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Answer ALL questions.
PARTA—(10x2= 20 marks)
1. Form the partial differential equation by eliminating a and b from

z=a’x+ay® +b

L ey
P

2. Find the complete integral of ;q_- 15 q

3. State Dirichlet’s conditions for a given function to be expanded in Fourier
series.

4. State Parseval's identity for the function f(x) as a fourier series in (0,2])

5. The ends A and B of a rod of length 10cm long have their temperature Kept
90°C and 70°C. Find the steedy state temperature distribution on the rod.
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a_u ~ az 62&:
6. In the diffusion equation gt ax® what does & stand for?.

7. Find the Fourier transform of f(ax), a>0
8.  State the convolution theorem of Fourier transform.
9.  State the initial value theorem of Z - transforms.
10. Form a difference equation by e_]jmingting arbitrary constant from un = 2"
PART B — (5 x 16 = 80 marks)
11. (2) @) Solve z=p*+g°.
(i) Solve x*p* +y%q* =2°.
i Or
(b) () Solve x(y-2)p+yz-x)qg=z(x-).

63 3 :
B 62 =™ 4 dsin(x + y)

(i1) Solve

WWW., t“fbmﬂljrsmwm

(i) Find the half range sine series for f(x)=x*, 0<x<z.

Or
(b) () Expand f(x)=x(2l-x) in (0,2]) as a Fourier series of period 2[.

Deduce the sum 1—12-- s i i

(ii) Find the Fourier series of f(x)= x* in - 7 < x <. Hence prove that

Z‘=9—

n

13. (a) A tightly stretched string with fixed end points x=0 and x=50 is
E initially at rest in its equilibrium position. If it is set to vibrate by giving

each point a velocity V, sm%cos%—o, find the displacement of any

point of the string at any subsequent time.

Or

8]
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(b) A bar 10 cm long with insulated sides, has its ends A and B kept at 20°C
and 40°C respectively until steady state conditions prevail. The
temperature at A is then suddenly raised to 50°C and at the same instant
at Bis lowered to 10°C. Find the subsequent temperature at any ‘point of
the bar at any time. :

1-|x|, 1
4. () @ Find the Fourier transform of f(x) if f(x):{ g"i 12{‘1.1{%%
>

]

] i 4
deduce that J[EI—EJ &=z,
7 t 3

(ii) Find the Fourier sine transform of f(x) =————=
: i = : x(a® +x7)

Or

() @ Find the Fourier cosine transform of ¢, a >0 and hence find the
Fourier transform of ¢ *! cosbx.

(i) Using parseval's identity of Fourier transforms evaluate

= 2

— T —dx. u u 4
(ala+ x ]
nd Z| ———|- u

( ) '

n+1)(n+2

wW

T5aida ) setl

z(z+1)

(i) Find the inverse Z transform of ——-.
(==1}

Or

(b) (i) Find the inverse Z —transform using convolution theorem

1 2*
. [(z—a}(z':-b)]'

(i) Form the difference equation from y, =A-3"+B:5".
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