [g| +|b| =¢]
S0, given vectors represent the sides of a right angled triangle.
3. Let abe any vector such that |a| = a. The value of |axi > +|ax ][> +|axk|? is:
(A) a2 (B) 2a2 (C) 3a2 (D)0
A a U O afew § e fow |a|=a 8 @@
|axi|? +|ax][? +|axk[>®r @ &:
(A) a2 (B) 2a2 (C) 3a2 (D)0
Sol. Let given vector is

d=xl+yj+zk
then axi=(xi+yj+zk)xj=-yk+zj
= @ExiP=y?+22 e (1)
Similarly : axj=(xi+yj+zk)xj=xk—zi
= @x)P=xez? e 2) and  axk=(xi+yj+zk)xk=—xj+yi
= R TS G A — (3)
from equation (1), (2) & (3)
@x0)2 +@xj)2 +@xk)2 = y?+22 +x2+22 4 x2 +y?
= 2(x2+y2+22)
= 2|z§1|2 =232
-2 <Jaf

option (B)



Sol.

Sol.

3 1
IfA= [ 1 2} and A2 + 71 = kA, then the value of k is:

HT%{A=[_31 ;}%aQJTA%ﬂ:kA%,?‘ﬁkWW%:
(A) 1 (B) 2 (C)5
(C)
A2+71=KkA
A2={3 1“3 1}
-1 2(|-1 2
8 5
-5 3

(8 5
+71 0 K 3 1
-5 3 0 1 -1 2
15 5] [3k k
-5 10| |-k 2k
By Comparing respective terms of matrices
15=3K

~K=5
(1 -1 2] -2 0 1
LetA=|0 2 -3 andB=l
3 -2 4| 3 1
1 -1 ] -2 0 1
HAMTA=(0 2 3| dO B=1 9 2
13 -2 4] 3 6 1 A
-9 _
(A)T (B) -2 ©€) -
(B)
AB =1
1 -1 2{-20 1 100
%O 2 -3||9 2 -3|={0 10
3 -2 446 1 A 0 0 1
1 0 4+2x0 100
l0 1 -6-32|=/0 10
10 0 9+4) 0 0 1
On Comparing
1
5(4+2x)=o

r==2

(D)7

9 2 -3|.IfAB =1, then the value of A is :
6

~3|.1afT AB=1% &1 A &1 99 &

(D)o



Sol.

Sol.

Derivative of x2 with respect to x3, is:
X2 BT X3 B AUET Adhelol o

(A) ™ (B) > (C) 3

oo
dy/dx 2x _ 2
dt/dx  3x* 3x

Option A

The function f(x) = |x| + [x—2| is

(A) continuous, but not differentiable at x =0 and x = 2.
(B) differentiable but not-continuous at x =0 and x = 2.

(C) continuous but not differentiable at, x = 0 only.

(D) neither continuous nor differentiable at x =0 and x = 2.
Wl f(x) = | x| + [x=2]

(A) |ad B, WY x =0 T x =2 W IJaHANT el 2 |

(B) AdHAT &, IReg x =0 TAT x =2 W H{Ad 78l 3|
(C) |ad 8, Ry $ad x =0 W IabAI T8 2 |
(D) AN AT 8 IR T & x =0 T x =2 U JAHII 2 |

f(x) = x| + |x = 2]
-Xx—-x+2 ;x<0
f(x)= {x—-x+2 ;0<x<2
X+X—-2 ;x=>2

-2x+2 ;x<0
f(x) = 2 ;0<x<2
2X—2 ;X>2
(i atx=0
LHL = lim(-2x+2)=2
x—0
RHL =lim 2=2
x—0
& f(0)=2

LHL = RHL = f(0)
So f(x) is continuous at x = 0
atx=2
LHL = lim2=2
X—2
RHL =lim 2x-2=2
X—2

& f(2)=2

(D) 6x5



LHL = RHL =1(2)
So f(x) is continuous at x = 2

Now

-2 ;x<0
f'x)y =4 0 ;0<x<2

2 X >2
LHD =0
LHD = RHD so f(x) is not differentiable of x = 2
RHD = 2
So, f(x) is continuous, but not differentiable at x =0 and x = 2
Option (A).
8. The value of J-tanz(gjde is:
0

Itanz[gjde?ﬂ = 2
0
(A) x + 3 (B) 33 —n (C)V3-= (D)n—+3

Sol. Lx(secz % - 1)d6

[Btang —n—[3tan0 —o]}

3WV3-n
Option (B)
9. The integrating factor of the differential equation % +gy =0,x=0 is:
X X
DA HAIBROT %+zy:0,x¢oiﬂ HATGAT TS B
X X
) 2 ®)x (©) et (D) &2
X
Sol. (B)
2
I.F eI; = g2
=x2
S LF=x2

option (B)



10.

