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Answer ALL questions.
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PART A - (10 x 2 = 20 marks). .il;.;.);;.
';!t, " " f ;·:t.

Phttnn part :,.! d.:ff~:!'~r.tidequation by eliminating arbitrary constants a and Ii
frnrn(x--(l '(y-b)2+z2=1.

, "

.~ .1 t~::
3. State Dirichlet's conditions for a given function to expari~j~,Jf~u~er series.

@r·
4. If the Fourier series of the function rCx) = x + X2 in the interv''al<- n < x <n IS-"~i.~.•'~..

.'. .. -,

n 2 ~ ( l)n [ 4 2,]3+ L.J - -2 cos nx --SIn nx ,
11=1 n n

. :1·
'ffQ

~ .:

then find the value of the infinite series ~ + ~ + ~ + ...
. 12 22 32

o. Classify the. following partial differential equations, -

.~.•..



'. '.•.~:·r.~·.! .•·r ' .
G. An insulated r6d 'of length 60 em 'laS its ends at A and B maintained at 20°C -

and BOoe respectively. Find the steady state solution of the rod.

7. If L frct)] =F (d), then show that L rr (aO] =! F (~ l.a a)·
.~.
.,

B. State the convolution theorem for Laplace Transforms.
~~!

9.. If F(s) is· the Fourier transform of ((x), then find the Fourier transform of r-

r(x -a).

10. If F" (s) is the Fourier sine transform of {(x), show that

PART B - (5 x 16 = 80 marks)
',:.; ,.

11. Obtain Fourier series for ((x) of period 2 l and defined as follows
·:··:;;if.li ',;'

f(x)= l- x in 0 < x ~ l
= 0 in 1 ~ x ~ 2l

Hence deduce that

. 111 n
1--+---+'" =

357 4

I 1(i I

-12. (a) (i) Find the singular integral of the partial differont inl u-qunuon
2 2 1(;.

Z = px +qy +p - q .

(ii) Solve: (D2 + 4DD' - 5D'2)Z = 3e2x
-
y + sin (x - ~J). II)

Or
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13.

14.

b Fmd t lie general solution of

(3z - 4y) P + (4x - 2z) q = 2y - 3x .

if ••

A tightly stretched string with fixed end POi:tlt~,~,.;;O and x = L is

initially at rest in its equilibrium position. If i~1~i~~3~ib~ating by giving
each point a velocity kx (l - x). Find the displacement of the string at.. ~,.
any time,' (6)

Or

A rectangular place with insulated surface is' 10 em wide so long

compared to its width that it may be considered infinite length. If the

temperature along short edge y = 0 is given u(x;'O) = 8sin ~; when

0< x < 10, while the two long edges x = 0 and x = 10 as well as. the

other short edge are kept at ooe, find the steady: state temperature
function u (x, y), (16)

(a) (i) Find the Laplace transform of te" sin3t. I'
;.::.. ':.

,(ii) Find the inverse Laplace transform of the following function using

convolution theorem (6)
~(~!
'~,i'.:1

(iii) Verify the initial value theorem for tr.'e functi~d1.:l: e"Zt , (f) )

Or /

(b) Solve the system by using Laplace transform ~;., '

dx dy
3-+-+2x =1

dt dt
dx dy
-+4-+3y =0
dt dt

given that x = 0 and y = 0 when t = o. ( 16'
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{(x)=l for Ix 1<2
= I) for Ix I> 2

15. (a) Find the Fourier transform of (ex) given by

and hence evaluate [Si;X dx and [( Si;X)' dx . , !ti,

Or

(b) Find Fourier sine and cosine transform of e-x and hence find the Fourier

'sine t;~dsform of ~ and Fourier cosine transform of _l_? . (I ','
l+x l+x-

.:;~.. ..

. :' "}:

i:~~~t'(f~,
:; .. .; .

. ~';<, ":.(~'i
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