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Detailed Explanations

1. (c)

o= Amax = Anin 160240 00 (o0,
Apax ¥ A 160+40

2. (b)
Carrier power = (A,.)* =(50)* =2.5kW
2 2
Total power = P{l +%)= 2.5(1+(0'%J= 2.95kW
3 (c)
0(t) = 1087t + Ssin(4m x 10%)
ao(t
40() = 1081 + 5 x 47 x 10°
dt |i_o
f= 1 d6) = L 1108+ 5x4nx10°]
' 2n 4t 2m
f = 2i[108n+20n><106]=5><107 +1x107
T
=6 x 107 = 60 MHz
4, (c)

The amplitude of uniformly distributed is equal to %

E[XK-1] = TXK‘lfx(x)dx

—oo

k K K
= lJ'xK—ldx:l X = (K)k~2
K K| K|,
5 (a)
Since, Y = 2x
Th dx_1
us, @y 2
_dx dx y
A = G =5 (]
(o1
S 2
6 (c)
H = Plog,~+(1-P)log,—
82 827" p
af - _
dp
1
Which gives as p = 5
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7. (b)
8. (c)
1 -5
T, = ——=10
b 0.1(10%)
f, =75 kHz =75 x 10° Hz
Now, a=2fT,-1=15-1
=0.5
9. (d)
(SNR) o< (21
(SNR)2 ~ (2n+1)2 4
(SNR), (2"
10. (a)
f. =10 f, =10 x 20 =200 kHz
5f > Max‘%‘
* dt
dx200kHz > 2nf, A
2nx(10x1o3)x(;j
%2 T 00 kHz
d > 0.157 Volts
11. (b)
f; = f. + 2(IF)
IF =10 MHz
2
(CmaxJ — fL02
Coin ) | i
In order to avoid image frequency
fLD1 = fo1 +IF=88+10=98 MHz
fL02 = fo2 +IF=108+10=118 MHz
2
Cinax = 118 =1.449:1
Cmin 98
12. (b)
fLo1 = fcl + fir =5+0.5=5.5MHz
fLo2 = fc2 + fir =10+0.5=10.5 MHz
13. (o)

y(t) = 4x(t) + 10x2(t)

4[m(t) + cos(w.t)]+10[m(#) + cos(w,t)

y(t)

4m(t)+ 4cos(o,t) + 10m> (t) + % + %cos@mct) +20m(t) cos(w,t)
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y(t) = 4cos(w,t)+20m(t)cos(w.t) = 4[1+ 5m(t)]|cos(w.t)

Now, max{| m(t) |} =A,

n = max{5| m(t) |}

u=>5A
0.8 =5A,
A, =016
14. (o)
X(t) = 6ert
Ry(t, t) = E[X(tl)X(t2)]=E[6eAt1 6eAt2]
17 e
= 36{—J.6A(“”2)dA}=18{
25
15. (a)
[ fr@)ydx =1
JCxe"‘dx =1
0
-1 1 X
CO+1)=1
. CcC=1
16.  (c)
According to MAP criterion
H,
fx(rlsy) ; 5
f(rls) & B
1 x—p)?
Now, fx(rls) = \/TI:N exp—( Nu)
1 x—1)
and fx(rls) = \/TEN exp—( N )
1 x+1)2
filr 190 = e =00
. ACC to MAP criterion
2
exp (2=
: Nol) _ho,
_+ P,
exp >
4t = 2In2
t, = %1n2=0.346

2
j| = 18 [ez(tl‘*'tz)_l]
t,+t,
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17.  (¢)
P,=1-P,
Now, since we are using ML criterion, and the input symbols are equally likely, then we can
directly choose the output based on the maximum value of the transmission probabilities.
P.=P(y;) P(y; | x)) + P(x3) - P(y, | x3) + P(x;) - P(ys | xp)
l[O.5+0.5+0.4] e
3 15

P = 1—l=£=0.533
¢ 15 15

18. (b)
Probability of error in BPSK system with a phase mismatch of ¢, is,

[ 2
P, = Q| (2Rt
L 0

P-Q ﬂ}Q{ (1.5)Eb}

Ny

=Q[ 21—31,((20530")2 ]

