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 PHE-16  

BACHELOR OF SCIENCE (B.Sc.)  

Term-End Examination 

June, 2021 

 

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 : 52=10 

(a) Draw PAM, PWM and PPM waveforms. 

(b) Calculate noise figure of an amplifier, if the 

N

S
 power ratio at the input is 60 and at the 

output is 20. 

(c) Explain FSK with the help of a diagram. 

(d) Among network topologies, name the most 

rugged and the most cost-effective topology. 

Justify your answer. 
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(e) For a bandwidth of 10 Mbps and 
N

S
 ratio of 

1023, calculate the Shannon limit of channel 

capacity. 

(f) Draw the block diagram of TRF radio 

receiver. 

(g) Comment on the following statement : 

 ‘‘Colour resolution of the camera is always 

lesser than its black and white resolution.’’  

(h) What are the functions of router and  

firewall ? 

2. Attempt any two parts : 25=10 

(a) Explain ionospheric radio propagation and 

state the significance of critical frequency. 3+2 

(b) Explain radiation pattern of an antenna. 

Draw patterns of a short dipole in XY and 

XZ planes. 3+2 

(c) State with example each of the two types of 

noise introduced into the signal in a 

communication system. Explain 

quantization noise. Calculate quantization 

noise for a digital signal with 20 mV step 

size. 5 
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3. Attempt any two parts : 25=10 

(a) Derive mathematical equation for the AM 

wave. Draw the AM waves on time axis for 

ma < 1 and ma > 1. 3+1+1 

(b) Draw the block diagram of an electronic 

telephone exchange. Write its advantages. 3+2 

(c) State four main classes of encoding of digital 

signals. Explain Manchester coding. 2+3 

4. Attempt any two parts : 25=10 

(a) Draw the geometry of a ray launched in an 

optical fibre. Write any two intrinsic and two 

extrinsic losses in an optical fibre. 3+1+1 

(b) Explain the working of a typical FM receiver 

with the help of a block diagram. Describe 

the advantages of FM communication.  3+2 

(c) Draw energy band diagrams of a heavily 

doped p-n junction under different biasing 

conditions to explain tunnelling process. 

Show NDR region in VI characteristics of the 

diode. 3+2 
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5. Attempt any two parts : 25=10 

(a) Compare OSI and TCP/IP reference models. 5 

(b) Draw the diagram and explain von 

Neumann architecture of a computer. 5 

(c) Explain intranet network and describe its 

advantages and disadvantages. 3+2 
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 nr.EM.B©.-16  

{dkmZ ñZmVH$ (~r.Eg gr.)  
gÌm§V narjm 
OyZ,  2021 

 

^m¡{VH$ {dkmZ 
nr.EM.B©.-16 : g§Mma ^m¡{VH$s 

g_` : 2 KÊQ>o  A{YH$V_ A§H$ : 50 

ZmoQ> : g^r àíZ A{Zdm`© h¢ & VWm{n, AmÝV[aH$ {dH$ën {XE JE  
h¢ & H¡$ëHw$boQ>a H$m à`moJ H$aZo H$s AZw_{V h¡ & àVrH$m| Ho$ 
AnZo gm_mÝ` AW© h¢ &  

1. {H$Ýht nm±M  ^mJm| H$mo hb H$s{OE :  52=10 

(H$) PAM, PWM Am¡a PPM Va§Jê$n It{ME & 

(I) àdY©H$ Ho$ {Zdoe Am¡a {ZJ©_ na `{X 
N

S  e{º$ AZwnmV 

H«$_e… 60 Am¡a 20 h¡, Vmo Bg àdY©H$ Ho$ {bE ad 
JwUm§H$ (NF) n[aH${bV H$s{OE & 

(J) C{MV AmaoI H$s ghm`Vm go Amd¥{Îm {dñWmnZ 
Hw§$Or`Z (FSK) H$mo g_PmBE & 

(K) ZoQ>dH©$ gm§pñW{V`m| _| go H$m¡Z-gr gm§pñW{V g~go 
A{YH$ _µO~yV h¡ Am¡a H$m¡Z-gr g~go bmJV-à^mdr 
({H$\$m`Vr) ? AnZo CÎma H$s nw{ï> H$s{OE & 
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(L>) `{X ~¡ÊS> Mm¡‹S>mB © 10 Mbps Am¡a 
N

