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Answer five questions, taking one from each unit.

UNIT-1

1 1
1. (a) If 2cos®=x+— and 2cos ¢ = y +—, then prove that
X Y

x? y? +xpyq =2cos(pO+qd) 5
_ _ (cos6+isin9)8 .
(b) Find the expression 7 Inthe formof x +iy. 4
(SinO +1icos 9)
(c) If isacuberoot of unity, prove that (1 — 0))6 =-27. S

2. (a) Show that thereal function e” (cos y+isin y) 1s an analytic function.

Find its derivative. 4

2+i

(b) Evaluate _[ (E)2 dz along the real axis from z =0 to z =2 and
0

then along a line parallel to y-axis from z=2 to z=2+1i 5

(c) Evaluate the integral jlog zdz , where C is the unit circle |Z| =1. 5
C



UNIT-II

3. (a) Evaluate: j dz by using Cauchy’s integral formula,

C(Z —3Z+2)

where Cis the circle |z — 2| = % .

(b) Find the first three terms of the Taylor series expansion of

f(x)= 1 about z =2 . Find the region of convergence.
z

2z° +5
(c) Evaluate Cﬁ -

5 dz ,where C'is the square with the
v (Z—I—Z) (22 —|—4)

verticesat 1+4,2+1,2+2i,1+2i .

4. (a) Determine the poles and residue at simple pole of the function

2
z

(z—l)2 (z+2)

/(2)=

dz ,where Cis

: : 4-3z
(b) Using Residue theorem, evaluate I

Cz(z—l)(z—2)

the circle |Z| = %

(¢) Evaluat TL
©) bvaate 5—4sin0

0

UNIT-11I

5. (a) Findthe Fourier cosine integral of the function e . Hence show




1-x%if |x| <1
(b) Find the Fourier transform of f (x)=9 and use it to
0if |x| >1

3

“ xcosx—sinx X
evaluate j cos 5 dx
X

0

(¢) Find the Fourier sine transform of e™* .
6. (a) Stateand prove the Convolution theorem on Fourier transform.
(b) If F (s) and F, (s) are Fourier transforms of £, (x) and f, (x)
respectively, show that F [af1 (x)+5f, (x)} =aF, (s)+bF,(s).

(c) LetF (s) is the complex Fourier transform of f (x) . Show that
F{f(x)cosax} =%[F(s+a)+F(s—a)],
(d) Show that F{f’(x)} =iSF(S), if f(x) — 0 as x >t

UNIT-1V

t?, 0<t<?2

7. (a) Find the Laplace transform of f (t) =3t—1,2<t<3
7, t>3

(b) Solve the initial value problem.

y'+2y'-3y=3, y(0)=4;y'(0)=-7
(c) Find L' [#] using Laplace transform of integral.
s (S + 4)

8. (a) Findthe Laplace transform of the triangular wave function of period

t 0<t<C
2C—t, C<t<2C’
_3.-

2C given by f(t) = {

W



(b) Find the solution of'the initial value problem.

y”+ty'—2y:6—t,y(0):O;y'(O):1 6
_ 2 (S + 1)
(c) Find the Inverse Laplace transform of 5. 3
(52 +2s + 2)
UNIT-V
ou 0’u : ..
9. (a) Solve = = k8—2 for x > 0,¢ > 0 under the given conditions u = u,
t X
at x = 0,7 > 0 with initial conditions u (x, O) =0,x>0 7
2
(b) Solve the equation g—? = 2 th , x> 0,¢ >0 subjected to the
X
conditions (1) u=0when x=0,r>0
. ,0<x<l
i) u= ,when =0
0,x2>1
(1) u (x,t) is bounded 7

10. (a) Aresistance R in series with inductance (L) is connected with emf
E(f). The current i is given by L ? +Ri = E(t) . Ifthe switch is
t

connected at #=0 and disconnected at = a, find the current i in

terms of . 7
(b) A particle moves in a line so that its displacement x from a fixed point
: . d’ d. :
O at any time 7 1s given by ; + 4;); +5x =80sin S5t . Using
Laplace transform, find its displacement at any time ‘¢’ if initially
particle is atrest at x =0 7




