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
 Marked Questions can be used as Revision Questions. 
 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

PART-I: SINGLE CHOICE QUESTIONS 
Hkkx-I: ,dy fodYih; iz'u (SINGLE CHOICE QUESTIONS) 

1. If a carrier wave of 1000 kHz is used to carry the signal, the length of transmitting antenna will be equal 
to -  

 ;fn 1000 kHz dh ,d okgd rjax dk mi;ksx flXuy ys tkus (carry) esa fd;k tkuk gks rks izlkjd (transmitting) 

,sfUVuk dh yEckbZ gksxh -  

 (1) 3 m    (2) 30 m   (3*) 300 m   (4) 3000 m 

2. In amplitude modulation -   

 (1*) only the amplitude is changed but frequency remains same  

 (2) both the amplitude and frequency change equally  

 (3) both the amplitude and frequency change unequally  

 (4) none the these  

 vk;ke eksM;wys'ku esa -  

 (1*) dsoy vk;ke ifjofrZr gksrk gS ysfdu vkof̀r ogh jgrh gSA  

 (2) vk;ke rFkk vko`fr nksuks leku :i ls cnyrs gSA  

 (3) vk;ke rFkk vko`fr nksuks vleku :i ls cnyrs gSA  

 (4) buesa ls dksbZ ugh  

 

3.  Modulation factor determines -    

 (1) only the strength of the transmitted signal  (2) only the quality of the transmitted signal 

 (3*) both the strength and quality of the signal  (4) none of the above  

 eksM;wys'ku ?kVd fu/kkZfjr djrk gS -  

 (1) dsoy VªkUlfeVsM flXuy dh 'kfä (izkCY;)  (2) dsoy VªkUlfeVsM flXuy dh xq.koÙkk  

 (3*) flXuy dk izkCY; rFkk xq.kork nksuksa   (4) mijksDr esa ls dksbZ ugh  

 

4. Degree of modulation –   eksM;wys'ku fMxzh dk eku –  

 (1) can take any value    (2*) should be less than 100%  

 (3) should exceed 100%    (4) none of these  

 (1) dksbZ Hkh eku gks ldrk gS    (2*) 100%  ls de gksuk pkfg;s  

 (3) 100%  ls vf/kd gksuk pkfg;s   (4) buesa ls dksbZ ugh  
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5.  If the maximum and minimum voltage of an AM wave are Vmax. and Vmin. respectively then modulation 
factor– 

 ,d AM rjax ds oksYVst ds vf/kdre eku Vmax. rFkk U;wure eku Vmin. gS rks eksM;wys'ku QsDVj (factor) gksxk– 

 (1) m = max.

max. min.

V

V V
 (2) m = min.

max. min.

V

V V
 (3) m = max. min.

max. min.

V V

V V




 (4*) m = max. min.

max. min.

V V

V V




 

 

6. The AM wave contains three frequencies, viz : ,d AM rjax rhu vko`fr;kW j[krh gS] ;g gS %   

 (1) c c s c sf f f f f
, ,

2 2 2

 
    (2) 2fc, 2(fc + fs), 2(fc – fs) 

 (3*) fc,(fc + fs), (fc – fs)    (4) fc , fc, fc 

 

7. Which of the following is/are the limitations of amplitude modulation?  

 fuEu esa ls dkSulh vk;ke eksM;wys'ku dh lhek,s gS \  

 (1) Clear reception     (2) High efficiency   

 (3*) Small operating range    (4) Good audio quality  

 (1) ladsrks dk Li"V :i ls izkIr gksuk (Clear reception) (2) mPp {kerk   

 (3*) NksVh vkWijsfVax ijkl      (4) vPNh JO; (audio) xq.koÙkk  

8. In which of the region of earth's atmosphere temperature decreases with height?  

 (1) Ionosphere   (2) Stratosphere  (3*) Troposphere  (4) Mesosphere 

 i`Foh ds ok;q e.My ds dkSuls Hkkx esa Å¡pkbZ c<us ds lkFk rki esa deh gksrh tkrh gS\  

 (1) vk;ue.My      (2) lerki e.My (Stratosphere)  

 (3*) VªksiksLQh;j (Troposphere)    (4) eslksLQh;j (Mesosphere) 

 

9. In an amplitude modulated wave, for audio frequency of 500 cps, the appropriate carrier frequency will 
be : 

 500 cps ds /ofu vko`fr ds vk;ke ekM~;wfyr rjax esa okgd rjax dh mi;qDr vko`fr gksxhA  

 (1) 50 c/s  (2) 100 c/s  (3) 500 c/s  (4*) 50000 c/s 

 

10. In A.M., the total modulation index should not exceed one or else : 

 (1) the system will fail     (2*) distortion will result  

 (3) amplifier will be damaged    (4) none of the above 

 vk;ke ekM~;wys'ku esa eksM~;wys'ku xq.kad ,d ls T;knk ugh gksuk pkfg, vU;FkkA  

 (1) ra=k (vlQy) gks tk,xk    (2*) fod̀rh mRiUu gks tk,xh  

 (3)  izo/kZd u"V gks tk,xk    (4) mi;qZDr dksbZ ugh  
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11. An 'antenna' is : ,d ,sUVhuk gksrk gSA     

 (1*) inductive      (2) capacitive   

 (3) resistive above its resonance frequency  (4) none of the above  

 (1*) izsjdh;      (2) /kkfjrh;  

 (3) bldh vuquknh vkof̀r ds Åij izfrjks/kh   (4) mijksDr esa ls dksbZ ugh  

 

