
1.[1.5+
4.5=

6 m
ark

s]
A

 real low
-pass signal s(t) of one-sided

bandw
idth W

=
4M

H
z is sent as an upper-sideband only S

S
B

-S
C

 signal w
ith m

agnitude spectrum
 as show

n below
. T

he 
receiver uses bandpass sam

pling. 
|(a) D

eterm
ine the least sam

pling rate fS =
 1/T

S
required in M

H
z.

(b) M
ake a neat plot of the m

agnitude spectrum
 |S

’(f)| of the sam
pled sequence s(kT

S ) betw
een 24M

H
z and -24M

H
z.



2.[1+
6+

1=
8 m

ark
s]

A
 real bandpass Q

C
M

 signal  w
ith carrier frequency fc =

200K
H

z has the tw
o m

essage signals m
1 (t) and m

2 (t) of one-sided
bandw

idth of W
=

5K
H

z each. 
L

et S(f), M
1 (f), and M

2 (f) denote the (com
plex) Fourier transform

s of s(t), m
1 (t) and m

2 (t), respectively. G
iven M

1 (f=
2K

H
z) =

 a
+

 jb
and M

2 (f=
2K

H
z) =

 c
+

 jd
w

here as usual,    
j =

 sqrt(-1), determ
ine the follow

ing in term
s of a, b, c, and d. T

he num
ber inside the brackets can be assum

ed to be in K
H

z.

(a) M
1 (-2) and M

2 (-2)
(b) S(202) and S(198)



3.[3+
3=

6 m
ark

s]
C

onsider a different Q
C

M
 signal w

ith m
agnitude response as below

. N
ote: From

 the inform
ation given below

, note that both the low
-pass m

essage signals have 
one-sided bandw

idth of 4.5M
H

z each. 

(a)
Find the least possible band-pass sam

pling rate fS
for this choice of fC .

(b) If you w
ere allow

ed to m
odify (or design) the carrier frequency betw

een 65M
H

z and 70M
H

z given these m
essage signals, w

hat
w

ould you choose as fC
to m

inim
ize the band-




