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Ans.

Sol.

The number of minutes spent by two students,
X and Y, exercising every day in a given week
are shown in the bar chart above.

The number of days in the given week in which
one of the students spent a minimum of 10%
more than the other student, on a given day,
is

A.5

C.7

D

Sunday = 55 + 10% = 60.5

65 > 60.5

Monday = 45 + 5.5% =
70 > 49.5

Tuesday = 55 + 10%
65 > 60.5
Wednesday = 50 + 10% = 55
60 > 55

Thursday = 55 + 10% = 60.5
60 < 60.5

Friday = 20 + 10% = 22

35 > 22

Saturday = 50 + 10% = 55
60 > 55

49.5

60.5

2

Ans.

Sol.

Ans.

Sol.

p and g are positive integers and E+ﬂ =3,
q P
2 2
then p_2+q_2 =
q P
3 B. 11
9 D. 7

A.

C.

D
[2+g]=z—i+g—§+2
p2

92
4—2+

5= 32-2=7

Computes are ubiquitous. They are used to
improve efficiency in almost all fields from
agriculture to space exploration. Artificial
intelligence (AI) is currently a hot topic. Al
enables computers to learn, given enough
training data. For humans sitting in front of a
computer for long hours can lead to health
issues.

Which of the following can be deducted from
the above passage?

(i) Nowadays, computers are present in
almost all places.

(ii) Computers cannot be used for solving
problems in engineering.

(iii) For humans, there are both positive and
negative effects of using computers.

(iv) Artificial intelligence can be done without

data.

A. (i) and (iii) B. (ii) and (iii)
C. (i), (iii) and (iv)  D. (ii) and (iv)
A

Nowadays, computers are present in almost all
places. “efficiency in almost all fields from
agriculture to space exploration” is true.
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Ans.

Sol.

Ans.

be
problems in engineering. This statement is
false. This
passage.

Computers cannot used for solving
is contradictory to the given

“from agriculture to space
exploration”

For humans, there are both positive and
negative effects of using computers. This
statement is true. “can lead to health issues”
shows the negative effect and positive effect is
shown by “improve efficiency in almost all
fields”.

Artificial intelligence can be done without data.
This statement is false. This is contradictory to
the given passage. “given enough training
data”.

So, correct option is A.

The current population of a city is 11,02,500.
If it has been increasing at the rate of 5% per
annum, what was its population 2 years ago?
1. 10,00,000 2.9,92,500
3.12,51,506 4. 9,95,006

A

Let current population = P

P(1.05)2 = 1102 500

P = 1000000

Nostagia is to anticipation as is to

Which one of the following maintains a similar
logical relation in the above sentence?

A. Future, past
C. Past, future
C

Consider the following sentences:

B. Present, past

D. Future, present

(i) I woke up from sleep.

(ii) I woked up from sleep.

(iii) I was woken up from sleep.
(iv) I was wokened up from sleep.
Which of the above sentences are
grammatically CORRECT?

3

Ans.

Sol.

Ans.

Sol.
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A. (i) and (ii) B. (i) and (iii)
C. (ii) and (iii) D. (i) and (iv)
B

Wake means to stop sleeping; to make
somebody stop sleeping.

The three forms of the verb “wake”:

e Present - Wake

e Past - Woke

e Past participle - Woken/Waked

The sentence (i) I woke up from sleep and
sentence (iii) I was woken up from sleep is
correct.

Hence, option (i) and (iii) is correct.

Corners are cut from an equilateral triangle to
produce a regular convex hexagon as shown in
the figure above.

The ratio of the area of the regular convex

hexagon to the area off the original equilateral

triangle is

A.3:4 B.2:3
C.4:5

B
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Ans.

Sol.

V3
area of hexagon 69Ta 6 2
area of triangle "9 3
g \f(%)z

Consider a square sheet of side 1 unit. In the
first step, it is cut along the main diagonal to
get two triangles, In the next step, one of the
triangles is revolved about its short edge to
form a solid cone. The volume of the resulting

cone, in cubic units, is

A. 3n B. 3_7'c
2

c. X p. 2%

3 3
C

1
1
/ IS
\-/ r=1

V:lnrzh:ln

3 3

Given below are two statements and two
conclusions.