Sol.

11.

Sol.

1-x y-1 z 2x-3 y z-4

The lines —— ==——==and =—=—— are perpendicular to each other for p equal to :
2 3 1 2p -1 7

v 1-x y-1 z 2x-3 'y z-4 . ! _

W — 2= =2 qer =21 = ,p® R a9 & folv RER gad €, 98 ©
2 3 1 2p -1 7
1 1

A) —— B) — C)2 D)3
(A) > ( )2 (C) (D)

D. R of the lines are of
L1:—2,3,1 and L2: p, -1, 7 respectively if two lines are L then

—-2xP+3x-1+1x7=0
—2p-3+7=0
P =2 option (C)

The maximum value of Z = 4x + y for L. P. P. whose feasible region is given below is
WRaw g Tt (LPP) st govd &3 qeifan 71 8, & Se¥ Wald Z = 4x + y &l Afdbaq 9149 &

»X
ol 10 20 30 40 50

(A) 50 (B) 110 (C) 120 (D) 170
Maximum value of Z=4x +y =7

Corner Points Value of Z=4x +y

A (0, 50) 50

B (20, 30) 110

C (30, 0) 120

D (0, 0) 0

.. Zis maximum at (30, 0)

Option (C)



12. The probability distribution of a random variable X is :

X 0 1 2 3 4
P(X) 0.1 k 2k k 0.1

Where k is some unknown constant.
The probability that the random variable X takes the value 2 is :

I g AGRBH AR X & Uil ge, 41 2 :

X 0 1 2 3 4
P(X) 0.1 k 2k k 0.1

STEl k Ueb STl 7R & |
@ Fgfed IR X BT HF 2 B9 & Wi B

(A) l (B) 2 (©) : (D)1
5 5 5

Sol.  Since ZP(X)=1

= 0.1+K+2K+K+0.1=1

= 4k=1-0.2=0.8 = K=¥ = K=0.2

SoP(x=2)=2K=2x02=04 =+ _2

10 5

Option (B)
13. The function f(x) = kx — sinx is strictly increasing for

% f(x) = kx — sinx, FROR gef# 2, afe

(A)k>1 B) k<1 (C)k>-1 (D) k <—1
Sol. (A)

f(x) = kx — sinx
- f(x) is strictly increasing
so,f(x)>0 vxeR ... (i)
f'(x) = k — cosx
= f(0)>0
= k —cos0 >0
= k—-1>0
k> 1



14. The Cartesian equation of a line passing through the point with position vector a :?—] and parallel to

the line F:f+|§+u(2f—]) ,is

TH Y@ BT BT T, o1 v g Rraer Refy afde a=i-j 8 9 iax ah @ qon Y
Foitk+plei—]) @ w2 %

X—2 +1 z x-1 +1 z
(W) ==L 2 (B) =12
1 0 1 2 -1 0
X+1 +1 z x—1 z-1
Xt _y*r1_z o XY
2 -1 0 2 -1 0
Sol. (B)

Since line passing through the point A (1,—1, 0) and parallel to b= 2?—]

So, dr'sof line:<2,-1,0>

So, Equation of line:

X=Xy _Y=Y1_2Z-Z x—1:y—(—1):z—0 N x—1:y+1:E
a b c 2 -1 0 2 -1 0
ac 0
15. If|b d O] is ascalar matrix, then the value of a + 2b + 3c + 4d is :
0 0 5
ac 0
I |b d 0| & aifew sygs (scalar matrix) 2, A1 a + 2b + 3¢ + 4d &1 914 &:
0 0 5
(A)0 (B) 5 (C) 10 (D) 25
Sol. (D)
Scalar matrix is of the form
k 00
0 k O
0 0 k
S a=d=5
& b=c=0, by comparison.

a+2b+ 3c+4d
5+2x0+3x0+4x5
= 25 Ans.
Option (D)



16.

Sol.

17.

Sol.

