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QUESTION ONE

(a) With the help of appropriate sketches, differentiate between periodic and
non-periodic signals (6 marks)

(b) Consider x{n] = (— 1)” for all integer values of n. Show that cos(z ) and

cos(3rt) are envelopes of x[n] if they are each sampled with sampling period
T=1. What can be said about cos(z¢) and cos(3z¢)?

(6 marks)
(c) Let x[n] represent the following signal
x[n]
1
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(i) Sketch y[n]=x[n-1] - (2 marks)

(ii) Assuming that x{n] can be written as the sum of an even part
(x,[n] = x,[-n]) and an odd part (x,[n] = —-x,[-n]), prove that x,[n] is
uniquely determined by x[n] (5 marks)
(iii) Sketchx, [n] (4 marks)

(d) Evaluate [y,(?)y, () given that

¥, (t) = 2sin(20007 £)

" (2 marks)
¥,(®)=0@-0.25x107)



QUESTION TWO

(a) State the Nyquist sampling theorem. What happens when a signal is under-
sampled? (4 marks)

(b) Determine if the following signals are periodic. If periodic, determine the
fundamental period

(i) x(t) =4cos(5xt) (3 marks)
(ii) x[n] = 25in(3n) (3 marks)
(iii) x(t) = 2cos(10f +1)—sin(4r - 1) (3 marks)

(c) Simplify the following expression. Give your answer both in polar and in
rectangular form
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et +4de 2 ' (3 marks)

(d) The signal x(z)is given below
x(t)
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Transform it to x(-2¢+6) (5 marks)

(e) Express the following signal x[»] solely in terms of shifted scaled
superposition of
(i) the unit impulse (2 marks)
(ii) the unit step (2 marks)
x[n]
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QUESTION THREE

(a) For the following periodic signal:

x(t)
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(i) Find the Fourier series (10 marks)
(i) Plot the frequency spectra (8 marks)
(b) Sketch the following signals
(i) x0)= -2] J4r+3) (3 marks)
0 if n<2
(i) x[n+1] given than x[n]=<42n-4 if 2<n<4 (4 marks)

4—n if 4<n



QUESTION FOUR

(a) Sketch the even and odd components of the following signals
(i) x(t)= 4] ] (4 -8) (6 marks)
(i)

x{n]
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(4 marks)
(b) Given the following signal
x()
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Sketch and label the following signals
(i) x(20) (2 marks)
(ii) x(’ %) (3 marks)
(i) x(—;-t) (3 marks)
(c) Given the following signal
vKlts
2
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(i) Caiculate the DC value (average) (3 marks)

(i) Calculate the RMS value - (4 marks)



QUESTION FIVE

(a) Determine the average power of the following signal

x(f) =7 ~10cos(407 t + % )+ 4sin(1207 ) (10 marks)

(b) (i) Distinguish between energy signals and power signals (4 marks)
(ii) Are all signals either energy or power signals? Justify. (2 marks)
(c) Find the even and odd components of x(t) = e’ (3 marks)

(d) Consider the following system that performs modulation of a carrier signal
cos(a, t) with an input signal x(r) to produce an output, y(7)

x(¢ ()

cos(w, t)

Show if the system is
(i) linear or nonlinear (3 marks)
(ii) time-invariant or not time-invariant (3 marks)



