Principle of Communication /

Bl Exercise-1

. Marked Questions can be used as Revision Questions.

= faffed uea Sievm a1 ueE R

PART-I: SINGLE CHOICE QUESTIONS

WRT-: U fdwedd 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 -

If& 1000 kHz @ & aied TR BT ITAN RIFel of S (carry) # foar <91 81 @1 WIRG (transmitting)

et &1 aTE BN -

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

2, In amplitude modulation -

(
(
(
(4) none the these

AT ArSYel®H H -

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

(1*) ®adt I gRakia gar g <if mafa ad & & |
(2) ST TAT YA I FAM FI A IO 2 |

(3) STATH TAT MIFY ST IRTAM FI A Igerd 2 |

(4) 3T & B1E T

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
Aregere™ ged RuiRa wvar g -

(1) daat grafics Rive &1 oftp (TTe) (2) Badt grafics R @ orE
(3*) RaTe1 &1 UTeed 1 Ieradn i (4) SRITT & | DIg -

4. Degree of modulation —
(1) can take any value
(3) should exceed 100%
(1) 1S | A B FHaT B

(3) 100% & ¥ 21 =Ry

Aregere Il &1 A —

(2*) should be less than 100%
(4) none of these

(2*) 100% I &¥ BT =Ry
(4) T ¥ BIg TR
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Principle of Communication /

5.»

9. =

10.

/\p

If the maximum and minimum voltage of an AM wave are Vmax. and Vmin. respectively then modulation

factor—

TH AM TR & diecsl & AT A Vinax, T FATH AT Vinin, B AT AT Haex (factor) BRT-

(2) m = Vmin.
V +V,

max. min.

+V

min.

The AM wave contains three frequencies, viz :

f, forf £ —f,

(1)2’ 2 2

(3%) fe,(fe + fs), (fo —fs)

V,

max

V,

max.

.+Vmin.
-V,

min.

Vm

ax. _Vmin.

V, +V

max. min.

(@)m= (4)m =

Th AM TR I smgfoet v 8, aw ®
(2) 2fc, 2(fc + fs), 2(fc — fs)

4)fe, fe, fe

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

o1 3§ | PR I HrSYeeH @) WA 8 ?

(1) Clear reception

(3*) Small operating range

(1) FHA BT W< BY A U< 897 (Clear reception)

(3*) BIEY MR WA

(2) High efficiency
(4) Good audio quality
(2) S=a &He

(4) 381 5 (audio) JoTaxi

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

(1) lonosphere (2) Stratosphere

(3*) Troposphere (4) Mesosphere

gl & Y AYEH B B N H FATS 987 & W A9 H HH B SR 2?

(1) IMITHTS A

(3*) STURWIRR (Troposphere)

(2) ¥HATY HUSA (Stratosphere)

(4) FTARHIAR (Mesosphere)

In an amplitude modulated wave, for audio frequency of 500 cps, the appropriate carrier frequency will

be :

500 cps & &afT MRy & T ASIferd ORI ¥ Aqed R DI SUYS IMgRT BN |

(1) 50 c/s (2) 100 c/s

(3) 500 c/s (4*) 50000 c/s

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

(1) the system will fail

(3) amplifier will be damaged

(2*) distortion will result

(4) none of the above

ST AT H A i Ub & SATGT &1 81 A1MRY 72 |

(1) T3 (THA) BT ST

(3) yad® - B WY

(2*) fagcht S &1 g
(4) S I TH
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Principle of Communication /