Statement 1: All purple are green.
Statement 2: All black are green.
Conclusion I: Some black are purple.
Conclusion II: No black is purple.

the
conclusions, which one of the following is
logically CORRECT?

A. Both conclusion I and II are correct.

Based on above statements and

B. Either conclusion I or II is correct.
C. Only conclusion II is correct.

D. Only conclusion I is correct.

4
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Ans. B
Sol.

purple Black

|

10. I5 purpie are purple
o
The least number of squares that must be
added so that the line P-Q becomes the line of
symmetryis
A. 4 B.
C.6
Ans. C
Sol.
€
7 %%I
oW, | 7
i N®
TN ®
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1. For the circuit with an ideal OPAMP shown in The difference between the maximum voltage

the figure, Veeris fixed. and minimum voltage of the output waveform

Vo (in integer) is V.

Ans. 10

Sol. It is a negative clamper. The swing of the

output = Swing of the input

If Vour =1 volt for Viv = 0.1 volt and Vour = =10V

OMaximum VO Minimum
6volt for Vin =1 volt, where Vour is measured

3. The switch in the circuit in the figure is in
across RL connected at the output of this 9

osition P for a long time and moved to
OPAMP, the value of Re/Ruy is P 9

position Q attimet =20

A. 2.860 B. 3.825
C. 3.285 D. 5.555 ska  p
A AR t=0
Ans. D Wy “y( S8
R R R Q
Sol. V ,,=[1+—FC||[1+—2—|V-—LV P 10 ko
ou Rin Ry +R, | ™ Ry, 20 v(_) g20kn v(t) =<1 mF
R R 0.1 mH
Let C=[1+—|-|1+-—2— |V
Rin R; +R,
R¢
_C_2f - dv(t
Vout 1 R. (0.1)=-1 The value of dv(®) att = 0*is
In dt
R¢ A.-5V/s B. 3 V/s
Vour =C- (1) =-6 / /
in C.-3V/s D.0V/s
R Ans.
R _ 5 _s5555k0 ns. C
Rip 0.9 Sol. Att=0"
2. An asymmetrical periodic pulse train vin of 10 5k P
V amplitude with on-time Ton = 1 ms and off- Ww Sk
time Torr=1 ps is applied to the circuit shown . o SE 10kQ
< + >
in the figure. The diode D1 is ideal. 20 (J_r) EEZOkﬂ V.(0)) o/c ':'
20 nF Volt - s/c} i(0)
i L ]
It
+

L(0) = % _1mA

v, @ 500 kQ .

1
V.(0) = 20 x 22 — 10 volt
c(07)=20x37

AAAA
Yy
=)
-
<
)

5
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5k P

AAAA_Q
vy

5kQ

yvy

20kQ

AAAA
yyy

20 Cf)

Volt | )1mA

iC(O*)+%+1:O

—i.(0") = -3mA

dVe(@) _ic(07) _ —3mA _ —3volt/sec
dt Cc 1mF
4. The energy band diagram of a p-type
semiconductor bar of length L wunder
equilibrium condition (i.e., the Fermi energy
level Er is constant) is shown in the figure. The
valance band Ev is sloped since doping is non-
uniform along the bar. The difference between
the energy levels of the valence at the two
edges of the bar is A.
p-type
E,
. E,
A
v
z=0 z=1L
If the changes of an electron is q, then the
magnitude of the electric filed developed inside
this semiconductor bar is
28 (B
qL 2qL
A A
. Zq_L D. q_L
Ans. D
Sol. Electric ﬁeld=l x dE
q dx

6
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dE_A
dx L
E= 2
qL
The refractive indices of the core and cladding
fiber are 1.50 and 1.48,

respectively. The critical propagation angle,

of an optical

which is defined as the maximum angle that

the light beam makes with the axis of the

optical fiber to achieve the total internal
reflection. (rounded off to two decimal places)
is___ degree.

