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CS 2204 - ANALOG AND DIGITAL COMMUNICATION

2 MARKS

1. Define Amplitude Modulation,
It is the process by which the amplitude of the carrier wave is changed in

accordance with the instantaneous value of the message signal. 0\

2. Define Under modulation,
In this case the modulation index m<1, (i.e)V,<V.. The envelope
does not reach the zero amplitude axis. Hence the message signal 1s fu served |

the envelope of the AM wave. This 1s known as under mndulat‘onQ
<

3. Define modulation index for AM
It is defined as the ratio of the maximum modulating vu@u ¢ maximum
carrier voltage. It is also called as “Depth of mudu]atiar&
m=Vm/ V¢

4. What 15 the relation between total power and calndhypower?
Pt=Pc(l +m"/2)
Pt : Total power O
Pc : Carrier power &&

m :Modulation index
5. A AD0W carrier is modulated tT.h of 75 %. Calculate the total power in the

modulated wave?

Solution: @
Pc=4
: :Q
réo +m2)

\s] S0 52)
€>°$0
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5. A 400W carrier is modulated to a depth of 75 %, Calculate the total power in the
modulated wave?
Solution:
Pc=400 W
m={075
Pt=?
Pt=Pc(1+m’2)

Pt =400 (1 + 0.75%2)
Pt=5125W O

6. Whalt is the relation between total power and carrier power? \C)

I=I. (1 ') * *

7. The antenna current of an AM transmitter is 8A when only carrier is sent. It %&s 0 8.93A when
the carrier is modulated by a single sine wave. Find the percentage mod 1@ 3
Given: I.=8A [=8.93A m={.8 .
2 A ¢
I=L (1+m~/2} \
8.93=8(1+m’f2) " @

m=0.701

T mg\@
<&
\0(2’6
$0
60
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Bandwidth =2fm

9. Draw the frequency spectrum of DSB

e
L ]
e e @
L5E 5B
fc - fm) | £t ® fin
il P fin 4 i »|
|«

BW = 2 ———— »| 0\

10, Compare AM with DSB-5C and 55B-5C,

AM signal DSB-5C SSB-SC @»

Bandwidth=21.,. Bandwidih=21{,, Bandwidih==§

L 4
g
Contains USB, LSB, camrier | Contains USB,LSB CU]\\QBDF Usb

Power required is less than

More power is required for | Power required is less tha

fransmission that of AM. Q AM &DSB-SC

I 1. Define frequency modulation,
Frequency  modulation s i as  the process by which  the

frequency of the camier wave is ch w accordance with the instantancous value of
the message signals,
12, Define modulation index Tor
Modulation index 15 defy ratio of maximum frequency  deviation o the

modulating frequency.,
MI=8/1m

13, Write the mathem@ighWBexpression for FM.
V=Ve sin Q s1n W L)
\ le.

» Carson’s rule, the bandwidih is equal o twice the sum of the

14. Define

@hm 15 the effect of increasing modulation index in FM?

In FM, the total transmitted power always remains constant. But with increased

depth of modulation, the required bandwidth is increased.
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16. How do you get FM using PM system?
integrating the modulating signals before applying it to the phase modulators.

17. Differentiate between narrow band and wide band FM signal.

5.No WEBFM NBFM
I. | Modulation index 15 greater | Modulation index is less than
than one. one

2. | Frequency deviation=73KHz | Frequency deviation=3KHz

3. | Modulating frequency range | Modulating fregquency=3KHz, \
from 30 Hz to 15 KHz.

4. Bandwidth 15 imes NBFM. | Bandwidth =2 FM. %

5. | MNoise ic more suppressed, Less suppressing of noise,

6. | Use: Entertainment and Use: Mobile communy @7
brosideasting. .
L 2 \
18, Why is FM superior to AM in performance? %\
Fﬂs
Carmior.

i). In AM system the bandwidth is finite. But has
infinite number of sidebands in addition to a sing
ii). In FM zyetem all the transmitted po i
transmitted power iz used by the carrier.
iir). Noise 15 very less in FM, hen

19. What is VSB?
VB 15 vestigial sid 1d. VB modulation 15 derrved by tiltering DSB-5C

AM or AM with carvier sign such a fashion that one sideband is almost passed
completely while only a U er side band is added.

