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General Instructions :

Read the following instructions very carefully and strictly follow them:

(i) This Question paper contains 38 questions. All questions are compulsory.

(i1) This Question paper isdivided into five Sections - A, B, C, D and E.

(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs)
and Questions no. 19 and 20 are Assertion-Reason based questions of 1
mark each.

(iv) In Section B, Questions no. 21 to 25 are Very Short Answer (VSA)-type

questions, carrying 2 marks each.

(v) In Section C, Questions no. 26 to 31 are Short Answer (SA)-type questions,

carrying 3 marks each.

(vi) In Section D, Questions no. 32 to 35 are Long Answer (LA)-type questions,
carrying 5 marks each.

(vii) In Section E, Questions no. 36 to 38 are Case study-based questions,
carrying 4 marks each.

(viii) Thereis no overall choice. However, an internal choice has been provided
in 2 questionsin Section B, 3 questionsin Section C, 2 questionsin
Section D and one subpart each in 2 questions of Section E.

(ix) Use of calculatorsis not allowed

SECTION-A [1Xx 20= 20]
(This section comprises of multiple choice questions (MCQs) of 1 mark each)
Select the correct option (Question 1 - Question 18):

1. If |adj A| = 144 , where A isasquare matrix of order 3 x 3, then |A| =
a)12 b)—12 ) +12 d)16
2. If [3x5_ 1 Zx;— 3] isasymmetric matrix , then value of x is:
a4 b) 3 C)2 d1
3. Theinterval, inwhich functiony = x3 + 6x% + 6 isincreasing is:
a) (—o0,—4) U (0, ) b)(—, 4) c) (—4,0)
d) (—00,0) U (4, )
4. If Bisanon singular matrix of order 3 such that B> = 2B , then the value of |B| =

a) —2 b) 2 C) 4 d) 8

5. Theintegrating factor of the differential equation x% —y =x%e*is:
a) x b) - ) —x d) e~*

6. If thepointsA(3,—2), B(k,2) and C(8,8) are callinear , then the value of k is:
a2 b) —3 c)5 d) —4
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7. 1f order of matrix Ais2 x 3, of matrix B is3 x 2 and of matrix C is3 X 3, then
which one of the following is not defined ?
aC(A+B") b) C(A+ B") C) BAC d)CB + A

8. If Aand B aretwo eventssuch that P(A) = 0.2,P(B) =0.4and P(AUB) =0.5,
then thevalueof P(A/B) is:
a 0.1 b) 0.25 c) 0.5 d) 0.08

9. A unit vector perpendicular to the two vectors @ = —21 +2j — 3k and b=1i —j+kis
given by :
ai—j b) i +k C)—=i——= d—=7i——=]

b - N A T
— ——- for vectorsa = 2 —3j — 6k and
projectionof b ona

projection of d on

10. What is the value of

b=20-2j+k

3> b) £ 03 o)
11. Thefeasibleregion, for the constraintsx > 0,y >0andx + y < 2 liesin :
a) IV quadrant b) 1 quadrant c) Il quadrant d) | quadrant
COS 2x .
12. fmdx isequal to:
a) cotx + tanx + ¢ b) —cotx + tanx + ¢
C) cotx — tanx + ¢ d) —cotx — tanx + ¢

13. If f(x) isan odd function , then [ f (x) cos® x dx equals:
2

a) 2 J2 f(x) cos® x dx b) 0
€) 2 2 f(x)dx d) 2 22 cos® x dx
14. The degree and order of differential equation y''? + log(y’) = x> respectively are:
a) not defined , 5 b) not defined , 2
¢) 5, not defined d) 2,2
15.1f y =cot™1x,x < 0, then
do<ys<m b)Z<y<m 0)-2<y<0 d)-><y<0

16. The corner points of the shaded unbounded feasible region of an LPP are (0, 4),
(0.6, 1.6) and (3, 0) as shown in the figure. The minimum value of the objective
function Z = 4x + 6y occurs at

a (0.6,1.6) only b) (3,0) only ¢) (0.6, 1.6) and (3,0) only
d) at every point of the line-segment joining the points (0.6, 1.6) and (3, 0)
17. Thefunction f(x) = [x] , where [x] isthe greatest integer function that is |ess than or
equal to x , iscontinuous at :
a4 b) —2 c) 15 d1
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18. The area ( in sg.units) of the region bounded by the curve y = x, x — axis,
x=0and x = 2is:
3> b)>log2  ©)2 d) 4
ASSERTION-REASON BASED QUESTIONS
(Question numbers 19 and 20 are Assertion-Reason 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 options (A), (B), (C) and (D) as given
below.)
(A) Both (A) and (R) are true and (R) is the correct explanation of (A).
(B) Both (A) and (R) are true but (R) is not the correct explanation of (A).
(C) (A) istruebut (R) isfalse.
(D) (A) isfalsebut (R) istrue.
19. ASSERTION (A) : Thefunction f(x) = |x — 6|cosx isdifferentiablein R — {6}.
REASON ( R) : If afunction f is continuous at a point ¢ then it is also differentiable
at that point .
2

20. ASSERTION (A) : sec™ () =%

REASON (R) : cos () =2

2
SECTION B [2x5=10 ]
(This section comprisesof 5 very short answer (VSA) type questions of 2 marks

each.)
21. Find the domain of cos™!(3x — 2).