12. The Q of a resonant transimission line is : ,d vuquknh lapj.k js[kk ds fy;s Q gS –  

 (1) Q = 
LR


  (2) Q = 

R

L


  (3*) Q = 

L

R
  (4) Q = 

L

R


 

 

13. Range of frequencies allotted for commercial FM radio broadcast is -  

 O;olkf;d FM jsfM;ksa ds fy;s fu;qDr dh xbZ (allotted) vko`fÙk;ksa dk ijkl gS&  

 (1*) 88 to 108 MHz  (2) 88 to 108 kHz  (3) 8 to 88 MHz  (4) 88 to 108 GHz  

 (1*) 88 ls 108 MHz rd  (2) 88 ls 108 kHz rd  (3) 8 ls 88 MHz rd  (4) 88 ls 108 GHz rd   

 

14. Which of the following is not transducer?  fuEu esa ls dkSulk VªkalM~;wlj ugh gS\  

 (1) Loudspeaker  (2*) Amplifier   (3) Microphone   (4) All of these 

 (1) ykmMLihdj   (2*) izo/kZd   (3) ekbØksQksu  (4) mijksDr lHkh  

 

15.  In the given detector circuit, the suitable value of carrier frequency is    

 fn;s x;s lalwpd ifjiFk esa okgd vko`fr dk ;ksX; eku gSµ 

 

1 × 12–12 F R=1000 

C 

0  AM 
Input  

 (1*) <<109 Hz   (2) <<105 Hz   (3) >> 109 Hz  (4) None of thesebuesa ls dksbZ 

ugha 

Ans. (1) 
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Sol. Using
carrier

1
RC

f
  ysus ij  

 We get time constant ge le; fu;rkad izkIr djrs gS, RC = 1000 × 10–12 = 10–9s 

 Now vc v = 9
9

1 1
10

T 10  Hz 

 Thus, the value of carrier frequency should be much less than 109 Hz, say 100 kHz. 

 bl izdkj okgd vkof̀r dk eku 109 Hz ls cgqr T;knk de gksuk pkfg, ekuk 100 kHz. 

  sm

s m

Lv

v L
   Ls < Lm 

 

16.  Amplitude modulation has       

 (1) One carrier 

(2) One carrier with high frequency 

(3*) One carrier with two side band frequencies  

(4) One carrier with infinite frequencies  

 vk;ke ekWMqyu j[krk gSµ        

 (1) ,d okgd 

(2) mPp vko`fr dk ,d okgd  

(3*) nks ik'oZ cS.M vko`fr;ksa okyk ,d okgd  

(4) vuUr vko`fr;ksa dk ,d okgd  

 

17.  Through which mode of propagation, the radio waves can be sent from one place to another 

           

 (1) Ground wave propagation 

(2) Sky wave propagation 

(3) Space wave propagation 

(4*) All of them 

 izlkj.k ds fdl eksM+ esa jsfM;ks rjaxks dks ,d LFkku ls nwljs LFkku  ij Hkstk tk ldrk gSµ 

          [PC-103-E]  [JIPMER 2003] 

 (1) Hkw-rjax izlkj.k  

(2) mPp vko`fr dk ,d okgd  

(3) nks ik'oZ cS.M vko`fr;ksa okyk ,d okgd  

(4*) vuUr vko`fr;ksa dk ,d okgd  
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18.  Sinusoidal carrier voltage of frequency 1.5 MHz and amplitude 50 V is amplitude modulated by sinusoidal 
voltage of frequency 10 kHz producing 50% modulation. The lower and upper side-band frequencies in 
kHz are    

 1.5 MHz vko`fr rFkk 50 vk;ked dk T;koØh; okgd foHko dks 10 kHz vkof̀r okys T;koØh; foHko }kjk vk;ke 

ekWMqfyr djus ij 50% ekMqyu mRiUu djrk gSA fuEu rFkk mPp ik'oZ cS.M vko`fr;k¡ kHz gSµ 

 (1*) 1490, 1510  (2) 1510, 1490  (3) 
1 1

,
1490 1510

  (4) 
1 1

,
1510 1490

 

19.  In an amplitude modulation with modulation index 0.5, the ratio of the amplitude of the carrier wave to 
that of the side band in the modulated wave is  

 ekWMqyu lwpdkad 0.5 dh ,d vk;ke ekWMqyu esa ekWMqfyr rjax esa okbd rjax dk ik'oZ cS.M ls vk;ked vuqikr gSµ  

 (1*) 4 : 1  (2) 1 : 1   (3) 1 : 2   (4) 2 : 1    

 

20.  A carrier frequency of 1MHz and peak value of 10V is amplitude modulated with a signal frequency of 
10kHz with peak value of 0.5 V. Then the modulation index and the side band frequencies respectively 
are        

 (1*) 0.05 and 1 ± 0.010 MHz   (2) 0.5 and 1 ± 0.010 MHz  

(3) 0.05 and 1 ± 0.005 MHz   (4) 0.5 and 1 ± 0.005 MHz 

 1MHz dh ,d okgd vkof̀r rFkk 10V dk mPpeku ,d 10kHz dh flXuy vko`fr rFkk 0.5 V ds mPp eku ds lkFk 

vk;ke ekWMqfyr gks x;k gS rks ekWMqyu lwpdkad rFkk ik'oZ cS.M vko`fr;k¡ Øe'k% gSµ 

