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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1) This question paper contains 38 questions. All questions are compulsory.
(i1) This question paper is divided into five Sections A, B, C, D and E.

(ii1) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and questions number 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) There is no overall choice. However, an internal choice has been provided in 2 questions in Section B, 3
questions in Section C, 2 questions in Section D and 2 questions in Section E.

(ix) Use of calculators is not allowed.
SECTION-A

This section comprises multiple choice questions (MCQs) of 1 mark each.

Q1: Derivative of tan™! (\/%) respect to sin™t (2xV1 — x2) is
—X

(a) -1/4 (b) 1/2 ()2 d) -1/2

Q2: It Is given that XE _21] = [LZL ;], then matrix X is

@[ ° ®[] 7] @[ @l 7l

4 3 2
Q3: The value of the cofactor of the element of second row and third column of the matrix [2 -1 0] is
1 2 3



(a) 5 (b) -5 () 11 () -11

Q4: Solution of differential equation (1 + y?)(1 + logx)dx + xdy = 0 is

(a) tan~'y + log|x| + ——— (log|x|)

(b) tan~ty — log|x| + ——— (ZO‘WD

(c) tan"ly —log|x| — % =
(loglxl)

(d) tan™'y + log|x|

Q5: Sum of magnitude of a unit vector and a zero vector is
(a) 1 (b0 (c) -1 (d) none of these
Q6: If x = acosO + bsinf and y = asinf — bcos6, then which of the following is correct?
(a) ydy + xdx =0
(b) xdy + ydx =0
(¢) ydy —xdx =0
(d) xdy —ydx =0
Q7: The corner points of the bounded feasible region of an LPP are O(0, 0), A(250, 0), B(200, 50) and C(0, 175).

If the maximum value of the objective function Z = 2ax + by occurs at the points A(250, 0) and B(200, 50),
then the relation between a and b is :
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(a) 2a=b (b)2a=3b (c)a=Db (d)a=2b

Q8: A family has 2 children and the elder child is a girl. The probability that both children are girls is :
(a) 1/4 (b) 1/8 (c) 172 (d)3/4



Q9: If matrix A = [_11 _11] and A2= kA, then value of k is

(a) 1 (b) -2 (c) 2 (d)-1
Q10: The vector equation of a line which passes through the point (1, -2, 3) and is parallel to the vector
31 — 2] + 4k is:

(a) 7 = (— 1+ 2] + 3k) + A(31 — 2] + 4k)

(b) 7 = (=30 +2j — 4k) + A(1 — 2] + 3k)

(c) 7= (i—2j + 3k) + A(31 — 2] + 4k)

(d) 7= (31— 2j + 4k) + A(i — 2] + 3k)

e[3 271[x] _[14 .
Q11.1f[1 x][l]—[S],then)ns

(a) 16/3 (b) -3 (d) -4 (d) 4
QI12: If A is a square matrix of order 3 and |A| = 6, then the value of |adj Alis :

(a) 6 (b) 36 (c) 216 (d) 27

Q13: The value of fogsinSxdx is

(a) —V3/2 (b) —1/3 (c)V3/2 (d) 1/3
Ql4: Ifa, b and @ + b are all unit vectors and @ is the angle between d and 79), then the value of 6 is :
(a) 2m/3 (b) 5n/6 (c)m/3 (d) m/6
2 .
Q15: [ Sincz[;scozzx dx is equal to

(a) tanx — cotx + ¢ (b) —tanx — cotx + ¢ (c) tanx + cotx + ¢ (d) —tanx + cotx + ¢

Q16: The point which lies in the half plane 2x + y < 4 is
(a) (0,8) (b) (1,1) (c) (5,5) (d) (2,2)
Q17: Let P and Q be two points with position vectors d — 2band 2G + b respectively. The position vector of a
point which divides the join of P and Q externally in the ratio 3 : 2 is:

(2) 48+ 7b (b) 44 — 7b (c) 70

. (d)d + 4b

. . . . d?y 3 dy 3 4 .
Q18: The difference of the order and the degree of the differential equation: (—) + (—) +x*=0is:

dx? dx

(@) 1 (b) 2 () -1 (d) 0

Questions number 19 and 20 are Assertion and 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 codes
(a), (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 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.

Q19: Assertion (A): The Principal value of cot™ ( — v/3) is n/6.
Reason (R): Domain of cot ! xis R — { — 1,1}.

Q20: Assertion (A) : Given two independent events A and B such that P(A) = 0-3 and P(B) = 0-6,

then P(A and not B) =0-12
Reason (R) : For two independent events A and B, P(A and B) = P(A).P(B)

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

Q21: Find the interval in which the function x3 — 12x? + 36x + 17 is strictly increasing.

