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OVERALL ANALYSIS COMPARISON REPORT SOLUTION REPORT

ALL(17) CORRECT(16) INCORRECT(0) SKIPPED(1)

Q.1 ? FAQ  pp Solution Video [EeN L EVEET R TIT0) &g |:|

If Xis a random variable which is uniformly distributed in the interval [0, K], then the value of Ax " Vis equal to
QO v
© w’

e (K2 Your answer is Correct
Solution :
(c)
The amplitude of uniformly distributed is equal to %

-1 = [ XFLf ()

ox

'||] QUESTION ANALYTICS +

Q.2 P Solution Video [ECRIEVCEL TR &4 |:|

For discrete memoryless source "X with two symbol ¥, and x, are P(x,) = 0.9 and P(x,) = 0.1. Then the value H(X%) is equal to

o 0.938 Your answer is Cormect
Solution :
(a)

H(X) = 09log, D—lg+[].llngzi = 0.469 bits /message

H(X?) = 2H(x) = 2 % 0.469 = 0.938 bits/ message

e 0.635
e 0.425
e 0.255

/|| QUESTION ANALYTICS +

Q.3 p Solution Video NG EVEELTRLIT L 3 |:|

The probability density function of a random variable "X is given as fX(x). A random variable Yis defined as V= 2X. The PDF of random variable 'Y

y
is defined askfx(i]r then the value of kis equal to

o 1 Your answer is Correct
Solution :
(a)
Since, Y =2x
. a1
s, dy 2
dx dx y
. = — X)=— =
i) = g sx0= {4
1
K= 2

e 2

W | =

/||| QUESTION ANALYTICS +

Q.4 ? FAQ  pp Solution Video [EEERGCVEET VRN |:|

Which of the following is a valid power spectral density?

QO i»+s

e 68(w) Your answer is Correct

Solution :
(b)

e 4

4+ 5m

e el

1+m+m?

/||| QUESTION ANALYTICS +

Q.5 p Solution Video RGN EVEED RV &4 |:|

A source transmits two independent messages with probabilities of Pand (1 = P) respectively.
The maximum entropy is achieved when Pis equal to

e 0.1
e 0.25

e 0.5 Your answer is Correct
Solution :
(c)
H = Plog,~+(1-P)log,
&2 P B2 1—
H
dp
1
Which gives as P = E
o 0.75
/||| QUESTION ANALYTICS +
Q.6 ? FAQ  pp Solution Video [EEREGEVEET RN & |:|

Let "X’ be random variable with mean 5 and variance 3. A new random variable 'Y" is defined as Y = 5X + 9, the variance of Yis equal to .

. 75 Your answer is Cormect75
Solution :
75

oy = (5)*x0% =25%3=75

/||| QUESTION ANALYTICS +

Q.7 ? FAQ  pp Solution Video [EEeRG VR RINE &2 |:|

Consider the power spectral density of a random process X(t) is given by
S5y (w) = 53(w) + 1.58(w - 2m) + 1.58(w + 2m)
Then, the average power of the process is equal to W.

. 1.27 (1.25-1.30) Your answer is Correct1.27

Solution :
1.27(1.25-1.30)

p= E[Xz(t]]=2—;£5x[m}dm

= i[5+ 1.5+1.5] :i =1.27
2n 21

/||| QUESTION ANALYTICS +

Q.8 ? FAQ  pp Solution Video [EEERGCVEET VRN |:|

A continuous random variable X has a pdf

i ;o D=x=M

fx(x]: M
0 ; Otherwise

Then the value of differential entropy

‘ o increases with increase in value of M. Your option is Correct ‘

e decreases with increase value of M.

‘ e is equal to logs M. Your option is Correct ‘

e it is independent of M.

‘ YOUR ANSWER - a,c | ‘ CORRECT ANSWER - a,c ‘ ‘ STATUS-
Solution :
(ac)
H(x) = - [ fx(x)-log, fx(x)dx
M
1 1
_'E M B2 M 9]
/||| (QUESTION ANALYTICS +
Q.9 Pp Solution Video NG EVEE LT i |:|

Which of the following is a property of mutual information (X : Y) where Xand ¥ are two random variables.