 (1*) 0.05 rFkk 1 ± 0.010 MHz   (2) 0.5 rFkk 1 ± 0.010 MHz  

(3) 0.05 rFkk 1 ± 0.005 MHz   (4) 0.5 rFkk 1 ± 0.005 MHz 

21.  In amplitude modulation, the bandwidth is   

 (1*) Twice the audio signal frequency 

(2) Thrice the audio signal frequency 

(3) Thrice the carrier wave frequency   

(4) Twice the carrier wave frequency 

vk;ke ekWMqyu esa] cS.M pkSM+kbZ gSµ    

 (1*) JO; flXuy vkof̀r ls nqxquh   

(2) JO; flXuy vko`fr ls rhuxquh   

(3) ogd rjax vko`fr ls rhu xquh  

(4) ogd rjax vko`fr ls nqxquh 
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PART-II: NUMERICAL VALUE QUESTIONS 
Hkkx-II : la[;kRed iz'u (NUMERICAL VALUE QUESTIONS) 

1. For a carrier frequency of 100 kHz and a modulating frequency of 5 kHz, the width of AM transmission in 
kHz is:   

 100 kHz vko`fr dh ,d okgd vkof̀r rFkk 5 kHz dh eksM;wysfVax vkof̀r ds fy;s AM VªkUlfe'ku dh pkSMkbZ (width) 

dk eku kHz esa gksxk –   

Ans. 10.00  

 

2.  A transmitter supplies 9 kW to the aerial when unmodulated. The power radiated when modulated to 40% 
in kW is :           

 ,d izsf"kr tc vekMqfyr gksrk gS rks ,fj;y dks 9 kW vkiwrhZ nsrk gSA tc 40% ls ekMqfyr gksrk gS rks fofdfjr 'kfDr 

kW esa gksxh µ          

Ans. 9.72 

Sol. Pt = 
2 2m (0.4)

1 9 1
2 2

   
     

   
 = 9

0.16
1

2
   

  

 ( m = 40% = 0.4) 

 = 9 (1.08) = 9.72 kW 

 

3.  The antenna current of an AM transmitter is 8A when only carrier is sent but increases to 8.96 A when 
the carrier is sinusoidal modulated. The percentage modulations is -    

 ,d AM izsf"kr ds ,saVhuk dh /kkjk 8A gS tc dsoy okgd Hkstk x;k gS ysfdu tc ,d T;koØh; ekWMqfyr gks tkrs gS 

rks ;g 8.96 A ls c<+ tkrh gSA izfr'kr ekWMqyu gSµ      

Ans. 71.00 

Sol. We know that ge tkurs gS 
I

I

2 2
t

c

m
1

2

 
  

 
 

 Here ;gk¡, It = 8.96 A and rFkk Ic = 8A 

  
2 28.96 m

1
8 2

    
 

 or ;k 1.254 = 1 + 
2m

2
 

 or ;k 
2m

2
 = 0.254 

 or ;k  m2 = 0.508    or ;k m = 0.71 = 71% 
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4.  The total power content of an AM wave is 900 W. For 100% modulation, the power transmitted by each 
side band in 10n W. Find the value of n :       

 ,d AM rjax dh dqy r`Ir 'kfDr 900 W gSA 100% ekMqyu ds fy, izR;sd ik'oZ cS.M }kjk izsf"kr 'kfDr ;fn 10n W 

gS] rks n dk eku Kkr dhft,A 

Ans. 15.00 

Sol. Pc = t 2

2 2
P 900

2 m 2 1
          

 = 600W 

 Now vc, PLSB = 
2

c

m 1
P

4 4
   × 600 = 150 W 

 

5.  1000kHz carrier wave is amplitude modulated by the signal frequency 200 – 4000Hz. The channel width 
of this case in kHz is :     

 1000 kHz vko`fr dh ogd rjax 200 – 4000Hz flXuy vko`fr }kjk vk;ke ekWMqfyr gks tkrh gSA bl fLFkfr ds pSuy 

dh pkSM+kbZ kHz esa gksxh µ     

Ans. 8.00 

 

6.  The area of the region covered by the TV broadcast by a TV tower of 100 m height is n × 103 km2. Find 
n (radius of the earth = 6.4 × 106 m)    

 100 ehVj dh Å¡pkbZ ds ,d TV VkWoj }kjk TV izlkj.k n × 103 km2 {ks=kQy dk {ks=k dks vkPNkfnr djrk gS] rks n 

dk eku Kkr dhft,A (ìFoh dh f=kT;k = 6.4 × 106 m)  

Ans. 1.28 

 

7.  The distance of coverage of a transmitting antenna is 12.8 km. Then, the height of the antenna in m is 
(Given that radius of earth = 6400 km)  

 ,d izs"kd ,sUVhuk 12.8 fdeh dh nwjh rd lsok,sa nsrk gS rks ,sUVhus dh Å¡pkbZ ehVj esa gS ¼fn;k gS fd i`Foh dh f=kT;k 

= 6400 fdeh)   

  

Ans. 12.80 

 

8.  If the maximum amplitude of an amplitude modulated wave is 25 V and the minimum amplitude is 5 V, 
the modulation index is n/3. Find n -      

 ;fn ,d vk;ke ekWMqfyr rjax dk vf/kdre vk;ke 25 V gS rFkk U;wure vk;ke 5 V gS rks ekWMqfyr lwpdkad n/3 gS] 

rks n dk eku Kkr dhft,A      

Ans. 2.00 
 
 
 
 

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
 

 Marked Questions can be used as Revision Questions. 
 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

* Marked Questions may have more than one correct option. 
* fpfUgr iz'u ,d ls vf/kd lgh fodYi okys iz'u gS -   
 

PART - I : JEE (MAIN) / AIEEE PROBLEMS  (PREVIOUS YEARS) 
 

Hkkx - I : JEE (MAIN) / AIEEE ¼fiNys o"kksZ½ iz'u 

1. This question has Statement –1 and Statement –2. Of the four choices given after the statements, choose 
the one that best describes the two statements. 

