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Question 1:
Choose the right answer: [1 mark each]
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28(t) S2m 2 ]
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cos(mt) « = [6(w—7) + 8(w + )]
e —
sin(mt) H%[J(w—n) +8(w+m)) 3 28(t) 52 4
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Question 2:

Compute and sketch the spectrum of the first

5 components of the trigonometric

Fourier series for the waveform shown below. [8]
x(1)
1
_5.’_1_ -2 —3g i a ad n gf 2z _?
2 2 2 2 c2
ii. A Fourier series of a periodic signal is given by:
) [ ?'1+1
FRE) = T [ > ] sin( 200mnt)

a. Find the fundamental frequency in Hertz. {1}
b. Find the average (DC) value of the signal. (1]

¢. Sketch the magnitude spectrum of the fir st (7) coefficients of the signal showi Ing
all important values on the sketch. [2]
d. Find the power of the signal using the first (7) coefficients. 12}
_Bga2aie
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i. Compute the inverse Laplace Transforms of the following function:

|4 marks each]
4 s?+1
b. =
G+ DG +3) PO =9+ a7e
ii. Solve the following differential equation using the Laplace transform method
d’y(t)  dy(t)
4 4y(t) = 2e7t
diz "t T =i
If y(07)=2,and y'(0") = 2 18]

Question 5:

i. Compute and sketch the spectrum of the first 5 components of the trigonometric

Fourier series for the waveform shown below. [8]
x(t)

a. Xis)=

-1

ii. Using tables and properties, find the Fourier transform and sketch the spectrum of:

4]

2
y(t) = [4_ +ﬁ].cn:rs(loot)

iii. Using tables and properties, find the Fourier transform of the following signal:
4
SO 4

-

>

=) ( 2 ) f

iv. Using tables and time differentiation property, Find the Fourier transform of:

f) ==3[u(t+2) —u(®)] + 3[u(t) —u(t-2)] [4]
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Question 3:

i. Using tables and specified property, Find the Fourier transform of :
|4 marks each]

m{l)

a.x(t) = (Use duality)

4+t2

b. The shown signal m(t) (Use time differentiation) |

ii. Using tables and properties, find the Fourier transform and sketch the spectrum of’

s(t) = cos(2t).cos(10t) [4]
iii.  For the shown signals x, (t), x,(t) and x3(t): 14]
1l i) 1{t)
% 3T f 2T £ 2T
| I |
|' i | I
| i - oy 1 | 2 : ' P!
2 - 0 1 2 4 -f £10 1 2 0of 1 2
|
| 4 _2

I Xq(o)= ﬁ [w sin(2w) + cos(w) — 1]
And X,(w) = jfi[w cos(2w) — sin(w)]

Find X3 (0))

Question 4:

i. Find the Laplace Transforms of the following function: |4]

f@©) =[t3+3t2 + 4t + 3 Ju(t)
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Transformations’ table:
x(t) X(w) X(S)
a(t) 1 1
1 2nb(w)
sgn(t :
an(t) T
ult) &0 x 1
T o e
- { (w) 7 =
: |
e "u(t) : 1
Jw+a s+a
5
cos(wyt) 8w — wy) + 6w + wy)] o
, X m Wy
Sln(wgt} 7 [6(0} i lf""lﬁlj - 6(0’} + {I)aﬂ 52 4 wg
P — {A Itj < a
‘T lofy>a sin(wa)
a
Pulse Duration=2a0r A rect(ﬁ) wa
te u(t) 1 1
o + a)? (s +a)?
t"e "u(t) n! n!
(jw +a)1 (s + ayrt?
e-altl 2a
a* + w?

Properties’ table:

Property Time Domain Fourier Domain Laplace Domain
Time shifting x(t—=t5) e /e X (w) e X(s)
Yrequeney Shifling e/t x(t) or e x(t) X(w - wo) X(s — So)

dxt) jwX(w) sX(s) — x(07)

Time differentiation dzcir(t)
5 (@)X (w) 52X(5) = sx(07) = x'(07)
L

Frequency differentiation - _dX dX

—IXl\r} e ===

dw ds

Duality X(t) 2nX(—w)
Time convolution X, (6) = x5(1) X1 (@)X (w) X1 ($)X5(5)

Trigonometric Fourier Series

Exponential Fourier Series

n=1

x(t) = ay + Z[ﬂn cos(nwt) + b, sin(nwt)]

o
x(t) = Z D, einet
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by=— [x(rj sin(nwt) . dt
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