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PART A — (10 x 2 = 20 marks)

Find the value of a, in the Fourier series expansion of f(x) = e* in (0, 27).
Find the half range sine series expansion of f(x) =1 in (0, B

Define self reciprocal with réspect to Fourier Transform.

Prove that F [f(x —a)]=e"F [flx) ]

Form a PDE by eliminating the arbitrary constants ‘@’ and ‘b’ from

ol s W o

oz = ax” + by?.

2 e 1. ,
6. Solvea—§—£-+a—2=0.
ox ox 0y Ox
Define steady state condition on heat flow.
8.  An insulated rod of length ! cm has its ends A and B maintained at 0°C and

80°C respectively. Find the steady state solution of the rod.

~1

9. Find the Z-transform of —
e

10. Find the inverse Z-transform of —Z—q
] . (z +_1)‘
PART B — (5 x 16 = 80 marks) ‘
A lforO<x<nx

11. (@) (@) Find the Fourier Series Expansion of flx) = {9 for 7[ B ‘(8)

4 ; : : : L g 0
(i) Find the Fourier series expansion of f(x) = { x LTS

x+1, e T -
(8)
_ Or -
() (1) Find the half range sine series of f(x) li = x* in (0 l) - (8)
(i1) Find the first two harmonies of the Fourier semes expansion for the
- following data. ; (8)

x 0 x/3 2713 7® 4x/3 5H5x/3 2z
y 10 1.4 1.9 1.7 1.5 »1.2- 1.0

-
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12.

13.

14,

15.

@

(b)

(a)

()

(a)

. (b)

Find the solution to the equation 2—1;: a

2

; . : e =Te e Ix‘ <1
Find the Fourier transform of f(x) = :
] 0 e lx[ > 1
Hence show that
® Ig}gis _és =t cos(ﬁj e af and
A s 2 16
s el cosx—s‘inx)Z v 7
(if) ! = e (16)
Or
et : ‘ 3. 5 . F: dx
(1)  Using Fourier Cosine Transform, evaluate J.— 3 (8)

2 2
o\ X +a
=5

(i)  Find the function whose Fourier Sine Transform is £

(@>0). (87) ;

(1) . Form the PDE by eliminating the arbitrary funcfio'n B2 and ¢ g’

7 from 2z = xzf(y) + yzg(x). (8)

(i) Solve [D? - DD’ - 2D%] 2 = 2x + 3y + 2. )
=y Or .

(i) Solve (_y2 + 22) p-xvqg+xz=0. V ' (8)

(1)) Find the singular integralof z = px + qv + 1+ p* + ¢* .. (8)

A tightly stretched string with fixed end points x =0 and x =1 is

initially in a position given by y_(x, O) =K (lx - xg). It is released from

rest from this position. Find the expression for the displacement at ény

time ‘¢’ - (16)
Or

, 0%u

2

that satisfies the .
ox 1

conditions u(0, ) =0, u(l, t) = 0 , for t > 0 and

- <x<l/ :
1 0) - % 0<x<l/2 _ , (16)
‘ l-x, l/12<x<l _

1

i Find the Z-transform of —————. 8
-(1) ind the Z-trans lm(.) (n + 1) (n* 2) (8)
(1) Using Z-transform solve - the difference equation

Yo +2Y,,+Y =ngivenY, =0=Y,. (8)
: v Or ! ' v
()  Form the difference equation from Y(n) = (4 + Bn) 2". ®)
'- . - 72 . .
(il) Using convolution theorem find Z™'| ———|. (8)
(-1)(z-3)
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