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-7 XUeslion paper is divided into FIVE Sections — Section A B, C, D and

(iii) | ; :
) (;l gectum A - Ques'twn Number 1 to 18 are Multiple Choice Quest
Q.l) and Question Number 19 & 20 are Assertion-Reason b
Questions of 1 mark each.

(iv) In Section B — Question Number 2] to 25 are Very Short Answer (
type questions, carrying 2 marks each.

(v) In Section C - Question Number 26 to 31 are Short Answer (SA
questions, carrying 8 marks each.

(vi) In Section D - Question Number 32 to 35 are Long Answer (L:
questions, carrying 5 marks each.

(vii) In Section E — Question Number 36 to 38 are case study based qu
carrying 4 marks each.

(viii) There is no overall choice. However, an internal choice has been |
in few questions in all the Sections except Section — A.

(ix) Use of calculator is NOT allowed.

e '

Pt

N
SECTION - A

] are multiple choice questions of 1 mark each.

B) —nsysm
M) —n<y<0

» cannot be the order of a row-matrix ?
B) 1x2
M) 1xn
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(B) ﬁB'!'
(D) A-B

M[O,slﬁf(x)=x’—12:ﬂ=flﬂmt

7' ‘..I »
(A -16 ®) -9

(D) 16
4




4

h of the following properties is/are true for two matrices of suitable

orders ?

@ A+B=A"+PB (i) (A-—By=B'-A'

(iii) (AB)' =A'B’ (iv) (kAB)' = kB'A’ (k is a scalar)
(A) () only (B) (i), (ii) and (iii)

(C) (i) and (ii) (D) (i) and (iv)

2 0
0 0}, then
0 6

(A) A, =24, (B) 1Ay =-24,
© 61=A2 (D) A,'-'-—&l

cOosSX sinx

5. One of the values of x for which i =1is
—cosx sinx
@ o ® %
n .

symmetric matrices of same order, then which of the

is also skew symmetric ?
(B) AB+ BA

D) A-B

of flx)=x* - 12x, x € [0, 3] is
(B) -9

(D) 16

.m'd"v'—'-"---t-
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B i
an
(D) 2c2
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o
ch:!?l'ﬂﬂﬁ:
4 fx’+2lx|+1
5
(A) O (B) log 2
1
(C) 2log2 D) 3 log 2

10. TFy=x| x|, -39 TE Hwfed x = -1 A x = | & fit & # wEEa R

1
(A) O (B) 3
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A 0 (B) log2
© 21log2 (1) '12'1032

10. The area bounded by the curve y = x| x|. x-axis and the ordinates x = -1

and x = 1 is given by 1
1
A 0 (B) 3
: 4
© 3 (D) 3
k dx
11. The integrat factor of differential equation RE§+ Px=Q where P, Q, R
| 1
® ™
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13.

14.

15.

The order and degree of the differential equation j:;{e!’) = () respectively

s i
(A) 0,1 ® 1.1
© 21 (D) 1, not defined

The value of p for which vectors i + 2] + 3k and 2i — p) + k are perpendicular

to each other is 1
e ®) 1

5 A
© 3 @) —3

The value of m for which the points with position vectors -1-) + 2k,

A A A A A > ' 1
2i + mj + 5k and 31 +11) +61:are collinear, is
(A 8 B) -8
5
. : (D) —
1

B 51 - i, e et

B) 8\3
O 3|12

| W
ar drawn from point (2, 5, 7) online 7=7=7*

o3

B) 5

@ 78

'i.'- .'._-|: d i =

. ' 5 [
L. ' - B 2 SRS N K T
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17 - -
The feasible region of a linear programming problem with objective

funection Z = 5x + 7y is shown below : :
+ (3, 4)
AN
44' \W
A
A
4
2 N
1 —
of § 2 3 4 5 6 1

The maximum value of Z — minimum value of Z is

(A) 8 (B) 29
(C) 35 D) 48
18. The degree of an objective function of a linear programming problem is 1
(A) 0 B) 1
(C) 2 (D) Any natural number

Assertion - Reason Based Questions
Direction : Questions number 19 and 20 are Assertion and Reason
based questions carrying 1 mark each. Two statements are given, one
labelled Assertion (A) and 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 the Assertion (A).
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
explanation of the Assertion (A).
/ﬂ_) : jon (A) is true and Reason (R) is false.
@ Assertion (A) is false and Reason (R) is true.

19. Assertion (A) : In an experiment of throwing an unbiased die, the
probability of getting a prime number given that

3
b4

: .r appearing on the die being odd is%. i
)
; v two events A mdB.P(A|B)=2%‘(;)—_m
1" {)

!—l_.'—l“'ﬁl-l-‘.—l-
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21.