, 4 112 1 o
Giventhat A~ =— , matrix A is :
7/-3 2
11 2 1
ﬁm%ﬁ’; A_1=— %j—ﬁ A%
1 oo
a2 7 N o 1[2 -1
W3 2 ®ls @715 2
41 .
(B)A1-madJ.A
adj.A={2 1}, ByshorttrickA=[a b]
-3 2 c d
A=[2 —1} adj.A={d —b}
3 2 c a
Option (B)

2 1
IfAz[ 4 3},thenthevalueofI—A+A2—A3+.....is:

afe A:{i 12} Tal I-A+A2-A%+... 2

-1 -1 3 1 00
(A)[4 3} (B) {_4 _J (C) [0 0}

(A)

Az:{z 1“2 1}{0 0}
-4 3][-4 3] |00
A=At =A5 {O 0}

Hence, | —A+A2 - A3+ ... =|1-A

o B



18.

Sol.

The integrating factor of the differential equation (x+2y?) :_y =y (y>0)is:
X

ATHA FHIBRT (x+2y2)%=y(y>0) BT FHIH 0T &

(A) — (B) x ©)y (D) %

ASSERTION-REASON BASED QUESTIONS

Questions No. 19 & 20, are Assertion (A) and Reason (R) based questions carrying 1 mark each. Two
statements are given, one labelled Assertion (A) and the other labelled Reason (R).

Select the correct answer from the codes (A), (B), (C) and (D) as given below:

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

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

(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.
MBI — TP MTRT T

UeT & 19 T4 20 ¥ TS AWNHAT (A) & 918 UF 9o (R) e 2| =1 § 9w ) g
(A) JAfFHAT (A) T T (R) I §A & | T (R) IADHAT (A) B YR IR Bl & |

(B) a1f¥®mes (A) don d@ (R) QM1 9 €| 0@ (R) AfMGHAA (A) & T AR T8 Sl ¢ |
(C) =if@ded (A) ¥ B, Ig @ (R) 3 2|

(D) AfAHAA (A) 3 8, Safdh ad (R) I & |



19.

Sol.

20.

Sol.

Assertion (A): The relation R = ((x, y): (x + y) is a prime number and x, y € N is not a reflexive relation.
Reason (R): The number '2n' is composite for all natural numbers n.

AIH (A) FIT R={(x, y): (x +y) TP JHT FEAT & T X, y € N} T& W Hay 781 2 |
T® (R): 94 UIgd He&eli n & folg, 2n Ta 959 69 & |

(C)

Assertion (A)

For a relation to be reflexive, (x, x) eR

- X + X is a prime no.

- 2xisaprimeno. VxeN

But except for x = 1, we will get 2 which is prime for x eN, where x =1

we will get a composite no. i.e. 4, 6, 8, ..............

It is not reflexive

Reason (R)

False, since forn =1

we will get 2, which is prime.

Assertion (A) : The corner points 'of the bounded feasible region of a L.P.P. are shown below. The
maximum value of Z = x + 2y occurs at infinite points.

Reason (R) : The optimal solution of a LPP having bounded feasible region must occur at corner points.
AAHAT (A) : ff LPP & forg uReg o & & 3oy g gwify v 7

Z = x + 2y &1 ifaad A s fdwgail w2 |

O P
6"5& (0, 60) /:J 20, 60}

(60, 30) .~

a0t

(40, 20—

N e
0 P g
(60, 0)

T (R): & LPP e god &3 uReg 81, &1 g4 & v fdg w 8 2|
(A)

Assertion (A) : False because the maximum value of z = x + 2y occurs at corner points (.- bounded
region)

Reason (R) : The optimal solution of a LPP having bounded feasible region must occur at corner
points, which is true.



21.

Sol.

SECTION -B

In this section there are 5 very short answer type questions of 2 marks each.

39 @Ue ¥ 5310 oY IR T U 2, R uAF B 237% T

(a) If y= cos®(sec? 2t), find ((ji_)tl

OR
(b) If x¥ = e, prove that dy = LXZ -
dx  (1+logx)
(a) A y = cos® (sec? 2t) &, @l z—ilﬁﬁ HITY |
ST

(b)afz xv = ey &, o Rig Aforg fy Y 109X
dx  (1+logx)?

(a) y = cos? (sec? 2t)
Z—{ = 3cos? (sec? 2t) x (—sin (sec? 2t)) -2sec(2t)sec(2t) tan(2t) -2
(b) XY = ex-Y

taking log both side

ylogx =(x—y)logee {logee =1}

ylogx=x-y
1 dy _ dy
— + =2 =1 _ =L

yx X log x dx 1 dx

d_y +1)=1-
Y (tog x + 1)

x |<

_y
dy _ 1 X
dx (1+log x)

1+logx= 3 (put)

dy _  logx
dx  (1+logx)?



22,

Sol.

23.

Sol.

The volume of a cube is increasing at the rate of 6 cm?/s. How fast is the surface area of cube increasing,
when the length of an edge is 8 cm?