1. An 'antenna' is ;Y% V=T BT ® |
(1*) inductive (2) capacitive
(3) resistive above its resonance frequency (4) none of the above
(1*) IRBI (2) iR
(3) 3HD! AT IMRT & HIR URcRIE (4) SRITT | | DIE -
12.  The Q of a resonant transimission line is : T AT HIROT ¥ S ol Q7 —
® oR L oL
1 = 2 = - 3* = _ 4 = -
(MmQ R 2)Q 3 ()QR 4)Q =
13. Range of frequencies allotted for commercial FM radio broadcast is -
Fraaa® FMIfeal & ford figaa @1 718 (allotted) smgfral &1 w_R™T 5—
(1*) 88 to 108 MHz (2) 88 to 108 kHz (3) 8 to 88 MHz (4) 88 to 108 GHz
(1*) 88 & 108 MHz d% (2) 88 & 108 kHz d®  (3) 8 & 88 MHz T& (4) 88 91 108 GHz a®
14. Which of the following is not transducer? =1 4 ¥ s giaSgER T8 7Y
(1) Loudspeaker (2*) Amplifier (3) Microphone (4) All of these
(1) TTSSHHR (2*) wadi® (3) ATSHIBI (4) SWRIaT Y
15. In the given detector circuit, the suitable value of carrier frequency is
e T wEe uRuy & argd amafa &1 A 72—
Sl
cl
‘ ‘ R=1000 -‘71 x 127 F
AM 0
Input
(1%) <<10° Hz (2) <<10° Hz (3) >> 10° Hz (4) None of thesesTH A &I
BEll
Ans. (1)
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Principle of Communication / ﬂ—
1

Sol.  Using <<RC o1 ®

carrier

We get time constant 7 ¥91 fadia o #xd 7, RC = 1000 x 10~'2 = 10-%

1

0—9

=10° Hz

Now 3fd v = l=
T

Thus, the value of carrier frequency should be much less than 10° Hz, say 100 kHz.

9 YPR d18F AGA $1 A 10° Hz | 98d ST B4 =I41 A1feg A1 100 kHz.

= V_m = 5 = Ls < Lm
VS 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
3T Hige™ &l 38—

(1) T diEd

(2) I=a Mgfd &1 Uh aED

(3*) 1 ured 9vs IMgRIA} ATl Tdh ATEH

(4) 30 M BT UH aAED
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
TR & fa Ars # A RN B U W A TR WM R AT T Fhdl 83—
[PC-103-E] [JIPMER 2003]
(1) YR TARY
(2) I=a AMgfd H1 UHh aESD
(3) Q1 ured Jvg g ATl UH ATED

(4*) 3=a Sgfrdl &1 d ATED
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Principle of Communication / ﬂ—

18.

19.

20.

21,

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 3gfd qem 50 S &1 SAEsd aed fa9d & 10 kHz 3mgfa arel saasa fawa gR1 smams
Afgferd B W 50% ArgeT a1 Rl © | f=1 den 9= ured s gl kHz 8 —

1 1 1 1

(1*) 1490, 1510 (2) 1510, 1490 3) ——— (4) ——,——
1490 1510 1510 1490

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
Afged Fadid 0.5 B Udh AW Afgad § Argferd R H d18dh IR $1 UK 498 A ARSI 28—

(1%) 4 : 1 2)1:1 (3)1:2 4)2:1

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*) 0.05and 1 £ 0.010 MHz (2)0.5and 1 +£0.010 MHz
(3) 0.05 and 1 £ 0.005 MHz (4) 0.5and 1 +0.005 MHz

IMHz &I T& d18d MTgfd dem 10V &1 S=adM & 10kHz &1 Rt amgfd den 0.5V & S=a A & |1
A Higferd 81 T § A1 AigeT gAPIH oM URd dvs Agfdf HHer B

(1*) 0.05 @m 1 +£0.010 MHz (2)0.57m 1 £0.010 MHz
(3) 0.05 M 1 + 0.005 MHz (4) 0.57m 1 £ 0.005 MHz

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
M g #, Jvs AT ¥—

(1) #1e Rerer smafa @ gT+A

(2) sre Rywver omafa § ATTA

(3) 8% T Mgfd & FH T

(4) 95® TR MG | I
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Principle of Communication / ﬂ—

PART-II: NUMERICAL VALUE QUESTIONS

AT : &S Y99 (NUMERICAL VALUE QUESTIONS)

1=

Ans.

