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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.

(iv) 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 which you cannot solve.

1. Attempt all the parts of the following :

Write the correct alternative of each part in your answer-book :

1
(a) The degree of differential equation (%Z = (y + %) “willbe: 1
(1) 2
(i1) 5
(iii) 1
(iv) 3
(b) The value of [ cos? z dz will be : 1
(i) £ 4 1sin2z + ¢
(i) £ — sin2z + ¢

2

(iii) cos®z — sin*z + ¢

(iv) 2coszsinz + § + ¢

(¢) The angle between the vectors 21 + j + 3k and 3i — 25' + k will be
; 1

(1) 90°
(11) 60°



(iii) 30°

(iv) cos ™t ()

(d) If the numbers of elements of two finite sets A and B are m and n
respectively, then total number of relations from A to B will be : 1

(i) 2mtn
(i1) 2m"
(i) m X n
av) m+n

(e) If A={1,2,3}, B={2,3,4}, then the function from A to B will
be : 1

2. Do all the parts of the following :

-3, ifz<2. ,
5 . 1S continuous
x*+1, ifx>2

at r = 2. 1

(a) Prove that the function f(x) = {

(b) Find the differential equation of the family of curves y = a sin(x +
b), where a and b are arbitrary constants. 1

(c) Prove that the function f : N — N defined by f(z) = x — 1 when
x> 2and f(1) = f(2) = 1 is onto but it is not one-one. 1

(d) If 2P(A) = P(B) = £ and P(A/B) = 2, then find P(AU B). 1
(e) Solve the inequality 8z + 4 < 7x + 8. 1

3. Do all the parts of the following :



(a) Find the coordinates of the point which divides the line joining the
points (2, —5, 1) and (1, 4, 6) internally in the ratio 2 : 3. 2

(b) Fmd the area of the trlangle whose two sides are represented by a
andblfa—Sz—]—i—Bkandb—z—I—Zj—k 2

cosf sind cos 30 sin 3«9] 5

—sinf cosf

(c) If A = [ —sin30 cos36|

] , prove that A3 = [

(d) Two integers among 1 to 11 are selected at random. If their sum is
even, then find the probability that both integers are odd. 2

4. Do all the parts of the following :
(@ If f: R — R, where f(z) = sinzand g : R — R, where

g(z) = 2?, then find the range of f(z) and g(z). 2
(b) If P(A) = 3, P(B) = 5 and P(AU B) = £, prove that the events
A and B are independent. 2

(c) Ifa= 2%+2§+3/§;,5: —%+2}'+/%and5:3’2’+j’aresuchthat
a + Ab is perpendicular to ¢, then find the value of . 2

(d) Solve the differential equation (x — y)dy — (z +y)dx =0. 2

5. Do all parts of the following :
l+a 1 1

@) Prove:| 1 1+b6 1 zabc(%+%+%+1). 5
1 I 1+4c

(b) If f(x) =z + 1, prove that [f(z)]® = f(2%) +3f (). 5

(c) Find the differential coefficient of tan* 139; 2) with respect to

cos ! (;ng) 5
(d) Find the equatlon to the plane passmg through the points —2i4+6j—
6k, —3i + 105 — 9k and —5i — 6 — 6k. 5



(e) Find the equation of normal at the point (1,1) of the curve 2%/ +

y?3 = 2. 5
6. Do all the parts of the following :

(a) If two dice are thrown together, then find the probability of getting
at least one 6. 5

(b) Evaluate : [ (SCCQA%. 5

cotx—tan x)

(c) 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. 5

(d) Find the value of fab x? dz with the help of definite integral as the
limit of a sum. 5

(e) Find the shortest distance between the lines 7 = (i+2j+ k) + (i —
j+k)and 7= (2i —j — k) + p(2i + 7 + 2k). 5
7. Do any one part of the following :

(a) Solve the following system of equations by matrix method :
d3x —2y+3z2=8,r+y—z=1and 4o — 3y + 2z = 4. 8

(b) Solve the differential equation (tan~'y — x)dy = (1 + y?) dz. 8

8. Do any one part of the following :

(a) (i) Evaluate : | 1j_§g’s§f dx. 4
11 . /2 Sln X
(i) Evaluate : [ Ny = dx. 4

(b) If the normal of the curve z%/% +¢%/3 = ¢*/3 makes an angle 6 with
x-axis, prove that the equation of the normal is y cos — xsinf =
a cos 26. 8

9. Do any one part of the following :



(a) Solve the following linear programming problem by graphical method,
under the following constraints :
r+3y<060,r+y>10,z <y,x>0and y > 0.
Find the minimum and maximum values of Z = 3x + 9y. 8
—1

0
(b) Find the inverse of the matrix A = 1 0 | by elementary
1 3

transformations. S
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