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QPSK QASK 
1.Quadrature phase modulation Quadrature phase and amplitude modulation 
2.All signal points placed on circumference 
of circle 

Signal points are replaced symmetrically 
about origin 

3. Circuit is simple. Relatively complex 
4.Noise immunity better then QASK Poor than QPSK. 
5. Error probability less then 
AQSK 

 

Higher than QPSK 

 

UNIT II--Digital Communication 
PART-A 

 
1. What is digital modulation? 

When the information signal is digital and any one of the parameters (amplitude, phase 
or frequency) of the analog carrier is varied proportional to the information signal is called ad 
digital modulation. 

 
2. What is information capacity? 

It is the number of independent symbols that can be carried through a system in a given 
unit of time. 

 
3. Give the expression for Shannon limit for information capacity. 
I= B log2 [1+ S/N] 

                     Where, I= information capacity (bps) B= bandwidth 
S/N=signal to noise power ratio (unit less) 
 
4. Give the Nyquist formulation for channel capacity. 
fb  =2B log2 M 
Where, fb –channel capacity (bps) 
B-minimum Nyquist bandwidth (Hz) 
M- number of discrete level or voltage levels 
 
5. Compare QASK and QPSK. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6. What are Antipodal signals? 

In BPSK, the two symbols are transmitted with the help of following signals, 
Symbol ‘1’ => s1  (t) = √2P cos (2πf0  t) Symbol ‘0’ => s2 (t) = √2P cos (2πf0 t + π) 
Here observe that above two signals differ only in a relative phase shift of 1800. Such signals are 
called antipodal signals. 
 
7. Define minimum shift keying. 

Minimum shift keying uses two orthogonal signal to transmit ‘0’ and ‘1’ in such a way 
the difference between these two frequencies is minimum. Hence, there is no abrupt change in the 
amplitude and the modulated signal is continuous and smooth. 
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FSK MSK 
1. The two frequencies are integer 
multiple of base band frequency and at 
the same time orthogonal. 

Difference between two 
frequencies minimum and at the 
same time they are orthogonal. 

2. Bandwidth (BW) = 4fb BW = fb/2 
3. Has discontinuities when phase 
changes from 
0 to 1 or 1 to 0. 

Phase discontinuities are removed 
by smooth phase transition. 

 

BPSK QPSK 
1. One bit forms a symbol. Two bits form a symbol. 
2. Two possible symbols Four possible symbols. 
3. Minimum bandwidth is twice of fb Minimum bandwidth is equal to fb. 
4. Symbol duration = Tb. Symbol duration = 2Tb. 

 

8. What are the advantages of M-ary signaling scheme? 
i. M-ary signaling schemes transmit bits at a time. 
ii. Bandwidth requirement of M-ary signaling schemes is reduced. 
 
9. What does correlative coding mean? 

Correlative  coding  allows  the  signaling  rate  of  2B0    in  the  channel  of bandwidth B0. 
This is made physically possible by allowing ISI in the transmitted signal in controlled manner. 
The receiver knows this ISI. Hence effects of ISI are eliminated at  the receiver.  Correlative 
coding is implemented by duobinary signaling and modified duobinary signaling. 

 
10. Give the difference between standard FSK and MSK. 
 
 
 
 
 
 
 
 
 
 
 
 

11. Differentiate coherent and noncoherent methods. 
Coherent (synchronous) detec t ion :  In coheren t  detection, the l oca l  carrier 

generated at the receiver is phase locked with the carrier at the transmitter. The detection is done 
by correlating received noisy signal and locally generated carrier. The coherent detection is a 
synchronous detection. 

Non- coherent (envelope) detection: This type of detection does not need receiver carrier 
to be phase locked with transmitter carrier. The advantage of such a  system  is  that  the  system  
becomes  simple,  but  the  drawback  is  that  error probability increases. 

 
12. Define peak frequency deviation for FSK. 

Peak frequency deviation (Δf) is the half the difference between either the mark and space 
frequency. (Δf)=|fm-fs|/2. 

 
13. Define bit rate. 

In digital modulation, the rate of change at the input to the modulator is called the bit rate 
(fb) and has the unit of bits per second (bps). 

 
14. Define Baud rate. 

The rate of change at the output of the modulator is called baud rate. Baud= 1/ts, 
where, ts- time of one signaling element (seconds). 
 
15. Compare binary PSK with QPSK.  
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16. Define QAM. 

Quadrature amplitude modulation is a form of digital modulation where the  digital  
information  is  contained  in  both  the  amplitude  and  phase  of  the transmitted carrier. 

 
17. What is a constellation diagram? 

It is also called as signal state-space diagram, similar to phasor diagram where, the 
relative position of peaks of phasors is shown. 

 
18. What is bandwidth efficiency? 

It is also called as information density or spectral efficiency, is the ratio of the  transmission  
bit  rate  to  the  minimum  bandwidth  required  for  particular modulation scheme. 

 
19. What is an Offset QPSK? 

Offset  QPSK  (OQPSK)  is  a  modified  form  of  QPSK  where  the  bit waveforms on 
the I and Q channels are offset or shifted in phase from each other by one-half of a bit time. 

 
20. Bring out the difference between DPSK and BPSK.  
 
 
 
 
 
 
 
 
 
 
 
 
21.Mention any four advantage of digital modulation over analog modulation. 
i. Maximum data rate    ii. Minimum probability of symbol error  iii. Minimum transmitted power. 

iv. Minimum channel bandwidth.         v. Minimum circuit complexity  
vi. Maximum resistance to interfering signals 
 
22. Define carrier recovery. 

It is the process of extracting a phase-coherent reference carrier from a receiver signal. It 
is also called as phase referencing 

 
23. What is DPSK? 

Differential phase-shift keying (DPSK) is an alternative form of digital modulation where 
the binary input information is contained in the difference between successive signaling elements 
rather than the absolute phase. It is not necessary to recover phase-coherent carrier. 

 
24. What do you mean by ASK? 

DPSK BPSK 
1. It does not need a carrier at its receiver It needs a carrier at receiver 

2.Bandwidth reduced compared to BPSK More bandwidth 
3.Probability of error or bit error rate more 
than BPSK 

Comparatively low 

4. Error propagation more, since it uses 
two bits for its reception 

Comparatively low, since it uses only 
single bit 

5. Noise interference more Comparatively low 
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ASK (Amplitude Shift Keying) is a modulation technique which converts 
digital data to analog signal. In ASK, the two binary values(0,1) are represented 
by two different amplitudes of the carrier signal. 

 
PART-B 

1.  Explain FSK bit rate, baud, bandwidth and modulation index. 
2.  Explain on-off keying (OOK) or ASK, DPSK 
3.  Explain QPSK transmitter and receiver and bandwidth consideration. 

      4.  Explain  BPSK  (transmitter  and  receiver)  and  also  discuss  about  the bandwidth. 
5.  Discuss the operation of 8-QAM transmitters and receivers. 
6.  Explain in detail about carrier recovery and its types. 
7. Discuss in detail about Balanced modulator or Balanced ring modulator 
8. Explain about FSK transmitter & receiver. 
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