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(English Version)

Instructions:
(1) There are in all nine questions in this question paper.
(i1) All questions are compulsory.

(111) In the beginning of each question, the number of parts to be at-
tempted are clearly mentioned.

(1v) Marks allotted to the questions are indicated against them.

(v) Start solving from the first question and proceed to solve till the
last one.

(vi) Do not waste your time over a question you cannot solve.

1. Attempt all parts of the following :
Select the correct option of each part and write it on your answer-book.
1 x5=5

(a) Value of tan~! /3 — sec™'(—2) is 1
a m
(i) —3
(iii)
(iv) 3
(b) A relation R = {(a,b) : a = b — 2,b > 6} is defined on the set V.
Then : 1
i) (2,4) € R
(i) (3,8) € R
(iii) (8,6) € R
(iv) (6,8) € R

(¢) How many total number of matrices of order 3 x 3 are there whose
entries are O or 1 ? 1



(i) 512

(11) 81
(111) 18
(iv) 27
(d) Which function is not differentiable on x =1 ? 1
(i) f(z) = |z —2|

(i) f(z) = |z — 1
(i) f(z) =
(iv) f(z) = |z + 1

(e) What is the approximate change in the volume of a cube whose side
is x cm, caused by increase of 3% in the side ? 1

(i) 0.06 2% cm?
(ii) 0.6 23 cm?
(iii) 0.09 23 cm?
(iv) 0.9 22 cm?

2. Attempt all parts of the following :

dx
l+tanzx® 1

(a) Evaluate

(b) Find the area of the region bounded by the curve 3> = 4z, y-axis

and line y = 3. 1
(c) Find the general solution of the differential equatlon 9"’“ 5 (y 7é
2).

(d) Find the angle between the vectors i — 2] + 3k and 3i — 27 + ko1

(e) If Aand B are two independent events where P(A) = 0.3, P(B) =
0.6, then find P(AN B). 1

3. Attempt all parts of the following :



(a) Prove that a relation R = {(a, b) : 2 divides (a — b)} on the set of

integers Z is an equivalence relation. 2
12
(b) If A= [4 2] , then show that [2A| = 4] A|. 2

sinz

(c) Find differential coefficient of °"* with respect to z (x > 0). 2

(d) In which interval is the function f(z) = z* — 4z + 6 increasing ? 2

4. Attempt all the parts of the following :

(a) Evaluate | — f;;j - 2

(b) Find direction cosines of the line joining the points (—2, 4, —5) and

(1,2,3). 2
(c) Find the minimum value of 7 = 3z + 9y under the following re-

strictions :

r+3y<60,r+y>10,z<y,x >0,y > 0. 2

(d) There are two children in a family, in which at least one child is
boy. What is the probability that both children are boy ? 2

5. Attempt any five parts of the following :

(a) If P(X) = set of all subsets of X, where X # ¢, a relation R is
defined on P(X) as ARB if and only if A C B. Prove that R is

not an equivalence relation. 5
102
(b) If A= |0 2 1], then prove that A% — 6A4% +7A 4+ 21 = 0. 5
20 3
T -1 d
(c) If (cos z)? = (cosy)”, then find . 5

(d) Find the maximum and minimum values of f(x) = x + sin2z on
0, 27]. 5

(e) Find approximate value of (255)'/4. 5



(y+2)*  zy 2T
(f) Prove that | zy (v +4+2)> yz |=2ayz(z+y+2)> 5
Tz yz  (z+y)?

6. Attempt any five parts of the following :

(a) Evaluate: [(cot+/z + tan/x) dx. 5
(b) Find the shortest distance between the lines 77 = %+2} — 4+ )\(2% +
3j + 6k) and 7 = 3¢ + 35 — 5k + p(2i + 35 + 6k). 5

(c) Find the solution of the differential equation x cos (%) j—i = 1/ COS (3) +

Xz

T. 5

(d) Solve the following linear programming problem by graphical method,
under the following constraints :
r+y<Q8zr<Hy<drxr+y>4z >0,y > 0. Minimize
Z =10(x — Ty + 190). 5

(e) Ten cards numbered 1 to 10 are put in a box. The cards are mixed
in well manner and one card is drawn at random from the box. Find
the probability that the number appeared on the card is greater than
3 and the number is an even number. 5

(f) If there are three vectors @, b and & such that |@| = 3, |b| = 4 and
|c] = 5 and each vector is perpendicular to the sum of other two
vectors, find |@ + b + ¢. 5

7. Attempt any one part of the following :
(a) Evaluate: [ = zdr 8

cos2 z+b2sin? z”

(b) Find the area of the region bounded by y = cosz, * = 0 and
x = 2. 8
8. Attempt any one part of the following :

(a) Find the solution by matrix method of the following system of equa-
tions :

x—2y+32=82r+y—z=1,40r —3y+ 2z =4. 8
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(b) ) If y = e '* 1 < z < 1, then prove that (1— xQ)% —
:L‘le—i —a*y = 0. 4
(ii) If x = a(cost +tsint) and y = a(sint — t cos t), then find ;%g.
4

U

9. Attempt any one part of the following :

1 33
(@) If A= |1 4 3|, then prove that A -adj(A) = |A|l and find A~
1 34
8

(b) Show that y = c1e™ cos bx+cye®” sin bz, 2Where c1, Co are constants,
. . . . . d d 92 2
is a solution of the differential equation 75 —2a%% +(a”+b%)y = 0.
8
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