Ans.

Sol.

Ans.

Sol.

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

100 kHz Jmgfa &1 T args angfa derm 5 kHz &1 Arsgeifen amgfd & ford AM grafie @t diers (width)
BT A kHz % 8 —

10.00

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

T WA T9 mrsferd BT ® 1 RIS B 9 kW MY a1 & | 919 40% & #rgferd gram & a1 fafdRa wfm
kw # gt —

9.72

Pu= {1+m—2} =9{1+_(0'4)2} = 9{1+m}
2 2 >

(- m=40% = 0.4)
=9 (1.08) = 9.72 kW

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 -

T AM URT & YT @ 9RT 8A B 19 Badt dI8d Woll T 8 Afd o4 U& samasia dgfera & o 2
a8 8.96 A 98 W & | ufiera Afgerd 28—

71.00

2 2
We know that &7 ST & [II_tJ _ 1+m7

C

Here T&1, It = 8.96 A and o7 I = 8A

2 2 2
(BB ™ rmrqosa= 4 T
8 2 2

2
or AT % = 0.254

or I1 m?=0.508 ordl m=0.71=71%

/\
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Principle of Communication / ﬂ—

4,

Ans.

Sol.

Ans.

Ans.

Ans.

Ans.

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 :

TH AM T @ FA g AT 900 W B | 100% Argerd & oy ues dred 9vs g1 ufya wifad afe 10nw
2, T NP AH AT BT |

15.00

Pe=P| =2 |-900| 2 | = 600w
2+m 2+1

2

Now 3fd, Pise = mePC =% x 600 = 150 W

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

1000 kHz 3gfcr @1 a8® R 200 — 4000Hz R=Tat gfi IR 3™ digferd 81 oIkl 8 | 39 R & =o9a
@ AeTS kHz # B8t —

8.00

The area of the region covered by the TV broadcast by a TV tower of 100 m height is nx x 10° km?2. Find
n (radius of the earth = 6.4 x 106 m)

100 HIeX & ST P Th TV SR gRT TV UGRYT ni x 103 km?2 &%l BT & B ABled Hrdl g, dl n
BT A9 A BN | (g B a1 = 6.4 x 10° m)

1.28

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)

TEh UYH AT 12.8 5 Y g8 9@ Jarg I ' @ AH @ SaE Wex # 7 (R 7 fF gedt o o
= 6400 f+)

12.80

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

I U o Argferd TR &1 Afdead oM 25 V § 91 AW [ 5V ' A1 digfod gadiad n/3 2,
Al n BT A1 AT DI |

2.00

/\
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Principle of Communication / ﬂ—

Exercise-2 |

. Marked Questions can be used as Revision Questions.

= faffed uea Sievm a7 ueE R

* Marked Questions may have more than one correct option.

* fyfeea

U U A Ifte 98 fAeew g ueE ® -

PART -1 : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)

T -1 : JEE (MAIN) / AIEEE (ISl a8T) o9

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

9 U W UPHUE —1 79 o -2 A W 2| uheHl @ 916 A W AR e § ¥ 39 fAee 31 g
S & gwuet 1 @E quie FHRar g | [AIEEE - 2011, 4/120, —1]

Yhd -1

ol O @ A TR @ o @M a7 REa &1 yAn fhar Sian 2 | |aeRvaan, 98 R . a)a
Rt &Y e o7 R B 2 |

THAA —2:

IR A @l faRen Hel-ufeer, fRa—ufafes iR Fg—ufomg Igach ' 2|

(1) IHIE -1 & 8, UHIT-2 T &

(2) UHUT —1 FE B, UHUF -2 Il B 3R THYA -2 YHAT—1 B AL ARAT Fal & |
(3) UBHAT —1 FE B, THAT —2 el B R THUT -2 UHYF—1 P HEl ARAT & el 2 |

(4*) UHAT —1 TToId B, UHAT —2 FE B |

/\
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Principle of Communication / ﬂ—

2,

3=

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.