Ans. 9.36

Sol.

Cladding n,\

Bc = Critical Angle = sin™ (n_ZJ
nl
8a = Acceptance Angle = sin™ (,/nf —nj)

8 = Critical Propagation Angle = 90 - 6.

So, 6=90—sin" [”—Zj

nl
=90 -sin™* 1.48
1.50
= 9.36°
6. Consider the two-port network shown in the
figure.
L, 10 &
+ 0 W °+
v 1 :: ™\ ‘: V.
. o <>3v2 310 Vv
- O o
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Sol.

Ans.

Sol.

The admittance parameters, in Siemens, are

A.yi1 = 2.y12 = -4, Y21 = -4, y22 = 2
B.yi1=2.y12=-4,y21=-1,y22 =2
Cynu=2.yi2=-4,y21=-4,y2=3
D.yn=1.yi2=-2,ya1=-1,y22=3
D
KCL at port 1,
I = % -3V, + #
I1 = 2V1 - 4V2
(1)
KCL at port 2,

V, -V
L=V, +-2 ] 1
L=-Vi+ 2Vz .. (2)
Y- { 2 —4}

-1 2
A unity feedback system that wuses
proportional-integral (PI) control is shown in
the figure.
X(s)+ K, 2 Y(s)

T- Kets s vas' 45542
The stability of the overall system is controlled
by tuning the PI control parameters Kp and Ki.
The maximum value of K: that can be chosen
so as to keep the overall system stable or, in
the worst case, marginally stable (rounded off
to three decimal places) is
3.125
e 1+ oK, 2

s S°+4s° +55+2

s* + 4s3 + 5s5- + (2 + 2ke)s + 2Ki = 0
Routh Array
s* 1 5 2KI
3 4 2 + 2Kp 0
2 18- 2K; 0

4

7
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(18 - 2I‘Pj(z +2K,) - 8K,
st 4

18 -2k, 0 0
4
s0 2K1 0 0
For marginally stable
1. 18_42KP >0->K, <9

2. 2Ki> 0 —-Ki>0

3. (=%E) 2+ 2K,) — 8K, = 0 = Roz

(9-Kp) (1 +Kp)-8Ki=0
=8y =9+ 8x -x2

@:8—2x=0
dx

So, Ki is maximum for Kp = 4
8(KDmax = 9 + 8(4) — 42
=9+32-16 =25

25

(KI)maX -3 =3.125

8. A silicon P-N junction is shown in the figure.
The doping in the P region is 5 x 10'® cm™3 and
doping in the N region is 10 x 10'® cm™3. The
parameters given are
Built-in voltage(®wi) = 0.8 V
Electron charge (q) = 1.6 x 10°1° C
Vacuum permittivity (eo) = 8.85x 1072 F/m
Relative permittivity of silicon (esi) = 12

P N
I:' 1.2 ym :I: 0.2 ym >I

The magnitude of reverse bias voltage that
would completely deplete one of the two
regions (P or N) prior to the other (rounded off
to one decimal place)is V.

Ans. 8.24

Sol.
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Ans.

Sol.

1.2pm 0.2um
T
1
I
1
1
+—r >
0.4pm 0.2um

Na wp = Np wn

5% 10%® wp = 10 x 10 wy

If won = 0.2 pm ~wp = 0.4 um

“W = Wn+ Wp =0.6 um =0.6x 10" cm (1)
w = total depletion width

_ _GN
Vi =Vo+ Ve =

w2 (1)

S

Vo = built in potential

Vr = applied voltage in revere biased
i1 1 1 1

N Ny Ny, 5x10'® 10x10%*

» N =10/3 x 10'¢ (cm™) (3)
6, =12x8.85x10712 F/m

gs =106.2x107™ F/cm (4)

(5)
putting equation (1), (3), (4), (5) in equation
(2)

ebi = Vo= 0.8V

1.6x107° x10/3x10'®
2x106.2x107

0.8 + Vr = 9.039

Vr =9.039 - 0.8

Vr = 8.239 = 8.24V

If (1235)x =(3033)y, where x and y indicate the
bases of the corresponding numbers, then
A.x=8andy =6 5
C.x=9andy=7 4

A

(1235)x = (3033)y

X3+ 2x2+x!1x3+x"x5=y3x3+y>x0

0.8+ Vg = x(o.sx1o-4)2

B.x=7andy

D.x=6andy

+y!x3+y®x3

X must be > 5

8

10.