20. What are synchrono 57
The synchron cherent detector uses exact carrier synchronization for
L
5

retrieving the mess
for detecting Dﬁ SB-5C signals because of their complicated nature.
21 Stare 5 \ fieoram.
. Q& eneray signal a(t) contains no frequencies higher than W hertz it 1=
Mpletely determuned by specifying its coordinates at a sequence oF pomnts
sprzad 1/2W seconds apart.

Q' a finite energy signal g(t) contains no frequencies higher than W hertz, it may
be completely recovered from its coordinales al a sequence of points spread 1/2W
seconds apart

The frequency modulated wave can be obtwined from PM system. This iz done by

tul whereas in AM most of the

an increase in the signal to noise ratio.

al from the modulated signal. These detectors are manly used
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22 What is aliasing? What is the effect of aliasing?

The phenomenon of a high-frequency in the spectrum of the original signal gt}
seemingly taking on the identity of a lower frequency in the spectrum of the sampled
signal a(t) is called aliasing or fold over.

The effect of aliasing as the owtput of the reconstruction filter depends on both the
amplitude and phase component of the original spectrum G (), making an exact analysis
of the output difficult resulting in distortion.

23, Define quantizing process, O
The conversion of analog sample of the signal in to digital form 1s called
quantizing process. Graphically the quantizing process means that a straight line

representing the relation between the input and the output of a linear analog system. \ .

24, What are the two fold effects of quantuzing process?
%sinn

|. The peak-to-peak range of input sample values subdivided into a finit
levels or decision thresholds

2. The output 1s assigned a discrete value selected from a fimite sgt aflrepags@glation
levels are reconstruction values that are aligned with the lmm\'t staircase,

25. Define quantization error?
Quantization is the value of which equals the diffﬁ ‘tween the output and
input values of quantizer.

26.What is niyquist rate?

The minimum sampling rate of 2W s : P second for a signal bandwidth of
W hertz 1s called the nyquist rate. K
27 What is PAM?
PAM is the pulse ampli modulation. In pulse amplitude modulation, the
amplitude of a carrier consistin eriodic train of rectangular pulses is varied in
proportion to sample value essage signal,

28.What is single topg: ti tone modulation?
It mndu]at@crﬁammd tor a message signal with more than one tfrequency component then

the modulationg®ag multi tone modulation.
If i % is performed for a message signal with one frequency component then the

mudulab& cd single tone modulation.
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20, Define demodulation.

Demodulation or detection 15 the process by which modulating voltagz is
recovered rrom the modulated signal. Tt is the reverse process of modulation.
3. What are the degrees of modulation?

Under modulation. m<1

Critical modulaton m=1

L 4

Orwver modulation m=1 c)
31.Define instantaneous phase deviation \
The instantaneous phase deviation is the instantaneous change in phasg ofNgh

carrier at a given instant of time and it indicates how much the phase of t% is

changing with respect Lo the reference phase.
instantaneous phase deviation = 8{t) . QQ
32 What is a limiter? ¢ \
A limiter a circuit that produces a constant amplitud@\'m all input signals

above a prescribed minimum input level called the tllmsh&q ting or capture level.

33, How will vou obtain PM demodulator from FM dulator?

PM demodulator is obtained from dulator by placing an integrator

followed by FM modulator. O
34, How will you obrain PM nmdu1at::%r—bm modulator?
PM modulator is obtainedy from FM modulator by placing an differentiator

tollowed by an FM modulato
35. How will you obtain @dulmor trom PM demodul ator?