fr=foRea el # 9 dia &) 781 8 ? [AIEEE 2011, 11 May; 4/120, -1]
& ATgIY™ & IaeIHAT Bl § ¢

(1*) g1 Rt @ GaRoT IR Wiftq & i 999 3Tl &1 "2 & forg |

2) T Bl IMBR TeH & forg |

(3) <TiR1® dvs AISTS 3T R dvs ASTS BT B AGRT ¥ U T & g |

(4) o1 e ¥ gfg @ forg |

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 x 106 m) is : [AIEEE - 2012, 4/120, -1]
Tdh TSR @1 ofdd kW & 3R I8 10 GHz @1 amgfiy R gRanferd 21 I8 500m S48 R U8s & U
i w® Rerd g1 fBa 80 W ! gl (Pl & =64 x 10°m) & U8 W Rod %] &1 I8 TSR
I IR DM [AIEEE - 2012, 4/120, —1]

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

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]

e SRS Aga® I, 250 Pl Bes arel FeR= &1 100 fFell oigd & e UiRig & |1 ¥R A |
TAHR, 60% ATGR aTell AT ATGAD ORI BT U1 o+ H YJad a1 1 § | $90 gRI Ifdad
Argfera amafa o s1a fan <1 & @ - [JEE (Main) - 2013; 4/120, —1]

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

If a carrier wave c(t) = A sinoct, were to be amplitude modulated by a modulating signal m(t) = A sinont,
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 + sinact)sinomt and 1 (2) Cm(t) = A(1 + sinact)sinomt and 2
(3) Cm(t) = A(1 + sinomt)sinact and 1 (4) Cm(t) = A(1 + sinomt)sinact and 2

IS T aiedH T coft) = A sinact Aregferd Fad m(t) = A sinomt & gRT 3™ Aregferd ©, d9 Asgford dad
[Crm(t)] ®1 USRI =1 aTell TR0 TN ST Aregere™ gaadid erMJEE(MAIN) 2013_ONLINE TEST]

/\
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Principle of Communication /

Ans.

Sol.

Ans.

Ans.

Ans.
Sol.

(1) Cm(t) = A(1 + sinact)sinomt =T 1 (2) Cm(t) = A(1 + sinact)sinomt AT 2
(3) Cm(t) = A(1 + sinomt)sinwct T=AT 1 (4) Cm(t) = A(1 + sinomt)sinwct TAT 2
(3)

Cm (t) = (Ac + Am sin ont) sin act = A (1+sinoyt) sin ot

Am _
A

Modulation index A€M FaAHIH Ma =

>| >
1

C

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
JATHTE TR JARY & oy A RN &1 W 791 mafa & 9 gt anfag—

(1)1 MHz¥2MHz  (2) 45 MHz 9 50 MHz  (3*) 35 MHz & 40 MHz (4) 5 MHz ¥ 25 MHz

()

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]

o T BT AT fAARer q9 G9T B o9 A R e § wafdd gl 81 v g @ forg s

T B /MR = o= @I B ARy — [JEE (Main) 2014_ Online Test]

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

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 smafi & & daa (RTen) @1 2 mHz gy @) aesd a1 W TaM Higed fdar w2 |
R et (@ad) @t gy gl [JEE(Main)-2015; 4/120, —1]

(1) 2 MHz ®aa (2) 2005 kHz, T2I 1995 kHz

(3*) 2005 kHz, 2000 kHz =1 1995 kHz (4) 2000 kHz T2 1995 kHz

(3)

fe = 2MHz = 2000 KHz

fm = 5KHz

Resultant frequencies are

afRoTrHl a1

= fC + fm, fc, fc— fm
= 2005 KHz, 2000, 1995 KHz

/\
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Principle of Communication / ﬂ—

9.

Ans.
Sol.

10.

Ans.

Sol.

