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‘ 1 Introduction

Chapter

(Class Room Practice Solutions )
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Chapter

01.

Sol:

02.

Sol:

03.

Sol:

2 Amplitude Modulation

(Class Room Practice Solutions )

Ans: (a)

V(t) = Ac.cosmct + 2 cosmmt . cosm,t.
Comparing this with the AM—DSB-SC signal
A cosmt + m(t).cosmct, it implies that
m(t) = 2cosomt = E, =2

To implement Envelope detection,
Ac.>En

S (A)min =2

Ans (d)

m(t) = (A¢ + Ay COS®Opt)COst.

A
= A (1 + — cosmmt)cosmt.
A

C
Given

Ac=2An

=A.(1 +% COSMmt)cosmt.

2 2 2 2
pT:A_c 1+”_ , pszi B
2 2 214

2
re L
Py 02 I 8
T 16
4
PT:18PS
Ans: (a)

m(t) = 2cos2nfit +cos2nfst
C(t) = Ac.cos2mfct
S(t) = [A¢ + m(t)]cos2mfct

04.

Sol:

05.

Sol:

S(t) =A([l + AL m(t)]cos2nfct

C

AC
Ani =2, Amp=1

2
= KA = —, o =

1
AC AC
TN T TS
4 1
_2+_

=05= e

C

DAC:\/%

Ans: (¢)

m(t) =—0.2 + 0.6sinwt, k, =1, A. =100

S(t) = A¢[1-0.2 + 0.6sinm;t]cosm.t
=100[0.8 + 0.6sin®;t]cosm.t

Vimax = A¢[1 + 1] = 100[0.8 +0.6] =140 V

Vmin= A[1-u] = 100[0.8 —0.6] =20 V
=20V to 140 V

Ans: (¢)
fc=1MHz = 1000 kHz

The given m(t) is symmetrical square wave

of period T = 100 psec

A

fn = =10 kHz

1
TO

v

t“—>
100psec
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A X(t) = 100(P(t) +0.5g(t))cosm,t
= 100(1+0.5t)cosm,t
= A(1+K,m(t))cosmt
T T k,=0.5, m(t)=t
fc_3 fm fc_z fm fc_fm fC fc+fm fc+2fm fc+3 fm =
—970K =980K =990K =1000K 010K =1020K =1030K H = ka[m(t) max

These frequencies 980k, 1020k are not
present because the symmetrical square
wave it consists of half wave symmetries
only odd harmonics are present, even
harmonics are dismissed

06. Ans: (d)
Sol: m(t) = sinc(200t)sinc’(1000t)
= sinc(200t)sinc(1000t)sinc(1000t)

p=0.5x1=0.5
08. Ans: (d)
09. Ans (b)

Sol:  S(t) = 10cos2m10°% + 8cos2n5x10°tcos2m10%t

Carrier = 1 MHz
—» Tuned ckt
Gain=0.8

Carrier message

=1 MHz+ 5 Kii2)

Tuned ckt

Rect(f/200) Rect(£/1000) Rect(f/1000)
100 0 1000 -500 © 500 -500 © 500
ARect(£/2200)
= | | »f
BW=2x1100
BW =2200 Hz
A P(t)
07. Ans: (a) 1
Sol: P(t) = u(t) —u(t=1) =
0 1
A A
l F3 1
g(t) = P(t) *P(t) =
g(t)
o 1 2

Gain=0.5
S(t) = 0.8 x10cos2m10°
+0.5%8c0s215000tcos2m10°t

= 8(1+gcos 215000t ) cos2m10°t

0.8

4
T T fc_fm fC

10. Ans: (d)

Sol: Apax =10V
Amin =5V
p=0.1
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Amax _Amin
M Amax +Amm
= l =0.33
3
A +A
A — max min
¢ 2
1003 g5y
2
AC(1+“):AC+ Acu
=10V=75+25
m(t) = 0
Ac(l-p) = Ac— Acp
5Vv=75-25
Amplitude deviation Acp = 7.5><% =25V
M2 = 0.1 = ACZHZ =25
An=25V
Which must be added to attain = 17.5

| ACE Engg. Publications Hyderabad | Delhi| Bhopal |Pune |Bhubaneswar | Bengaluru | Lucknow |Patna | Chennai | Vijayawada | Vizag | Tirupat |Kukatpally | Kolkata




Ch

01.
Sol

02.

