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Question 1:

Choose the right answer: [1 mark each]
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y(D)= x(t"?) y(O= X(t+5)-5 .4
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X(w) = P 1 X(w) = 3170
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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(t)
1
—5— -2 —3E _z 0 - T 3£ 27 !
2 2 2 2 2

A Fourier series of a periodic signal is given by:

f(t) =Y ll (njr)nﬂl sin( 2007nt)

a. Find the fundamental frequency in Hertz. [1]
b. Find the average (DC) value of the signal. [1]
c. Sketch the magnitude spectrum of the first (7) coefficients of the signal showing
all important values on the sketch. [2]
d. Find the power of the signal using the first (7) coefficients. [2]
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Question 3:

I. Using tables and specified property, Find the Fourier transform of :
[4 marks each]
m(f)

a.x(t) = (Use duality)

2
4+t 5

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

-1

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

s(t) = cos(2t).cos(10t) [4]
ii.  For the shown signals x; (t), x,(t) and x5(t): [4]
x,(f) x)(1) x5(t)
| 2 | 2-‘_ | 2 B I
1 | | I
| | | I
I | | |
1 1 P | | "I | -
2 -1 0| 12 2 - /10 12 o 1 2
|
|
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If X (w) = % [wsin(2w) + cos(w) — 1]
And X,(w) = j% [wcos(2w) — sin(w)]

Find X3 ((D)

Question 4:

I. Find the Laplace Transforms of the following function: [4]

f(©) =[t3+3t* +4t+ 3 Ju(t)
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I. Compute the inverse Laplace Transforms of the following function:
[4 marks each]

4 b B s24+1
G+ DG +3) ) =9+ 5

Ii. Solve the following differential equation using the Laplace transform method

d’y()  dy(t)

a. X(s)=

+4—=+4y(t) = 2e7!
dt? dt y®)
If y(07)=2,andy'(07) =2 [8]
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(Z)

-2

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

[4]
y(t) = [4 _l_jt].cos(lOOt)
lii. Using tables and properties, find the Fourier transform of the following signal:
JS (@ 4]
2
1
-2 0 2 t
Iv. Using tables and time differentiation property, Find the Fourier transform of:

f@) ==3ut+2) —u@®] + 3ul) —u(t-2)] [4]
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Transformations’ table:
x(t) X(w) X(S)
5(6) 1 1
1 2né(w)
; 2
sgn(t) 7
: S(w) + L
mTo(w -— —
u(®) - -
1 1
e "u(t) -
jo +a st+a
S
cos(wgyt) T[6(w — wy) + 6(w + wy)] 1wl o2
. v 3 (O
sin(wot) —[6(w — wp) — 8§(w + wy)] 7t w?
p. = {A It < a
ot >a sin(wa)
‘ 24Aa
Pulse Duration=2a Or A rect(;) wa
te tu(t) 1 1
(jow + a)? (s + a)?
tne_atu(t) n! n!
(jw + a)t1 (s +a)yrt?
e—altl 2a
a? + w?
Properties’ table:
Property Time Domain Fourier Domain Laplace Domain
Time shifting x(t —to) e Joh X (w) e S X(s)
Frequency Shifting /0t x(¢) or e%otx(t) X(w — wp) X(s —sp)
dx(t) joX(w) sX(s) —x(07)
Time differentiation dz‘;t(t)
pTe (jw)*X(w) s2X(s) — sx(07) —x'(07)
Frequency differentiation ,dX dx
quency —tx(t) —j — —
: dw ds
Duality X(t) 21X (—w)
Time convolution ACREAC) X1 (@)X, (o) X1(5)Xy(s)
Trigonometric Fourier Series Exponential Fourier Series
x(t) = apg+ ) [a,cos(nwt) + b, sin(nwt)] x(t) = D, e/mwt
nZl nzz—oo
1 1 .
_ P —jnwt
ay = To fx(t).dt D, = To jx(t)e met gt
Ty i}
2 D. = a, _jbn
a, = T—OTf x(t) cos(nwt) . dt n= 2
by = = [ x(0) sin(newt) . dt N N
n = in(nwt) . — 2 _ 2 2
To) P, = nzz_mw = Do 2 + z;w
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