FM dcmmiul'z tained from PM demodulator by placing a differentiator

after the PM modul
36, How w @ ain FM modulator from PM modulator

@ lator is obtained from PM modulator by placing an integrator followed
I

ulator

fine percent modulation for angle modnlation
The percent modulation for angle modulation 1s the ratio of frequency dewviation
actually produced to the maximum frequency deviation allowed in percent form.

percent modulation = Af (actual y Af{max)
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38, Define carrier swing.
The peak wo peak frequency deviation (2A6 is called carrier swing.
39, Define angle modulation
Angle  modulation  is defined  as  the  process by which  the
frequency or phase of the carmier wave is changed in accordance with the instantaneous
value of the message signals.
4. Define frequency deviation, O
Frequency deviation is the change in frequency that occurs in the carrier when it C)
is acled on by a modulating signal frequency. The frequency deviation is typically giv@ *

as the peak frequency shift in Hertz (Af).

41. Whalt do vou mean by companding? Define compander. %
The signal is compressed at the ransmitter and expanded at the rc«.:cw@i
.

called as companding. The combination of a compressor and cgpanier
2

compander. \
472, Draw the block diagram of compander? Mention the tyvpes o @n g?

Block diagram:

Jdnput | Compressor unifo

expander| _olp signal

TECeIVer

Transmitter

Types of companding:

. plaw companding @
2. A law compan

43, What is an cye pallsfy
Eye P sed Lo study the effect of inters ymbaol interference,
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45. What 1s sensitivity of an eye”
The sensitivity of the system 1o timing error 1s determined by the rate of closure
of the eye as the sampling time 15 varied.
46, What is Inter symbol interference?
The rransmitted signal will undergo dispersion and gets broadened during
its transmission through the channel. So they happen to collide or overlap with the O
adjacent symbols in the transmission, This overlapping is called Inter Symbol C)

Interference. \ .
47. How eye pattemn is obtained? Q
The eye pattern is obtained by applying the received wave t%: 1cal

deflection plates of an oscilloscope and 1o apply a saw tooth wg

transmitted symbol rate to the horizontal deflection plage.

48, What do vou mean bit rate and baud rate? ¢ \
\, That is number of

The rate at which data (bits) are transmitted is call
bits transmitted per second. Unit is bps(bits per second
The rate at which signal elementsipulses) are tm&incd is called baud
rateimodulation rate), This means number of sig lementsipulses) transmiited per
second. Unit is bauds,

to analog signal. In ASK, the two galues(0, 1) are represented by two different
amplitudes of the carrier sign:
S(t) = [ Acos2 hinary |
{ binary 0

49, What do you mean by ASK? Q
ASK{Amplitude Shift Keyjugs's 1 tion technique which converts digital data

30, What do you mean

FSK iFrequ Keving) also a modulation technique which converts digital
data to analog siﬂ@ﬁ“{, the two binary values are represented by two different

frequencigs n rrier frequency.
Acos2mfit binary |
Acos2misl banary 0

Balfcrentiate Binary PSK and QPSK.

| Biary PSK OPSK

. Two different phases are used Lo 1. Four different phases are used (o

represent two binary values. represent two binary values.

2. Each signal element represents 2. Each signal element represents
only one bit. two bits.
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52, What is bandwidth efficiency?
The ratio of data rate o transmission bandwidth is referred as bandwidth
efficiency. It is denoted as RBR.
Bandwidth efficiency = R/ B
Where,
R — dara rate

B — bandwidth

53, Find the bandwidth for a 4-PSK signal transmitting at 2000 bps. O
Transmission is half- duplex mode.
Given, dala rate B = 2000 bps.

For 4-PSK baud rate = BJ/2 = 1000 bauds.

. : : *
For P5K signal bandwidth is equal to baud rate, 0\

Thercfore, bandwidth = 1000 11

a channel with an SMR of 12 4B7?

First find for PSK. . Q
E, SB ¢ \

N, NR g)\
Given S5/Nas 12 dB and E/Ny, value for PSK at error & 15 11.2 dB,
So 11.2=12 — (R/B)yp
{(R/B)p = D.8 dB
R/B = 1.2

In QPSK we can represent 2 bits in si 1Mzl element. So

For QPSK R/B=2%12
=24 s\
r.

