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1. For a pulse signal p(f): ~ ., (a) plot the waveform
0, otherwise

3 ;
x(t)=>a, p(t-nT) when g =1, a=-la=2a=-2 ; (b find
n=0

P(f)=3{p(r)} in terms of sinc( ) ; (c) plot the waveform

[:pr 7)-p(r)dr . (Hint X(f f)=3}x (1)} = J:x(r)-e‘-“””dr

Fourier transform of x(); sinc(x)= ginls: ))(15%)
TX

: . 1, 020 <|f|<W
2. F ] { th M =JFimlt
or a message signal m(r) wi (f)=3{m( )} {0 el , (a)
plot M(f) : (b) plot the Fourier transform

X(f)=%[M(f—f0)+M’(—f—fo)1, £ =4 . (c) fid the signal

x(t)=5" {X(f)} in terms of m(r); (d) plot the Fourier transform

{imnT )-6(t= nT} ZMEJ" k- J when %:3-W.

(Hint: x(f)=3" {X (f )} - inverse Fourier transform) (20%)
3. For a received signal in a digital communication system given by r, =a, +n,,

Pr(a, =1)=Pr(g, =-1)=0.5 and n, beinga Gaussian noise with a probability

1
density function fy(n,)= \/__exp( J (a) find Pr(m, <0); (b) find
2 0'3 2O-n

Pr(r, >0/, =-1) in terms of Q( ); (¢) find E{r}; (@ find E{r}. (Hint

fme@( 2)-dx=l , [ J r’mexp( 2]dxl :

Pr(4|B): probability of event 4 condition on event B, E{x Zx Pr(x

expectation) (20%)
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4. For a PCM system with ¢-bil quantization used for transmitting/storing an
analog signal m(r). find the required minimum data rate when (a) the signal is

voice with a bandwidth of 4 KHzand ¢=8§, .(b) the signal is video with a
bandwidth of 6 MHz and ¢ =24. (10%)

5. Explain the following terms: (a) Cellular communication; (b) Throughput; (c)
Bandwidth efficiency; (d) Ethernet; (e) Channel coding; (f) Source coding; (g)
Multiple Access. (35%)
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