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Answer any five questions. -

1. (a) Show that f(z)=log,z is analytic
everywhere in the complex plane except
at origin. S

(b) Form the partial differential equation
from : (any two) 3+3=6

) (x-af+(y-b)Y’=2"cot’a
() z=xf(y)+y’g(x)

(1ii) F(xy+zg, X+ y+z)= 0

Contd.



(c) Define Laplace transform of a function
F(t). If ¢, and c, are two constants
and L{F(t)}=f(s), L{F,(t)}=f,(s) then
show that
Lic, Fy(t)+cyFy(t)=cy fi(s)+ca f(s).

1+3=4

(d) Show that skew-symmetric tensor of

n(n-1)

rank 2 has almost different

components in n-dimensional space.

)
.2.. (a) Using Laplace transform solve
y"+y=t; y(0)=1, y'(0)=2
with usual meaning of the symbols.
S

(b) By the method of integration solve

2
a—§+z=0
ox

given that z=eY and 2—)yc=1 when

20, 5
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()

(d)

(@)

(b)

()

(i)

A covariant tensor has components

2x, y 22y in rectangular coordinates.
Determine its covariant components in
cylindrical coordinates. 5

Expand f (z)=(—z_—1)1(—z_7) in the region
@) |2>2

i) 0<|z-1<1
2+3=3

2+1

Evaluate I(Z) dz along the path

y=0 and x=2. 2+2=4

Solve the following equations : (any two)

2.
~y—z-p+xzq=y2
X

( : -—y2 —zg)p+2xyq =2xz

(iii) x(yg fz2)p +yr(2:2 —xg)q—z( A —y2)=0

3+3=6
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()

(b)

(c)

(d)

|
_—

1

If, L{F(t)}:is-s- find L{e'F(30}. 5

Find the line element in cylindrical
coordinates. 5

Prove that the function f(z)=/|xy| is

not analytic at origin even though
Cauchy-Riemann equations are
satisfied at origin. 6

Show that J;; is a covariant tensor of

rank 2 and hence show that &, jdxi dx’
is invariant. 4

Find inverse Laplace transform of

e-Ss 3
(s-2)*
Using Charpit’s method solve
2xz=-px?= 2qxy +pq = 0 6
Evaluate : 3+3=6

(i) L{tsinh(at)}

W L {e"r cos” t}
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Show that the inner product of A? and

BY is a tensor of rank three. 4

Using the method of separation of
ou . ou

variables, solve 3==4:22* _ (0 where
ox.. . .0y
u(x,0)=4e™*. S
Z
e
—dz
Evaluate é[zz 21 S

over the circular path |z]=2.

Using Laplace transform show that

© -3t -6t
Jf-.—e—dt=log2 4
o t

(b) Solve the following equations : 4+4=8
0 o =22p2(1—p2)

i =z =p2 +q2
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() Whatdo you mean by contraction ?
Show that contraction reduces a mixed
tensor of rank 2 to a scalar. 4

(d) Using Cauchy’s integral formula
4-3z

evaluate I dz
Cz(z—l)(z—2)
. . 3
where C is the circle |2| =§'. -
7. (a) Find | the residues of
23
f(z)= and hence

(z-1)*(z-2)(z-3)
evaluate I f(z)dz where Cis the circle
o

5
Z|=—
|2] e 6

() State and prove the Quotient law of
tensors. 5
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“(¢) Solve the Jfollowing :

i) ty'+y +aty=0 if y(0)=3,y'(0)=0
- 5

i) (D*+9)y=cos2t if y(0)=1,

i 4
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