335, Differentiate Digitizer and mod
& Dhigitizer converts anai:
¢  Modulator con g ’

modulation

54, What is the Bandwidth efficiency for QPSK for a bit error rate of 107 Q%

By ol sl e T R v i e il el e e
o digital data. This process 1s called dimitnzation,
I digital data to analog signal. This process iz called

536. Define Qumtiz%lw.
The d:@ etween original signal and Quantized signal is called
ar.

Quantizatio

9 =m(t) - my(1)
a7. Quantization and Sampling operations.

1tzation is a process by which an analog signal is divided into number of
amplitude.

Sampling 15 a process by which an analog signal 15 divided into sequence of
ples (pulses) on regular interval of time.
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58, List the errors in delta modulation,
1. Quantizing noise — When the analog waveform is changing very
slowly, there will be Quantizing noise.
2. Slope overloads noise — When the analog wavetorm 1s changing very
rapidly, there will be Slope overload noise.

59, What do vou mean by DC component?

It asignal includes a component of zero frequency, that component is called DC
{Direct Cuwrent) comporent or constant component,

With no DC component, a signal has an average amplitude of zero, With a DC O
component, 4 signal has nonzero average amplituda.

L 4
60. What is PCM? 0
PCM (Pulse Code Modulation) is a process used to convert analog sigr
digital data. In PCM, the analog siznzl is first sampled then quantized then gag
replaced with n bits binary data.

Nomlinear encoding is a technique used to increase the pe ree of PCM
system. In Nonlinear encoding the Quantization levels are no paced. That is
greater number of Quantization levels for signals of low | smaller number
of Quantization levels for signals of high amplitude.

61. What do vou mean by nonlinear encoding in PCM system? ,’
EIE

G2, Draw a Delta Modulation transmitter.

Analog ifp Binary o/p
—"'I Comparator @ >

’4 ata 01100101, draw the NEZ encoding format.

63 Forthe give@
\ 0 0 I o -1

+ive S—

- |<s \

Dietine Dibit,

A unmigue pair of hits '« called a dibit. Gray encoded set of dibits 10, 00, 01 & 11,
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63, Define pseudo-noise (PN) sequence.

A pseudo-noise sequence 15 defined as a coded sequence of 1s and Os with
certain autocorrelation properties. It 15 used in spread Spectrum communications.
It is periodic in that a sequence of 1s and Os repeats itsell exactly with a known

period,

66. What does the term catastrophic cyclic code represent 7

‘000" is not a state of the shift register sequence in PN sequence generator, O
since this results in a catastrophic cyclic code i.e once the (W state is enteredh&()

shift register sequence cannot leave this state. 0 *
67. Define a random binary sequence.
A random binary sequence is a sequence in which the prese inary

symbol 1 or 0is equally probable.

68, State the balance property of random binary sequence.

In each period of a maximum length -;-::qucncem er of 1s is always
one more than the number of Os. This property is ance property.

69, Mention about the run property.

Among the runs of 1s and Us in e iod of a maximum length

sequence, one half the runs of E.zv:h kl “length one, one fourth are of length

two, one eighth are of length t r as long as these tunction represent
hlb

meaningful numbers of ru operty is called the run property.
70. Give the correlation property @ om binary sequence.

The autocorrelati ign of a maximum length sequence is periodic and

binary valued. This pro called the correlation property.
71, Mention the signdfi

provide \

powe & J mming signal may consist of a fairly powerful broadband noise or

e of spread spectrum modulation.
ant attribute of spread-spectrum modulation is that it can

against externally generated interfering (jamming) signals with finite

waveform that is directed at the receiver for the purpose of disrupting
mumu.atmna Protection against jamming waveforms is provided by purposely
maknm the information bearing signal occupy a bandwidth far in excess of minimum

bandwidth necessary to transmit it.
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72. What is called processing gain?
Processing Gain (PG} is defined as the ratio of the bandwidth of spread

message signal to the bandwidth of unspreaded data signal ie).

Processing Gain = BW (spreaded signal)

BW (Unspreaded signal)

In the frequency band of the interest, somebody else transmits the siﬂ
¢

imtentionally since these signals the in the frequency band of transmissign, the?
interface the required signal. Hence it becomes difficult to detect

signals. This is called jamming effect.