Sol:

Sideband Modulation Techniques

apter

( Class Room Practice Solutions )

Ans: (¢)

: m(t)l T(Z) , > Vi, Sysltem_

+ —

V; | system
N +'< %) 2
A cosmct

Vi=k [m() + c(D)]
Vo = [m(t) - c(1)]
Vo=aVi’=b V,?

= ak’[m(t) + c(t)]* - b[m(t) — c(t)]’

= ak? [m’(t) + c(t) + 2m(t)c(t)]

— b[m’(t) + c*(t) — 2m(t)c(t)]
= [ak?— bJm’(t) + [ak® — b]c*(t)
+ 2[ak* +b][m(t)c(t)]
b

on verification ifk = _|—
a

S(t) = 4bm(t)c(t) ->DSBSC Signal

aV12

bV,2

Ans: (d)
Given A =10

m(t) = cos1000mt

b=1
B.W = ? and power = ?
s(t) = 4b.A cos2nf.t. cos2m (500)t

= 40.cos2nf.t. cos2m (500)t
BW=2f,
=2(500)=1kHz

—op

03.

Sol:

2 2
Power= —*&
1600 x1
4
=400W
Ans: (¢)

Carrier = cos2m (100 x 10%)t
Modulating signal = cos(2m x 10%)t
Output of Balanced modulator

=0.5[cos 21 (101 x 10%)t + cos 2m(99x10%)t]

The Output of HPF is 0.5 cos 2n(101 x 10%)t
Output of the adder is
=0.5 cos 27 (101x10°) t + sin 27t (100x10°)t
= 0.5 cos 27[(100+1)10%]+ sin 27(100x10%)t
=0.5[cos 27 (100 x10°)t. cos 2m (10°)t

— sin 2(100 x 10%)t. sin 2w (10°)t]

+ sin 2m(100 x10°)t]
= 0.5 cos 27 (100 x10%)t. cos 27 (10%)t

+ sin 2m(100x10%)t [1-0.5 sin2w (10)t]

Let 0.5 cos 27 (10t = r(t) cos O(t)
1-0.5 sin 27 (10%)t = r(t).sin O(t)
The envelope is
r(t) =[ 0.25 cos” 2m (10%)t
+ {1- 0.5 sin 2r (10%)t}%]"?
=[1.25 — sin 2m(10%¢]"2

= [% — sin 27 (10%)t]"?
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05.
Sol:

06.
Sol:

Ans: (b)

: Output of 1* balanced modulator is

-13 11 <10 9 7 7 9 10 11 13

Output of HPF i1s

> f(kHz)

» f(kH:
-13 11 -10 10 11 3 (kHz)

The Output of 2" balanced modulator is
consisting of the following +ve frequencies.

» f(kHz)
0 2 3 23 24 26

Thus, the spectral peaks occur at2 kHz
and 24 kHz

Ans: (¢)

Given

f, =100Hz, f  =200Hz, f  =400Hz,
f, =100KHz, f, ~=100.02KHz

S(t)/TX = ACZAm [cos( T + fml )t +
cos(f, + fm2 )t +cos(f; + fm3 )t]
S(t)/R, =[S(t)/ T, JA_ cos 27‘cchnt

AC2A1’1’1
= T[cos(fC + fCLo + fm1 )+ cos(frnl -20)+

cos(fe +1fe, +fm,)+cos(ty, —20)+

cos(f, + fCLo + fm3 )+ cos(fm3 -20)]
Detector output frequencies:

80Hz, 180Hz, 380Hz

Ans: (b)
Given
SSB AM is used, LSB is transmitted
fo =(f, +10)

07.

Sol:

08.

Sol:

09.

Sol:

Postal Coaching Solutions
A A
S(0)/ Ty == cos 2, ~ 1,
S() /Ry = cos 2m(f, — iy )t [cos 2x(f, +10)t

N Ac;\m [cos(2f, +10—f,, )t +cos(10 + £, )t]

i.e., from 310 Hz to 1010 Hz

Ans: (b)
BW of Basic group = 12x4 =48 kHz
BW of super group = 5x48 =240 kHz

Ans: (d)

Given 11 voice signals

B.W. of each signals = 3 kHz

Guard Band Width = 1 kHz

Lowest f, = 300 kHz

Highest f; =

=f, +f, =300kHz+11(3kHz)+10(lkHz)
=343 kHz

f, =343kHz-3kHz

=340kHz

Ans: (b)

fu1 =5 kHz > AM

fn = 10 kHz — DSB

fm3 = 10kHz — SSB

fa = 2kHz — SSB

fms = SkHz - AM

f, = 1kHz

BW = (2fm; + 2fp + finz + fina + 205 + 4fg)
=2x5+2x10+ 10+ 2+ 2x5 + 4x1
=10+20+10+10+6
=56 kHz

.. BW =56 kHz
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Chapter

01.

