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(English Version)

Instructions:

(1) There are 1n all nine questions in this question
paper.

(11) All questions are compulsory.

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

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

(v) Start solving from the first question and pro-
ceed 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:
(@)If A = {a,b}, B ={2,3}, C = {3,7} then

find A x (BUC). 1
(b) Solve: tan 6 + tan 26 + /3 tan 6 tan 20 = /3.
1
(c) Prove that csc ! (%) = sin" ! . 1

(d) Find the direction ratio of the normal to the
plane 2z — y 4+ 2z = 5. 1
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(e) Find the angle between the vectors a—= 7Aj+jA' —k

andb=1— 75+ k. 1
2. Attempt all parts of the following:
0 ¢ b
(a) Evaluate |—c 0 a|. 1
—b —a 0
(b) Prove that cos ! (%) — tan—! (%) 1
COlf r=a cos? 2t and Yy =a sin? 2¢ then find g_gyj
1
/ 3 4 —121
(If A" = |—1 2| and B = , then
01 1 23
show that (A — B) = A’ — B'. 1
(e)If P(A) =0.12, P(B) =0.15and P(B/A) =
0.18, then find the value of P(A N B). 1

3. Attempt all parts of the following:

(a) Prove thatif f : A — Bandg : B — C are
one-to-one, then gof : A — (' is also one-to-
one.

: 2

(b) If x = sin y, then prove that (1—x2)7% =

2
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(c)Is f(x) = |x| differentiable at x = 0 ? 2

(d) The probability of A to win the race is % and
that of B to win the race 1s %. Find the proba-
bility that in this race neither A nor B wins the
race. 2

4. Attempt all parts of the following:

(a) The function f : () — () is defined by the
relation f(x) = 3x — 4,z € (). Prove that it
is one-to-one and onto mapping where () is the
set of rational numbers. 2

(b) Find the projection of vector d=2i+3]+ 2k
onthevectorb—z+2]+k 2

(c) There are 4 white and 2 black balls in a bag and
in another bag 3 white and 5 black balls. Find
the probability of getting both black balls if a

ball 1s drawn from each bag. 2
(d) Show [ = — %;2) dx is equal to which of the
following: 2

(i) — cot(e?) + ¢
(ii) tan(ze®) + ¢
(iii) tan(e*) + ¢
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(iv) cot(e®) + ¢

5. Attempt any five parts of the following:

(a) Evaluate foﬂ SIN L—COST_ 7.

l+sinx cos x
l+a 1 1
(b) Showthat| 1 1456 1
1 I 1+4+c
)

S

= (abc) (1+%+%+

(c) Find the direction cosine of orthogonal unit vec-
tor drawn from the origin on the plane - (67 —

3j —2k)+1=0.
(d) Evaluate ;' (sin2 Z —

(e) Find the normal umt vector for each of vectors
(@ + b)and(a—b)wherea—z+]+/cand

b—z+2]+3k

COS 2) dx.

S
S

S

(f) Prove that the semi-vertical angle of a cone
with given slant height and maximum volume

is tan "1 (v/2).

5

6. Attempt any five parts of the following:

(a) Discuss the continuity of the function f(x) =
r+2 ifxr<l1
r—2 ifz>1
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. : 2 :
(b) Differentiate y = e5¢” % + 3 cos ™1 z 4 2% with
respect to . S

(¢) Find the equation of the curve passing through
the point (1, —1) whose differential equation

is J;yg—fé: (x4 2)(y + 2). 5

(d) The probability of solving a question by three

students A, B and C' are respectively 1—30, % and

1—10. Find the probability of solving the ques-

tion. 5

(e) Find the maximum value of z = 42 + y under
the constraints given by x +y < 50, 3z +y <
90, x > 0,y > 0. 5

(f) Find the equation of the tangent to the curve
T = asin’t, y = bcos>t at the point where
t=35. 5

7. Attempt any one part of the following:

(a) Solve the following system of equations by ma-
trix method: * + y 4+ 2 =8
rT—y+z=2
2r+y —z=1. 3
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T
(b)If [+ —5 —1] |02 1| [4| = 0, then deter-
_2 0 3_ _1_

mine . 3

8. Attempt any one part of the following:

(a) The volume of a cube 1s increasing at the rate
of 9 cm?/s. Find the rate by which its surface
area 1s increasing if the length of the edge of
the cube is 10 cm. 3

(b) Find the differential equation of a family of
parabolas whose vertices are at the origin and
whose axes are 1n the positive side of the x-
axis. 3

9. Attempt any one part of the following:

/2 sin? 2
(a) Evaluate | N S— dz. 8
i
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