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Instructions / Note:

(1) First 15 minutes are allotted for the candidates to read the question
paper.
(i1) There are in all nine questions in this question paper.

(111) All questions are compulsory.

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

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

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

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

1. Attempt all the parts of the following :

Select the correct alternative of each part and write it in your answer-
book :

(a) Function f : R — R is defined by f(z) = bz, V& € R. Select the
correct answer : 1
(1) f is onto
(i1) f is many one
(ii1) f is not onto

(iv) f is not one-one

2 4
(b) Order of the differential equation 5352%—3 (d—y> + (@> +y =0
will be : 1

(i) 2
(i) 1
(iii) 3
(iv) 4



(¢) The value of the integral | 1\//33 13% will be : 1
1) 3
(ii) 2
(iii)
(iv) 35
(d) The value of the expression P14+ k- k will be 1
10
(i) 1
(iii) 2
(iv) 3
(e) If A and B are two invertible matrices of order n then (AB)™! is
equal to : 1
(i) B~tA!
(i) A~'B~!
(iii) A™'B
(iv) AB~!

2. Do all the parts of the following :
(@) If A = {1,2,3}, B = {4,5}, then find the number of relations

from A to B. 1
(b) Two coins are tossed together. Find the probability of getting both
tails. 1
(c) If the vectors 37 + 27 + kand i — 47+ Ak are perpendicular to each
other then find the value of . 1
(d) If P(A) = 2, P(B) = 2 and P(AN B) = < then find the value
of P(B/A). 1

(e) If y = log,(tan x), then find %' 1
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3. Do all the parts of the following :

(a) Prove that the function f(z) = |x — 1| is continuous at x = 1. 2

(b) Find the value of tan~'(1/3) — cot™'(—+/3). 2
(c) If the unit vectors a, b, ¢ are such that @ + b + ¢ = 0 then find the

valueof a-b+b-¢+¢-a. 2
(d) Find the value of [ logz dz. 2

4. Do all the parts of the following :

. . 1d

(@) If z = a(f +sinf), y = a(1 — cos 0) then find 7. 2

(b) Find the differential coefficient of the function x* with respect to
. 2

(¢) Find the value of [ Z 32 sin” x dr. 2

(d) Prove that the function f(x) = |z| is not differentiable at z = 0. 2

5. Do all the parts of the following :

(a) Prove that for the two vectors @ and b will always be |a - b| < |a]|b].
5

l+a 1 1
(b) Showthat| 1 1+b 1 |=abe(l+1+7+1). 5
1 I 1+e¢

(¢) Solve the differential equation (tan~'y — z)dy = (1 + y*)dz. 5
(d) If (cosx)? = (cosy)” then find g—g. 5

cos?(a+y)
sina

(e) If y = x cos(a + ) and cos a # 1 then prove that g—g =
5
6. Do all the parts of the following :

(a) If a die 1s thrown three times, then find the probability of getting
one appearing number in them will be odd. 5
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(b) Minimize Z = x + 2y under the following constraints :

2r+y >3, r+2y>6,x >0,y > 0. 5
(c) Solve : [ #ﬁ‘z“dm. 5
dIf A= [_31 ;], show that A> — 54 + 71 = 0 and also find A~*

with its help. 5

(e) Show that the semi-vertical angle of the right circular cone of max-
imum volume and of given slant height is tan~!(1/2). 5

7. Do any one part of the following :

(a) Find the shortest distance between the lines ”{1 = y_+61 =l and
x—3 __ y—=> _ z—7 8

T — =2~ 1°
(b) (1) Find the angle between the pair of lines ‘%3 = 3/5;1 = ZTJF?’ and

z+1 _ y—4 _ z-5H

T~ 1~ 2
(i1) If the coordinates of mid-points of the sides of a triangle are
(1,5,—1), (0,4, —2) and (2, 3,4) then find the coordinates of its

vertices. S

8. Do any one part of the following :

(a) Solve the system of linear equations by matrix method :
20 — 3y + 5z =11
3r +2y —4z= -5

x+y—2z=—-3. 8
2 —3 5

) IfA= 1|3 2 —4]|,find AL 8
11 =2

9. Do any one part of the following :
2

T xsinx _ T

(a) Prove that [ - e dr = T 8
: T x dx

(b) Find the value of [ ——2%—. 8