Ans.

Sol.

11.

Ans.

Sol.
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y must be > 4
83+82x2+8'x3+1°x5=63x%x3+67
x0 +6x3+1x3

512+ 128 +24 +5 =648 + 18 + 3

669 = 669

Hencex =8,y =6

Two continuous random variables X and Y are
related as

Y=2X+3

Let o} and o3 denotes the variances of X and

Y respectively. The variances are related as

A. o =405
B. o3 =250,
C. o5 =20%
D. o =50%
A

Variance of x is o2

Variance of y is ifY=2x+ 3
65 = 4cs§

Consider a real-valued base-band signal x(t),

band limited to 10 kHz. The Nyquist rate for
the signal y(t) = x(t) x (1+%j is

B. 20 kHz
D. 30 kHz

A. 60 kHz

C. 15 kHz

D)

x(t) is band limited signal to 10kHz.
t

y(t)=x(t)x(5+1]

x(f)

A 4

-10k 10k

Y(f) = X(f) x 2 x(2f)

https://byjus.com/gate/
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x(2f)

-5k 5k

fm = 15 kHz

NR = 30 kHz
12. A circuit with an ideal OPAMP is shown in the
figure. A pulse Vin of 20 ms duration is applied
to the input. The capacitors are initially
unchanged.

5V

10 kQ

ov

t:()t=20ms1

N +12V

VIN

vOUT

-12V

The output voltage Vour of this circuit at t =
0* (ininteger)is V.

Ans. -12

Sol.

AAAA
yvvy

Apply miller’s theorem
2uF
Vv

Req

9

13.

Ans.

Sol.

BYJU'S

T= Req C=0
Ideal differentiator with 180° phase shift

20 msec

-12

We are getting impulseatt =10

and t = 20 msec

fort =0%*Vo=-12V

300 10

A speech signal band limited to 4 kHz, is
sampled at 1.25 times the Nyquist rate. The
speech samples, assumed to be statistically
independent and uniformly distributed in the
range -5V to +5V, are subsequently quantized
in an 8-bit uniform quantizer and then
AWGN

telephone channel. If the ratio of transmitted

transmitted over a voice-grade
signal power to channel noise power is 26 dB,
the minimum channel bandwidth required to
ensure reliable transmission of the signal with
arbitrarily small probability of transmission
error (rounded off to two decimal places) is

kHz.

9.25
S
C =Bl 1+=
092( + Nj

If C = Ry, we don’t get error

https://byjus.com/gate/
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14.

Ans.
Sol.

ufn]

Blog, (1 + %j >Ry
Ry nfs

>
S\ S
log, (1 + NJ log, (1 + Nj

_ nx1.252) f,

- s
log, |1+

_ 8x(1.25) 8000
- Iogz(1+102'6)

B>

B

B

S
10l0g> = 26
IN

S
log—=2.6
gN

S_

10%9)

80,000 80,000
B > >

> > > 9259.25
log, (1 + 102-6) 8640

B > 9.259 kHz

Bmin = 9.25 kHz

For a unit step input u[n], a discrete-time LTI
system produces an output signal (26[n +1] +
o[n] + O[n-1] ). Let y[n] be the output of the

system for an input [(%j u[n]]. The value of

y[0]is
0

25[n + 1] + 8[n] + 8[n - 1]

u[n]<——>Z'T' zil
28[n+1]+6[n]+6[n—1]<i—> 2z+1+271
:22+1+l

z
B 222 vz +1
B z

10

15.

Ans.