T&H I BT ATATH 6 cm¥s B &X W 9¢ I8 2| T4 & I 89%d Fd X A 98 & 8, od 39 R
%I FarS 8 cm 87

Let side of cube = x cm
Given Z—\t/ =6 cm3/sec
S=6xx2
9 _gxox e ()
dt dt
v=x3
dv

— =3x2 d_X
dt dt

Put in equation (1)
E =6 x 2X X i
dt x2
=24 cm?/sec
X
Atx=8
as -4, 3 cm?/sec Ans.
dt 8
Show that the function f given by f(x) = sin x + cos X, is strictly decreasing in the interval (%%) .

Uy f& f(x) = sinx + cosx §RT Y& Haid f, 3axTal GS{J# RO} g '
f(x) = sinx + cosx
f'(x) = cosx — sinx

T 5n
Xe|—, —
(4 4]

Critical point f'(x) =0
cosx —sinx =0
tanx =1
X - E

4

For decreasing:
ff(x)<0
cosx —sinx <0

. n 5m
cosX < sinx Xe|—=, —

Function is strictly decreasing.



24. (a) Express tan™! COS_X , Where T xX inthe simplest form.
1—sinx 2 2
@) = < xZa farg tan-t | —222X |y wxeraw w9 § oad AR
2 2 1—sinx
OR
(b) Find the principal value of tan~" (1) + cos™! (— —)+sm‘1(— i]
J2
(b) tan"(1) + cos™ [—1)+sin‘1 1 B &I A T DI |
2 V2
cos2 X _sin X [cosi+singj(cos%—singj
Sol. (a) tan! [ﬂj = tan™ 2 2 = tan" 5
1-sinx sin?2 X 4 cos? X —2sin X cos X ( X o 1)
2 2 2 2 COos sin
2 2
X . X X
CcosS—+sin— 1+tan— T x n_ X
= tan™ = tan™ = tan™! [tan[—+—)] =_ + =
cosl—sini 1—tan5 4 2 4 2
2 2 2
(b) tan=' (1) + cos™' 1 +sin!l-—
2 2
T T) T T _ 2%
4 3) 4 3 3
25.  Find: j . 2"2
(x=+1)(x° —4)
S B I#dx
(x“+1)(x*—4)
2X
Sol. l= | ——————dx
J.(x2+1)(x2 -4)
Letx?2=t
_ dt
= .[(t+1)(t—4)
1 - _A + B N 1 - A(t-4)+B(t+1)
(t+1)(t-4) (t+1) (t-4) (t+1)(t-4) (t+1)(t-4)
Putt=—1 =1
5
Putt=4 B=_
5
1= [ZVS g+ [ gt
(t+1) t—4
2
==X+ 1)+ 2ingt—4j+c=2m (=24 +c=1in [ X=2] + c Ans.
5 5 5 t+1 5 X2+1



s (SECTION - C)

In this section there are 6 short answer type questions of 3 marks each.

39 TUE H 6 TR TR & U g, R0 IF & 331% & |

26.  Find: %Y
d

, if y = (cosx)* + cos™ Jxis given.

f&ar 8 f& y = (cosx)* + cos™! \/_ ?ﬂ—d DI |

Sol. y=(cosx)*+ cos! Vx
let u = (cos)*

log u = x /n(cosx)

1.9y = /n(cosx) + X (=sinx) = dy - (cosx)* (/n(cosx)—x tanx)
dx COSX X
& v =cos1/x
dov___1 1
dx  J1-x  2Vx
y=u+yv
dy _du v
dx dx dx
dy 1
=% = (cosx)* (/n(cosx)—x tanx) — ——
X 2Vx = x?

27. (a) Find the particular solution of the differential equation % = ycot2x, given that y[%j =2.
X

(a) 3adHe FHIGBR] %:yco&xaﬂ fafdre &1 3@ HIfvY, e & ﬁ%y(%):

OR

y
(b) Find the particular solution of the differential equation [xe X 4+ y}dx = xdy given that y = 1 when x=1.

Yy
(b) 3TaHe THHRT [xex+y]dx=xdy P faf¥re &1 =i PIfSTg, fRem 8 fp y=18 S@ x=18%|

Sol. (a)
dy =y cot (2x)
X

Injsin2
= dTy = cot (2x) dx = I J.cot2x)dx =Inly| = Infsin2x] +C



using y [gj-z

= In2 = =In2=0+C

So,

+In2

Injsin(2x
iy = 112 2( !