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

e b gAY [JEE(Main)-2016; 4/120, —1]

(1) oM™ ATge # S=d AERT P d8D A DI AERT A gSd @ R & ™ & SR 2 |
(2) smgfy Arge W 9= JMIRT Bl AEH TR B AW | IS @i R & AW & SFARN 2 |
(3) *mafxy Arge # S=a SMgRT @ aEd AR B A H Igad @i Rd & gRT & U © |

(4) s Arged ¥ ST AR B A8d IR S IMAM H 9 &@f R & M & Ul B |

(4)

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.

AT AIGY SR H aT8dh TR (ST IMRT) BT AW Fdha & MM & U # uRaffa g 2|
JMgfRT AreYre™ H IS AT (ST MIRT) A AGRT Fba & MIAM & gura # uRaffa Bt 21

In amplitude modulation, sinusoidal carrier frequency used is denoted by wc and the signal frequency is
denoted by wm. The bandwidth (Awm) of the signal is such that Aom<< wc. Which of the following frequency
is not contained in the modulated wave ?

AT AT H SATAfH qEH MY B @ A TAT RIS AR BT om I ST & | Ria 31 v =
(Aom) B 3F TRE FTI B & Aom<< oc, =1 § & It amgfa Afgforg a= # =8 8rft |

[JEE (Main) 2017; 4/120, —1]
(1) ¢ — Om (2*) M®m (3) ¢ (4) Om + 0c
(2)

Let c(t) = Ac sin oct represent carrier wave and m(t) = Amsin omt represent the message or the modulating
signal where om = 2nfmis the angular frequency of the message signal. The modulated signal cm (t) can
be written as

Cm (t) = (Ac + Am Sin omt) sin wct

= Ac [1+ ':_\\m sin oamtJ sinoct L (@)

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

Cm (t) = Ac sin wct + pAc sinomt SiNn@et L (i)

/\
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Hindi.

1.

Ans.

Here n = An/Ac is the modulation index; in practice, u 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

HAG
2

cm(t) = Ac sin oct + “2" cos (owc — om) t — cos (oc+tom)t L (iii)

In amplitude modulated wave, the frequencies contained are wc — wm, oc, ®c + ©®m.
The frequency of om is not contained in A.M. wave

A T c(t) = Ac sin oct a8® TR BT BT BT &, AT m(t) = Ansin ont ATgAS R 2@l daz
B el Al 8 S4fF, om = 2nfm A RTTa 3 B smgfy 2 | a9 Argfera Rmiet om () ®1 39 TSR
ad fpar S Fodr 2|

Cm (t) = (Ac + Am Sin omt) sin wct

= Ac [1+ ':_\\m sin oamtJ sinwct L (@)

&= AT, org dw Riear wrgfora # erdfdse 21 wiawwT (i), 9 &9 98 fog a6 2|
Cm (t) = Ac sin @t + pAc sin omt Sin@et L (i)
Tl p = An/Ac TG Ga&Ta ¢ | fIwuer § 9919 & forg 9a8R # w < 1 3@ el B |

Sraofida w4e sin A sin B = 1/2 (cos (A — B) — cos (A + B) &1 SUAITT &R & FHIBROT (i) A Cm (t) BT

39 UPR R PR dhd 2 |

WA

cos (ac —om)t— —=cos (oc +om)t ... (iii)

Cm(t) = Ac sin ot + 2c

MA
2
I Argford a1 #, AfFferd 3mgfEt we — om, wo, 0o + om B |

om IR I Argfera dwa & afafera 72 21

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]

T ST HROT AT, aEd AMIRT 10 GHz. TR BT Rl 8 | 9P dad 10% GaR & oy Sua faar
ST 2 | IfS UA® o9 B §s de’s S5kHz &1 @ TP A1 fhaw Sefiwifve a9 SaRd fad o1 |aad
g7

(1*) 2x105 (2) 2 x 108 (3)2 x 10° (4)2 x 10

(1)

9 6
A (10kHz) _ 10° _10° _, .06

N = =
10 (5kHz) 5x10° 5
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Principle of Communication / ﬂ—

12,

Ans.