74, What is Anti jamming? o
With the help of spread spectrum method, N itted signals are

spread over the mid frequency band. Hence these sig@ ar as noise. Then it
becomes difficult for the jammers to send j&a Signals. This is called

antyammuing.

75, What are the three codes used for the anti jandfini pplication?

1. Golay code | 4@
2. Ex lel’gH\ lay (24, 11)

3 Maxfwum leRath shift register code,

- o da e e e v
76, What is called frequenc ad spectrum?
In freq v spread spectrum, the frequency of the carrier hops

randomly fi equency to another frequency.

. What 15 slﬁ ncy hopping?
symbol rate of MF5K is an integer multiple of hop rate {multiple

mbdls per hop) then i is called slow Drequency hopping
7@1\5 Fast frequency hopping?
If the hop rate is an integer multiple of symbol rate (multiple hops per

60 symbol) then it is called fast frequency hopping.

73. What is called jamming effect? C)O
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79. What are the two function of fast frequency hopping?
1. Spread Jammer over the entire measure of the spectrum of Txed
signal.
2 Retuning the Jamming signal over the frequency band of Txed
signal.

80, What are the features of code Division multiple Accesses?

ol CDMA offers gradual degradation in performance when the ney of
users is increased But it is easy to add new user to the 5}*5[{:@
i If offers an external interference rejection capability,

81, What is called multipath Tnterference? Q
<
The interference caused by the interfacing of the R@l the indirect
path with the signal of direct path is called multipath i\@\e.

82. What 15 the advantage of a spread spectrum technigque?
The main advantage of spread spect techifique 1s its ability to reject
interference  whether it be the uninteghi interference of another user
simultaneously attempting (o Lransm@ ®h the channel (or) the intentional

interference of a hostile transm jait the transmission.
83, What is called frequency hop spread spectrom?

In frequency hop spectrum, the frequency of the carrier hops
randomly from ong fr v 1o another frequency.
B4, What is slow frequen ng?’
If thefy rate of MFSK 15 an mieger multiple of hop rate (multple

symbnls Q hen it is callzd slow Trequency hopping,
83, Deling & vus phase?
is the procise phasc of the carricr at a given instant of time,
$ Instantaneous phase = w.t + Wt) rad
O where, .t = carrizr reference phase (radians)

t. = carner frequency (Hz)

Dt)= instantaneous phase deviation (radians)

L 4

l. It does not require external synchronization networks. C)O
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86€. Define instantaneous frequency?

[t is the precise frequency of the carrier at a given instant of tme and is the
first time derivative of the instantanepus phasa.

wi(t) = w, + 0'(t) rad’s
BY. What 15 aliasing?

The phenomenon of a high-frequency in the spectrum of the original

the sampled signal is called aliasing or foldover.

88, What is meant by PCM? :\

Pulse code modulation (PCM) is a method of signal coding i

message signal is sampled, the amplitude of each sample 15 o m tha
nearest one of @ finite szt of discrete levels and eucnded 5 time and
amplitude are representzd in discrete form.. This alh m essage io bhe
transmitted by means of a digital waveform. @

89, Define quantizing process. \“
The conversion of amalog sample of the gmgnal Tto digital form is called

quantizing process.
O, Define delta modulation. Q
Delta medulation is the&&v rzion of differantizl pulse code

modulation.

Yl. Debtine adaptive delta mo

d
The perforig: @d deltz modulator can be improved significanily by

makiong the step » le modulat assume a time- varying Toon, Tn particular,
during a sted cnt of the input signal the step size s incrcased. Converscly,
h signal is varying slowly, the step is reduced | In this way, the step

ating to the level of the signal. The resulting method iz called adaptive

nndulmnn {ADM).

tine quantization error?
Quantization error is the ditference between the output ard input values of

quantizer,

L 4

signal seemingly taking on the identity of a lower frequzncy in the spectrum of C)O
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3. What vou mean by non-uniform quantization?

Step size 1s not uniform. Non-uniform gquantizer is characterized by a step size
that increases as the separation from the origin of the transter charactenstics 1s increased.
Non-uniform quantization is otherwise called as robust guantization.

