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1. 1i). Find the function of z of i:x»ﬁ; = sinxsiny at the conditions of g; = —2sinyandz=0
when x = 0.
¢ [15 marks]

ii). Consider the wave equation given below.

y _ o2 8%y

35 = » Where ¢ is a constant.
Show that the one solution of this equation can be given as y(x,t) = cos t. sin x.

[10 marks]
[Total 25 marks]
2. f(x) is a function of period 27t such that f(x) = x+1 for 0<x<nm.

1). Sketch the graph of f(x) according to the cosine series in the interval of -3n<x<3m.

[5 marks]
ii). Find the F01;.rier cosine series for the function of f(x).
[10 marks]
iit). By substituting suitable values of x, prove that
‘ 3
t4gtgt-=%
[10 marks]

[Total 25 marks]



3. a). Find the Laplace transforms of the following.
i). 3t — cos 2t
ii). €% sin 2t cos 3t

iif). £ cos 3t [15 marks]

b). Find the inverse Laplace transforms of the following.

W 25 —3s+a
l)' sls—1) (=2}

ii). —

(s+2)®

[10 marks]
[Total Marks 25]

4.  a). Solve the following differential equation by using Laplace transform method.
¢
2y" +5y' + 2y = e~ initial conditions are y (0)=1 and y’(0)=1. [10 marks]
b). Find the Z transform of the following.
. 1k
i). -, where k=0

ii). 3k+2, where —1 > k = 3

[10 marks]
c). Find the inverse Z transform of ——~ , where [Z] < 2
Z-3z-2)
[05 marks]
[Total Marks 25]
5 B lfu t. o . ( ) — fmgm {—Wgs’&i}k
. essel function is given as  J.(x) = > X, P e
i). Find J;(2). J;'(2), ,'(2) interms of a and b.
where Jp(2) =aand],(2)=b [15 marks]
ii). Prove that 4],"(x) = J, _,(x) — 2], (x) + ], 42 (x). [10 marks]
[Total Marks 25]
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Table I Standard Laplace-Transforms
HU) L {f(t)} HU) £ {1ty
1 1 sinh cot ©w
S s? — ot
k k cosh «wt S
‘S-‘ 52 — (p?
e | 1 e sin wt . @
s—a ‘ (s —a)® + w?
sinwt w e cos wt §-4
5?7 + w? (s —a)? +o?
coswt S " sinh wt @
5% + w? _ (s —a)? — w?
t 1 e* cosh (ot __S—a
52 ’ (s —a)? —w?
t 2! y(®) Y(s)
5%
t" n! dy sY(s) — y(0)
g+l dt
et" _ml - dy SY(s) - sy(0) — y'(0)
G—ay ar?
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