[AIEEE - 2011, 4/120, –1]  

 Statement –1  

 Sky wave signals are used for long distance radio communication. These signals are in general, less 
stable than ground wave signals. 

 Statement –2 :  

 The state of ionosphere varies from hour to hour, day to day and season to season. 

 (1)  Statement –1 is true, statement –2 is false. 

 (2)  Statement –1 is true, Statement –2 is true, Statement –2 is the correct explanation of Statement –1 

 (3) Statement –1 is true, Statement –2 is true, Statement–2 is not the correct explanation of Statement–
1 

 (4*)  Statement–1 is false, Statement –2 is true 

 bl iz'u esa izdFku –1 ,oa izdFku –2 fn;s x;s gSaA izdFkuksa ds ckn fn;s x;s pkj fodYiksa esa ls ml fodYi dks pqfu;s 

tks fd izdFkuksa dk lgh o.kZu djrk gSA    [AIEEE - 2011, 4/120, –1] 

 izdFku –1  

 yEch nwjh ds jsfM;ks lapj.k ds fy;s O;kse rjax flXuy dk iz;ksx fd;k tkrk gSA lk/kkj.kr;k] ;g flXuy Hkw rjax 

flXuy dh vis{kk de LFkk;h gksrs gSaA 

 izdFku –2:  

 vk;u eaMy dh voLFkk ?kaVk&izfr?kaVk] fnu&izfrfnu vkSj _rq&izfr_rq cnyrh jgrh gSA 

 (1)  izdFku –1 lgh gSa] izdFku–2 xyr gSa 

 (2)  izdFku –1 lgh gS] izdFku –2 lgh gS vkSj izdFku –2  izdFku–1 dh lgh O;k[;k djrk gSA 

 (3)  izdFku –1 lgh gS] izdFku –2 lgh gS vkSj izdFku –2 izdFku–1 dh lgh O;k[;k ugha djrk gSA 

 (4*)  izdFku –1  xyr gS] izdFku –2 lgh gSA 
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2. Which of the following four alternatives is not correct?  [AIEEE 2011, 11 May; 4/120, –1] 

 We need modulation: 

 (1*) to reduce the time lag between transmission and reception of the information signal 

 (2) to reduce the size of antenna 

 (3) to reduce the e fractional band width, that is the ratio of the signal band width to the centre frequency 

 (4) to increase the selectivity.  

 fuEufyf[kr fodYiksa esa ls dkSulk lgh ugha gS \   [AIEEE 2011, 11 May; 4/120, –1] 

 gesa ekMqys'ku dh vko';drk gksrh gs % 

 (1*) lwpuk flXuy dh lapj.k vkSj çkfIr ds chp le; vUrjky dks ?kVkus ds fy,A  

 (2) ,UVhuk dk vkdkj ?kVkus ds fy,A 

 (3) vkaf'kd cS.M pkSM+kbZ vFkkZr~ flXuy cS.M pkSM+kbZ dk dsUnzh; vko`fÙk ls vuqikr ?kVkus ds fy,A 

 (4) oj.k {kerk esa o`f) ds fy,A 

 

3. A radar has a power of 1kW and is operating at a frequency of 10 GHz. It is located on a mountain top of 
height 500m. The maximum distance upto which it can detect object located on the surface of the earth 
(Radius of earth = 6.4 × 106 m) is :     [AIEEE - 2012, 4/120, –1] 

 ,d jkMkj dh 'kfDr 1kW  gS vkSj ;g 10 GHz  dh vko`fÙk ij ifjpkfyr gSA ;g 500m  Å¡pkbZ ij igkM+ ds ,d 

'kh"kZ ij fLFkr gSA fdruh nwjh ij j[kh i`Foh (ìFoh dh f=kT;k = 6.4 × 106 m)  ds i`"B ij fLFkr oLrq dks ;g jkMkj 

lalwfpr dj ldsxk :       [AIEEE - 2012, 4/120, –1] 

 (1*) 80 km  (2) 16 km  (3) 40 km  (4) 64 km 

 

4.  A diode detector is used to detect an amplitude modulated wave of 60% modulation by using a condenser 
of capacity 250 pico farad in parallel with a load resistance 100 kilo ohm. Find the maximum modulated 
frequency which could be detected by it.  [JEE (Main) - 2013; 4/120, –1] 

 ,d Mk;ksM lalwpd dks] 250 fidks QSjM okys la/kkfj=k dks 100 fdyks vksge ds yksM izfrjks/k ds lkFk lekUrj Øe esa 

yxkdj] 60% ekMqys'ku okyh vk;ke ekMqyd rjax dk irk yxkus esa iz;qDr fd;k x;k gSA blds }kjk vf/kdre 

ekMqfyr vko`fr ftls Kkr fd;k tk ldrk gS %   [JEE (Main) - 2013; 4/120, –1] 

 (1) 10.62 MHz  (2*) 10.62 kHz  (3) 5.31 MHz  (4) 5.31 kHz  

 

5._ If a carrier wave c(t) = A sinCt, were to be amplitude modulated by a modulating signal m(t) = A sinmt, 
the equation representing the modulated signal [Cm(t)], and its modulatgion index, would be 
respectively :        [JEE(MAIN) 2013_ONLINE TEST] 