2In |y| = In|sin (2x)| + In(4)
In (y?) = In |4 sin(2x)|

= y? =4 sin(2x)

y=1%2 [sin2x)

So, taking + ve sign

=>y=2 1/siﬂZx)

OR

y
{xe X 4+ dex = xdx

y
:x[ex +X] dx = xdy = €
X

—eV=y IV = = =eVdv

=C=1In2

= ax_ Je‘vdv = In|x|=—e¥+C



RV RY)¢ = In |X|= —e_; +C
cy(1)=1
—0=—e"+C -~ c=1
e
Ly
In|x|=-e X+—
e
_y 1
—-e X = —=In[x] + —
e
y
e—;=1—eln|x|
e

take log both sides
Y =In|1-eln| x|| -Ine
X

-1-Y =In(1-eln[x])
X

=1-In(1-eln |x]) =

X |<

=>y=x(1-In(1-eln|x])) — Ans.

28.  Find : ST HIRT : j sec®0do
Sol. 1= Isec3 0do

I= J(1 +tan? §)secodo

I= I(sece +tan?0-sec6)do

[ = /n[secH + tan6| + J-tan 0.(sec0.tan0)do
I = /n|secO + tand| + tand . secO— Isec3 6do

2] = /n| secH + tanb| + secH . tanb+ c

I=— /n|secO + tand| + %sece .tan6 + ¢

1
2



29.

Sol.

(a) A card from a well, shuffled deck of 52 playing cards is lost. From the remaining cards of the pack, a
card is drawn at random and is found to be a King. Find the probability of the lost card being a King.
OR

(b) A biased die is twice as likely to show an even number as an odd number. If such a die is thrown
twice, find the probability distribution of the' number of sixes. Also, find the mean of the distribution.

(a) 52 U<l I 3T YHR | Bl T A B TS H F UF g @ N 2| A9 g H | AGTSA Uh UA
f@Ten ST B, SN 9IGWITE 9Tl O Uil ST § | @ Y U & 9IGENE aral Okl 8 @ W sd
HITY |
aferd

(b) TH AT TR TR FEEET M B WA, favd W@ & 7 @l Wiidar W g ¥ | 39 U Bl |l
IR BTl TT| ©: M D] T BT WIS g4 Fd DISY | 39 g b1 A1ed Al 3 DIy |
(a)

lostcard king ) _ p(lostcard king | found king |)

[ king J_ p(king)

A3
52) (51 _ 12 _ 12 _ 3

4Y3),(48Y4) 124192 204 51
52)\51) |52\ 51

(b)
PE)=2,P(O)= 2
P(x = 0) = P(01). P(0z)+ P(01). P(61).not 6 + P(e1). P(e2) 6 + P(e1)(not6) . P(e2) 6

o (3 GEEGIEE-BRIEIE -5 7 7m-

P(x = 1) = P(e1).6. P(01)+ P(01). P(e1).6 + P(e1). (not 6) + P(e2) 6 x 2

ML B R

x=101]1]2
prob.\ﬂ\ﬁ\i
1 1181
Mean = 0 ﬁ @ E
81 81 81
Mea 28+8_§_i



30.

Sol.

The corner points of the feasible region determined by the system of linear constraints are as shown in
the following figure :

2 6 8
(i) If Z=3x—4y be, the: objective function, then find the maximum value of Z.

(i) IfZ =px+ qy where p, q > 0 be the objective function. Find the" condition on p and q so that
maximum value of Z occurs at B (4, 10) and C(6, 8).

YR reRigl & e gR1 FuiRa goa &3 & sivfig g amefa 7 swie 1w &

2 4 6 8
() I Z = 3x — 4y S Wl B, A Z BT AN FTd DI |

(i)afe Z=px+qy,p, q>0 ST W=l 8, A p TAT q § I8 T 1d Py, s e Z &1 ifdwas
A B(4, 10) 9T C(6, 8) WR & |

(i) z = 3x—4y
Corner points Z = 3x-4y
(0,8) z=-32
(4, 10) z=12-40=-28
(6,8) z=18-32=-14
(6,15) z=18-20=-2
(4,0) z =12 - maximum

Maximum value of z = 12 at E(4,0)

(i) Z=px+qy

atB (4,10):z=4p + 10q
at C(6,8) Z =6p + 8q

4p +10g =6p + 8q
29=2p

pP=49

Both are maximum means both are equal




v

31. Evaluate :

(a)

xdx

4
-[1+cos
0

2X +sin2x

OR

SEI

xdx
1+ cos2x + sin2x

[iefe

1+ sin2x + cos 2x

Sol.