22.

Assertion (A)

Lines given by x = py ¢+ g 2 = ry + s and x = p'y *+ 4,

t = ry ¢ & are perpendicular w sach other when
pp =) 1

Reason (R)  : Two lines r =4, ¢ bﬁ,uad?!i,*ul;;mmdr“h!

to each utherd'l;l t‘)2 =)

SECTION - B

This section comprises Very Short Answer (VSA) type auneens o
2 marks each.

(a) Check whether function f(x) defined as 2
u‘ , X<3
fx) = 1 Ax -63) is continuous at x = 3 or not K4
2= , x23
. 6
OR
d 1 \3) .
(b) If+\/3(x? + y?) = 4xy, then find i at (2 2 }
A room freshner bottle in the shape of an inverted cone | ap::y;o :i:l:
rfume at r.‘*-l' intervals such that volume of the perfume in the
pew t the steady rate of 1 mm®min. Find the rate at which level o!'
adroppibﬁ at an instant when level of perfume in the bottle is
perfume is ’

. R
the semi-vertical angle of conical bottle is'g .

1@
D)

mnf-if
\
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25. (a) wa #ife ; tan (ooa?.x-!-uinzt s
Fga

b) WE T EELE mn(sin-I 1-cos” (- E)]

B )
9) (x% + 16)dx
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e
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e oo t:ector of magnitude 14 in the direction ufal?“ where P and Q are
Points (1, 3, 2) and (-1, 0. &) respectively 2

24. V S A et . ol s A 4

| .mﬂ a=3i-2) * 2k and b = i + 2k represent the two adjacent sides of

. ﬁndm' logram. Find the vectors representing its diagonals and hence

r their lengths. :

25. (a Simplify:un-l[mzx"s'f“”, 0<x<® 2
cos 2x + sin 2x 4
OR
(b) Evaluate :t,an[sin‘ll-cgg"l[_‘l]] 2
SECTION - C
This section comprises Short Answer (SA) type questions of 3 marks each.
1
26. Evaluate : fx tan~'x dx. 3
0
) ’x +2 3
27. (a) Fmdf x—2dx
OR
g P 3

) Find: |35 0 2+ 16)

w4

2
28 lf'lt J-I" . and I, = J'|1|dx.theushowthntll—4lz=0. 3
q_l_“ -12
29 \dth’ull solution of the following differential equation | 3
4
i
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30. sy Yeww Wi an P e en i

x+ys7'
2x -3y + 620,
x20,y20
& Jifa Z = 13x - 15y ®1 |

3L (a) @ Uit A Yen 1 3 3 wver ey 4 whe 72§,
& | v rar wren wn | afy 3 @ e b
ﬁlﬁlﬁTWWﬂWllﬁﬁww
ﬂﬁmmﬁniﬁztmmﬂﬂiﬁm

(b) @ et meﬁﬂﬂﬁth& 2 6 s
Y i e vk & A i b R, 7 fag Ao 6 PX) + P

wE-"

32. (a) WWEWTMQE = 7, 1 39 wehn wfornfia R

\Wm'l’ dwrad, ryeZ R
ﬁWﬁiRﬁﬁgﬂmmth|

30



- ine Z=14x 16y
Subject 1 constraints
X+ ys 7'
268y +620,

x20,y20

1. (@ Out of two bags, bag I contains 3 red and 4 white balls.and bag 11
contains 8 red and 6 white balls. A die is thrown. If it shows a
number less than 3 then a ball is drawn at random from bag I,
otherwise a ball is drawn at random from bag 11. Find the probability

that the ball drawn from one of the bags is a red ball. 3
OR
(b) The probability of simultaneous occurrence of atleast one of the two
events X and Y is a. If the probability that exactly one of the events
X, Y occurs is b, prove that P(X") + P(Y') =2 - 2a + b. 3
N SECTION - D
This aefﬁon mma Long Answer (LA) type questions of 5 marks each.
32. (a) ]an R is defined on Z, the set of integers, as 5
, :I:—y[mdxmlblebyapnmenumber'p,x,yeZ]
eck whether R is an equivalence relation or not.
OR -
e ]..._.yn [ ]u defined as f(x) 53';:'9', Show
v {
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33. (a) uftA=[—2 ~1 —2Jt.a’m—lmﬁf¢m
1 -1 0

A1 & wam @ fe wefreo fresra &1 we I
-2y +2=72x-y~-2=8,x-2y=10
Fyqn

-11 7 2

3 -1 sindx r
(b) afe {-—7 4 cos2x} s :m!gm‘wﬂ'ﬂ (singular) 3SR R A x % me
u A Hfeg el v e [O-EJ 2

d* d .
’ 34. UM x=cost,y=cos mt® A forgHifom f (l—ﬁ)d—xgx-xj‘f+ m?y = 0.

