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The candidates shall limit their answers precisely within the answer-
book (40 pages) issued to them and no supplementary/continuation
sheet will be issued.

Note : A candidate is required to attempt five questions in all,
selecting one question from each unit and Question No. 9
is compulsory.

UNIT - |
11 2
1. (@) For the matrix A=|1 2 3| Find non-singular
0 -1 -1

matrices P and Q such that PAQ is in the normal form.
(6)

(b) Investigate for what values of A and p the simultaneous
eguations

X+y+z=6x+2y+32=10, x+ 2y + Az =y, have
(i) no solution, (ii) 2 unique solution (iii) an infinite number
of solutions. (6)

2. (a) |If & be an eigen value of a non-singular matrix A. Show
A
1
(b) Find the characteristic equation of the matrix
21 1
A=|0 1 0| and, hence find the matrix represented by
T4 2
AB — BAT + TA® — 3A5 + A4 _ 5A3 + BAZ — DA + 1. (6)

that is an eigen value of matrix adj. A. (6)

&)

(a)

(b)
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UNIT - 1
_ \ 374
Find all the values of {;+ ij] - Also show that the
continued product of these values is 1. (6)

Sum the series by C+iS method
2

sina + xsin(o + ﬁ)+%sin(a+2ﬁ)+_.,...m. (6)
If f(z) be an analytic function of z. show that

0* 0° )
[ﬁ + dyz}logﬁ (z)|=0. (6)

Find the analytic function, whose imaginary part is

(x-y)
(x* +y?) (©)

UNIT - 1li

2 2 2 ;
» 1 d
If u=sin ek 8 , then show that x_—u 1 y-d—u: tanu.
: ax T ay

(6)

The temperature T at any point (x, y, z) in space is
T = 400xyz?. Find the highest temperature on the surface
of the unit sphere x? + y? + z2 = 1 hy using Lagrange’s
Method of undetermined multipliers. (6)

Find the volume (by double integrals) bounded by the
cylinder x2 + y? = 4 and the planes y + z=4 and z = 0.

(6)

Evaluate the following integral by changing to spherical
polar co-ordinates:

P f 2 2y
1 ¥(1-32) J{17x =y

J J j dx dydz -
e o . \.'( _x? yz - 22] (6)

[P.T.0.]
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UNIT - IV
Find the unit vector normal to the surface xyz?=4, at the

point (=1, =1, 2). (6)

Show that V*(r")=n(n+1)r" =, 6)

deR
G

If F=3xyl-y2J evaluate where C is the curve

in the xy-plane y = 2x2 from (0. 0) to (1.2). (8)

Evaluate by Stoke's theorem J;F‘dR where

F=yl+xz°J—2zy’K, Cisthe circle x? +y2=4. z= 15
(6)
UNIT -V (Compulsory)

Each part of this question carry one mark.

Define eigen values and eigen vectors of a matrix.

Show that every diagonal element of a Hermitian matrix
must be real.

How many distinct values of (cis0)®15?
Write down the polar form of Cauchy-Riemann equations.
State Euler’s theorem.

If uand v are functions of two independent variables x and
y, then define Jacobian.

23
Evaluate the integral I JWdedY-
11

Define Beta function.
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What is the directional derivative of a scalar point function
¢ along the direction of unit vector a?

If R=xl+ yJ+zK, show that VR = 3.

State Stoke's theorem.

deszsv
(12x1=12)

Using divergence theorem, prove that