: : : : 44x* :
Q22: Find the points at which the function f (x) = 4x_xx3 1s discontinuous.
Q23:Ifd, b and € are three vectors such that @ + b + ¢ = 0 and magnitudes of @, b and ¢ are 5, 3 and 7

respectively, then find angle between @ and b .
OR

Express the vector d = 51 — 2] + 5k as the sum of two vectors such that one is parallel to the vector

b = 31+ k and the other is perpendicular to b .

Q24: Simplify: tan™? ( Sinx ) + tan~! (ﬂ)

1+4+cosx 1—sinx

OR
Prove that the greatest integer function f: R — R, given by f(x) = [x], is neither one-one nor onto.

Q25: For the vectors d = i — 2] + 3k and b = 2i + 3] — 5k, verify that angle between d and @ X b is /2.

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

. e*
Q26: Find: fmdx



2dx
x(2x5—3)

2
. X
Q27: Find: [ + [ dx
Q28: Out of two bags, bag A contains 2 white and 3 red balls and bag B contains 4 white and 5 red balls. One
ball is drawn at random from one of the bags and is found to be red. Find the probability that it was drawn
from bag B.
OR

If A and B are two independent events, then the probability of occurrence of at least one of A and B is
given by 1- P(A”)P(B’).

dy = given that y = 1 when x = 0.

Q29: Find the particular solution of the differential equation: pial

OR
Find the particular solution of the differential equation: (1 + x?) % + 2xy =

1x2 : given that y = 0, when

1+
x = 1.
T
= xsinxcosx
30: Evaluate: | 2———
Q fO sin*x+cos*x
OR

Evaluate: f13 lx — 1| + |x — 2| dx

Q31: Solve the following Linear Programming Problem graphically:
Maximise z = 10x + 15y
subject to the constraints: 3x + 2y < 5,x+4y > 20,x > 8,y > 0.

SECTION-D
This section comprises long answer type questions (LA) of 5 marks each.

Q32: Find the vector and cartesian equation of lines AD and BC where A(1, 2, 3), B(3, 1, 2), C(-1 ,4 ,2) and
D(2, 4, 2). Also, find angle between them.

OR

. . . x—1 +1 x+1 -2
Find the Shortest distance between the lines — = yT = Z and e = yT; z— 2.

Q33: Show that the relation S in set R of real numbers defined by S= {(a,b) :a<b* ae R,be R}
is neither reflexive, nor symmetric, nor transitive.

OR



Let R be the relation defined in the set A= {1, 2, 3,4, 5,6, 7} by

R = {(a, b) : both a and b are either odd or even}. Show that R is an equivalence relation. Hence, find the
elements of equivalence class [1].

1 1 1
Q34:LetA=|6 7 8 ], find A! and hence solve the following system of linear equations:
6 7 -8

x+y+z=5000, 6x+ 7y + 8z=35800, 6x + 7y - 8z= 7000

: Using integration, find area enclose the curve 2(x“ + 3) + 3(y° — =12Z.
35: Using integration, find losed by th 2(x* +3) + 3% —2) =12

SECTION-E
This section comprises 3 Case Study Based Questions of 4 marks each.

CASE STUDY-1

Q36: A housing society wants to commission a swimming pool for its
residents. For this, they have to purchase a square piece of land
and dig this to such a depth that its capacity is 250 cubic metres.
Cost of land is Rs 500 per square metre. The cost of digging
increases with the depth and cost for the whole pool is Rs 4000(depth)?.
Suppose the side of the square plot is x metres and depth is h metres.

On the basis of the above information, answer the following

questions:

(1) Write cost C(h) as a function in terms of h. (1) . T
(ii) Find critical point. (1) L . :IJ*" E
(iii) (a) Use second derivative test to find the value of h for which ' LLL i

cost of constructing the pool is minimum. What is the minimum : P
cost of construction of the pool? 2) _' : ] '
OR "y e e,
(ii1) (b) Use first derivative test to find the depth of the pool so that cost of construction is minimum. Also,
find relation between x and h for minimum cost. 2)
CASE STUDY-2

Q37: As tank shown in the figure below is formed using a combination of cylinder and a cone, offers a better
drainage as compared to flat bottomed tank.
A tap is connected to the tank whose conical part is full of water. Water is dripping out from a tap at the
bottom at the uniform rate of 2cm?/sec. The semi vertical angle of the conical tank is 45°.

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




(a) Find the volume of water in the tank in terms of its radius r. (D)

(b) Find the rate of change of radius at an instant when r is 2v/2cm. (1)
(c) (1) Find the rate at which the wet surface of the conical tank is decreasing at
an instant when r is 2v2cm. )
OR

(i1) Find the rate of change of height ‘h’ at any instant when slant height is 4cm.  (2)

CASE STUDY-3
Q38: A shopkeeper sells three types of flower seeds A1, A2 and A3. They are sold as a 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:

canm®
300 Q) ;i

(1) What is the probability of a randomly chosen seed to germinate? (2)
(i1) What is the probability that the randomly selected seed is of type A1, given that it germinates? (2)



