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Instructions:

(1) First 15 minutes time has been allotted for the candidates to read
the question paper.

(i1) There are in all nine questions in this question paper.
(i11) All questions are compulsory.

(iv) In the beginning of each question, the number of parts to be at-
tempted has been 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.

(vil) Do not waste your time over a question you cannot solve.
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Instructions:

(1) First 15 minutes time has been 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 has been 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.

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

1. Do all parts. Select the correct alternative of each part and write
it in your answer book:

(a) If f: X — Y is an onto function, if and only if the range of f will
be : 1
1) X
(i) X NY
(iii) Y
(iv) X UY
(b) The value of tan—'(v/3) — sec™(—2) will be : 1
(1) m
(i) —3
(iii) §
(iv) 3

2r — x+2y] B [1 3

(C)If[ 9 3 2 3

] , then the value of x and y will be : 1
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DHa=1y=1

) z=2,y=1
ces 1 1
() r =35,y =3
v) x =1,y = %
(d) The value of f — will be : 1

(1) QQIOg’x+a|+C
(11) 21 10g’$+a’ +C
(i) 4 log’““’ +C
(iv) 4210g]”3+“| +C

(e) The nature of the differential equation (x — y)g—i = x + 2y will be
: 1

(1) Multipower
(1) Power one and linear
(111) Homogeneous and power zero

(iv) Homogeneous and power one

2. Do all the parts:

(a) Prove that a one-one function f : {2,3,4} — {2,3,4} isonto. 1

(b) If A = [Cf’s @ —sm “] and A + A’ — I, then find the value of a.
sina cosa
1
3 2 3
(c) If A= |2 2 3], then find the value of |A]. 1
32 3
(d) Find the value of the expression i1 +§' - } + 2%k - k. 1

2
(e) Find the degree of the differential equation zy (%) +T % —Y=
2, 1



3. Do all the parts :
(a) Prove that f(z) = tanx, Vo € R is a continuous function. 2
(b) If y = Asinx + B cos x, then find the differential equation of it. 2

(¢c) Find those points on the curve %2 + g—; = 1 on which the normal is
parallel to the x-axis. 2

(d) If the length of a rectangle is decreasing at the rate of 3 cm/min
and width is increasing at the rate of 2 cm/min, then find the rate
of change in perimeter of the rectangle when x = 10 cm and y =
6 cm, where x = length and y = width. 2

4. Do all the parts :
(a) Prove that f(x) = |x — 2| is not differentiable at = = 2. 2
(b) Evaluate : [ tan* z sec* z dx 2

(¢) If the position vectors of the points A, B, C and D are i+ 5 + l%,
2t + 57, 3t + 25 — 3k and © — 67 — k respectively, prove that the
points are collinear. 2

(d) By graphical method solve the LPP under the following constraints:
x+2y > 10,3x + 4y <24,z > 0,y > 0, then find the minimum
value of z = 200z + 500y. 2

5. Do all the parts :

(a) Find the shortest distance between the lines 7 = (1 — t)i + (¢t —

2)j + (3 —2t)kand 7 = (s + 1)i + (25 — 1)5 — (25 + 1)k 5
(b) There are 500 students in a school, of which 230 are girls. Also,
10% of 230 girls are studying in class XII. Find the probability that
a randomly chosen student is of XII class and is a girl. 5

(c) Find the equation of the curve which is passing through the point
(1,1) and whose differential equation is x dy = (22° + 1)dx (v #
0). 5



(d) For any two vectors @ and b, prove that always |@ - b| < |@||b]. 5

(e) Evaluate : [(y/cotz + /tanx) dx 5

6. Do all the parts :

(a) A relation R = {(x,y) : Number of pages in x and y are equal} is
defined on the set A of all books in a college library. Prove that R

is an equivalence relation. 5
(b) Differentiate : y = i 5
2 —1 5 2 25 : :
(c) Let A = [3 A ], B = [7 4], C = [3 8]' Then find a matrix D
such that CD — AB = 0. 5
1 33
(d)If A= |1 4 3], then prove that A - adj A = |A|I. 5
1 34

.. 1
(e) For any positive constant a, evaluate %, where y = a'*7 and z =
(t+1)" 5

7. Do any one part :

(a) Solve the system of linear equations by matrix method: 3z + 2y +
3z2=0,2x+y+z=—-4, —x+3y —2z =3. 8

(b) Find the equation of the plane which passes through the intersecting
point of the planes 7+ (i + 7 + k) = 6 and 77+ (2i + 3j + 4k) = —5
and the point (1,1, 1). 8

8. Do any one part :

(a) An Apache helicopter of the enemy is flying along the curve y =
2?4+ 7. A soldier placed at the point (3, 7), wants to shoot down the
helicopter when it is nearest to him. Find the nearest distance. 8

(b) Find the particular solution of the differential equation %+y cotr =
4x cscx (v # 0). Given that y = 0, when z = 7. 8
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9. Do any one part :

(a) Coloured balls are distributed in three containers according to the
following table:

Container Colour
Black | White | Red
I 3 4 5
1T 2 2 2
111 1 2 3

A ball is drawn out from a container randomly chosen. If the ball is
black, then find the probability that the ball is drawn from Container-
I1. 8

(b) Find the maximization of 2 = z + y, under the following con-
straints: x —y < —1, —r+y < 0Oandz > 0,y > 0. 8
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