(=R T ]

O N | 3

T dx
4

1+ sin2x + cos2x

N
I

Ot N [ 3

dx
1+ sin2x + cos2x

_
I

©|a

Ot N | 3

dx

=1

Replace x — %— X

8
| dx
4 5 1+ sin2x + cos2x

I=

O 0 | 3

r
4 2tanx
1+

1-tan? x

1+ tan?

sec? xdx

1+tan? x

sec? xdx

N3
O 0|3

1+tan® x +2tanx +1—

Y
tan?x 44 2(1+tanx)

O = 0 | 3



Let 1 +tanx =t

sec2xdx = dt
1+tan§
I= E j g
8 t
1

1= —|m[1+tan=|
I= E£n|1+tan—
8
I=—€n1+tanE
8
=E€n1+tanE = =§€n‘\/§‘

=g£n‘x/§‘



vs—H (SECTION - D)

In the section there are 4 long answer type questions of 5 marks each.
39 @€ H IR H—JR Tl U B | TG T B 5 IF B |

32, (a) Let A=R—{5}and B =R - {1} Consider the functionf: A — B,

defined by f(x) = X _2 , Show that f is one-one and onto.
OR
(b) Check whether the relation S in the set of real numbers R defined by

S={(a,b): wherea—b + J2 is an irrational number} is reflexive, symmetric or transitive.

(a) WWA=R5}WHB=R%H%Iﬂm=x_:mvﬂ%ﬁmwwwv»wwﬁm?ﬁﬂm
TfEe & f Uhd T 3MBEd 2 |

SPEI

(b) Sifa Ifoe f a1 9 aRafas SRl & aq=ad R 9 aRiiia ddg

S={(a b): & a-b+ 2 TH JURYT W& B } wWed, AART I AHED T |
Sol. (a)
A=R-{5}
B=R-{1}
f:A>B

w

X -

f(x) =

x
(¢}

For one —one : f(x1) = f (x2)

. X1—3 _ X2—3
’ X1—5 X2—5

—5x1—3x2+ 15 =-3x1 — 5x2
= —5x1 + 3x1 = -5x2 + 3x2

— 2X1 = =2x%2

X1=X1 VX1, X2eA

.. fisone —one



For onto :

x-3
X_

gety=

(¢,

yx—-5y=x-3

yx—x=-3+5y

x(y—-1)=95y-3
5y-3

X= —

y—1
-+ y € B (codomain)
for every value of y has pre-image in domain
.. Range = codomain
... fis onto.
(b) Reflexivity : Let a € R (set of real numbers)
Now, (a,a) e Rasa-a+ J2 = J2eR
i.e., Ris reflexive ...(i)
Symmetric : Let a,b € R (set of real numbers)
Leta,b eR

= a—b+J§ER

= b-a +v2 ¢R
Transitivity: Leta, b, c, e R

Now (a, b) e Rand (b, c) e R
= a-b +J2eRandb-c++2€R
= a-b +4J2 +b—c+ 2€R

= (a-c) eR

i.e., Sis transitive.



33.

Sol.

Find the distance between the line % = 2y-6 = 1-z and another line parallel to it passing through the

4 -1
point (4, 0, -5)

If the lines x-1_y-2_z-3 and x-1_y-1_2z-6
-3 2k 2 3k 1 -7
of k and hence write the vector equation of a line perpendicular to these two lines and passing through

the point (3,— 4, 7).

are perpendicular to each other, find the value

Y X_2Y=6_1-2 TN SHD FAIR TS 7 ¥l i1 g (4, 0, -5) A &R ol 8, & 9 @

2 4 -1
S1d B |
rerar
afy ey XT1_¥=2_ 273 qop X1 _y-1_ 276 (oo ciqaq ¥ dt k @1 |1 S1d AR | ot
-3 2k 2 3k 1 -7

SIRIH A IR S F99d T ¥@] &1 diew FHax oy, st 85 (3, -4, 7) 9 B8R 9l 2
(a)

line X = 2¥=6_1-2

2 4 -1
X _y-3_z-1 .
=212 == .. i
2 2 1 0

its parallel and passing through line (4, 0, -5).
Xx-4_y-0 _z+5

5 ST e (ii)

... distance between two parallel line.
d _ ‘bx(éz —52]

A

6:2?+2j+12

aq =0i+3j+k

a, =4i+0j+5k

a, -3, = 4i—3j+4k
i ] ok

bx(d,-a;)=2 2 1=(8+3)i—(8-4)]+(-6-8)k= 11 —4] —14k
4 -3 4

Remaining distance = +/37 unit



OR

(b)line X=1_¥=-2_2-3
23 % 2

x=1 y-1 z-6
3k kK -7

.. lines are perpendicular
=-3x3k+2kx1+2x-7=0
= -9k +2k-14=0
=-Tk=14
k=-2
.. Equation of line which is perpendicular to both line

x-3 y+4 z-7
a b c

Let

(i)

.. According to question

-3a—-4b +2c=0
—6atbh-7c=0
a b c

286—2 _—12-21 —3-24

x-3 y+4 z-7

.. Equation =
-33 -27

Ans.




