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BACHELOR OF SCIENCE (B. Sc.) 
Term-End Examination 

December, 2024 
(PHYSICS) 

PHE–16 : COMMUNICATION PHYSICS 

 Time : 2 Hours    Maximum Marks : 50 

Note : All questions are compulsory. However 
internal choices are provided. Use of 
calculator is allowed. Symbols have their 
usual meanings.  

1. Attempt any five parts : 5×2=10 

(a) Define the noise ratio (NR) of an amplifier. 
If the S/N power ratio at input of an 
amplifier is 100 and at the output is 50, 
calculate the noise ratio of this amplifier. 

(b) Draw the diagram depicting the structure 
of a coaxial cable. 

(c) What is Amplitude Shift Keying ? Draw 

the input and output waveforms of an ASK 
system. 
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(d) If pulses of 5 ms duration are used for 
sampling each channel in a TDM system 

and 5 ms spacing is left between two 
consecutive channels, what is the 
maximum number of channels handled by 
a system with 10 Hz sampling rate ? 

(e) What is a Bayer mask used with colour 
CDD camera ? 

(f) What is meant by the critical angle of an 

optical fibre ? Define it in terms of the 
refractive indices of core and cladding. 

(g) How are the devices connected in Personal 
Area Network (PAN) used in bluetooth ? 

2. Attempt any two parts : 2×5=10 

(a) Explain in short any five types of signal 
classifications. 

(b) An electromagnetic wave has electric field : 

( 3 4 )
E A

j t x y
c ce
ω ω

− ω − −
=  

Obtain the propagation vector, wavelength 
and velocity of the wave. 
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(c) Using the lumped equivalent circuit of a 

finite line section, obtain the expression for 

the characteristic impedance of a 

transmission line. 

3. Attempt any two parts : 2×5=10 

(a) Explain with the help of a circuit diagram 

the working of ring modulator used for 

amplitude modulation. Why is it necessary 

to have large amplitude of carrier wave 

signal with respect to the modulating 

signal ? 4+1 

(b) With the help of appropriate waveforms, 

explain the method of generating PWM 

and PPM signals from a pulse amplitude 

modulated (PAM) signal. 5 

(c) Explain the time division switching used to 

handle the speech traffic in telephony by 

computers. 5 
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4. Attempt any two parts : 2×5=10 

(a) Draw the block diagram of a 

superheterodyne receiver. State its 
advantages over a TRF receiver. 3+2 

(b) With the help of band diagram, explain the 
action of quantum mechanical tunneling in 

the tunnel diode. Draw its IV 
characteristics depicting Negative 
Differential Resistance (NDR) region. 4+1 

(c) State any five advantages of using optical 
fibre as a communication medium. 5 

5. Attempt any two parts : 2×5=10 

(a) Describe the two types of network 
securities.  

(b) Explain the four network topologies.  

(c) Compare the OSI and TCP/IP reference 
models.  

 

 

 

 

A–215/PHE–16   



 [ 5 ] PHE–16 

      PHE–16 

foKku Lukrd (ch- ,l&lh-) 

l=kkar ijh{kk 

fnlEcj] 2024 

(HkkSfrd foKku) 

ih-,p-bZ--16 % lapkj HkkSfrdh 

le; % 2 ?k.Vs     vf/dre vad % 50 

uk sV % lHkh iz'u vfuok;Z gSaA ysfdu vkUrfjd fodYi 

fn, x, gSaA dSydqysVj dk iz;ksx djus dh vuqefr 

gSA izrhdksa ds vius lkekU; vFkZ gSaA  

1- fdUgha ik¡p Hkkxksa ds mÙkj nhft, % 5×2=10 

(d)  jo vuqikr (NR) dks ifjHkkf"kr dhft,A ;fn 

izo/Zd ds fuos'k ij S/N 'kfDr vuqikr 100 
vkSj fuxZe ij 50 gks] rks izo/Zd dk jo 

vuqikr ifjdfyr dhft,A 

([k)  lek{k dscy dh lajpuk fn[kkus okyk vkjs[k 

[khafp,A 
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(x)  vk;ke foLFkkiu dqath;u (ASK) D;k gksrk gS \ 
ASK ra=k ds fuos'k vkSj fuxZe rjax :i 