Sol.

13.

Ans.

Sol.

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 x 108 m/s, h = 6.6 x 1073 J-s] [PC-PC-104_E]

800 nm T R BRI HRA §Y VP FaR JqeAT 4 Rd &) g S AgRy o1 91 U 9w §s
dreis @ oIy ST 3R Fad & | 6 MHz §s diers & TV Rrai ardt fbda 3=l &1 s99 §aiRka e
S Fadr § ? (a1 & tc=3x 108 m/s, h = 6.6 x 103 J-s] [JEE(Main)-2019_09-01-2019_Shift-2]

(1) 3.75 x 108 (2) 3.86 x 10° (3) 6.25 x 10° (4) 4.87 x 10°
(3)

3x108
800 x107°

f:g
A

1 3

Signal bandwidth = xf = Zx10"
100 8

§><'|013

No. of signal = 8
6x1

5 =6.25x10°

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 x 10° m) [JEE(Main)-2019_10-01-2019_Shift-1]

Th TV §aR0T HAR @SS 140 m T A e @ a8 40 m B | 39 W9R ¥ gfe Y@ e
(LOS) # forasit sftrewan & d& Rl TaRa @) |dd 8 ? (R &, gedt a1 35 = 6.4 x 108 m)

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

D =,/2h{R +/2hgR

D = v/2x 140 x 64 x10° +2x 40 x 64 x10°
D =8x10°[y28 + 8|

D =8x10°[247 + 22|

D =16x10%[2.6 +1.4]

= 64000 m = 64 km ~ 65 km
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Principle of Communication / ﬂ—

14,

Ans.

Sol.

15.

Ans.

Sol.

16.

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 ?

T AM AT e @ Arged mgfy 250 kHz B, ST f& & ared o’ IMRT @ 10% B | AR TF 3R
AT W AsHd & Y o 8 A1 Y SF— TR IMghi srafed a2

[JEE(Main)-2019_10-01-2019_Shift-2]
(1) 2750 kHz (2) 2250 kHz (3) 2900 kHz (4*) 2000 kHz
4)

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

An amplitude modulated signal is given by V(t) = 10 [1+ 0.3 cos (2.2 x 10%) sin (5.5 x 10%)]. Here t is in
seconds. The sideband frequencies (in kHz) are, [Given © = 22/7]

(1)892.5and 857.5  (2)89.25and 85.75  (3) 1785 and 1715 (4) 178.5 and 171.5
Te 3T Higfora Rived fstaq faam @1 & V(t) = 10 [1+ 0.3 cos (2.2 x 10%) sin (5.5 x 10%)]. T&T t AHvS
H 2| urd gve @1 mgfiEt (kHzH) 80 [fRan § = 22/7] [JEE(Main)-2019_11-01-2019_Shift-1]]
(1) 892.5TT857.5  (2)89.257M85.75  (3) 178571 1715 (4) 178.5 Qa1 171.5
(2)
V(t) = 10 [1+ 0.3 cos (2.2 x 10%) sin (5.5 x 10%t)]
V(t) = 10 + 1.5 [sin (572 x 10%) + sin (528 x 103%)]
we get, oL + oc = 572 x 10% = 2rf;
f1 =572 x 10%/2n = 91 kHz
oL— oc = 528 x 103 = 2xf2

f2 =572 x 10%/2rn = 84 kHz

An amplitude modulated signal is plotted below :

T ImA—Argferd Ria &1 o § fzaman 2

V(t)

1ov 4 - ST

8V TN >
V )
—» 8 us
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Ans.

Sol.

17.

Ans.

Sol.

Which one of the following best describes the above signal ?

