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(Engllsh Verslon) 

Instructions: 1. The question paper has five Parts A, B, CD 
and E. 

2. Use the Graph Sheet for the question on Linear 

Programming problem in Part-E. 

PART A 

(10x 1 10) Answer any ten questions 

1) Show that the relation R in the set (1,2,3) given by 

R={(1 1). (2, 2). (3, 3), (1, 2), (2, 3)} 
is not transitive. 

2) Let be the binary operation on N given by a*b =L.C.M. of a and b. 
Find 5 7. 

Write the principal value branch of y = cotx. 3) 

Find the value of cos(sec x+cosecx), |x21. A) 

5) Define a diagonal matrix. 5) 

Find the value of x, f4 52x 5 6) 

d 
7) If y= sin(ax +b), find 

dx 

Differentiate y = e" ith respect to x. 8) 

9) Find secx(secx+ tanx)dx. 

10) Evaluate Jxdx. 
2 
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11) Find the unit vector in the direction of the vector a 2i +3/ +k. 

12) Define Collinear Vectors. 

13) Write the direction cosines of y-axis. 

14) Define feasible region in a linear programming problem. 

15) If P(A) =0.6, P(B) =0.3 and P(AnB) = 0.2 , find P(A|B). 

PART B 

Answer any ten questions (10 x 2 = 20) 

16) Verify whether the operation defined on the set of rationals Q by 

ab is associative or not. 
2 

17) Show that sin (2x/1-x*)=2sin'x,Sxs 

18) Find the value of tan(V3)- cot(-V3). 

19) If X+Y and X-Y = find X and Y. 

20) Find the area of the triangle whose vertices are (2, 7), (1, 1) and (10, 8) 
using deteminants. 

dy 21) If 2x+3y = sinx, find 
dx 

22) Differentiate xi, X> 0 with respect to x. 
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23) Find, if y=log, (logx). dx 

24) Find the approximate value of 25.3. 

25) Evaluate x logxdx 

26) Find sin x 
1+COS X 

27) Evaluate sin2x dx. 

28) Find the order and degree of the differential equation 

dy 
dx 

+sin +1=0. 
dx dx 

29) Find the position vector of a point R which divides the line joining two 

points P and Q whose position vectors i+2j -k and -i+j+k 

respectively in the ratio 2:1 internally. 

30) Find the area of the parallelogram whose adjacent sides are given by 

a=3++4k and b =i-j+k. 

31) Find the distance of a point (3,-2,1) from the plane 2x-y +2z+3 = 0. 

32) Find the angle between the pair of lines given by 

r (3+2-4k)+ 2(i +2j+26) and Y= (5i-2)-+ u(3i +2j+6k). 

33) The random variable x has a probability distribution P(x) of the following 

form, where k is some number 
k, if x =0 

J2k, if x=1 
P(x)= 

3k, if x =2 

0, otherwise
Determine the value of k. 
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PART C 

Answer any ten questions (10 x 3 = 30) 

34) Show that the relation R in the set Z of integers give 
R-(a,b): 2divides (a -b)} is an equivalence relation. 

35) Solve tan"(2x)+ tan (3x) = 

36) Express the matrix A=1 2 as the sum of a symmetric and a skew 

symmetric matrix.

37) Without expanding and using the property of determinants, prove that 

|2 
3 8 75=0. 

7 65 

5 9 86 

38) Find, it y = cos| dx (1+ x2 
(0<x< 1). 

39) If x = a(0- sin4) and y= a(1+ cos 0), find 
dx 

40) Verify Mean value theorem for the function f(x) = x in the interval [2, 4]. 

41) Find the intervals in which the function f given by f(x) = x2-4x +6 is 

a) increasing 

b) decreasing 
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42) Find 
(x+ 1)(x+2) 

X 

43) Evaluate tanx 

-3) 44) Find the integral of e* with respect to x. 
(x-1)3 

45) Find the area of the region bounded by the curve y = x and the lines 

X=1x= 4 and the x-axis in the first quadrant. 

46) Form the differential equation representing the family of parabolas having 
vertex at origin and axis along positive direction of x-axis 

47) Find the equation of the curve passing through the point (1, 1) whose 

differential equation is xdy = (2x +1) dx, (x + 0).

48) Three vectors a, b and c satisfy the condition a+b+c = 0. Evaluate the 

quantity ju= a b+ b C+C a, if lal=1|b=4 and | |=2. 

49) Prove that [a, b, c+d]=ta, 6, c]+[a, b, d 

50) Find the equation of the plane through the intersection of the planes 
3x-y+2z-4 =0 and x+y+Z-2 =0 and the point (2, 2, 1). 

51) A fair coin and an unbiased die are tossed. Let A be the event 'head 
appears on the coin' and B be the event '3 on the die'. Check whether 

A and B are independent events or not. 
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PART Dp 

(6 x 5 30) 

Answer any six questionss:

) Verify whether the function f:R-> R dofined by f(x) =1+ X* Is ong-one 

onto or bijective. Justify your answer. 

3) Consider f: R>R given by f(x) = 4x+3. Show that f is invertible. Find 

the inverse of f. 

-3 3-1 2 
2 B-4 2 5 and C = |0 3 2 then compute 12 

4 1 2 

54) If A = 5 0 1-2 3 
1 -1 1 

(A+B) and (B-C). Also, verify that A+ (B-C) = (A+B)-C. 
2 0 3 

55) Solve the following system of equations by matrix method 

3x-2y+ 3z =8 

2x+y-z =1 

4x-3y + 2z = 4. 

56) If y = (tanx)*, show that (x +1) 2 +2x(x +1)y1 = 2. 

57) The length x of a rectangle is decreasing at the rate of 3 cm/min and 

the width y is increasing at the rate of 2 cm/min. When x = 10 cm and 

Y= 6 cm, find the rates of change of 

a) the perimeter and 

b) the area of the rectangle 

58) Find the integral with respect to x and hence evaluate 

dx. 
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59) Find the area enclosed by the ellipse =1 using integration. 

60) Find the general solution of the differential equation 

cosx+y= tan x, 0Sx 
dx 

61) Derive the equation of a line in a space through a given point and paraller 
to a given vector b both in vector and Cartesian form. 

62) A bag contains 4 red and 4 black balls, another bag contains 2 red and 
6 black balls. One of the two bags is selected at random and a ball is 
drawn from the bag which is found to be red. Find the probability that the 
ball is drawn from the first bag 

63) If a fair coin is tossed 10 times, find the probability of 

a) exactly six heads 

b) at least six heads 

PART-E 

Answer any one question (1 x 10 10) 

64) a) Solve the following linear programming problem graphically: 
Maximize Z=4x+y, 

Subject to the constraints: X+ys50 
3x+y s90 (6) 
x20, y20 

b) If the matrix A satisfies the equation A-4A+l = 0, 1 2 
where I is 2 x 2 identity matrix and 0 is 2 x 2 zero matrix. Using this 
equation, find A, 

(4)
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65) a) Prove that f(x)dx = [f(a-x)dx and hence evaluate 
a 

0 

sin X dx. (6) 

Vsinx +cos x 
kx +1, if xST 

b) Find the value of k so that the functionTXcos x, if x> T 
(4) 

is continuous at x = T, 

Show that of all the rectangles inscribed in a given fixed circle, the 

square has the maximum area. 
66) a) (6) 

1 a a 

b) Prove that |1 b. b|=(a-b)(b-c)(c-a). 

1 c c 

(4) 
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