‘ o IX;Y)=1I(Y; X) Your option is Correct

9 IX;Y)#0

e I(X;Y)=H(X)+H(Y)-H(X, Y) Your option is Correct

Y ] Your option is Correct

© I(X;Y)=H(Y)- H(E

‘ YOUR ANSWER - a,c.d | ‘ CORRECT ANSWER - ac.d ‘ ‘ STATUS -

Solution :

(a,cd)
I(X; Y) is always non-negative i.e. [(X ; Y) = 0, but it can be equal to zero.

/||| QUESTION ANALYTICS +

Q.10 ? FAQ  pp Solution Video [EeN G EVTET R0 TIT0) g |:|

Arandom process is defined as X(f) = 69’”, where 'A" is random variable uniformly distributed in the interval [0, 2]. Then the autocorrelation function
Ry(ty, t3) is given as

QO -1
© 24 -1

18 Your answer is Correct

2t + 1)
—|e -1
t +i; [ ]

Solution :
(c)

X(t) = et
Rylt,, t,) = E[X(t,)X(t,)] = E[6e™* 6e*]

2 Alty +15) P
= 36 l,fe‘“*’“ﬂda g = B ey
2; i +1

, h+h

18 raw-n)_q
bt

/||| QUESTION ANALYTICS +
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ALL(1T) CORRECT(186) INCORRECT(D) SKIPPED(1)

Q1 ? FAQ P Solution Video [EEERGEVTET R TIT e 2 |:|

Arandom process X(f) has a periodic sample function as shown in the figure below:
x(t) §

e t

e T —
Where A, Tand to = Tare constants but £ is random variahle uniformly distributed on the interval (0, 7), then the pdf is equal to

e T—t¢ ta Your answer is Correct
= +Lar—A

[ - ]a:) 51— 4)

Solution :

(a)

The procedure are identical, let € = ¢,
T-t,

The above value should be non-negative, this will happen only for ( ] and also since x can

have only two values A and 0, thus

Here, Fe(xle=e) = P{X£x|5:€}
= _@u(ﬂ +_%"’u[x —A)]
Because ‘x” can have only value of zero and A.
(Tt t
Thus, felxle=e) = %}atﬂ +Lo00

) = | felxle=o)f(ene

_ [Q}S{x} ¥ [% ]a{x _4)

T—t,

t?“ﬁ(x) +[ }a(x _A)

e {'EF;_E{,]S{I)+(T_%]E(I —A)

o

£, T
?E-(x] + E_S{I A)

[

/||| QUESTION ANALYTICS +

Q.12 ? FAQ p Solution Video (% Have any Doubt ? |:|

The random variable Yis defined by v :%[X+ | X|} where ‘X’ is another random variable. Then the density function of 'V for y > 0 is equal to

o fx() Your answer is Correct
Ay =—""""—
1-F¢(0)
Solution :
(a)

Given, y:%[x+|x|]

when x > 0, = l[;v¢:+ x):l(x+x]=E=x, y=0
Y73 > Y

andy=x, y>0

F, (y) = P[X=y|X=0]
P[X=y, X=0] P(X<zy X=z0)
a P(X=0) 1-P(X<0)
_ P0=X<=y) Fly)-Fl(0)
T 1-P(X=0) 1-F(0)
d fx(y)
Ay) = —F =
f‘; () dy ¥ () 1-E.(0)
e fy(x)
vi=
FW) 1-E,(0)
e fx(x)
(y)=
Fely 1-F.(0)
o fx(x)
fr(y) 1+E,(0)

/||| QUESTION ANALYTICS +
Q.13 P Solution Video NG EVEE LT s |:|
A random variable X has the PDF fy(x) given by

Cxe™ ; x=0
fx) = l 0 ; x=0
Then the value of Cis equal to
o 1 Your answer is Correct

Solution :

(a)