Sol.
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o = [2241) [ £
H(z) - (z-1) (2222 +z+1)
(z) - 2t

H(z) =2z-1-22
h[n] = 28[n + 1] - d8[n] - 8[n - 2]

x[n] —» hIn] |—3 y[n]

hin] = 28[n + 1] -

x[n] = (%j ufn],
o[n] - &[n - 2]
y[n] = x[n] * h[n]
y[n] = x[n] * [28[n + 1] = 8[n] - 3[n - 1]]
y[n] = 2x[n + 1] = x[n] = x[n = 2]

y[n]= ZGTH .u[n+1]- (;jﬂ un]- [;Jn_z .u[n-2]

y[0]= z(ljl 1]~ (1]0 u[0]- (EJZ u[-2]

2 2 2
y[0]=1-1-0
y[0] =0
Consider a polar non-return to zero (NRZ)
waveform using +2 V and -2 V for representing
binary ‘1" and ‘0’ respectively, is transmitted in
the presence of additive zero-mean white
Gaussian noise with variance 0.4 V2. If the a
priori probability of transmission of a binary ‘1’
is 0.4, the optimum threshold voltage for a
maximum a posteriori (MAP) receiver (rounded
off to two decimal places) is V.
0.04
Given NRZ waveform taken 2 values +2V and
-2V
Binary 1 —» +2V — a:
Binary 0 —» -2V — a2

variance 02 — 0.4 V2

https://byjus.com/gate/
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16.

Ans.

Sol.

17.

P[x = 1] = 0.4
P[x = 0] = 0.6
2 P(0
G _Bin, o [P(0)
2 a - a, P(1)
2-2 04 0.6
L2, | 22
2 4 0.4
Vin = 0.04

A sinusoidal message signal having root mean
square value of 4 V and frequency of 1 kHz is
fed to a phase modulator with phase deviation
constant 2 rad/volt. If the carrier signal is c(t)
= 2 cos (2n10%t), the maximum instantaneous
frequency of the phase modulated signal
(rounded off to one decimal place)is__ Hz.

1011313.7

mM(t)ms = 4V

%m(t) = 42 x 2% 10 cos (2nx 10%t)
m(t) = Np)

d”;t(t) 42 x21x10°

Kp =2 rad/ volt

PM: 8(t) = we t+ kpm(t)

wilt) = we + kS

dt
Fvaximum = fe + ;—; : {dndﬁ_t(t):l
Frtaximum = 1000 X 103 + = x 4y22m x 103
Faximum = (1000 + 842 | kHz
fmaximum = (1000 +11.3137)kHz
fmaximum = 1011.3137 kHz

The exponential Fourier series representation
of a continuous-time periodic signal x(t) is

defined as

11

Ans.

Sol.

BYJU'S

X(t) = Z a e’

k=—0
Where the

frequency of x(t) and the coefficients of the

wo is fundamental angular
series are ak. The following information is given
about x(t) and a.

I. X(t) x(t) is real and even, having a
fundamental period of 6

II. The average value of x(t) is 2

k, 1<k<3
MLoa, =4 " g

The average power of the signal x(t) (rounded
off to one decimal place) is
32

(1) x(t)

Real + Even

C.T.F.S. ay

Real + Even
e a_k = ak

But ak is real

S a-k = ak (1)
II. ao =2

III. & = {';

k=123
otherwise

a1
az
as
aa

as

=g rad +ad +aj+ad, +a3 +a
=22+ 12412422+ 22+ 32+ 32
=4+1+1+4+44+49+9

= 32 Watts

https://byjus.com/gate/
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18.

Ans.

Sol.

The vector function F(r) = -x i+ y jis defined

over a circular are C shown in the figure.

r

ey

45°

o
11—

The line integral of ICF(r).dr is

AL B. 1
6 2
C 1 D L
B
F(r)=-xi+y]
[F(r).ar
C
I( XI+y_])(dXI+dy_])
C
:J‘ xdx+ydy
C
A
i C
45° >
:
r=1

X =rcos 0 = cos 6
dx = - sin 8 db

y=rsinf® =sinH
dy = cos 6 d6

n/4
j —cose(—sine).de +sin0 cos 6 do
=0

n/4
I 2 sin6.cosH do

0
n/4
j sin2 6 do
0

12

19.

