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1. This Question paper consists of & printed poges and contains 38 guestions.

2 The question paper is divided into five sections-Section A, B, C, I and E.

Each section is compulsory. However, there are internal choices in some questions, Let
Section A has 18 MCQ's and 2 Assertion-Reason based questions of | mark each.

3,
4, Section B has § Very Short Answer (VSA) type questions of 2 marks each.
5. Section C has 6 Short Answer (SA) type questions of 3 marks each,
6. Section D has 4 Long Answer (LA) type questions of § marks each.
7. Section E has 3 source based/ease based/passage based/integrated units of assessment of 4 marks
cach with sub-parts.
SECTION-A
QNOJ  This section comprises multiple cholce questions (MCQs) of 1 mark each, "7
1 | A={1,2,3,4) . R is an equivalence relation on AxA defined by (a,b) R (c,d) if a+d=b+c. Find [ |
the equivalence class {(1,3))
8 {(1.3).(24)) (b) {24} (c) {{2.4})] (d) (2.4)
The domain of the function fix) = sin~1(xf 4)is I
2
@ -1,1] ® B3 V5 @V ~VIUWE W5
(D =v5§ ~Fu3 45
3 Ifﬁ=f; ‘il and [A*| = 27 , then the value of a is !
(2)+2 (B)1 () £ @ V7
4 | 14l = 5 where A is a matrix of order 2, then [44~*| is equal to I
@ 2 @ 5 (@ 40
3 |IfAisamatrix, A=[ay] of order 3x3 is defined by |
20435, 1<)
W‘L 5 ., I=J , then the number of elements in A more than 5 is
!- 3} # [ :"j
(a) 4 (b) 3 (CHE (d) 6
& 0- ip 4-p |
If |A|=]|-3p 0 p*—1| then the value of adjlad] A ) is
-4 1-p* 0
la) 1 bla ()0 (d} -1
1
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A |u,|.| of oeder 353 and A, is the co-Tactor of @, such that E|I- By =T,
then A [adj A) = & |, where Dis idestity mateie of arder 3, then the value af k is
(a)-T7 (b} A% [¢]7 () 34D
A student observes an open-air honeybes nest on the branch of a tree, whose plane figwre Il
i parabolic in !-hl!H' given by x° = 4y, Then the area (In sg. units) of the region bounded
by the parabols v = 4y and the line 3 = 4 Kk

[F1]

fa) 2 by = © B

wilh respect Mo coy "1 ‘

11

i I: Zeltdy = [, e"dy, the value of abs;
fa) 1 b) 2 fe) 4 ()

I :ﬁgdr=§,thm the valie of a s
2
Wy B2 @V

—

For any two events A and B, if P(A) =3, P( B :|=~;—=ndrmnﬂj=-}, then P(A/B)
oquals
(a) 2 ® Ok @ 1

I

The number of comer points of the feasible region determined by constraints
xzlyz0x+y=24is
(2) 0 ) 1 (c) 2 (d) 3

The differential tqlll!'mn‘?—r= F(x, y) will not be a homogeneous differential equation, if

Flx.y) is
(@) cosx—sin(2) (b} £ (el % ) m;(ﬂ

15

Wiite the sum of order and degree of the differential equation ':-:{{Eﬁ =0
{a) 4 [b) 3 lc]5 (d] can not be determined

16

The unit vector perpendicular to both vectors [+ kand -k is
# = 1k
(3) 2j ®) J © = @ =

IfE and b arc two vectors such that [@] = 1, [B] = 2 irdi-f:ﬁ,ﬂwuﬂwmg]:
between 28 and —b is

] Sa x
o ; ) 5 €5 (A=
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Which of the following are the constraints that determine the given feasible region?

(a) x =0,y =0, dxey = B0, x+5¢y =115, 3xe2y <5150 °
) x20v=0, dxay = 80, x+5y 2115, 3Insldy = 150
(c) x 20,y 20, dx+y > B0, x+5y =115 Jx+dy =150

(d} x =0,y =0, 4xsy = B0, x+5y =115  3Ju+dy< 150°

E

Question mumbers 19 and 20 are Assertion(A) and Reason(R) based questions carrying |
mark cach. Select the correct answer from the codes fa), (b), (c) and {d) as given below.
(a) Both Assertion (A) and Reason (R) are true and reason (R) is the correct explanation
of the Asscrtion (A).
{b) Both Assention (A) and Reason (R) are true but reasen (R} is not the comext
explanation of the Assertion (A).
{e) Assertion (A) is true and Reason (R) is false.

{d) Assertion (A) is false and Reason (R) is true

19 | Afix)=e I js continuous for all xR but not differentiable at x=0

R: Iff, g are continuous functions then flg{x)) Is also continuous .
20 | A: of fix) = a | x -cos x) is strictly decreasing in R, then a belongs to (-s, 0)

R: & function f{x) is said to be decreasing in an interval (a,b] if x2<< %3 then fi x1) =f(xi)

SECTION-B
This section comprises very shori answer (WSA) type questions of 2 marks each.