Sol:

02.

03.

Sol:

4_ Angle Modulation

(Class Room Practice Solutions )

Ans: (a)
s(t) = 10 cos(20mt +nt?)
140
on dt

f, = i[zom 2mt]
2n

%:sznM:le/sec
dt 2mn

Ans: (d)

Ans: (a)

In an FM signal, adjacent spectral
components will get separated by
f,=5kHz
Since BW = 2(Af + f,,) = IMHz

=1000 x 10°
Af+ f,=500 kHz, Af=495kHz
The n™ order non-linearity makes the carrier
frequency and  frequency  deviation
increased by n-fold, with the base-band
signal frequency (f,) left unchanged since
n=23,
S (Af)new = 1485 kHz &
(fo)New = 300 MHz
New BW = 2(1485 + 5) x10°

=2.98 MHz
=3 MHz

04. Ans: (d)
Sol: S(t)=A. > I, (B) cos(2nf.t+Bsin2nfnt)
n=-—oo
Af=3(2fy) = 12 kHz
Af
== =6
b f

m

~S(t)= D 5.J,(6)cos(2nf, +Psint)
n=-—oo
f.=1000kHz, f, =2 kHz
= cos27(1008 x10°)t
= c0s27(1000 +4x2)x10%t
lLe.,n=4
The required coefficient is 5.J4(6)

05. Ans: (¢)

Sol: 2nf,=4n 10°
= fn=2k
Jo(B)=0atp=24

B= —kffAm = 24=

m

kf=2.4 KHz /V
atp=>5.5
24kx2

k,x2
2k

5.5=

m

=1, =872.72

06. Ans (¢)
Sol: B=6
Jo(6) =0.1506 ; J3(6)=0.1148

J1(6) = 0.2767 ; J4(6) = 0.3576
J5(6) = 0.2429 ;

P. . A Z
f5m o pp =t

P, 2R
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08. Ans: (d
Aé Jé(B) 2 2 2 2 . ( )
P, == | LB+ B+ IS0 A2
TR 2 Sol: P,=—5 (R=1Q)
2R
2 2
)
b, =D e i@ ere 100 _ o
o R 2 >
P 14f, . .
o _ 0 21879 —05759=57.6 % % Power — POWer incomponents o
Py A total power
07. Ans: (¢) = 415'37 %100
Sol: m(t) = 10cos20mt 82 350,
= . 0
fn=10Hz
inserting correct signal and frequency 09.  Ans: (d)
B= kA, _5x10 =5 10. Ans: (c)
£ 10 Sol: Given f. = 1MHz
ACJO([S) fmax = fc + kf Am
ach® 4 ACJ21 ®) K, = 2 ke
22 A Ach(B®) k -
T, a 2 2n  2m
AcIz(® ACJ3 ®) 1
2 TZ = 5

1

6 s) _ (106 5
fo-3fn  fo2fn  fofy fo foHfm 26y fet3f, 10 +E><10j —(10 +0.5><10)

Il
VR

From f; to f, + 4f,, pass through ideal BPF

Il
—

0° +5x10*)
Powers in these frequency components

(10° +50)10°

2 2 2
A A A =(10°+50) k
P=—S1i®)+ 2SI 1) +2—S13 ) (10720
2R 2R 2R = 1050 kHz.
2 2
+2—CJ§B+2—CJ3(B) fin = o kit A
2R 1R 1
- (106 —_x105]
 AZ[(<0.178) +2(=0.328)° +2(0.049) 2
2R | +2(0.365)> +2(0.391) =(10°-0.5%10°)

