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Solution 1: (7.7-2) 
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Solution 2: (7.7-3) 

Part a) 

Quantization error:  
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Therefore, each sample requires 8=n  bits.  

 

Since each 4-ary pulse represents 2 bits, each sample will require four 4-ary pulses. 

 

Part b) 

 

Nyquist rate is kHz4.622.3 =× . 

 

The sampling rate is 25% above Nyquist rate which kHzf s 825.14.6 =×=  

 

Each sample requires four 4-ary pulses and therefore the pulse rate will be  
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Solution 3: (7.7-4) 

In this question we use polar full-width rectangular pulses. 

 

Part a) 

For binary signaling: 
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Reduction in bandwidth: 4
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Part b) 

 

For binary case, we use 2/A±  and the energy of signal would be  
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For 16-PAM, we use: 
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Solution 4: (7.7-5) 

 

Part a) 
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For binary case, we use 2/A±  and the energy of signal would be 

 

88242

2222/

0

2
A

T

E
P

TATA
dt

A
E

b

b

b

bb

T

b

b

==⇒=×=







= ∫  

Part b) 
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Solution 5: (7.7-6) 
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sec/8.3521.448 kbitsfnR Sb =×=×=  

 

( ) ⇒≤=+=+=+= 30
log2

441

log2

8,352
)25.01(

log2
)1(

2
1

222 MMM

RR
BW bS

BB αα  

 

835.760

441

2 222
60

441
log =≥⇒≥⇒≥










MMMM  

 

Note that we have taken smallest possible M satisfying the bandwidth requirement to achieve the best 

possible performance. 
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Solution 6: (7.8-1) 

 

Part a) 
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Solution 7: (7.8-2) 

 

Part a) 
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Solution 8:  
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From Q-function table: 20.5=
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Power of the signal for a polar full width pulse is: ( ) WattsAP Preceived
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Part b) 

 

1000010log1040 4
==⇒= XXdB  
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Part c) 

Average number of errors in one hour 36101000003600 7
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