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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) Suppose that a function f : R — Risdefined by f(x) = 3x. Select
correct option : 1
(1) f is one-one onto
(i1) f is many-one onto
(iii) f is one-one but not onto

(iv) f is neither one-one nor onto

(b) The principal value of cos™! (cos 7—”) 1S : 1

6
(i) &
(i) 2
(iii) §
(iv) §
(c) The gradient of the normal to the curve y = 222 + 3sinz at x = 0
1S : 1



(13
(ii) 3
(ii1) —3
(iv) —3
(d) Order of the differential equation 2x2d Y de +y=01s:

(1) 2
(i) 1
(1) O
(iv) not defined

V3 _dr .
fd

(e) Choose the correct answer of the definite integral el

() 3
(i) &
(iii) Z
(iv) 35

2. Attempt all the parts of the following :

(a) Check that the function f(x) = 5z — 3 is continuous at x = 0.

(b) Find the value of | cscz(cscz + cotx) dz.

o) If A= [8 _21] and B = [g g] , then find the value of AB.

(d) If E and F are such type of events that P(F) = 0.6, P(F)
and P(E N F) = 0.2, then find P(E/F).

(e) Find the value of tan~!(1) 4+ cos™' (1) +sin™" (—3).

3. Attempt all parts of the following :
(a) Find the value of | -

2 6x+13

1
1

1

= 0.3
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(b) Show that the points A(2i — j+ k), B(i — 37 — 5k), C(3i — 45 — 4k)
are vertices of a right angle triangle. 2

(¢) Removing the arbitrary constants a and b, find the differential equa-
tion representing the family of curve y = e*(acosx + bsinz). 2

(d) Differentiate the function (log z)°** with respect to x. 2

4. Attempt all parts of the following :

(a) By graphical method solve the following linear programming prob-
lem. Find the maximum value of Z = 3z + 4y, under the following
constraints :
r+y<4,x>0,9y>0. 2

(b) Prove that in the set of integers, the given relation R = {(a,b) :
2 divides (a — b)} is an equivalence relation. 2

(c) If area of a triangle with vertex (2,6), (5,4) and (k, 4) is 35 square
units, then find the value of k. 2

—

(d) Find the unit vector perpendicular to each of the vectors (@+b) and
(@—b)where @ =i+ j + k, b =1+ 2j + 3k. 2

(e) Find the vector and Cartesian equation of that plane which passes
through the point (5,2, —4) and perpendicular to the line whose
direction ratios are 2, 3, —1. 5

5. Attempt any five parts of the following :

.13 18 . —184
(a) Show thatsin™ " ¢ —sin™~ {7 = cos™ " ¢:. 5
Il+a 1 1
(b) Provethat| 1 1+b6 1 :abc(1+%+%+%). 5
1 1 1+c
(¢) Find the minimum value of the function x*. 5

(d) In a bag there are 4 red and 4 black balls. In another bag there are
2 red and 6 black balls. One bag is selected at random and one ball
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drawn which is red. Find the probability that it is drawn from the
first bag. S

(e) If y = 3cos(log x)+4 sin(log x), then show that $2%+$Z—Z+y = 0.
5

(f) Find the points on the curve %2 + % = 1 where the tangents are (1)
parallel to x-axis, (i1) parallel to y-axis. 5

6. Attempt any five parts of the following :

(a) Find the area enclosed between the parabola 3° = 4ax and straight
line y = 2ax with the help of definite integral. 5

(b) Find the solution of the differential equation (tan~ 'y — z)dy =
(1+y?)dx. 5

(¢) A man A speaks truth in 70% events. Another man B speaks truth
in 60% events. Find the probability that in an event both agree with
one other. 5

(d) Solve the following linear programming problem under the follow-
ing constraints :
r—y>0,—x+2y>2,x>3,y <4,y > 0. Find the minimum
value of Z = 2x + 3y — 1. 5

(e) Find the vector equation of a plane passing through the intersection
of the planes 77~ (¢ + j+ k) = 6and 7- (2 + 37 + 4k) — 5 =0 and
point (2,2, 1). 5

7. Attempt any one part of the following :

(a) Solve the following system of equations 2x+y+z = 1, x—2y—3z =
1 and 3x + 2y + 4z = 5 by matrix method. 8

(b) Find the shortest distance between the lines, whose vector equations
are given by " = (i + 25 + k) + A\t — 35 +2k) and ¥ = (49 + 57 +
6k) + p(2¢ + 35 + k). 8



8. Attempt any one part of the following :
(a) Prove that foﬁ/Q log(sinz) dz = foﬁ/z log(cosz) dx = —5log2. 8

(b) Solve the differential equation (1+ex/ Y) dz+e/Y (1 — 5) dy = 0.
8

9. Attempt any one part of the following :

(a) Find the value of fab x? dz with the help of definite integral as the
limit of a sum. 8

(b) (i) Find the value of [ 2:629::53 — dx. 5

(ii) Find the equation of the normal at point *#’ of the curve = at?,
y = 2at. 3
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