[khafp,A 

(?k)  ,d TDM ra=k esa 5 ms dh vof/ okys LiUnksa 

dk iz;ksx izR;sd pSusy dk izfrp;u djus ds 

fy, fd;k x;k gSA nks Øekxr pSuyksa ds chp 

5 ms vUrjky NksM+k x;k gSA 10 Hz dh 

izfrp;u nj ls vf/dre fdrus pSuyksa dk 

izcU/u fd;k tk ldrk gS \ 

(³)  jaxhu CCD dSejk ds lkFk iz;qDr cs;j ekLd 

D;k gksrk gS \ 

(p)  izdkf'kd rUrq ds ØkfUrd dks.k dk D;k vFkZ 

gksrk gS \ bls ØksM vkSj ifjfu/ku ds 

viorZukadksa ds inksa esa ifjHkkf"kr dhft,A 

(N)  CywVwFk esa iz;qDr oS;fDrd {ks=k usVodZ (PAN) 
esa ;qfDr;ksa dk laca/u dSls gksrk gS \ 

2- fdUgha nks Hkkxksa ds mÙkj nhft, % 2×5=10 

(d)  flXuy ds oxhZdj.k ds fdUgha ik¡p izdkjksa dh 

la{ksi esa O;k[;k dhft,A 

([k)  ,d fo|qrpqEcdh; rjax dk fo|qr {ks=k % 

( 3 4 )
E A

j t x y
c ce
ω ω

− ω − −
=  
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gSA rjax dk lapj.k lfn'k] rjaxnS?;Z vkSj izkoLFkk 

osx izkIr dhft,A 

(x)  ifjfer ykbu [k.M ds LFkkuhÑr rqY; ifjiFk 

dk mi;ksx djds lapj.k ykbu dh 

vfHkyk{kf.kd izfrck/k dk O;atd izkIr 

dhft,A 

3- fdUgha nks Hkkxksa ds mÙkj nhft, % 2×5=10 

(d)  ifjiFk fp=k dh lgk;rk ls vk;ke ekWMqyu ds 

fy, iz;qDr lsrq ekWMqyd (ring modulator) dh 

dk;Ziz.kkyh dks le>kb,A okgd rjax flXuy 

ds vk;ke dks ekWMqyd flXuy ds vk;ke dh 

rqyuk esa cM+k D;ksa gksuk pkfg, \ 4+1 

([k)  mfpr rjax:iksa dh lgk;rk ls LiUn vk;ke 

ekWMqfyr (PAM) flXuy ls LiUn pkSM+kbZ ekWMqyu 

(PWM) vkSj LiUn LFkku ekWMqyu (PPM) 

flXuy izkIr djus dh fof/ dks le>kb,A 5 

(x)  dEI;wVj ls okd~ VSªfiQd dk izcU/u djus ds 

fy, iz;qDr dky&foHkktu fLopu dh O;k[;k 

dhft,A 5 
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4- fdUgha nks Hkkxksa ds mÙkj nhft, % 2×5=10 

(d)  lqijgsVjksMkbu vfHkxzkgh dk CykWd vkjs[k 

[khafp,A TRF vfHkxzkgh dh rqyuk esa 

lqijgsVjksMkbu vfHkxzkgh ds ykHk crkb,A 3+2 

([k)  cS.M vkjs[k dh lgk;rk ls lqjax Mk;ksM esa 

Dok.Ve ;kaf=kd lqjaxu dh izfØ;k dks 

le>kb,A lqjax Mk;ksM dk ½.kkRed vody 

izfrjks/ (NDR) izns'k n'kkZus okyk IV 
vfHkyk{kf.kd [khafp,A 4+1 

(x)  lapkj ekè;e ds :i esa izdkf'kd rUrq dk 

iz;ksx djus ds dksbZ ik¡p ykHk crkb,A 5 

5- fdUgha nks Hkkxksa ds mÙkj nhft, % 2×5=10 

(d)  usVodZ lqj{kk ds nks izdkjksas dh O;k[;k  

dhft,A  

([k)  pkj izdkj dh usVodZ lafLFkfr;ksa dks  

le>kb,A  

(x)  OSI vkSj TCP/IP lanHkZ ekWMyksas dh rqyuk 

dhft,A  

 

× × × × × × × 
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