2N, N,
19. (a)
(0.535 - 0.455) < f, < (1.605 - 0.455)
0.08 MHz < f, < 1.15 MHz
20. (o)
s,(t) = Ocsiz(t) =aA? Cosz(e) where 0 = w f + Bsino
2 2 2

%[1+c0326]=%+ oA c0s20
2 2 2

. The output s (t) is passed through a BPF, thus
2
y(t) = OCA?cos%

2
y(t) = ou;k cos2(w,t +Psinw,,t)

21.  (d)
Y(t) = X(t) - X(t + 1)
and X2(t) = Ry(0)
Also, we have to obtain the mean value of the random process Y (¢) as
E[Y(H)] =0

o7 = E[Y*(®)]-EY()] = E[{X(H) - X(t+ D))" |

E[X?(t)] - 2E[X(t)- X (¢ +T)]+ E[X? (£ +7)]

R (0) - 2Ry (1) + Ry (0) = 2R(0) - 2R (1)
= 2[Ry(0) - Ry(m)]
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22,  (a)
N, R R
- —2 and H(f)= =
Swf) == ad HU) = = R oL
2 N 1
S =S5 H =2 -
) = SwH[H = [mf
1+ ——=—
R
NR R
R, (1) = FHS,(f)}=—2=-¢ L
4L
23. (a)
(1 0|1 0 O
G= 0 1|1 1 1
i (1 0 0
P= 111
(1 1|11 0 0
H={0 1/{0 1 0
10 1/0 0 1
Hence option “A’.
24. (d)
A
Minimum quantization error = B
Vo
where A= PLP
—L < ——xV
2L =100 PP
1000
L > 500
2% > 500
n =289
nmin =9
25. (o)
Let Y =aX + b where ‘4’ and ‘b’ are constants.
-b
then x = Y
a
dy
and, i =q
1 y—b)
) = afx( a

thus, the differential entropy of Y,

H(Y) = = [ f,(y)log, £, (v)dy
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1 (y-b 1 (y-b
—I—fx(—y )logz[—fx(y ﬂdy
Y a a a

Let, ya_b =u = dy=adu
H(Y) = ~[ fx(w)log, Efx(u)}du
= = [ fxw)log, fx(u)du+ | fx(u)logy(a)du
= H(X)+log,(a) [ fy (x)dx
H(Y) = H(X) + log,(a)
- H(Y) = H(X) + log,(4) (a=4)
H(Y) =H(X) +2
26. (¢

The value of the matched filter, i(t) = s,(T - t) = s,(t)

$1(8) * s,(f)

2Qu(t - 1) - u(t - 2)] * 4[u(t) - u(t - 1)]
[r(t-1) - r(t-2) - r(t-2)+r(t-3)]
[r(t-1) - 2r(t - 2) + r(t - 3)]

thus, the output y(t)
y(®)

8[r
8[r

1 2 3
27.  (b)
3-bit quantizer means 8-levels.
(1)
1/4
1
12
+ + + + + + m
-4 -3 -2 -1 0 1 2 3 4

The eight levels can be chosen as the midpoint of the amplitude level for optimum quantization.
Now, the signal power is equal to

N

Om }mzfm(m)dm=2Tm2fm(m)dm
4 0
2 m_3 1 + m_3 ' _EW
12), 36/, | 3
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Now, the quantization noise is equal to

1 2 2 2 3 2 4 2
G; =2 lj(m—l) dm+i (m—é) dm+i.|.(m—§) dm+i (m—zj dm
44 2 124 2 125 2 125 2

1
2
= —W
% T 12
2
G, 11/3
= om0 gy
(SNR), o, 1/12
(SNR,) 45 = 16.43 dB
28. (b)
__ K
(Parss = Tog, @)
= (BW)qpsi = 50 kHz
29. (b)
Average energy of constellation 1,
8
E, = D EsiP,
i=1
=R2
Average energy of constellation 2,
8
E,= D EsiP
i=1
.4
V24 Ll

3d°
E, = —
2
3d>
Since, E,=E, = R°= T3
= R =1.22d
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30.  (d)
n=6A, =10
A2
Signal Power = Tm =50
tization Noise P _A_Z_ 24, le
Quantization Noise Power = | o o
4(100) 1
= —X_
2 12
S 50

= x22x12 =
NG~ 200 6144

S
N—Q(dB) =10 log,, (6144) = 37.8 dB
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