 (1) Cm(t) = A(1 + sinCt)sinmt and 1  (2) Cm(t) = A(1 + sinCt)sinmt and 2 

(3) Cm(t) = A(1 + sinmt)sinct and 1  (4) Cm(t) = A(1 + sinmt)sinct and 2 

;fn ,d okgd rjax c(t) = A sinCt eksM~;qfyr ladsr m(t) = A sinmt ds }kjk vk;ke eksM~;qfyr gS, rc eksM~;qfyr ladsr 

[Cm(t)] dks iznf'kZr djus okyh lehdj.k rFkk bldk eksM~;qys'ku lwpdkad gksxk[JEE(MAIN) 2013_ONLINE TEST] 



Principle of Communication  
 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)– 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
MAINPC - 10 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 

 

 (1) Cm(t) = A(1 + sinCt)sinmt rFkk 1  (2) Cm(t) = A(1 + sinCt)sinmt rFkk 2 

(3) Cm(t) = A(1 + sinmt)sinct rFkk 1  (4) Cm(t) = A(1 + sinmt)sinct rFkk 2 

Ans. (3) 

Sol. cm (t) = (AC + Am sin mt) sin ct = A  m1 sin t   sin ct 

Modulation index eksM~;qys'ku lwpdkad ma = m

c

A

A
 = 

A

A
= 1 

 

6. For sky wave propagation, the radio waves must have a frequency range in between : 

            [JEE (Main) 2014_ONLINE TEST] 

 (1) 1 MHz to 2 MHz  (2) 45 MHz to 50 MHz (3*) 35 MHz to 40 MHz (4) 5 MHz to 25 MHz 

 vkdk'k rjax izlkj.k ds fy, jsfM;ks rjaxks dh ijkl fuEu vkof̀r ds chp gksuh pkfg,µ 

 (1) 1 MHz ls 2 MHz  (2) 45 MHz ls 50 MHz (3*) 35 MHz ls 40 MHz (4) 5 MHz ls 25 MHz 

Ans. (3) 

 

7. Long range radio transmission is possible when the radiowaves are reflected from the ionosphere. For 
this to happen the frequency of the radiowaves must be in the range : [JEE (Main) 2014_Online Test] 

 yEch nwjh dk jsfM;ks forj.k rc laHko gS tc jsfM;ks rjaxs vk;ue.My ls ijkofrZr gksrh gksA ,slk gksus ds fy, jsfM;ks 

rjaxks dh vko`fr fuEu ijkl dh gksuh pkfg,µ    [JEE (Main) 2014_ Online Test] 

 (1*) 8–25 MHz   (2) 80–150 MHz  (3)150–500 kHz   (4) 1–3 MHz 

Ans. (1) 

8. A signal of 5 kHZ frequency is amplitude modulated on a carrier wave of frequency 2 mHz. The 
frequencies of the resultant signal is/are :  [JEE(Main)-2015; 4/120, –1]  

 (1) 2 MHz only     (2) 2005 kHz, and 1995 kHz 

 (3*) 2005 kHz, 2000 kHz and 1995 kHz  (4) 2000 kHz and 1995 kHz 

 5 kHZ vko`fÙk ds fdlh ladsr ¼flXuy½ dk 2 mHz vkof̀Ùk dh okgd rajx ij vk;ke ekWMqyu fd;k x;k gS A rks] 

ifj.kkeh flXuy ¼ladsr½ dh vko`fÙk gksxh %   [JEE(Main)-2015; 4/120, –1] 

 (1) 2 MHz dsoy     (2) 2005 kHz, rFkk 1995 kHz 

 (3*) 2005 kHz, 2000 kHz rFkk 1995 kHz  (4) 2000 kHz rFkk 1995 kHz 

Ans. (3) 

Sol. fc = 2MHz = 2000 KHz 

 fm = 5KHz 

 Resultant frequencies are  

 ifj.kkeh vkoZfr;k  

  fC + fm, fc, fc– fm 

 = 2005 KHz, 2000, 1995 KHz  
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9. Choose the correct statement :    [JEE(Main)-2016; 4/120, –1] 

 (1) In amplitude modulation the frequency of high frequency carrier wave is made to vary in proportion 
to the amplitude of the audio signal  

 (2) In frequency modulation the amplitude of the high frequency carrier wave is made to vary in 
proportion to the amplitude of the audio signal.   

(3) In frequency modulation the amplitude of the high frequency carrier wave is made to vary in 
proportion to the frequency of the audio signal   

(4) In amplitude modulation the amplitude of the high frequency carrier wave is made to vary in 
proportion to the amplitude of the audio signal  

lgh dFku pqfu;sa %     [JEE(Main)-2016; 4/120, –1] 

(1) vk;ke ekMqyu esa mPp vkof̀Ùk dh okgd rjax dh vko`fÙk esa cnyko /ofu flXuy ds vk;ke ds vuqikrh gSA 

 (2) vko`fÙk ekMqyu esa mPp vko`fÙk dh okgd rjax dss vk;ke esa cnyko /ofu flXuy ds vk;ke ds vuqikrh gSA 

(3) vko`fÙk ekMqyu esa mPp vko`fÙk dh okgd rjax dss vk;ke esa cnyko /ofu flXuy ds vkof̀Ùk ds vuqikrh gSA 

 (4) vk;ke ekMqyu esa mPp vkof̀Ùk dh okgd rjax dss vk;ke esa cnyko /ofu flXuy ds vk;ke ds vuqikrh gSA 

Ans. (4) 

Sol. In amplitude modulation amplitude of carrier wave (high frequency) is varied in proportion to the amplitude 
of signal. 