= - . 24 1 .
35. uh!ﬁrhqﬁimx;:yaz:g‘a x5 =3"2 = z, TR G§HTA 2 7

1 | af2 i &, A 39 A g0 B, srren af ard sReed , @

wferedie firg wma #ifdr |
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T @UE F 3 0 370 i weA § | el we o 4 3w ¥ |
36. U HiA-vmeA faferatt werht & v v 5000 Tmes & a1 % s uESE @ i
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33. (a) If A = 2 g 4
nEleal -1 _al
£, 1 A~1
1 -] (_]l T and use it to solve the following

system of €quations - ¢

S | B _
Y +z="1T 2x—-y—-z2=1 i, P o
w N ._} =10 5
OR

3 -1 sin3x

() If| -7
' 7 o S 4
Cos2x | is a singular matrix. then find all values of x
-11 7 2
wherex e [0 X
L 2 5
34. If —— > 2v ’
X=Ccost, y=cosmt, prove that (1 - ,\;'-Hi-:_'; - xﬁl + m2yv=0. b
a2 " Xax T ™Y
’ ! i . _a e m =
35. Check whether the lines given b),-l - I 3 - 2 _z : 3 g% : 4_% 3 e .
. p&r&.llle] or not. If parallel, find the distance between them, otherwise
find their point of intersection, if the lines are intersecting. 5

SECTION-E
This section comprises of 3 case study based questions of 4 marks each.

36. An online delivery company in a city has 5000 subscribers and collects
annual subscription fees of ¥ 300 per subscriber for unlimited free

deliveries.

\

Subscription Fee

No. of Subscribers

v

com wishes to increase the annual subscription fee. It is
- e ry increase of ¥ 1, ten subscribers will discontinue

redicted that, for eve
. - company increased the annual fee by ¥ x.

Assume that the
. 19 “
R - = — =TT

h@iﬁ"
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(iil) (a) « &1 98 9iA wa dfae, fes e R wfasaa 8 |
Faan

(i) (b) = I WA Hifwg 7wt (0, 5000) # R(x) adg= A= graqs #

37. U HiA-wsa Fwulz & T 3,00,000 % TEEN WH, T 2,00,000 F T g@ AW sh
2 50,000 % #= #ut m & | Fwafz & fow v % T 100 452 ¥ 1,00,000 f7&2 4
faefi & 2 1,00,00,000 w3 ¥Y |

Wi%ﬁﬁ%lv
it s 3 S i ) e A
@ o ~ ot wifam nfert st T d 7
%i\‘h 1 0% = g0 9 A FW 2 2,00,000 e ) wn wfean # 7
.. s

(i) .'(b) o e & %8 ft 7 fiad ) #=n wfrsa d 7

fored 3amm 41 aftn 2 5,00,000 ?, 1 v frme ot e 3 o | 58
1 w9 1,00,000 F 1% | it wmm i f dwe fed @
g™ A ? |

20
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(iii) (a) Find the value of x for which R(x) is maximum
OR

(1) (b) Find the sub-intervals of (0, 5000) in which R(x) is Increasing
and decreasing.

37. In an online jackpot, there is one first prize of 7 3,00,000, two second
prizes of ¥ 2,00,000 each and three third prizes of Z 50,000 each.

(1 W R R
% WN
PRIZE 7200,000 7 100,00

A total of 1,00,000 jackpot tickets each costing ¥ 100 were sold there by
raising a fund of ¥ 1,00,00,000.

€ ‘: the possible amounts, the person can win ?
.t is the probability that the person wins atleast T
OR

: mmtmwmndmw rize money
ticket having a p '

mwt:h‘j.mm 1 in 1,00,000.

» chance d’mﬂnllm one of tickets he wins the

2,00,000 ?

win any amount ?
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38. Roundabouts are often made on busy roads to ease the traffic and avoid
red lights.

One such round-about is made such that equation representing its
boundary is giv .
A Sgl\enb)’cl-.x.’.+y2=64-

There is a circular pond with a fountain in the middle of the roundabout
whose equation is given by C, : x% + y* = 4.

Based on the given information, answer the following questions :

(i) Represent the given equations C, and G, with the help of a diagram. 1
(1)) Expressyasa function of x, (y = £(x)), for both C, an C,. 1
(iii) (a) Using integration find the area of region covered by the
roundabout. 2
OR
: ' ] d by circular
o integration, find the area of region covere
Gii) () Usmng .
pond.




