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QUESTION ONE
a. State and express three properties of convolution. 6 marks

b. Outline the following using suitable expressions.
i. Correlation of power signals.
ii. Power spectral density. 6 marks
c. Iffi(t) L._: Fi (@)
f(t) = Fa(@)

then fi(t) (@ F2 t) fi@) —— Fi(@F () 8 marks

d. (i) Define what is meant by a signal.
(i) Distinguish between linear time invariant and time-invariant signals. 6 marks

. State what is meant by system representation. 4 mark

QUESTION TWO

a4 State Four conditions of function f(t) used in applying the Fourier series representations inside the
internal =T/2<t <T/ 10 marks

b. Derive that the input x(t) is convolved with the impulse h(t) then the time response will be as
expressed y(t) = f:) h(t)x (t —T)dT 10 marks

QUESTION THREE

a. Distinguish the following pairs of classes of signals.
i Periodic signals and non-periodic signals.

ii. Deterministic signals and random signals. 3 marks
iii. Energy signals and power signals. 3 marks
b. Prove that if in time shifting the Fourier transform is f{t) ——, F(®)
Then for a constant time shift “to” the transform will be as follows:-
F(t-to) ===, F (®) e~ >/* 11 marks
QUESTION FOUR
a. With the aid of suitable frequency responses describe the operation of the following filters:
i. Ideal high —pass filter.

ii. Ideal band-pass filter.
iii. Ideal band stop filter.

b. Derive to show that the Fourier transform of the output LTI is:
Y(®) = H(®) X (0)

When y(t) = [ h()x (t —T)dt 5 marks
c. Ifxi(t) and xo(t) are real —valued energy signals then write:
1 An expression for crosscorrelation 3 marks
ii. A expression for autocorrelation 2 marks
iii. Write three properties of correlation functions 3 marks
QUESTION FIVE

a. Ifitis given that
f(t) = e3¢ x(t) is passed through a filter whose cut off frequency is @ = 1 radian /second: Prove
that this input signal is an energy signal 8 marks
b. The trigonometric Fourier series is given as f(t) 8, +2 Xpq  an COSDOL + b, sinnaot
Represents a rectangular pulse with a duration of © and a period T; the amplitude of the
pulse is A. Analyse and show that the series may be expressed as:

AT | 24 ' 2
f(t)= ?T + ——T—T %%(:/TT/ cosnwt 12 marks



