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1. Answer any FOUR (4) of the following five questions.
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QUESTION ONE

a) For the following signals, anyalytically determine which are periodic and if
periodic give the period. Alsq, sketch the signals

(i) x(¢) = 4u(r)+ 2sin(3r)

[4]
(ii)=x[n] = 4 cos(z n) [4]
b) Let x(t) be the following continuous-time signal
1+t ~1<£<0
x(1) =41-1 0<f<l
0 otherwise

(i) Sketch x(f +2) 13]
(i) Find the even and odd parts of x(r) [3]

c) Express the following signals j‘as the sum of an even signal and an odd
signal

(i) v(#) = rect(5t) \ [3]
(i) v(r) = sinc(2t-1) [3]

d) Plot the graph of the following signal which is represented in terms of the unit
step and unit ramp signals.

*(0) = u(=t + 2+ u(t + 2+ r(~t ~1) [5]
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QUESTION TWO

a) Differentiate between a 1-Dimensional signal and a 2-Dimensional signal. [1]

b) What is the average value 6f the signal v(r) =2 +12cos(27500¢) [2]
|

c) Differentiate between even signals and odd signals. Further, sketch and label
the even and odd components of the following signal

(8]
|
x(t)

) |
1

0 1 23 4 ¢

d) Let x[n] be a discrete-time siQnaI, that is, x[n] = nu[n], where u[n]is a unit step

function. Find its even and odd components and sketch (and label) a few
points for each of the components.

[6]

e) Find the exponential Fourier series for the following periodic signal. Simplify
your coefficient as much as possible.

8]
x(1)
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QUESTION THREE |
|
a) Sketch and label the F requehcy spectra for the following signai:
x(t) = 2+ 4cos(501 + 7/2)+12cos(100¢ - 7/3) [10]
b) Calculate the exponential Fqurier series for the following signal [8]
x(t)
[ ] o o 2 [ 4 [ ] o
1 i
2 VY 1 2 4 6 3 f
|
|
(c) Calculate the average power‘:of the following signal 7]

i
|

x(t) =7 - 10cos(407£t - ’—3’-) +4sin(1207¢)
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QUESTION FOUR

a) Classify the following signal‘, completely [3]

1210
ATSAT AWV ANVLEEE.
VAV VARV

|
b) A continuous time signal is made up of sinusoidal components with
frequencies up to 250 Hz. It is 100 milliseconds long and is sampled to give a
discrete time signal. What is the minimum number of samples that would be
sufficient to give a full representation of the signal.
| [3]
c) Given the following signal, x[n]
x[n] = 0[n]
1 ¢!

|
Sketch and label the signal x[—2 +2n] [3]

(d) Using the properties of the |mpulse delta function simplify the following

expressions \

eS'o(r - 2) 1 [3]

(e) Determine if the signal x(¢) = e /2 is periodic or not, if periodic find the
period. @ [2]

-2<t<0
0<t<l

| [3]

\

(g) Derive the exponential Fourier series representation from the following
trigonometric Fourier series representatlon [8]

(f) Sketch the signal x(r) = {t , Period,T =3, for two periods

x(t) = Z(a,( coska)ot+b sin ka,t)

k=0

|
\
\
\

|

|
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QUESTION FIVE
a) Transform the following sigﬁal x(t) to x(6-2t) [5]
x(t) ‘
A
1 \
o 2 4 T

b) Determine if the following signal is an energy signal or a power signal.

If it is an energy signal calculate the energy otherwise calculate its average
power. |

| [4]
x(t) =4cos(t)
[useful information: Icosz (t)%it = —;—t +Lgin 2t]

c) Given the following signal |
0 if n<2 |
x[n}=42n-4 if 2<n<4
4—-n if 4<n \

Sketch the first three values of the signal x{2n+1].

[4]

d) Sketch and label the even and odd components of the following signal

[3]
x(t) \
4 i

0 5
(e) Given the following signal,

YN |
7

0 0.002  0.004

4

v

Calculate: ‘

(i) The DC value. [4]
(i) The RMS value. [5]
‘\




