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Instruetion: (1) All questions are compulsory.
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(2) Write answer of each section in separate answer books.
(3) Figures to the right indicate marks of questions.

Section — I

Attempt any three. (12)
If f(x)= x+x2 ,—m<x<m , prove that

zr2 {cosx ©OsS2x C€O0S3x sinx sin2x sin3x
f(x)=—-4 5~ 5 e +2 — + —n .
3 1 2 3 1 2 3

. . ] ) -7, 0<x<nm
Find a Fourier series to represent if — f(x) = . Hence deduce
X , <X <2

that: z—z = —1«+—1—-+-—1——
3R Rl B

Find the half range Cosine series for: f(x) =(x - 1)2 ;7 0<x <l

2x

Obtain Fourier series of f(x) = €77, -#SX=s7
Attempt any three: (12)
Define Laplace transform and using definition find L{f (t)} if :
2 , 0<t<4
f(t)y= [
1, t>4

Find: (1). L{e“zt(ztﬂ)} Q). L"{ s+1___}

§s2-25+3

Hence evaluate L{t.sin 2t}

If L{f(t)} = f(s), prove thaty L{r.f(0)}=- d{I(S)
A
2

d
Using Laplace transform method solve: *—2{ +y=t; Where y(0)=0, y'(0) =1.
dt

(A) Attemptithe following: 8)

_o2¥

Cox as Fourier integral and hence prove that
¢ ‘

Express the function f(x)=
x>0

o Ausin A -
f-—ﬂﬂ—idﬁ,:%e X if x>0

0 A7
Bxpress e , x =0 as Fourier sine transform and hence deduce that

0 .

xX.smmx n -
a2
0 1+x 2

- ; 3
State Convolution theorem and using it find Z 1 ”"‘"‘i'f"‘—
(s-3)s" +1D



Section — 11

4 (A Prove that sinh z is an analytic function of the variable z=x+1iy.

(B) Attempt any two:

) Iﬁndtheandyﬁcihncﬁonvﬂumexealpmiisxz—-y2.

@) Find the Bilinear transformation which maps the points z=~1, i,1 onto the
pointsw=1, i, ~1.

(3) Prove that Z—dz—dz = 2xi ; where ¢ is the circle!z - a] =r
-a
4

5 Attempt any three:

(A) State and Prove Cauchy’s theorem.

(B) Evaluate [-~———-———————— dz where ¢ is thé circlelzl =3.

EGE)

6
(C) Evaluate l—gﬁ—z—dx with h=1by using Trapezoidal rule.
sl+x

(D) Find the real root of 4f (x)=x3—3x—-5=0 between 2 and 3 by Bisection

method correct up to two decimal places.

6 Attemptany'three:

(A) Find the real root.of f(x)= %3 —2x—5=0 between 2 and 3 by false position

method correct up to'three decimal places.

i
(B) Find, (701)3 eorrect up to two decimal places by Newton-Raphson method.

(C) Obtain Picard’s Second approximate solution of % = x— y* for x = 0.1correct

up to four decimal places with y (0)=1.

(D) Apply Runge-kutta method to find an approximate value of y at X = 0.1 with

h= 0.1 given that %=x+y2 andy =1 whenx =0.
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