/1 # ¥ 39 SR REd &1 999 1281 geitar @ ?[JEE(Main)-2019_11-01-2019_Shift-2]
(1) (9 + sin(2.5n x 10%))sin(2n x 10%) V

(2) (1 + 9sin(2r x 10%))sin(2.57 x 105t)V

(3*) (9 + sin(2r x 10%))sin(2.57 x 105t)V

(4) (9 + sin(4r x 10%))sin(5 x 105tV

()

o= — 2 = 2nx 10%
10010

o= —28 _ =257 x 105!
8x10°

Vmax = Ve + Vs = 10
Vmin = Ve —Vs=8
Ve =9mV
Vs = 1mV
Equation of AM wave AM TR &1 FHIGHRT
Vam = (Ve + Vs sin wst) sin oct

= {9 + sin (2n x 104t} x sin(2.57 x 10%) (In mV)

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

e Arged fd @& §R1100 V &I a8 a=a &1 160 V aA140 V & g gRafid &=d 2 | Arged gaai®
1 Er? [JEE(Main)-2019_12-01-2019_Shift-1]

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

Ac = 100

Ac + An = 160

Ac — Am = 40

Ac =100, Am =60

u= Am _ 0.6
AC
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18.

Ans.

Sol.

19.

Ans.

Sol.

20.

The wavelength of the carrier waves in a modern optical fiber communication network is closed to :
T YRS THRiT HIEaR HoROT YO H aEd A B Fdpean /e ®
[JEE(Main)-2019_08-04-2019_Shift-1]

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

(1)

For minimum attenuation A = 1500 nm

A signal Acosot is transmitted using vosinwot as carrier wave. The correct amplitude modulated (AM)
signal is : [JEE(Main)-2019_09-04-2019_Shift-1]

T R Acosot BT HaAR dT8R TR vosineot I AT ST 2 | W21 o Agferd Rt 81w -

(1) vo sinwot + Acost (2) vy SNyt + %sin(mo — ok +%sin(m0 + ol
(3) vosin[w0(1 + 0.01Asinet)] (4) (Lo + A)coset sinwot
()

X = (vo + A cos wt) sin wot

X = vosin(wot) + A cos wt sin wot

X = vosin(wot) + % [sin(wo — w)t] + %sin (w0 + o)t

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]

M 98w § A 9oR Ry td <R W § R®IN P UeR A W

A Afichd BIZR TR P. wRTEAf

B. RSN Q. SRR YpI
C. AR R. e A=A

D. LICIFE RS S. NSRS
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Ans.

Sol.

21,

Sol.

o T Al ¥, <R den I’ W™ @) ufafedt &1 9atfaa e = 8 ?

(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) AR, B-P, C-S, D-Q
(2)

A—>Q);(B—>S),(C—>P),(D->R)

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 Jmgfy den RrER dreear 100 V & U6 ga1 Ri-a &1 ST 300 GHz gy den Rer dreedn
400 V &1 U dq8F ORI Pl AW Afgea I3 & ol B © | Alger qadid a1 Qi ued d9v8 &
MRl &1 o=k 8T : [JEE(Main)-2019_10-04-2019_Shift-1]

(1)4; 1 x 108 Hz (2)0.25;1x 108 Hz  (3*)0.25;2x 105Hz (4)4 ;2 x 10% Hz

Modulating index HTgel= {=Hid m = % =0.25

fmax. — fmin. = (fc + fm) - (fc - fm)

=2Fm=2x 108 Hz

10.
13.
16.
19.

EXERCISE #1 4. (15.00) 5. (8.00) 6. (1.28)
PART-I 7. (12.80 8. (2.00)
(3) 2. (1) 3. (3) EXERCISE # 2
(2) 5. 4) 6. (3) PART -1
(3) 8. (3) 9. 4) (2) 5. (3) 6. (3) 7. (1)
(2) 11. (1) 12. (3) 8 (3) 9. 4) 10. (2)
(1) 14. (2) 15. (1) 11. (1) 12. (3)
(3) 17. 4) 18. (1) 13. 4) 14. 4)
(1) 20. (1) 21. (1) 15. (2) 16. (3) 17. (2)
18. (1) 19. (2)
PART-II 20. (2)
(10.00) 2. (9.72) 3. (71.00) 21. (3)
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