94, Define Pulse Position modulation?
The position of a constant-width pulse within a prescribed time slot is varied

according to the amplitude of the sample of the analog signal. This is pulse position

errors atfect only one character within a message.

96. What is a multiple-bit error? o

A multiple-bit error is when two or more non-consecuti® K jthin a given data
string are in error. These errors can affect one or more cham@x

97, What is a burst error? K

A burst error is when two or more consecuti its within a given data string are

11 8 MeEssage,

in error. These errors can affect one or more chatdcte®ywithin a message,
98, Define Pulse Width modulation (PW

The width of a constant-ampli Ise 1s varied proportional to the amplitude of

09, What are the types

i) sampling
ik -top sampling

100). State th oes of anele modulation over ampliude modulation,

Noise immunity

Noise performance & signal-to-noise improvement({SNR)

O iii)  Capture effect
v Power utilization & efficiency

modulation (PPM), \
95, What is a single-bit error? Q
Single-bit errors are when only one bit within a =iven data string is in % s

O
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16 Marks Questions

1. Expression for AM & its Power and Efficiency calculation:
AM — Definition

Let mt) = Vm sin gt
cl(t)= Ve sin ot
Van = Ve + Vim sin wgt

=We [ 1+ (Vm/ Vc sin gt ]
m= ¥Ym/Vc

vitham = Voang sin Ut

=Vc (| + m sin wyt sintw, 0‘\
= Ve sinmt + mVe sin gl sin .l @\
= Ve sinw.t + mVe [sin {w, & wy )t + sinfie, — )i

= Carrier  + USB +° LSB

<O

Power relation in AM:

Total Power, P, = P8

P,=Pq( 1 +m*2)
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Corrent relation in AM:

Pe=I R
I.=1.Sqrt(l + m%2)
Efficiency:

% 1= Power in sidz hand = 100
Total Power

= m %100
24+m° ®
m=1 Q
‘ Q

n=33.33% . \
2. Explain how AM is generated using square law modu @\

Square law modulator:
BPF )

Summer —carrier & modulating signal.
Non-Linca u]ct'f@livc clement (Diode)

BPF @

der Non-Linear region, magnitude of carrier component is higher

Summer

- gxtracting desired modulating producis
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Vi =Vm sinw,t+ Ve sino.t
Neglecting second and higher order terms,
L=a; Vmsin w,l + a; Vc sinw. + 2a: EmEc sinw,,t sinsw.t
After passing through BPF,

I,=a; Vo sinwt +a; VmVe sinw,t sinog,t O

3. Explain how DSB is generated using balance modulator 0\ *

Diggram — Refer Book %
Input to the transistor T1,

Vhe; = Vm sin wgl - Ve sinwed Q;

Input to the tranzistor T2,

L 2
* \
Vhe: Wm sit wgt - Vo sinwt \

icy=a, Vbe, +a, Vae,” + ...
ic: =a; Ybe; +az Vbﬁ’gz ) ekt

The output is given by,

4, De Modulation of AM wa

De Mﬂdulatib@tinn

Types:

detector

L,
x e law detector
Em‘e@ tor:

$ Requirements to use envelope detector:
1. AM wave has to be narrow band

60 2. Percentage of modulation should be less than 100%
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During positive half cycle of the input signal, diode is forward biased and
capacitor C charges to peak value, when the input signal tall below the peak value, the
diode is reverse biased and the capacitor C discharges. The discharging process continues
until the next positive half cycle.
When the input signal is greater than the voltage across the capacitor, the diode
conducts again and the process is repeated. O

The charging time constant { r; + Rg) << /1, C)
ri — diode resistance 0\ .
5

R — source resistance
5. Explain the principle of operation of square law detector with necessa %
Diagram.

Principle of operation. *
L 2

6. Explain the principle of operation of coherent detector wi@\\ry diagrams

modulated
Product

signal— modulator ¥ [PE

L
%)

Signal
7. How do you gc% using direct & indirect methods?

Dviagram

Ex Ian@
8. Huw@cmudulalc FM signal?

