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Note : (1) Attempt ALL questions.
_(2) All questions carry equal marks.

1.  attempt any TWO of the following :— §10x2)

(a) Solve, in series, the following differential
equation :—

xy"+2v +xy=0.

(b) Using Z-transform, solve, the following
difference equation :—

Vksz Vg0 + 3N
given vy =0 sandSy =1.

(c) An uncharged condenser of capacity C is
charged bywapplying an e.m.f. of value

. T
E Sm\/—L__C_— through leads of inductance L

and of negligible resistance. The charge g on
the plate of condenser satisties the equation
2 -~
dq 1 5 !

+——g =—SIn —=—_
at et I

Prove that the charge at anv time ! is
[;'C'ip . ! ! I/
| SINn wir—eer COS .
2 | YLe JLc U /NLC
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5 Attempt any FOUR of the following — (5%4)
(a) Prove that P,'I(l):—l;n (n+1).
(b) Prove that
J2(x)+ 207 (x)+ +272(x)+ =1
where notations have their usual meanings-

(¢) Find the Fourier sine transform of e"‘\x\.

Hence evaluate : N\
“N

r“ xsin HZX

‘ 1+\

(i) Find the Fankel transform of e Ty’ and

then apply the inversion formula,to get the

original function. .
(¢)  Solve the equation, using Fotuier transform :—
Ju d U ‘
— = x> &0 4.
d! ()x“
subject to th& conditions —
() u=9, when x= 0,:>0
r
1, 0<x<l : "
W = when 1=
S "o, x21 —

(iii) u (x, 1) is bounded.

¢) Prove that
| 0 ',r'n#;:
j—i LI Tnt) T gy = /2;m=n¢0

-1 1—x2

b4 ;m=n=0,
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where T"(x) is the Chebyshev polynomial of
first kind.
Attempt any TWO of the following :— (10x2)

a)  Solve the partial differential equation :

ol bl
d*z @7z

ox® Oxdy

=cos2y(sin x+cosx).

b)  Solve one-dimensional wave equation for a
string of length ! with zero initial velocity
1 a profile given by f(x), where

f(x)=Asin2nx.

) Show that the equation uy =2 u, +u, =0

is parabolic. Reduce this equation to its
normal form, using the transformation

v=x, z=x+y, and solve it.

ttempt any FOUR of the following :— (5x4)

) If ¢ and ¥ are functiop§” satisfying
Laplace’s equation, show, that/(s+it) is
analytic, where

s=§£—a—w and I=§Q+a_l//_
dy Ox ox dy

—

) Show thatythe, function f(z)=zl:! is not

analytic anywhere.
2274z,

2_, , where C is

-
<

I - Find the value of j
C
the circle of unit radius with centre at z=1.
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