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Q1. a) Discuss the continuity of the function f(z) at z = i.

z2+1 ,
f(Z) ¥ , ZFIL
0 ; z=i
[3 Marks]
b) Consider the harmonic function u(x,y) = e *cosy + xy.
i Find a harmonic conjugate of u(x, y).
ii  Find the corresponding analytic function f(z).
[3 Marks]
¢) In the usual notations, zand w are two complex numbers in Zand W planes
respectively.
i Find the image curves of the lines x = 2 and y = 1 under the mapping,
w = z2%,

ii  Find the angles between the image curves at the point of intersection on the
w - plane, where u > 0 and v > 0.
iii Discuss whether the mapping w = z? is conformal or not at the point z, ;
where z, is the point of intersection of the linesx = 2and y = 1.

[6 Marks]
Q2. a) Find the Maclaurin series of flz) = é = 2l € 1.
[3 Marks]
b) Obtain all possible Laurent’s series of the function f(z) = zz_;z” about z = 0.
[4 Marks]
c) Use Cauchy’s Residue Theorem to evaluate the following.
2 1 o -
k mde ; C is the unit circle
[5 Marks]

Q3. a) Inthe usual notations, if the Laplace transform of the function f(t) is given by
L[f(t)] = F(s), then show that L[e* f(t)] = F(s — a).
Hence, find the Laplace transform of the followings.
i e 3(cos4t + 3sin4t)
i e tu(t—a)
[3 Marks]
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d)

b)

Q5. a)

Using the Laplace transform, solve the initial value problem.

d
Z= y+3k 5y =2x0) =1
d

—= ay—4et ;y(0)=3,2(0)=2

[4 Marks]
Consider the following first order linear differential equation that describes the

radioactive decay.

dN

—-=—AN ; N(0) =N,
where N = N(t) represents the number of undecayed atoms remaining in a sample
of a radioactive isotope at time t and A is the decay constant.
Use Laplace transform to obtain the correct form for radioactive decay N(t).

[2 Marks]

Find the inverse Laplace transform of F(s) using Convolution theorem. Where a, k
and [ values are constants.

_k_a
RRREC)
[3 Marks]
Prove that Z{a™.u(n)} = Z—fa; Izl > a.
Hence, find the Z transform of the following sequence.
Ix= /"
x(n) = (— -3;) u(n) — <§> u(-n-—1)
where Z[u(n)] = ;—_z—; ;12| > a.
[4 Marks]
Find the inverse Z transform of the following function using Convolution theorem.
52
el = (z-1)2z-1)
[3 Marks]
Solve the following difference equation using Z transform.
fusz +6fess +9fi =25 5 f(0)=0, f(1) =0
[5 Marks]

Consider the Fourier Series for a function f(r) of period 2r ;

a
f(t) = 70 + Z(an cosnt + b, sinnt)
n=1

Where,
G, = %f_nnf(t) cosntdt ; n=123,.. , b, = iffnf(t) sinntdt ; n=123,..

i Find the Fourier series expansion of the function f(t) =t of period 2n
defined in the interval (—m, ).

ii ~ Hence, by giving an appropriate value to t, show that
T i S (O |

4 3 5 7 i
[4 Marks]
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In the usual notations, equations of the Fourier transform and inverse Fourier
transform are

Flw) = fj;f(t)e‘i“"dt and f(t) = f;ff; F(w)etdw respectively.

L > = 3 el
1 Find the inverse Fourier transform of e ™*".

(use f0°° 6=t dt = g, Hf(at)} = %F (%), FUF@t = to)} = e@hoF(w),
Flel@tf(£)} = F(w — wp))
i Hence, find the Fourier transform of e ~2(=3)*,

[5 Marks]
The equation of motion for a damped harmonic oscillator driven by a force f(t),
takes the form

where the damping constant k > 0, and A% is positive constant.
Use Fourier transform to solve the differential equation.
[3 Marks]
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