= 41.17 Watts =(10° —5x10*)
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=10’ -50)10° k1 Kk
( )1 fmax:fc+ﬁ107,3:fc+—px4xlo3
= (10°~ 50) k ( ; j 2r
=950 kHz
_ S 3
11. Ans: (d) =100 kHz+ 27:X4X10
Sol: p=2L ~ 102 kHz
f 1
min — Lc _kp 10773
Af [ J
Ap=— 4
¢ P
=f.— 2 kHz
Af=A¢ fm fnin = 98KHz
=Kp A fin
14. Ans: (¢)
12. Ans: (0) Sol: Given,
Sol: Gi Lo
o e A PN S(t) = A. cos (6(t))
_____ T/4 _M = A. cos (.t +¢(t) )
-1 | m(t) = cos (Ont)
+—— T=10"sec > ,
f,=100x 10° Hz fi(t) = f.A2mk(fn)” cos mnt
ke= 10x10°Hz _ 146
' 2m dt
M(t)|max = +1 , M(t)| min = -1
0;(t) =] 2m fi(t)dt
£ =f +Af () J.TC ()
_ 2
CftkAL 0,(t)= [ 2n{f, +27k(f, )’ cosw,, ]dt
= 100x10° + 10x10° (m(t)) 0.(t) = 2t + (2mfn)’ k COSOut
t
— 110 kHz & 90 kHz O
0i(t) = ot + Ok sin Oyt
13. Ans: (¢)
Sol: S(t) = A. cos (2rnfct + k,m(t)) 15. Ans: (b)
_ 1 d el(t) Sol: Afmax = I<f |m(t) |max
fi - __ei(t)
27 dt 100
1d = ——x10]
= 1 d onft+km(t) on
27 dt

1 d
=f.+ —k —m(t
¢ on Pt ®©

Afmax = (

500
T

iz
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16. Ans: (b) 18. Ans: (a)
Sol: Given that Sol: Using Carson’s rule we obtain
s() = ICOZ[‘”Ct * 2em(t)]volts BWani =2 (B, + 1)fw = 8 x 1000 = 8000Hz
f, = %a[wct +2nm(t)] BWin = 2 (B +1)fm = 14 x 1000 =14000Hz
1 d
= — —[2nf t + 2um(t)]
2mdt 19. Ans: 70 kHz
f =f + %[m(t)] Sol: s(t)=A, colenfct + kpm(t)J
we know that f; = f, + km(t) P
Here kim(t) = di[m(t)] 5 2m d(;
t = 20k + x5~ (sin 4710’ t — 107 cos 210’ t)
Af = max{kfm(t)} o dt
3 3
Af = ma{ d m(t)} ok 25, [ cos(@mi0t—10meos 2m10%)
dt 21 | (4m10° +10msin 2710°tx 271 0°)
Af =2kHz
A m(t) 75
/\ 2 /\ /\ £ cosme = 20k+%><cos(4fc+10n)><47:><103
> 25 5
7 2\/1 0/1 2\/3 4\ t(ms) =20k +——>x4mx10
T
-2
=20k + 50k
d
A—m() fico.smy = 70kHZ
dt
2
0 2 4
4
l v 4 l_4 41
17. Ans: (a)

Sol: B, =k, max [m(t)[]]=1.5x2=3
_ k, max[[ m(t) |]
f

m

3000 %2
1000

=6

Br
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Chapter

01.

02.

03.

Sol:

04.

Sol:

0s.

Sol:

5 Radio Receivers

(Class Room Practice Solutions )

Ans: (d)
Ans: (b)
Ans: (d)
Given f; =4 to 10 MHz
IF =1.8 MHz
fsi = ?
f; = f, + 2xIF
=7.6 MHz to 13.6 MHz
Ans: (a)
Image frequency fi = f; + 2xIF
=700x10° + 2(450x10°)
=1600 kHz

Local oscillator frequency, fi= f; + IF
(f)max = (fs)max + IF = 1650 +450

=2100 kHz
(f)min = (f)min + IF = 550 + 450
= 1000 kHz
C fioe ) (2100
e (R et
Ans: (a)

fi(range) = 88 - 108MHz

Given condition fir < fi o _f;;>108 MHz
f; = f, + 2xIF

fii > 108 MHz

06.
Sol:

07.