 In frequency modulation frequency of carrier wave (high frequency) is varied in proportion to amplitude 
of signal.    

 vk;ke eksM~;qys'ku esa okgd rjax (mPp vkof̀Ùk) dk vk;ke ladsr ds vk;ke ds vuqikr esa ifjofrZr gksrk gSA 

 vko`fÙk eksM~;qys'ku esa okgd rjax (mPp vko`fÙk) dh vkof̀Ùk ladsr ds vk;ke ds vuqikr esa ifjofrZr gksrh gSA 

 

10. In amplitude modulation, sinusoidal carrier frequency used is denoted by c and the signal frequency is 
denoted by m. The bandwidth (m) of the signal is such that m<< c. Which of the following frequency 
is not contained in the modulated wave ?  

 vk;ke ekWMwyu esa T;kofØ; okgd vkof̀r dks c ls rFkk flXuy vko`fr dks m ls n'kkZrs gSA flXuy dh cS.M pkSMkbZ 

(m)  dks bl rjg pqurs gS fd m<< c , fuEu esa ls dkSulh vko`fr ekWMwfyr rjax essa ugh gksxhA  

      [JEE (Main) 2017; 4/120, –1] 

 (1) c – m   (2*) m   (3) c    (4) m + c 

Ans. (2) 

Sol. Let c(t) = AC sin ct represent carrier wave and m(t) = Amsin mt represent the message or the modulating 
signal where m = 2ƒm is the angular frequency of the message signal. The modulated signal cm (t) can 
be written as  

  cm (t) = (AC + Am sin mt) sin ct 

   = AC m
m

c

A
1 sin t

A

 
  

 
 sin ct    ..........(i) 

 Note that the modulated signal now contains the message signal. From Eq. (i), we can write,  

  cm (t) = Ac sin ct + Ac sin mt sin ct    ..........(ii) 
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 Here  = Am/Ac is the modulation index; in practice,  is kept  1 to avoid distortion.  

 Using the trignomatric relation sin A sin B = 1/2 (cos (A – B) – cos (A + B), 

 we can write cm (t) of Eq. (ii) as  

 cm(t) = Ac sin ct + cA

2


 cos (C – m) t – cA

2


 cos (C + m) t  ..........(iii) 

 

In amplitude modulated wave, the frequencies contained are c – m, c, c + m.  

 The frequency of m is not contained in A.M. wave 

Hindi. eku yhft, c(t) = AC sin ct okgd rjax dks fu:fir djrh gS, rFkk m(t) = Amsin mt ekMqyd flXuy vFkok lans'k 

dks fu:fir djrh gS tcfd, m = 2ƒm lans'k flXuy dh dks.kh; vko`fÙk gSA rc ekMqfyr flXuy cm (t) dks bl izdkj 

O;Dr fd;k tk ldrk gSA 

  cm (t) = (AC + Am sin mt) sin ct  

   = AC m
m

c

A
1 sin t

A

 
  

 
 sin ct    ...........(i) 

 /;ku nhft,, vc lans'k flXuy ekMqfyr esa vrafoZ"V gSA lehdj.k (i),  ls ge ;g fy[k ldrs gSaA  

  cm (t) = Ac sin ct + Ac sin mt sin ct    ...........(ii) 

 ;gkW  = Am/Ac ekMqyu lwpdkad gSA fo:i.k ls cpko ds fy, O;ogkj esa    1 j[kk tkrk gSA  

 f=kdks.kferh; laca/k sin A sin B = 1/2 (cos (A – B) – cos (A + B) dk mi;ksx djds ge lehdj.k (ii) ls cm (t) dks 

bl izdkj O;Dr dj ldrs gSA  

 cm(t) = Ac sin ct + cA

2


 cos (C – m) t – cA

2


 cos (C + m) t  ...........(iii) 

vk;ke eksMwfyr rajx esa] lfEefyr vko`fr;k¡ c – m, c, c + m gSA  

 m vko`fr vk;ke eksMqfyr rajx esa lfEefyr ugha gSA 

 

11. A telephonic communication service is working at carrier frequency of 10 GHz. Only 10% of it is utilized 
for transmission. How many telephonic channels can be transmitted simultaneously if each channel 
requires a bandwidth of 5 kHz? [JEE(Main)-2018, 4/120, –1] 

 ,d VsyhQksu lapj.k lsok] okgd vkof̀Ùk 10 GHz. ij dke djrh gSA bldk dsoy 10% lapkj ds fy;s mi;ksx fd;k 

tkrk gSA ;fn izR;sd pSuy dh cSaM pkSM+kbZ 5 kHz gks rks  ,d lkFk fdrus VsyhQksfud pSuy lapkfjr fd;s tk ldrs 

gSa \ 

 (1*) 2×105   (2) 2 × 106   (3) 2 × 103  (4) 2 × 104 

Ans. (1) 

Sol. N = 
1 (10kHz)

10 (5kHz)
 = 

9 6

3

10 10

5 10 5



= 2 × 105  



Principle of Communication  
 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)– 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
MAINPC - 13 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 

 

12. In a communication system operating at wavelength 800 nm, only one percent of source frequency is 

available as signal bandwidth. The number of channels accommodated for transmitting TV signals of 

band width 6 MHz are (Take velocity of light c = 3 × 108 m/s, h = 6.6 × 10–34 J-s] [PC-PC-104_E] 