12 1

34. Find A-',if A=|2 3 -1|.Hence, solve the following system of equations:
10 1
X+2y+z=5
2x + 3y =1

XxX—-y+z=8

1.2 1
ITA=|2 3 -1 & @ A I BT
10 1

ara: =1 Iiexer e &1 g STd BTG

X+2y+z=5
2x + 3y =1
X—y+z=8
1.2 1
Sol. A=12 3 -1
10 1
[A]=1x3-2(2+1)+1(0-3)=3-6-3=-6=0 A= aﬁi\?
T
Cit G2 Cy3
Adj.A=|Cy Cyp Cy
C31 C3p Cg3
C1=3,C12=-3,C13=-3 ; C21=-2,C2=0,C23=1 ;i C31=-5,C32=3,Cs3=-4
3 -2 -5 ] 3 -2 -5
~Ad.A=|-3 0 3 LATT=—|-3 0 3
-3 1 -4 =3 1 -4
.. Equations :
Xx+2y+z=5
2x+3y =1
x-y+z=8
1 2 1 X 5
B={2 3 O, x=|y|,c=|1
1 -1 1 z 8
Bx=C



35. (a) Sketch, the graph of y = x Ixl and hence find the area bounded by this curve, X-axis and the ordinates
x=-2 and x = 2, using integration.
OR
(b) Using integration, find the area bounded by the ellipse 9x2 + 25y2= 225, the lines x = -2, x = 2, and
the X-axis.
(@) % y=x|x| BT 3Melg Gifay | [a: g9 dsb, X-31e7 9T HIfCAT x=-27A x=2 & 99 xR &F
BT GIHA FAHAT F T DITY |
3ferar

(b) FTHAT & TANT A QrEgd 9x2 + 25y2 = 225, XGRA x = -2 TAT x =2 AR X-317 & 917 foR &5 Pr

8B FId PG |
Sol. (a) Curve:y=x[x|
x2 ; x>0
y =X x|
-x2 ; x<0

0 2
Area Ix|x]dx+[x|x]|dx
0

-2

0 2
[x? dx + [x? dx
-2 0

515
A2

_8 8 _16 ;
= —+— = — square unit.
3 3 3

1]
|
| —
o



OR
(b) Ellipse 9x2 + 25y2 = 225
9x?  25y%
225 225

2 2
X_+y_:1
25 9

yar

Required Area:

2

23 5
Area = Jydx = jg 25— x“ dx y© =

-2 -2

2
= 2j§ 25— x2 dx
05
2
=2x 3 5\/25—x2 +§sin‘15
5|2 2 5],
=81 v25-4+Bsin12 g
5 2 5
6 \/— 25 - 2
—[vV21+—sin'| =
5{ 2 (5)}

g\/ﬁ +1 53in‘1(gj square unit




36.

(iii)

(iii)

(ii)
(i)

(iii)

Hus—3 (SECTION - E)

In this section, there are 3 case study based question of 4 marks each.

Rohit, Jaspreet and Alia appeared for an interview for three vacancies in the same post. The probability

of Rohit's selection is % Jaspreet's selection is % and Alia's selection is % The event of selection is

independent of each other.

Based on the above information, answer the following questions :
What is the probability that at least one of them is selected?

Find P (G| H) where G is the event of Jaspreet's selection-and H denotes the event that Rohit is not

selected.

Find the probability that exactly one of them is selected.
OR

Find the probability that exactly two of them are selected.

Afed, STda &R anfern e & ug @ 9 Rl & fog wiemeeR & fog SuRerd gu | Afza & g
aﬁaﬁqﬁw%%aﬂmﬁzﬁiﬁaﬁaﬁmﬁw%ammiﬁma%aﬁmﬁzﬁmﬁw%%mﬂ
@) TS Uh SR 9§ Wad © |
IR AFGRI & MR W 1= gedl & IR <
ST 9 HH A BH Th b g I Dl ATl a1 87?
P(GIH) s @R vt G, Sl & g3 N A Tuih & den A AMRA B T Y I 3 awd 2
I A $ad B D g AN B WIS A9 PO |

3reran

I F BIE QA B g AW B WRAGAT G DI |



Sol. P (Rohit) =

o=

P (Jaspreet's) = %
P (Alia's) = 1
4
(i) P (at least one selected) = 1 — no. one selected
-1 [4)2)3
5 \3)\4
= 1_3
5
-3
5
PG H) PGAH)

P(H) B P(G N ﬁ)+ P(é N ﬁ)

-
7\
I|®
N
Il

(iii) P (exactly one of then selected)

D R e

L)

IG5 5 58



37.

