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NOTE: There are 9 Questions in all.

¢ Question 1 is compulsory and carries 20 marks. Answer to Q.1 must be written in
the space provided for it in the answer book supplied and nowhere else.

¢ The answer sheet for the Q.1 will be collected by the invigilator after 45 Minutes of
the commencement of the examination.

e QOut of the remaining EIGHT Questions, answer any FIVE Questions. Each
question carries 16 marks.

¢ Any required data not explicitly given, may be suitably assumed and stated.

Q.1 Choose the correct or the best alternative in the following: (2x10)

a. If in a determinant the corresponding elements of two rows (or columns) are
proportional to each other, then the value of the determinant is

(A) unity (B) zero
(O) infinity (D) none of the above

b. In case of matrix multiplication of two matrix A and B, if AB = 0 (where ‘0’
stands for null matrix), it means that

(A) either A=0orB=0

(B) both of them ‘0’

(C) does not necessary that either A=0or B=0
(D) none of the above

c. fu=F(x-y,y—z2z-x), then

( )a_u_a_u_l_a_u 0 (B) a_u+a_u+a_u=()
ox dy o0z ox dy oz
du au du du du du

C A Moy p) 244 _du =0
© % ox ay Jz ® ox dy 0z

d. The Newton-Raphson method to find a root of the equation f(x) fails when

(A) For a particular value of x =x( (say), f(x()becomes zero.
(B) For a particular value of x =x (say), f (xo)becomes unity.
(C) For a particular value of x =x( (say), f '(xo)becomes Zero.
(where f’(x) in the first derivative of f w.r.t. X)
(D) For a particular value of x =x( (say), f (xo)becomes equal to f '(xo).
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X . : : . .
is a function of x, alone say f(x), then integrating factor is

(A) oJ (B) oJ o

© eJf(x)dx D) eJf(y)dy

f. The maximum value of (3x4 —2x3 —6x2 +6x +1) in the interval (0, 2) is

(A)1 (B) 21
© Y (D) None of the above

1 x
g. Value of dejey/xdy is
0 0

(A) %(e—l) (B) %(l—e)
O)1 (D) None of the above

h. The value of J y(x) is
2

(A) (ij sin X B) (ij cos X
X X
©) (ij sin X D) (ij CcoSX
X X
i. Value of % is
(A) Vn B) —n
(C) 2V (D) -24/n

j- A matrix ‘A’ is said to be idempotent matrix if

(A) ATA =T
B) AZ=A
© AK=A, Kis any positive integer value
D) A=AT
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Answer any FIVE Questions out of EIGHT Questions.
Each question carries 16 marks.

Q.2 If u=sin"! S . Prove that
X +4y
2 2 2 .
2 2+2x 0 +y28 121:_s1nuc03s2u ®)
dx dxdy dy 4cos” u
. Find the shortest distance between the line y=10-2x, and the ellipse
2 2
.y
—+—=1. 8
4 9 .
Q.3 a. Using the transformation X+y=u,y=uv, show that
1
I J [xy(l -X— y)]é dxdy = %, integration being taken over the area of the
triangle bounded by the lines x =0, y =0, x+y = 1. 3]
. A rectangular box, open at the top is to have a volume of 32 c.c. Find the
dimension of the box requiring least for material for its construction. 3
Q4 Find the eigen values and eigen vectors of the matrix
1 13
151 @®)
311
. Test the consistency of the following system of equations and solve them if
possible:
3x +3y+2z=1
Xx+2y=4
10y +3z=-2 8
Q.5 a. Find by the method of Regula Falsi a root of the equation
x3+x2—3x—3=01ying between 1 an d 2. 3]
. Perform three iterations of the Gauss-Seidel method for solving the system of
equations
4 0 2| xg 6
05 2|x,|=|-3
5 4 10| x5 11
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Take the components of the approximate initial vector as xi(o) =—

Compare with the exact solution x = [1,—1,1]T .

Q6 a Solve (x+1) Y —y=e(x+1)2
dx
. Solve Yy sz
dx y-x-4
2
Q.7 Solve 4 129 | 4y —9x2 4367 8)
dx? dx
. Find the general solution of the equationy” + 3y’ + 2y = 2e*, using method of
variation of parameters. ]
Q.8 (i) If f(x)=0 —-1<x<0
=x O<x<l
Show that £(x) =~ Py (%) Py(x)+ -2 Py (x) == Py (x)+..... @)
4 2 16 32
(i) Prove that J' T3 (x)dx + 75 (x)+23,(x) =0 @)
X
n
. Prove that P, (x)= I d (x2 —l)n 8
2"n!dx"
Q.9 a. Using Beta and Gamma functions show that for any positive integer ‘m’
/2
i J.sin 2m-1 (g) 4o = (2m-2)2m—-4)...2 @
. (2m-1)2m -3).....3
/2
. . 2m —-1)(2m - 3)...... 1
(ii) Ismzm (6)de = (2m-1)om-3)....1 = @)
. (2m)2m-2)..2 2
. Prove that
(i) B( j 22™1B(m, m) 4)
i) [m [(m+ / )=— T o @
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