Sol:

08.
Sol:

fs + 2IF > 108 MHz

88MHz + 2xIF > 108 MHz

IF > 10MHz

Among the given options IF = 10.7 MHz

Ans: (a)

Range of wvariation in local oscillator
frequency is
fLmin= fsmin + [F
=88+ 10.7
fLmin= 98.7 MHz
fLmax = fsmax + IF
=108 +10.7

fimax = 118.7 MHz

Ans: 5
f, =58 MHz- 68 MHz
When f; = 58 MHz
fi=1f; +21F > 68 MHz
21F > 10 MHz
1F > 5 MHz

Ans: 3485 MHz

fir 3500 3515
. |
£y ﬂlo !r
fir
fir=15 MHz
fL o, = 3500 MHz
fs — fro = fir

fy=fLo + fir= 3515 MHz

fii = image frequency = f; — 2 fi¢
=3515-2x15
= 3485 MHz
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Baseband Data Transmission

Chapter

01.

Sol:

02.
Sol:

03.
Sol:

(Class Room Practice Solutions )

Ans : (d)
V. _ -V

A — _ max min

Ans: (3)
nf
(BW)pem = 2s
Where ‘n’ is the number of bits to encode
the signal and L = 2", where ‘L’ is the
number of quantization levels.
L1 =4 = n; = 2
L,=64=n=06
(BW), n, 6

= - = — = 3
(BW), n, 2
(BW),=3 (BW),
Ans: (¢)
Given,
Two signals are sampled
with f;=44100s/sec and each sample

contains ‘16’ bits

Due to additional bits there is a 100%
overhead.

Out put bit rate =?

R, = n‘fs‘
f,' = 2f, = 2 [44100]

(.-two signalssampledsimultaneously)
n'=2n

04.
Sol:

0s.
Sol:

06.
Sol:

07.
Sol:

(. duetooverhead by additional bits)
Ry, =4 (nf;) = 2.822Mbps

Ans (¢)
Number of bits recorded over an hour
=Ry x 3600 = 10.16 G.bits

B sin(4n W t)
4nWt (1-16 W? t%)
At L p[ L) 0
4W 4W 0
Use L-Hospital Rule
Lt pt) = Lt 4TW cos(47r3Wt)2
! “’ﬁ 4tW—-64tW” (3t7)
4nW(-1)

t>——
4W

4nW 64T W3
16W

—4aW B

=05
—-8TW

Ans: 35

Given bit rate R, = 56 kbps, Roll of factor
a=0.25

BW required for base band binary PAM
system

BW = %[1 +a] = %[1 +0.25]kHz = 35kHz

Ans: 16
Ry, = nf; = 8bit/sample x 8kHz = 64 kbps
R
(BT)min =0
2log, M
_ Rb _ Rb
2log,4 2x2
_R, & 16kHz
4 4
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08. Ans: (b) Option (a) is correct if pulse duration is
Sol: Given f; =1/T = 2k symbols/sec from —1 to + 1
If P(f) (F_T) p(0), Option (c) is correct if the transition is from
Condition for zero ISI is given by 08t012,-08t0-12 .
| = Option (d) is correct if the triangular
T z P(f—n/T,) = p(0) duration is from -2 to +2
= > P(f-n/T)=p(O)T, 09. Ans: 200
p(0) = area under P(f) Sol: m(t) = sin 1007t + cos 1007t
p(f) = /2 cos [1007t + ¢ ]
1 A=075= Vmax_Vmin — \/5_(_\/5) — 2\/5
L L L
f(kH
T2 08 0 08 12 KH2) L2, o
1 0.75
Area = 2x—(1)(0.4)k +2x 0.8k = 2k Son=2
2 ) f=50 Hz so Nyquist rate = 100
p(0) Ts= 2k x K =1 so the bit rate = 100 x 2 = 200 bps
= Y P(f-n/T)=1 10. Ans: (b)
n=—c Sol: Given
f, =3.6kHz=f =7.2kHz
e ) f =f =12kHz=f =f =24kHz
The above condition is satisfied by only 2 ’ 2 8
option (b) f, =1, +f, +1;
" = 12kHz
ZP‘gf —n2k) No. of Levels used = 1024
e = n = 10bits
.. Bit rate = nf;
=10 x 12 kHz
TN N N N =120 kbps
: :I/ \\: :/, \\: :I/ \\: :I/ \\: > 11. Ans: (a)
2 1o_ f (kHz)
2-12-08 08 12 2 Sol: (€)= (£ )it (£, o
U + (fs3 )min + (fs4 )min
. =200 + 200 + 400 + 800
: =1600 Hz
. . 12. Ans: (a)
. 0 Sol: Peak amplitude —» A,
s 2 P(f—n2k) =1 Peak to peak amplitude A,
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i <Q.< é 14. Ans: (¢)
2 2 Sol:
PCM maximum tolerable % =0.2% An Ci|Co-oenn Cn
A= Peak to peak N 2A/m _ 0.2 A Vti
L 2L 100
+— T ——»
2A . X
(A= ) Minimum B.W of TDM is ZWi
L i=1
= L =500
2" =500 15. Ans: (b)
n=9 Sol: To avoid slope over loading, rate of rise of
Ry = n(fs)rom +9 the o/p of the Integrator and rate of rise of
fs = RN + ZO%RN = RN + 02RN .
the Base band signal should be the same.
fs=12Rn=1.2 x2x®
fg = 2.4 K samples/sec .. Afy = slope of base band signal
(fs)rpm = 3(fs) Ax32x%x10°=125
=5x24K A=2" Volts.
= 12 K sample/sec
16. Ans: (b)
Rb = (nfs) + 0.5%(nfs)
0.5 Sol: x(t) = Epsin2nfi,(t)
= (9 x12k) + —(9x12k)
100 A dm(t) . .
—< — slope overload distortion
= 108540 bps T dt
takes place
13. Ans: (b) Afe < E2nf
Sol: Number of patients = 10 5= EmcTim
ECG signal B.W =100Hz = A_fs < Emfm ( A= 0.628)
(Qomax < (0.25) %V max 2n
—2Vmax < —025 = M < Emfm
2x2" 100 ™ 2n
2" > 400 fs=40kHz = 4 kHz < E,fp,
n= 2'64 Check for options
n =
Bit rate of transmitted data = 10x9x200 (@) Em x fn = 0.3 x 8 K :(42K4 {kgli K)
= 18kbps