. 1 . . .
22. Giventhat f(x) = % , find the point of local maximum of £ (x).

dy 1-y?
23.(8 Ifyvl—x2+4+x,/1—y2=1,then provethata = — /1—_x2
OR
23 . (b) Find the derivative of tan™! x with respect to logx ( where x € (1, ©))
24. @) Find |x| if (X — d). (¥ + a) = 12, where d isaunit vector.
OR

24.b) If & =1—j+ 7k andb = 5 —j + Ak , find value of 1 so that the vectors
d+ b and d — b are orthogonal.

25. Thetwo coinitial sides of aparallelogram are 2 i —4j — 5k and 21 +2j + 3k . Find
the diagonals and use them to find the area of the paralelogram .

SECTIONC [3x6=18 ]
(This section comprises of 6 short answer (SA) type questions of 3 marks each.)
26. Find theintervalsin which the function givenby f(x) = sin3x,x € [0, g] is
a) increasing b) decreasing
27. A kiteisflying at a height of 3 metres and 5 metres of string isout. If the kiteis
moving away horizontally at the rate of 200 cm/s, find the rate at which the string is
being released.
28. @) If dxb=Ccxdanddxé=bxd,showthad — dispaalel tob— ¢.
OR
28. b) Find the value(s) of a so that the following lines are skew :

x-1 y-2 z-a x-4 _y-1

2 3 -2 ' 2 %
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29. a) Evaluate [ /1_xx3 dx ,x€(0,1)
OR

29.b) Evauate folx(l —x)"dx wheren €N

30. The corner points of the feasible region determined by the system of linear
constraintsin an LPP are (0,10), (5,5), (15,15) and (0,20) . Let z = px + q ,p,q > 0
be the objective function , then find the relation between p and g so that the maximum
of z occurs at both the points (15,15) and (0,20).

31.a) A coinisbiased so that the head is three times as likely to occur astail . If the coin
istossed twice, find the probability distribution of number of tails. Also find the
mean of the distribution.

OR

31. b) Let A and B be the events such that P(4) ==, P(B) = — and

P(not A or not B)= i . Find whether A and B are
(i) mutually exclusive (i1) independent

SECTION D [5x 4=20 ]
(This section comprisesof 4 long answer (LA) type questions of 5 marks each.)

32. Using integration , find the area of the region bounded by the curve
y =x2%x=—-1,x =1 andthe x — axis.

33. Sravan isanutritionist. He wants to create a mixture of orange juice, beetroot juice
and kiwi juice that can provide 1860 mg of vitamin C, 22 mg of iron and 760 mg of
calcium. The quantity of each nutrient per litre of juice is shown below.

— Co— C—
e 2 e
ORANGE BEETROOT K
JUICE JUKCE JUICE
Viarn C 5% / ViaonC 20 / VaninC 8207
o i on !_ e 3
Calourr 100 Cabcasr 120 Cakiom 20

o —

Using the matri‘x -r.r'léthod, fi?\d -How many litres of each juice Sravan should add into

the mixture.
7 5 d’y dy 2
34.a) If (ax + b)ex = x , then show that x i (xﬁ—y) .
OR
dy
34.b)If (x—a)*+ (y—b)* =c*,forsomec >0, provethatT IS a constant
ay
dx?

independent of a and b.

35. a) Find the coordinates of the image of the point (1,6,3) with respect to the line
7= (j+2k)+ A(i+ 2j + 3k) , where A isascalar . Also find the distance of the
image from the y —axis.

OR
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35. (b) An aeroplaneisflying along theline# = A(i— j + k) where A isascalar and
another aeroplaneisflying along theline# = i —j + u(—2j + k) where u isa
scalar. At what points on the lines should they reach, so that the distance between
them is the shortest? Find the shortest possible distance between them.

SECTIONE [4x3=12 ]
(This section comprises of 3 case-study/passage-based questions of 4 marks each
with subparts. Thefirst two case study questions have three subparts (i), (ii), (iii) of
marks1, 1, 2 respectively. Thethird case study question hastwo subparts of 2
mar ks each)

36. Students of a school are taken to arailway museum to learn about railways heritage
and its history .

An exhibit in the museum depicted many rail lines on the track near the railway
station . Let L be the set of al rail lines on the railway track and R be the relation on
L defined by
R={(ly,1,):l; isparallel to [,}
On the basis of above information , answer the following questions:

(1) Find whether the relation R is symmetric or not.
(i) Find whether the relation R is transitive or not .

(iii) @) If one of therail lines on the railway track is represented by the equation
y = 3x + 2, thenfind the set of rail linesin Rrelated to it .
OR
(iii) b) Let Sbetherelation defined by S={(l4,1,):l; is perpendicular to [,}. Check
whether the relation S is symmetric and transitive .

37. Over speeding increases fuel consumption and decreases fuel economy as aresult of
tyrerolling friction and air resistance. While vehicles reach optimal fuel economy at
different speeds, fuel mileage usually decreases rapidly at speeds above 80 km/h
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38.

The relation between fuel consumption F(1/100km) and speed V (km/h) under some
. .. vZ v
constraintsisgivenas F = 00 32 + 14.

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

(i) Find F, when V =40 km/h.
.. . dF
(i) Fde.

(iii) @) Find the speed V for which fuel consumption F is minimum .
OR
(iii) b) Find the quantity of fuel required to travel 600 km at the speed V at which

ar
W= —0.01.

A Shopkeeper sells three types of flower seeds A;, A, and A; . They are sold asa
mixture where the proportions are 4: 4: 2 respectively . The germination rates of the
three types of seeds are 45%, 60% and 35% .

Based on the above information , answer the following questions :

(i) What is the probability of arandomly chosen seed to germinate ?

(if) What isthe probability that a randomly selected seed is of type A, , given that it
germinates ?
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