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Q.1) A modulating signal m(t) is given by m(t)=cos(200t)+2cos(600t).

a) Sketch the spectrum of m(t).

b) Find and sketch the spectrum of the DSB-SC signal 2m(t) cos(1000t).

c¢) From the spectrum obtained in b, suppress the LSB spectrum to

obtain the USB spectrum.

d) Knowing the USB spectrum in ¢, write the expression ®uss for the USB

signal.

e) Repeat c and d to obtain the LSB signal @®sg.

Hint:

sin(z) cos(y) =

cos(z)sin(y) =

cos(z)cos(y) = :

sin(z) sin(y) =

b3 = [ 3] [ [ S o

(o1

sin(z +y) + sin(z — y)]
sin(z +y) — sin(z — y)]
| cos(z — y) + cos(z + )|

cos(z —y) — cos(z +y)|



Solution: [10-Points]

cos wyt &= m|8(w + wy) + 8w — ax)]

mir) = cos 200t + 2cos 600t 2m(r) cos 1000t
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Q.2) Find ®uss(t) for the modulating sil m(t)= 8000 sinc(8000t) and carrier
frequency w.=10000 and sketch @usg(t) in the frequency domain.

Hint:

, Tt w
T sinc (—) — 2 rect (—)
2 T

Solution: [10-Points]
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(1 = BOOO sinc(4000t) cos (14000)t ¢1.¢p (1) = BO0O sinc(4000%) cos [EDDD]'I‘
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Hint:

Table 3.1

Short Table of Fourier Transforms

() G (ew)
1 e~ (1) _i__ = 0
a + Jew
2 e {—1) *1_——- = 0
a — Jjer -
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3 e—alrl m = 0
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4 re 9 () @+ jan® =0
F —lr n!
5 e () (@ + jeo) +i =0
6 (1) 1
v 1 27 S ()
8 edenlt 2773 (e — wp)
9 cOs <ol 7T [8 (e — cop) + S (e + )]
10 sin cor Frel8(er + ewro) — S(ew — )]
11 () T (ew) + L
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w f5]
18 ; sinc (Wr) rect (—ﬁ)
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19 FaN (?) 5 sinc (T)
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20 = sinc ( = ) A (ZW
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Table 3.2
Fourier Transform Operations
Operation ' 2() G(w)
Addition g1(z) + g2(8) Gy (w) + Ga(w)
Scalar multiplication kg() AG(w)
Symmetry G(@) 2 g(—w)
|
Scaling g(ar) —G (i”-)
l<] a
Time shift gt — 1) G(w)e /™0
Frequency shift g(t)eloo! G(w — wp)
Time convolution 2102 = g2(2) G (@)Ga(w)
Frequency convolution g1()¥g2(r) 5 G {e) = Ga(w)
T
.. d”
Time differentiation dtf {(Jo)"G(w)
£
Time integration f g(x)dx ﬂ)— + T G(0)3(w)
o jw

4