(b) Em x fn=1.5x4K =6 kHz
(4K < 6 K) correct
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() Enxfh=15x2K=3kHz 18. Ans: (¢)
(4K ¢ 3K) Sol: Pulse rate which avoid distortion
(d) Em x fn =30 x 1 K=3 kHz Anzﬁ}mo
(4K « 3K)
_ 28nx 10°
17. Ans: (a) ST 0314
Sol: Given

m(t) = 6 sin (2nx10’t) + 4 sin (4nx10%t)
A=0314V

Maximum slope of m(t) = %(m(t))/ t=

= 271tx10%(6) + 41x10°[4] = 287nx10°

T

f, = 280x10° pulses/sec
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Bandpass Data Transmission

Chapter
(Class Room Practice Solutions ) 0S. Ans: (c) bitrate 34
Sol: In QPSK baud rate = = 5
01. Ans: (¢) — 17 Mbps
Sol: (BW)BPSK = 2fb =20 kHz
(BW)qpsk = f, = 10 kHz 06. Ans: (d)
Sol:
02. Ans: (b)

b(t)

1
Sol: f;=25kHz; f.=10kHz ;Z o/pb' (1)

.. Center frequency

Dela
- (25+10) kHz = 17.5 kHz g
b(t) 0 |1 0 |1
.. Frequency offset, bl(t)(Ref.bit) 010 110
Q=2n(25-17.5)x 10’ Phase rlxloln|x
=2m(7.5) x 10°
=15 x 10’7 rad/sec. 07. Ans: (b)
The two possible FSK signals are )
orthogonal, if 2QT =nn Sol: Given
= 2(15m) x 10’ x T=nn Bit stream 110 111001
— 30 x 10’ x T = n (integer) Reference bit = 1

This is satisfied for, T =200usec.

03. Ans: (a) %>D;ﬂ

Sol: 1, = 8 kbps
Coherent detection Q1)

or,
2 bl() = b(HH® Q)
Best possible n = 1 110111001

ar=38 —uk
2

Af =

To verify the options Af = 4k
1.€. fcz —fc1 =4K

(aA)20K-16 K=4K
(b)32K-20K=12K
(c)40K-20K=20K

S 44— —

b

S 44— ~

2!