 800 nm rjaxnS/;Z ij dk;Z djrs gq, ,d lapkj O;oLFkk esa flXuy dh dqy L=kksr vkof̀Ùk dk ek=k ,d izfr'kr cSaM 

pkSM+kbZ ds fy, mi;ksx dj ldrs gSaA 6 MHz cSaM pkSM+kbZ ds TV flXuyksa okys fdrus pSUyksa dks blls lapkfjr fd;k 

tk ldrk gSa \ (fn;k gS % c = 3 × 108 m/s, h = 6.6 × 10–34 J-s] [JEE(Main)-2019_09-01-2019_Shift-2]

 (1) 3.75 × 106  (2) 3.86 × 106  (3) 6.25 × 105  (4) 4.87 × 105 

Ans. (3) 

Sol. f = 
9

8

10800

103C






 

 Signal bandwidth = f
100

1
  = 1310

8

3
   

 No. of signal = 5
6

13

1025.6
106

10
8

3





     

 

13. A TV transmission tower has a height of 140 m and the height of the receiving antenna is 40 m. What is 
the maximum distance upto which signals can be broadcasted from this tower in LOS (Line of sight) mode 
? (Given : radius of earth = 6.4 × 106 m) [JEE(Main)-2019_10-01-2019_Shift-1]  

 ,d TV lapj.k ehukj dh Å¡pkbZ 140 m rFkk vfHkxzkgh ,sfUVuk dh Å¡pkbZ 40 m gSA bl ehukj ls n`f"V js[kk fo/kk 

(LOS) eas fdruh vf/kdre nwjh rd flXuy izlkfjr dj ldrs gS ? (fn;k gS] i`Foh dh f=kT;k = 6.4 × 106 m) 

 (1) 80 km  (2) 40 km  (3) 48 km  (4) 65 km 

Ans. (4) 

Sol. Rh2Rh2D RT   

 55 106440210641402D   

  828108D 3   

  2272108D 3   

 ]4.16.2[1016D 3   

 = 64000 m = 64 km ~ 65 km 
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14. The modulation frequency of an AM radio station is 250 kHz, which is 10% of the carrier wave. If another 
AM station approaches you for licence what broadcast frequency will you allot ? 

 ,d AM jsfM;ksa LVs'ku dh ekMqyu vko`fÙk 250 kHz gS, tks fd mldh okgd rjax vkof̀Ùk dh 10% gSA ;fn ,d vkSj 

jsfM;ksa LVs'ku ykblsal ds fy, vkrk gS rks vki dkSu&lh izlkj vko`fÙk vkcafVr djsaxs ?  

 [JEE(Main)-2019_10-01-2019_Shift-2] 

 (1) 2750 kHz  (2) 2250 kHz  (3) 2900 kHz  (4*) 2000 kHz  

Ans. (4) 

Sol. Interval between two carrier frequencies should be atleast two times of AM frequency 

 

15. An amplitude modulated signal is given by V(t) = 10 [1+ 0.3 cos (2.2 × 104t) sin (5.5 × 105t)]. Here t is in 

seconds. The sideband frequencies (in kHz) are, [Given  = 22/7]  

 (1) 892.5 and 857.5 (2) 89.25 and 85.75    (3) 1785 and 1715  (4) 178.5 and 171.5  

 ,d vk;ke ekWMqfyr flXyu fuEuor~ fn;k x;k gS V(t) = 10 [1+ 0.3 cos (2.2 × 104t) sin (5.5 × 105t)]. ;gk¡ t lsd.M 

esa gSA ik'oZ cS.M dh vko`fÙk;k¡ (kHzesa) gksaxh : [fn;k gS  = 22/7] [JEE(Main)-2019_11-01-2019_Shift-1]] 

 (1) 892.5 rFkk 857.5 (2) 89.25 rFkk 85.75    (3) 1785 rFkk 1715  (4) 178.5 rFkk 171.5 

Ans. (2) 

Sol. V(t) = 10 [1+ 0.3 cos (2.2 × 104t) sin (5.5 × 105t)] 

 V(t) = 10 + 1.5 [sin (572 × 103t) + sin (528 × 103t)] 

 we get, L + C =  572 × 103 = 2f1 

  f1 = 572 × 103/2 = 91 kHz   

L – C =  528 × 103 = 2f2 

  f2 = 572 × 103/2 = 84 kHz 

 

16. An amplitude modulated signal is plotted below : 

 ,d vk;ke&ekWMqfyr flXuy dks fp=k esa fn[kk;k x;k gS % 

 

 
10V 
8V 

V(t) 

t 

8 s 100 s  
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 Which one of the following best describes the above signal ? 

 fuEu esa ls dkSu mijksDr flXuy dks lcls vPNk n'kkZrk gS \[JEE(Main)-2019_11-01-2019_Shift-2]  

 (1) (9 + sin(2.5 × 105t))sin(2 × 104t) V 

 (2) (1 + 9sin(2 × 104t))sin(2.5 × 105t)V 

 (3*) (9 + sin(2 × 104t))sin(2.5 × 105t)V 

 (4) (9 + sin(4 × 104t))sin(5 × 105t)V 

Ans. (3) 

Sol. s = 
6–10100

2




 = 2 × 104s–1  

 c = 
6–108

2




 = 2.5 × 105s–1  

 Vmax = Vc + Vs = 10 

 Vmin = Vc – Vs = 8 

  Vc = 9mV 

  Vs = 1mV 

 Equation of AM wave AM rjax dk lehdj.k  

 VAM = (Vc + Vs sin st) sin ct 

        = {9 + sin (2 × 104)t} × sin(2.5 × 105t)    (In mV) 