OR

(iii) P (exactly two of then selected)

(Ll L=l =353
BHERDEEREHE

3 2 4 9 3

=—t—t—=—=
60 60 60 60 20

A store has been selling calculators at Rs. 350 each. A market survey indicates that a reduction in price
(p) of calculator increases the number of units (x) sold. The relation between the price and quantity-

sold is given by the demand function p = 450 —% X

TP WR, Deggeiey w 350 URT degeiex & Wa A 99 6T 2| Abe & TP 94 & AJAR & (p) B @™
WR BT aTel Degeied] B G (x) ¢ A | oI IR [ arelt G &1 |ey, i 14 Bed p =

450—%X§'IT[EI—C{T‘T

Based on the above information, answer the following questions:

(i) Determine the number of units (x) that should be sold to maximise the revenue R(x) = xp(x).
Also, verify the result.

(i) What rebate in price of calculator should the store give to maximise the revenue?

IWRIFT & AR R 77 gl & IR QRTw:

(i) AfABTH AT R(X) = xp(X) U B B forg fba=i b1g (x) S99 BFI? (U4 IR BT FedTa+
BT |

(ii) IAFHTH T & oY T Dogreier & o B R Bl fha=r gerr amm??



Sol.

38.

P(x) = 450 — %x

R(x) = x P(x)= 450x — %xz
R'(x) =450 —-x =0

_|_
+ 450 —

max.

R (x) is max™ at x = 450

R (x) = 450 (450 - %(450)]

= 450><%(450)= %(450)2 = %(202500) = 101250 Rs.
p 101250 _ 555 Rs.
450

Verify Reduction Price P =450 — %(450): 225Rs.

(i) Rebate = 350 — 225 = 125 Rs.

An instructor at the astronomical centre shows three among the brightest stars in a particular
constellation. Assume that the telescope is located at.O (0, 0, 0) and the three stars have their locations

at the points D, A and V having position vectors 2i+ 3] +4AK, 71+ 5] +8k and —3i+ 7] +1K

respectively.

Th G g § Udh Uflierd e fa9y dREsd d Ae a9de o9 RiaRi &) ge2ifar 81 a9 o b
XA 0 (0, 0,0) W Rerd g don dIF RART @1 Reaftdl D, AR VIR 39 UaR & & S7a Rafa—afew

HH 21 +3]+4K,71 +5]+8k o —3i+7]+1K 21




Sol.

Based on the above information, answer the following questiion:
(i) How far is the star V from star A?

N
(i) Find a unit vector in the direction of DA .
(iii) Find the measure of ZVDA.

OR

What is the projection of vector DV on vector DA

SWIFE & AR R 7179 & IR AR
() IR v, RraR A9 fat € wR 2 |

(i) DA @ faem 3 uh The—afRE I FIRT |
(iii) VDA &1 919 1 BT |

K

(i) wfe=r DV @1 @feer DA TR Ward fee 27

D(2,3,4)
A(7,5,8)

V(-3,7,11)
0(0,0,0)
(i) distance between'A' & 'V'

J7+3F +(5-77 + (8117
= J100+4+9= 113
(i)  DA=(7-2)i+(6-3)j+(@B-4k= 5i+2j+4k

57+2]+4R _ 5T+2]+4I2 _ 5?+2]+4I2

DA =2"21 -
|DA| J25+4+16 Ja5

(i)  £VDA
WD =(2+3)+(3-7)j+(4-11Kk

WD =(2+3)i+(3-7)j+(4-11k
=5i—4]-7k

AD = -5i - 2] - 4k



Let «.VDA=10

__[w)-mp) _[si-4j -7kl 5i-2)-4k)
IVD||AD|  (V25+16+49)x(/45)

_ 25+8+28 _ 11

B @xm _45><\/§

36—003‘1( "

)
OR

(i)  Projection of DV on DA

_ DVDA _ (—57+4]+7I§)(5f+2]+4l§)
|DA | (V25+4+16)

_ -25+8+28 _ 11

Jas a5