(d)40K-32K=8K 08. Ans: (d)
Sol: 1, =1.544 x 10°
04. Ans: (a) & (¢) 0a=0.2
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I 10. Ans: (b)
BW = 1o;M (1+a) Sol:
2
6
L9 (1400) (o m=9)
BW = 926.4 x 10° Hz Minimum shift keying
09. Ans: 0.25 I1. Ans: (b)
Sol: BW =1500 Hz
BW required for M-ary PSK is 12. Ans: (d)
R, [1+a]
—— = =1500Hz I,
log, 16 Sol: BW =~ M(1+a)
0
= Ry [1 + ] = 1500 x 4 = 6000 gzr
=>(1+a) _ 6000 36x10° =2 (1+0.2)~ M = 4,QPSK)
4800 60 10%b
r, =60x ps
Roll off factor = o = 6000 -1=0.25 "
4800
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Optical Sources and Detectors

Chapter

( Class Room Practice Solutions )

01.
Sol:

N g
[

1% case:

R, =1k, no 10 V source

2" case:
R, = 5 kQ —10 V source is present

So, V=V, Vi

Only10V) Only5V)

_ -10kQ
11<Q+Rp

—10kQ 10k Q
= ———— |x10+| |+ ——— [x5
1kQ + 5kQ 1kQ +1kQ

v [ 1K )4 (14 10K,
6kQ 2kQ
V=1333V

02.
Sol: 1kOQ D, . 2kQ  4kQ

D,,D, are in forward bias
D,—ON, D; -OFF

1k BV1000 210 4k0
— AW — A A~

10V

N
(1_\ 5V—T— §3m

Y 12

V2k =79
Vika="?
i = -5vVv. -5V
4kQ + 3k 7kQ
V3kQ: i2X3 kQ
= (=0.714) x3x10°

=-0.714 mA

=214V
From circuit
;=141 mA

So
V=141 mAx2kQ =28V

03. Ans: (¢)
Sol: Given data.
Cj = 6 pF
A =10 mm’
R=05A/W
I= ImW/cm®
Ry =100 kQ
I, —>
T 1

N

Ry

PIN
VL =7?

We know
VL = IPXRL

R:I_p
PO

Py = AxI
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L= 0.5A < AxI 05. Ans: -1V
P Sol: Output is independent V;
I, = OQA x10mm?® lz)mWZ 06. Ans: 2
10 fm Sol: Given
2
I, = (O.SX—lejAmp Area =10 mm
100 Sensitivity = 0.5 A/W
I, = 5%107 amp Intensity = 4 W/m?

Photodiode current

_ _ -5
Vi =IpxRL = 5x107x100 kO I, = Area x sensitivity x Intensity

Vi = 5 volts Ip = 10 mm® x 0.5 A/W x 4W/m’
I, =20 pA
04. Ans: (c) I to V converter sensitivity is 100 mV/pA
Sol: Given: So, V, = 100mV x 20uA

n=0.65 HA
A =900 nm =2 Volt
Py=0.5 pw
In=10 uA 07. Ans:75.18
M:?I 10pA Sol %ZTK
ME =T "

p p

nei
We know I= e x P
C
EI

n= Pq _0.75x1.6x107"” x830x107 x100x107°

’ . 6.624x107* x2x10°

C
0.65=—2"
AP,q I=75.18uA
34 8
s 0.65= 6.6x10 7?3X10 <1
900nx0.5x107" x1.6x10

= I,=236x10"

_1opA

2.36x107 A
=424 ~ 43
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|7 2 LED’s & LASERs

Chapter
6
(Class Room Practice Solutions ) = Mx 1000x107>
X
01. Ans: (b) =5
Sol: 2i=115"34"=115.566°
. 0 - D 0 04. Ans: (¢)
1=157.783", u=tani=tan57.783 Sol: E.=20.66 eV
=1.587 t
02. Ans: (a) /> Laser transition
Sol: *
E,=18.7¢eV
""""""""" 2r
Ground
4x10°km E, =0eV
7
0 =1 mrad 05. Ans: (¢)
r h
tan0 = ———— =1 mrad . g, =€
4x10° x1000 Sol: - EsEa=
(tanf~0) 5 —_ he
r=4x10° meters E,-E,
=400 km _6.625x107* x3x10°
Diameter = 2xr (20.66—18.7)x1.6x10™°1
= 2x400 km =633.8 nm
=800 km
0 Ans: 06. Ans: (d)
S3i . GF‘S- (_b) Sol: Given
Bandwidth = 1500 MHz Bandmdtg; | Mz
Af=? o . We know
Number of longitudinal oscillating modes C
_BW C= C—"
Af t 1 1
Ci=3x10%x U C= =
We know o I 1MHz ( t f )
Af= — Ci=300 m
2L
Number of longitudinal oscillating modes | 07- Ans: 40
. Sol: for photo diode D,
___1500 MSHZ Intensity = 50W/m”
(22;‘01()1()3j Area = 10x 103 x (5x10°+100x10 *)m?
et =2.55x 10°m’
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Total current of diode D, 08. Ans:2
Ipi = 2.55x107x 0.4A = 1.02x10°A Sol: E =NC€

