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Part A ' : | (10X2 = 20 Marks)
1. State by giving reasons whether the function f(z) = sin{z) satisfies the Dirichlet’s
conditions in the interval —7 <z < 7. ' :

2

2. The Fourier series expansion of the function f(z) = 22° in —7 < z < 7 is given by

272 =08 1
—g— +3° —;2(«'—1)” cos(nz). Find the value of ) —7

n=1 n=1

3. State Fourier Integral Theorem

) . o ‘ |1z <1
4. Fmd the Fourier 'pransfoml of f(z) = { 0 |z|>1
2 2
5. Solve 29 1.
r—y

6. Form a partial differential equation by eliminating arbitrary functions from z = fi{(x) f2(y).
7. Write down all possible solutions of one dimensional heat flow equation

8. A bar 100 cm long, with insulated sides, has its ends kept at 0°C and 100°C until
steady state conditions prevail. Find the temperature distribution.

9. From y, = a2™ + b(—2)", derive a difference equation by eliminating the constants.

10. State final value theorem in Z-transforms



Part B:5x16=80 Marks
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(i) Obtain the Fourier series for f(z) = z — z? in the interval —7 < z < «. (10)
(i) Find the complex form of the Fourier series of f(z) =e™*in —1<z<1. ()

_ 9 .
(i) Find the Fourier transform of f(z) = { L-2% fol <1

0 |z > 1
o g cos(T) — sin(x) T,
Hence evaluate / 3 cos(;)da: _ (10)
JO i ¥4
(ii) Find the cosine transform of e™® and hence evaluate / - (—7_];_—1—)361:1:. {6)
A Jo {22 +1)?
OR
(i) Find the cosine transform of f(z) = H_—lzg (10)
(ii) Using Fourier integral representation show that
©wsin(zw) , T _,
/(; —mdw = 56 for z > 0. (6)
' 322 9?2z 9%z
D) Solv A : (8
(i) Solve — 52 Blay 68y2 YCcosz _ {8)
(ii) Solve z*(p + ¢*) = 2z + 3y _ (8)
OR '
(i) Solve (mz — ny)p + (nz — z)q = ly — ma. | (8)
2z 9% 83
(ii) Solve the equation -g— + P20y @ —z=e" , {8)

A tightly stretched string is fastened to two points L apart. Motion is started by

displacing the string in the form y = 102(L — z) from which it is released from rest at

time £ = 0. Find the d1sp1acement y(x,t) of any point at a distance z from one end at

time t7? (16)
OR

A rectangular plate with insulated surface is 8cm wide and so long compared to its
width that it may be considered infinite in length without introducing an appre-
ciable error. If the temperature along one short edge y=0 is given by U{(z,0) =
100sin(7rz/8),0 < x < 8 while the two long edges £ =0 and = = 8 as well as the other
short edge are kept at 0°C, find the steady state temperature distribution of the plate.
(16)

.2
(i) Using convolution theorem, evaluate Z l—————N———J (6)
- EEDIEEE) |
{ii) Solve the difference equation yn4a + Byni1 + 9yn = 2" with yo = y; = 0 using
Z-transforms. : (10)
OR
222 + 5z + 14 '
() HU(z) = i is the Z-transform of a sequence u,,, find up and us (8)

(z—1)4
(ii) Find the Z-transform of cos{nd) and hence show that
z{z — acos(B))
Z? —2azcos(d) + a?

Zla" cos(nd)] =