S  AZwnmV 1023 

hm|, Vmo M¡Zb j_Vm H$s e¡ZZ gr_m n[aH${bV  
H$s{OE & 

(M) TRF ao{S>`mo A{^J«mhr H$m ãbm°H$ AmaoI It{ME & 

(N>) {ZåZ H$WZ na AnZr {Q>ßnUr Xr{OE : 

 ‘‘H¡$_am H$m a§JrZ {d`moOZ BgHo$ H$mbm-gµ\o$X {d`moOZ 

go gXm H$_ hr hmoVm h¡ &’’ 

(O) AZw_mJ©H$ (ê$Q>a) Am¡a \$m`adm°b Ho$ Š`m H$m`© h¢ ? 

2. {H$Ýht Xmo  ^mJm| H$mo hb H$s{OE :  25=10 

(H$) Am`Z_§S>br` ao{S>`mo Va§J g§MaU H$mo g_PmBE VWm 

H«$m§{VH$ Amd¥{Îm H$s gmW©H$Vm ~VmBE & 3+2 

(I) EoÝQ>oZm Ho$ {d{H$aU à{Vê$n H$s ì`m»`m H$s{OE & bKw 

{ÛY«wd Ho$ XY Am¡a YZ g_Vbm| _| à{Vê$n It{ME & 3+2 

(J) g§Mma V§Ì Ho$ {g½Zb _| Ow‹S>Zo dmbo Xmo àH$ma Ho$ ad 

{b{IE, àË òH$ H$m EH$-EH$ CXmhaU ^r {b{IE & 

à_mÌrH$aU ad H$s ì`m»`m H$s{OE & 20 mV gmonmZ 

Am_mn dmbo A§H$s` {g½Zb H$m à_mÌrH$aU ad 

n[aH${bV H$s{OE &  5 
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3. {H$Ýht Xmo  ^mJm| H$mo hb H$s{OE : 25=10 

(H$) Am`m_ _m°Sw>{bV (AM) Va§J H$m J{UVr` g_rH$aU 

ì`wËnÞ H$s{OE &  ma < 1 Am¡a ma > 1 Ho$ {bE AM 

Va§Jm| H$mo g_` Aj na Amao{IV H$s{OE & 3+1+1 

(I) BboŠQ>́m°{ZH$ Q>obr µ\$moZ EŠgM|O H$m ãbm°H$ AmaoI 

It{ME & BgHo$ bm^ ~VmBE & 3+2 

(J) A§H$s` {g½Zbm| Ho$ H$moS>Z Ho$ Mma _w»` dJ© ~VmBE & 

_¡ÝMoñQ>a H$moS>Z H$mo g_PmBE & 2+3 

4. {H$Ýht Xmo  ^mJm| H$mo hb H$s{OE :  25=10 

(H$) àH$m{eH$ V§Vw _| à_mo{MV {H$aU H$s Á`m{_{V H$m 

AmaoI It{ME & àH$m{eH$ V§Vw _| H$moB© Xmo Z¡O hm{Z`m± 

Am¡a Xmo ~mø hm{Z`m± ~VmBE & 3+1+1 

(I) ãbm°H$ AmaoI H$s ghm`Vm go à{Vê$nr FM A{^J«mhr 

H$s H$m`©àUmbr g_PmBE & FM g§Mma Ho$ bm^m| H$m 

dU©Z H$s{OE & 3+2 

(J) AË`{YH$ _m{XV p-n g§{Y H$s {d{^Þ ~m`gZ 

pñW{V`m| _| D$Om© ~¡ÊS> AmaoI ItMH$a gwa§JZ àH«$_ 

H$mo g_PmBE & S>m`moS> Ho$ VI A{^bmj{UH$m| _| 

G$UmË_H$ AdH$b à{VamoY (NDR) àXoe Xem©BE & 3+2 
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5. {H$Ýht Xmo  ^mJm| H$mo hb H$s{OE : 25=10 

(H$) OSI Am¡a TCP/IP g§X^© _m°S>bm| H$s VwbZm  

H$s{OE & 5 

(I) AmaoI H$s ghm`Vm go H$åß`yQ>a H$s µ\$m°Z Ý`y_mZ 

ñWmnË`H$bm g_PmBE & 5 

(J) B§Q´>mZoQ> ZoQ>dH©$ H$mo g_PmBE Am¡a BgHo$ bm^ VWm 

hm{Z`m| H$m dU©Z H$s{OE & 3+2 