For photo diode D,
Intensity = 50W/m?
Area = 10x 107 x (5x10°-100x10"*)m*
=2.45x10"m’
Total current of diode D,
Ipy = 2.45x10°x 0.4A = 9.8x10*A
Difference between photo currents
Ipi—Ip2 = 1.02x10°A - 9.8 x 10*A
=40uA

g

g o 413567x107°x3x10° _

2eV
£ 620x107°
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‘ 3 Interferometers

Chapter
( Class Room Practice Solutions ) 03.
Sol: Given data
t=1.5 um
01. A=0.5pum
Sol: Given data: n="9
t=35 um We know
n=>5 t= Il_)\,
A = 589 nm 2 .
g =2 = 1.5x10°° = —nXO'S;lo
We know _ L5x10°x2
t(pe—1) =nk 0.5x107°
= 5x10 %(ug—1) = 5x589x10”° = n=6
-9
= (1) = 5x589><_160 04.
5x10 Sol: Given data:
= (ne—1)=0.589 n=100
= pe = 1.589 L =6328A°
t=20 cm
p="7?
02. We know
Sol: Given data: 2t(u—1) = nk
A =515nm = 2x20x10%(u—1) = 100x6328x10"°
Refractive index (n) = 1.6 n=1.0001582~ 1
Or = 45° 05.
t =2 Sol: Given data
we know RI=p,=1.53
Hair = 1.0
t(u—1) =niA 2
t nx R = [Mg “air J
= [T
_1 g air
L R =10.044
-9 — 0
(= 515x10 _358%10" R =4.4 % of loss
1.6-1
= t=0.85 um

| ACE Engg. Publications Hyderabad | Delhi | Bhopal |Pune |Bhubaneswar |Bengaluru |Lucknow |Patma | Chennai | Vijayawada | Vizag | Tirupati | Kukatpally | Kolkata




Chapter 1

01.

Sol:

02.

Sol:

03.

Sol:

Fiber Optics

( Class Room Practice Solutions )

Ans: (d)

NA =y/n; —n;
=(1.44) —(1.4)
=0.34

Ans: (¢)
Given data
=25
n="7?
n = refractive index
We know,

n = 81’“1’
g = relative permittivity
L = relative permeability

n=+25 (=1

=1.58
Ans: (d)
n = 1.6
n, =1.422

0.=7?

cladd

/40? core

sinf, _n,

sin90°  n,

o — gin-i[ 1:422
¢ 1.64

=60.12
~ 60

04. Ans: (¢)
Sol: p,=1.732
air\\u air=1
glass
ue =1.732
tan O = He
Mair = 1

0 = tan '(1.732)
OB = 600

05. Ans: (a)
Sol: Given pglass = 1.720

2
R= Mair - Mglass % 100
l’lair + Mglass

2
R=[1L72) 00
14172

=7%

06. Ans: (d)

Sol: 0. = sin™ [n—zj
nl

Given
n; =1.641
n, =1.422

o — gin-i[ 1422
¢ 1.641

=60°
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08. Ans: (b) NA = 10

Sol: NA=7? 10% + 502
=0.196

~ 0.2

09. Ans: 0.75

Sol: Mi-B 2075 (ot
n, t,

NA = /n] —n;
NA = py sinfy
NA = Sineo

| ACE Engg. Publications Hyderabad | Delhi| Bhopal |Pune |Bhubaneswar |Bengaluru |Lucknow |Patna | Chennai | Vijayawada | Vizag | Tirupati | Kukatpally | Kolkata




	cover
	Communication Systems  Title & Index
	01. Chapter
	02. Chapter
	03. Chapter
	04. Chapter
	05. Chapter
	06. Chapter
	07. Chapter
	01. Chapter
	02. Chapter
	03. Chapter
	04. Chapter