[ felax =1

ICxe‘xdx =1

0
-1 1 i

cio+1) =1

C=1
0°
L c I
0O

/||| QUESTION ANALYTICS +
Q.14 ? FAQ  pp Solution Video [EEERGEVCET RGN & I

Consider the channel shown in the figure below:
025
= 2 Hl

025 025

If (X, Y)= 0.15 0.15 then the mutual information is equalto I(X ; Y) =
01 01

. 0 Correct Option
Solution :
0
0.25 0.25
P(X, ¥Y)={015 015
01 01
P(x,) =025 +0.25 = 0.5
P(x,) = 0.15+0.15 = 0.3
P(x,)) =01 +01=02
and P[yll =0.5
P(y,) = 0.5
P(X) = P(x;)logy—— + P(x;)log + P(x5)log, —
= 1 2 2 2 3 2 or %
P(x,) P(x;) P(x;)
1 1 1
= 05log,— +0.3log,—+0.2log, —
0825 T 081 3T 082,
= 1.485 bit/symbeol
and, H(Y) = P(y,)log, + P(y;)log;
P(y,) P(y,)
— 05log,—L +05log,—— =1 bit/symbol
OBy s T 0825
H(X, Y)= 0.25lo 1 025l0g, L +0.15l0g —— +0.15l0g —— +0.1log, —+0.1log ——
e It Tt R T- It K T- It & B
= 2.485 bits/symbol
I(X, Y) = H(X) + H(Y) - HX, Y)
=1.485 + 1 - 2.485 = 0 bits/ symbol

/||| QUESTION ANALYTICS +

Q.15 ? FAQ p Solution Video {? Hawve any Doubt ? |:|

The probability density function of a random variable Xis given by

8
filx) = —5 forx>2

X\
Then the value of E[E} is equal to

. 1.333(1.200 - 1.400) Your answer is Correct1.33

Solution :
1.333(1.200 - 1.400)

5] - o

/1] (QUESTION ANALYTICS -+

Q.16 ? FAQ  pp Solution Video [gul; EVEET LT &4 |:|

An autocorrelation function of a stationary ergodic random process is shown below:

Ryl

_/_4_
5_

v

=
[R7]] -

10 T
Then,

the mean value EX] of the random process is 5.

the value of total power of the signal is 15. Your option is Correct

the value of AC power of the signal is 10. Your option is Correct

the value of DC power of the signal is 25.

© 00 e

‘ Y¥OUR ANSWER - b,c ‘ ‘ CORRECT ANSWER - bc ‘ ‘ STATUS - 0

Solution :
(b, c)

=
I

¢ = EHX°]-{E[X]y
E[X*(t)]| =R (0) =15
and E[x®)] =5
0, =15-5=10

/||| QUESTION ANALYTICS +

Q.17 P Solution Video NG EVEETE LT s |:|

Two binary symmetric channel's are connected in cascode as shown in the figure below:

0.8 Wi 0.7
1 e - * = e
Y2
I = - = o)
08 0.7
The value of P(xlj = 0.6 and P[xz} = 0.4. Then,
o the probability of P(z,) is equal to 0.524. Your option is Correct
o the probability of P(z) is equal to 0.476. Your option is Correct
e the probability of P{y;) = P(y,).
‘ o If P(x,) = P(x,), then P(z,) = P(z,). Your option is Correct
‘ YOUR ANSWER - a,b,d ‘ ‘ CORRECT ANSWER - a,b,d ‘ ‘ status- @ ‘

Solution :
(a, b,d)
0.8 02|07 03 0.62 0.38
P 03 o)l0s 07)oas 0o2)
02 08]]03 07 0.38 0.62
_[p P 0.62 038
0.62 0.38
= [0.6 0.4]{ }
0.38 0.62
P(Z) = [0.524 0.476]
P[Zl] =0.524
If P(x,) = P(x,) then
0.62 038
P(Z) = [0.5 D.5]|: _ }
0.38 0.62
P(Z) = [0.5 0.5]
||| QUESTION ANALYTICS +
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