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General Instructions.

1. All questions are compulsory

2. This question paper contains 29 questions

3. Questions 1 -4 in Section A are very short answer type questions carrying 1 mark each
4. Questions 5—12 in Section B are short answer type questions carrying 2 marks each

5. Questions 13 — 23 in Section C are long answer | type questions carrying 4 marks each
6. Questions 24 — 29 in Section D are long answer Il type questions carrying 6 marks each
7
8
9
1

Read questions carefully before answering them.

Write neatly. Rough work may be done neatly in a working column or on the last page of your main sheet
. Diagrams (if any) should be drawn neatly with pencil and labeled properly.
0. Write question numbers correctly.

SECTION A
1) Letf: {1,3,4} - {1,2,5} and g :{1,2,5} - {1,3} be given by f={ (1,2),(3,5),(4,1)} and
g = {(1,3), (2,3), (5,1)} write down g o f (3) (2)
2) If A and B are matrices of order 3 such that |A| = -1 and|B|= 3, then find |34B]| . (1)
3) Give an example of vectors d and b such that |@| = |b| butd # b (1)

4) Let * be a binary operation on the set all real numbers R defined by a*b = a + b + a?b
fora,b €R.Find2*6. (1)
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SECTION B

5) If 4 cos™! x + sin~1 x = & then find the value of x. (2)

6) Find the inverse of the matrix [g g] Hence find the matrix satisfying the matrix equation

2 31_11 2
P[S 71~ [3 —1] (2)
1 1-V2 1 1+V2 _m
7) Prove that tan 122 + tan N AR (2)
8) Use differentiation to approximate v36.6. (2)
e*\/1-sin2x
9) Evaluate: fm (2)
: : : . . d?

10) Show that y = acos x + bsin x is the solution of the differential equation d—sz' +y=0 (2)
11) Find the projection vector of 2i- jJ+k on i-2 ] +k. (2)
12) If A and B are two events such that P(A) = %3 and P(B) :113 and P(B|A) = % , then

find P(A|B) (2)

SECTION C
1 x x? x3 -1 0 x —x*
13)IfA=|x «x2 1 |=athenfindthe value of 0 x—x* x3-1 (4)
x2 1 «x x—x* x3-1 0
. _(kx+1ifx<5 , . . : _
14) Consider f(x) = {3x _5ifx>5 find the value of k, if f(x) is continuous at x=5
OR
: . : . o _(ax®*+b,ifx<1

Find the relationship between a and b, if the function given by f(x) = { 2x+1,ifx =1

is differentiable at x = 1. (4)
15) If y = sin~! x, then prove that (1-x2)y"—xy' =0 (4)

16) Find the intervals in which the function f(x) = 3x* - 4 x3 - 12 x? +5 is strictly increasing or
strictly decreasing.
OR
Find the equation of tangent to the curve y = v/3x — 2, which is parallel to the line
4x -2y +5 =0 (4)
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17) The money to be spent for the welfare of the employees of a firm is proportional to the
rate of change of its total revenue (marginal revenue). If the total revenue received from

the sale of x units of a product is given by R(x) = 3x2 +36x +5, find the marginal revenue

when x =5, and write which value does the question indicate. 4)
18) Find [~ @)
1+secx
dy .y

=x%,y(1)=1

19) Find the particular solution for the differential equation: ar + e

OR
Show that the differential equation x%sinf +x-y sin% = 0is homogeneous. Also

find the general solution of the given differential equation. 4)

20) Provethat[fa+bb+cc+a] =2[abc] 4)
21) Find the equation of the line which intersects # =(-21 +3 j-k )+ A(i+2 ] +4k)and
7#=(1+2 J+3Kk)+ u(2i+3 J+4k) and passing through the point (1,1,1). (4)
22) Bag | contains 3 red and 4 black balls while another Bag Il contains 5 red and 6 black
balls. One ball is drawn at random from one of the bags and it is found to be red. Find
the probability that it was drawn from Bag Il. (4)
23) Two cards are drawn simultaneously (or successively without replacement) from a well

shuffled pack of 52 cards. Find the mean and variance of the number of kings. 4)

SECTION D
24) If the function f:R— R be defined by f(x) = 2x - 3 and g : R—» R by g(x) = x3 + 5, then find
the value of (fo g)~1(x) and hence find(fo g)~1(23)
OR

. . . b o .
Let * be a binary operation on Q defined by a*b :a? fora, b € Q. Find identity and inverse

and hence find inverse of 9 with respect to * (6)
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1 2 1
25. fA=|2 1 —1] sthen find A=! and hence solve the following system of equations
1 -1 1
X+2y+z=8
2x+y—-z=1
X—y+z=2
OR
2 1 1
fA=(1 0 1 ] ,then find A~! using elementary row transformations and hence solve
0 2 -1
the following matrix equation XA=[1 0 1] (6)
26) Using Integration, find the area in the first quadrant bounded by the curve y = x|x]|, the
circle x2 + y? = 2 and the y —axis. (6)
= 7
27) Evaluate [ 5 ——
TZ—COSZX
OR
Evaluate foz(x2 + 1)dx as the limit of a sum (6)
28) Find the distance of the point (-2, 3, -4) from the line xs;Z = 23:'3 = 32*% measured
parallel to the plane 4x + 12y -3z +1 =0 (6)

29. A company produces two types of cricket balls A and B. The production time of one ball of
type B is double the type A. The company has the time to produce a maximum of 2000
balls per day. The supply of raw materials is sufficient for the production of 1500 balls
per day. The company wants to make maximum profit by making profit of Rs.3 from a
ball of type A and Rs.5 from type B.

(i) Write the objective function.

(i) Write the constraints.

(i) How many balls should be produced in each type per day in order to get maximum
profit? (6)
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