21 | Evaluate sin™ sin( L;i scos™! cos( %} +tan~! tan( %}
22

For what value of k , the function f{x) , given by

i—posdx
fix) = {.Ir el x #: Is continuous at x=0,
¥ X =

OR

Wy = elr"), prove that 2L Ll
1] log ¥
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|
|
Evaluate I]ﬂ}:{; - I]th
3

respectively

B = il

T mEi TR

If AC = -;.-H_ﬂ. express « intermaof o and h
OR
Check whether the lines given by cquations

x=d+2,y=Ti4], ze==31=13 and
xm=p=2, y=2u4+8, r=4p45 areperpendicular 1o ench ather or nod,

Positbon veckors of the points A4, Toamd € as shown in the Tyome below are d, b oand [

Find the area of the parallelogram whose adjacent sides are dedermined by the veclors
d=i=j+3kand B=2i-7] 4k

SECTION-C
This section comprises short answer (SA) type questions of 3 marks each.

26

A vertical tank has the shape of an inverted right circular cone with its axis vertical and
vertex lowermost. Semi vertical angle is tan™"(0.5). water is poured into it at a constant
rate of 5 cubic metre per hour. Find the rate at which the leve| of water is rising at the

instant when the depth of waterin the tank is 4m.( Usem = % )

27

Evaluate [; (Jx— 1] + [x = 2] + |x = 3[)dx

OR

Pt i

: . y : X .y s .
Find the particular solution of the differential equation == + ycotx = 2 ros x, given that

_?G_]mﬂ'.

29

Hwﬁ and 7d + EE are unit vectors, then find the angle betwesnd and B,

OR
17, B vectors of equal magnitude and a is the angle between them , then

pmﬂmj;—:al- cot | @f2)

Solve the following Lincar Programming Problem graphically:
Maximise 7 = 4x + ¥

subject (o the constraints :

x4+ y 550

Ix+y= 90

xz20yz0
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were 28 participants in all . Ameng all of them |, finally three from category 1 and two
from category 2 were selected for final round. LetB={by by by } and G= { g, g2}
where B,G respectively , represent the set of boys, girls selected |

Lise the above information , answer the following questions:
1 How many one-one functions are possible from G o B

2) Is the function {: B— G defined by F={ [ by, g ) bz, g2 by, @) } a{i) one- ene , (ii)

_onto function? Justify .

A1 | Pour bad ornapes dentally miwed with sixteen good aranges. Find the probabiliny
astosbuatiom ol the e ol bl oanges i a pandom deasw of two oeangey (without
replacement) Al | the mecan o] (he dyslrbwilion
i
Probabality that ve shisoters A mml B8 Tk o targe s = 1nr| reapectvely, iF mach shoots s
the target , what s the probability that
{1} The varget i hit
(i1} Exactly one of them hits the targe
e SECTION-D
This nulhn mmprlm long answer 131:: fuestions {I.-ﬂ]n of § marks each
e . B m'3+!:.xﬂ:l | 8 ]
Find the values of aand b, if the function II::]--[II PR Tl
is differentiable at x=1
OR
If x=a(cos t4t sint) |, y=afsint-tcost) O<t < -_:w
dly o df o
Find () 25 (ST (i) =5
33, 2 -3 5 5
fA=13 2 —4|.find A~". Using A" 'solve the system of equations
1 1 =2
x-3y+oz = 11
Axedy-dz = <5
:tH.'-:: =-3,
34 | If A; denotes the area of the region bounded by y* = 4x, x = 1and x-axis in the first 3
quadrant and A, denotes the area of the region bounded by ! =dx, x =4, find 4;: 4;.
35 | Find the co-ordinates of the foot of the perpendicular drawn from the point (2, 3, —8) to the 3
]Jm'_".= .E "" . Algo find the perpendicular distance of the given point from the line.
EI'R
Find the shortest distance between the lines Ly and Ly Ei\':n h:lrnw
Ly: The line passing through (2, —1, 1) and parallel o3 =% =2,
2
Ls: The line in Cartestan form, 'Ei =% ia=1
SECTION-E
This section comprises 3 case study-based questions of 4 marks each.
Case Study - 1
36, | An organization conducted a bike race under two different categories -Boys and Girls. There
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17,

| Tili rcl.11.1:m_l'l oG delined by A = { [ «y] % and y are students of same s Ky £ fa}

write all |',||;|5.4:||‘;||1"' the rellenive relalions a4 oel of ardered AT

LR
IT K i o elsbiom om I8 goven by /o= 0 by By dd by B ), hosy many i pairs o be
addded to make it on equivalence relation. List ihem

Cnve Sty = 2

A rectangular visiting card is to contain 24 sq. em of printed matter with dimension x, y as
marked in the figure. The margin at the top and bottom of the card are to be | em and the

margin on the left and rght are to be I%cm. On the basis of the above information
(i) Write the expression for the area A of the card |n terms of x
(ii) Find the value of ¢ for whiﬂu% =0

(iii) Find A if the area is least
OR
{iifThe perimeter of the the card having least area.
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Case Study - 3

In an office three employees James, Sophin and Oliver process incoming copies of a certain
form. James processes $0% of forms , Sophia process 20% and Oliver the remaining 0% of
forms . James has an error rate of 0,06, where s the error rate of Sophia and Oliver is 0.04 ,
0.03 respectively.

Based on the above information, answer the following questions

(i) Find the probability that Sophin processed and committed error

{ii) Find the probability of committing error in processing the form

{iii) The manager of the company selects a form at random from the days output of
processed form . IT the selected form has an error, find the probability that the form is nol

processed by James.
OR

{iv) Let E be the event of committing an ervor in processing the form and ket By Ez and Esbe
the events that James, Sophia and Oliver processed the form .

Find the value of T\, P(EI /E).
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