Slope detector

Balance slope detector
Foster seeley discnminator
Ratio detector
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Q. With neat block diagram, explain binary FSK transmittzr and receiver.
i Drefinicion of Binary FSk
i) Block diagram
i)  Explanation

10. Draw the block diagram of binary PSK svstem and explain.
a) Define Binary PSK
by Block diag-am
c) Explain in detal

1. Diraw the block diagram of PCM transmitter and receiver and explain
functions of each.

a) PCM-Definition 0\

b) Block diagrams of Txer & Rxer.

ch Explain
12 Explair delta modulation system with hlock diagram and discuss i<
in delta modulation. .
ar Delta modulation-Cefine *

by Block diag-am & explain \
c) Explain Granular noise & Slﬂ-{@]

13. With neat block diagram, explain hinary (QPSK transwitter and receiver.
a) Definition of QPSK
L)y Block diagam &

14, What 15 Spread Spectrum Technigues
Spread Spectrum Techriques with ne & Erams?

i Coneept of Sprea trum Techniques
1. Block Dig Representation.
iii. Waveform tages of the svstem.

iv. D riw:@a ocessing Gain,
>

&Q\O
60

in in detail about Direct Sequence
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9. With neat block diagram, explain binary FSK transmitter and receiver.
i) Definition of Binary FSK
it) Block diagram

iti)  Explanation

10. Draw the block diagram of binary PSK system and explain.
a} Define Binary PSK
b) Block diagram
¢l Explain in detail

11, Diraw the block diagram of PCM transmitter and receiver and explain
functions of each,

a) PCM-Definition 0\

b Block diagrams of Txer & Rxer.

cl Explain %
12, Explain delta modulation system with block diagram and discuss 15¢

in delta modulation. *

a) Delta modulation-Define ¢ \

b) Block diagram & explain

c) Explain Granular noise & 8 @r d
13, With neat block diagram, explain binary QPSK tran®mitter and receiver.

a) Definition of QPS
b) Block diagram &

14, What is Spread Spectrum Tec
Spread Spectrum Techniques with ne

ain in detail about Direct Sequence
iagrams?

i Concept prea ctrum Techniques
1. Block Representation.

iii, Wavefor stages of the system.

iv. i of processing Gain.

15. What 15 Hopping? Explain the different types of frequency hopping

with necess
@ “oncept of frequency hopping.
\ Explanation of slow frequency hopping
Q ¢ Explanation of Fast frequency hopping

d} Block Diagrams and waveform

How do vou generate T'M using direct & indirect methods?

O a) Definition of Phase modulation
b) Circuit diagram
¢l Explanation
d) Derivation (if any)
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17.  Explain the suppression of noise in detail.

) Capture effect
b Detine Limiters
cl Limiter circuits

18.  Explain Quadrature Amphitude modulation in detail.
a) Circuit diagram
b) Explanation

19, Draw the block diagram of Differential PCM transmitter and receiver and
iplain functions of each.
al PCM-Definition

h) Differential PCM-Definition 0\

¢l Block diagrams of Txer & Rxer

d) Explain ®

20.  Explain error control in detail.
a) Types of errors-single bit, multiple bit, burst error o

b}y Error detection-Y¥RC, Checksum, LRC, CRC .

¢) Error correction-Retransmission, forward error ¢ z\
21.  Explain Superheterodyne receiver & its operatio cat block diagram.

al Block diagram

b) Receiver operation
c) Low-side injection, High-side inj
d) Explanation of the blocks of g
22, With a neat circuit diagram, e medium power AM modulator in detail.
a) Draw the circuit diggram

b) Explain the transig

applied and not nﬁ
c) Draw theawa 18

23, Describe the po sumed by an angle-modulated wave?
a) Dm@
g

peration when input modulating signal is

b) ce of the power consumed by the angle modulated wave

24, ain Crosby Direct FM Transmitter & its cperation with a nzat block
mn.
Block diagram

b) Explanation-AFC locp, Automatic frequency control

o’

diagram.
a) Block diagram
by Explanation with phasor diagrams

t 25, Explain Armstrong Indirect FM Transmitier & its operation with a neat block