 

17. A 100 V carrier wave is made to vary between 160 V and 40 V by a modulating signal. What is the 
modulation index ?     

 ,d ekMwyu flXuy ds }kjk 100 V dh okgd rjax dks 160 V rFkk 40 V ds chp ifjofrZr djrs gSA ekMwyu lwpdkad 

D;k gksxk? [JEE(Main)-2019_12-01-2019_Shift-1] 

(1) 0.4   (2) 0.6   (3) 0.5   (4) 0.3 

Ans. (2)  

Sol. AC = 100  

AC + Am = 160 

AC – Am = 40 

AC = 100, Am = 60 

  = 
c

m

A

A
 = 0.6 
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18. The wavelength of the carrier waves in a modern optical fiber communication network is closed to : 

 ,d vk/kqfud izdk'kh; Qkbcj lapj.k iz.kkyh esa okgd rjax dh fudVre rjaxnS/;Z gS %  

 [JEE(Main)-2019_08-04-2019_Shift-1] 

 (1) 1500 nm  (2) 2400 nm  (3) 600 nm  (4) 900 nm 

Ans. (1) 

Sol. For minimum attenuation  = 1500 nm 

19. A signal Acost is transmitted using 0sin0t as carrier wave. The correct amplitude modulated (AM) 

signal is :  [JEE(Main)-2019_09-04-2019_Shift-1]   

 ,d flXuy Acost dk lapkj okgj rjax 0sin0t ls fd;k tkrk gSA lgh vk;ke ekWMqfyr flXuy gksxk % 

 (1) 0 sinw0t + Acost    (2)    tsin
2

A
t–sin

2

A
tsin 0000   

(3) 0sin[0(1 + 0.01Asint)t]   (4) (0 + A)cost sin0t 

Ans. (2) 

Sol. x = (0 + A cos t) sin 0t 

 x = 0sin(0t) + A cos t sin 0t 

 x = 0sin(0t) + 
2

A
 [sin(0 – )t] + 

2

A
sin (0 + )t 

 

20. Given below in the left column are different modes of communication using the kinds of waves given in 
the right column.  

 A.  Optical Fibre Communication  P. Ultrasound 

 B. Radar     Q. Infrared Light 

 C. Sonar     R. Microwaves 

 D. Mobile Phones    S.  Radio Waves 

 From the options given below, find the most appropriate match between entries in the left and the right 
column.    [JEE(Main)-2019_10-04-2019_Shift-1] 

 uhps ck,¡ LrEHk esa fofHkUu lapkj fo/kk;sa ,oa nk;sa LrEHk esa rjaxksa ds izdkj fn;s x;s gSA  

 A.  vkfIVdy Qkbcj lapkj   P. ijk/ofu 

 B. jsMkj     Q. vojDr izdk'k 

 C. lksukj     R. lw{e rjaxsa 

 D. eksckby Qksu    S.  jsfM;ksa rjaxsa 
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 fn;s x;s fodYiksa esa] nk;sa rFkk ck;sa LrEHk dh izfof"V;ksa dk loksZfpr feyku D;k gksxk ? 

 (1) A - Q, B-S, C-P, D-R    (2) A-S, B-Q,C-R, D-P 

 (3) A-Q, B-S, C-R, D-P     (4) A-R, B-P, C-S, D-Q 

Ans. (2) 

Sol. (A  Q) ; (B  S), (C  P), (D  R) 

 

21. A message signal of frequency 100 MHz and peak voltage 100 V is used to execute amplitude modulation 

on a carrier wave of frequency 300 GHz and peak voltage 400 V. The modulation index and difference 

between the two side band frequencies are :  

 100 MHz vko`fÙk rFkk f'k[kj oksYVrk 100 V ds ,d lwpuk flXuy dk mi;ksx 300 GHz vko`fÙk rFkk f'k[kj oksYVrk 

400 V dh ,d okgd rjax dk vk;ke ekWMqyu djus ds fy;s djrs gSA ekWMqyu lwpdkad rFkk nksuksa ik'oZ cS.M+ dh 

vko`fÙk;ksa dk vUrj gksxk : [JEE(Main)-2019_10-04-2019_Shift-1] 

 (1) 4 ; 1 × 108 Hz  (2) 0.25 ; 1 × 108 Hz   (3*) 0.25 ; 2 × 108 Hz (4) 4 ; 2 × 108 Hz 

Sol. Modulating index ekMqyu lwpdkad 25.0
400

100
m   

 fmax. – fmin. = (fc + fm) – (fc – fm) 

 = 2FM = 2 × 108 Hz  

 

 
 

EXERCISE # 1 
PART-I 

 
1. (3) 2. (1) 3.  (3)   
4. (2) 5.  (4) 6. (3)  
7. (3)  8. (3) 9. (4)  
10. (2) 11. (1) 12. (3) 
13. (1)  14. (2)  15.  (1) 
16.  (3)  17.  (4) 18.  (1) 
19.  (1)  20.  (1)  21.  (1)   

 
PART-II 

1. (10.00) 2.  (9.72) 3.  (71.00)  

4.  (15.00) 5.  (8.00) 6.  (1.28)  
7. (12.80 8.  (2.00) 


EXERCISE # 2 
PART - I  

 (2)  5. (3) 6. (3) 7. (1)  
8. (3) 9. (4)  10. (2)

 11. (1)  12. (3)
 13. (4) 14. (4)  

15. (2) 16. (3) 17. (2)
 18. (1)  19. (2) 
 20. (2)  

21. (3) 

  
 