Ans.

Sol.

20.

Ans.

Sol.

BYJU'S

_{coszer/4
2 Jo

1 1
2 107t=3

A digital transmission system uses a (7,4)

systematic linear Hamming code for
transmitting data over a noisy channel. If three
of the message -codeword pairs in this code
(mi; ci) where ciis the codeword corresponding
to the i™ message mi, are known to be
(1100;0101100), (1110;0022220) and (0110
; 1000110), then which of the following is a

valid codeword in this code?

A. 0110100 B. 1011010
C. 0001011 D. 1101001
C

Given code is systematic linear hamming code
of order (7, 4)

Given message and code word pairs are

1100; 0101100

1110; 0011110

0110; 1000110

The code word is of the form

p1 p2 p3 d1 d2 d3 d4

where P1 = di@d2pd4

P2 = d2®ds®Pd4

Ps = di®d2pds

The code word which satisfies this pattern is
0001011

= option 'C’ (or) option ‘3’ is answer.

If the vectors (1.0, -1.0, 2.0), (7.0, 3.0, x) and
(2.0, 3.0, 1.0) in R3 are linearly dependent the

value of x is

8

Given vectors are
=[1-12]

X2 = [7, 3 X]

https://byjus.com/gate/
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x3 =1[231] The integrating factor of the differential
are linearly dependent equation is
Let A =[X]XGX] | A. (1-x7)7? B. (1-x*)™*
1 7 2 C. (1-x*)"? D. (1-x*)™"*
A=|-1 3 3
2 x 1l Ans. D
1d
Rank (A) < order of 3 Sol. \/‘ di - X \N .
~rank (A) < 3 (1-x°
= A should be singular matrix |[A] = 0 Jy=v
1 7 2
é[-l 3 3]=o 1 dy_av
5 x 1 2,y dx  dx
>1x(3-3x)-7x(-1-6)+2x(-x-6) = 1 dy zdl
0 fdx dx
>-5x+40=>x=8 :>jv+ x2 _
21. A standard air-filled rectangular waveguide X (1-x9)
with dimensions a = 8 cm, b = 4 cm, operates dv, o ox X
d -x2 2
at 3.4 GHz. For the dominant mode of wave X 2l=x)
propagation, the phase velocity of the signal is p-_ X s~and Q=2
2(1-
Vp. The value (rounded off to two decimal (1=x%)
places) of vp/c, where c donates the velocity of IF. = el P
Iight, is ,I4d
Ans. 1.1987 e
Sol. a=8cm, b=4cm ;11(142:)“
dominant mode = TEio .
¢ 3x10° 30 =e+logel1™?
. —_— x10° =1.875 GHz
2a 2x8 16 =eloge(1-x) +
Opening frequency f = 3.4 GHz 1
P g1red Y LF.=(1-x%)"
2 2
coso = \/1 _(f_cJ _ \/1 _ (1-875j 23. A 4 kHz sinusoidal message signal having
f 3.4 amplitude 4 V is fed to a delta modulator (DM)
=41-(0.5514)* =41-0.3040 operating at a sampling rate of 32 kHz. The
c0s0 = J0.696 — 0.8342 minimum step size required to avoid slope
v overload noise in the DM (rounded off to two
?p = ﬁ =1.1987 decimal places) is V.
' Ans. 3.14
22, Consider the differential equation given
2n) (4k)(4
below. Sol. A= 27l Am = ( n)( )( ) = n volt
dy N f, 32k
X —
dx 1-27 " \/_ = 3.14 volt
13
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24.

Ans.

Sol.

25.

Ans.

Sol.

Consider the circuit shown in the figure.

@ 2ma

1 kQ

The value of vo (rounded off to one decimal

place) is V.
1
6 mA
©
1 ko
'y 8 mA
av (F +
V,2 1k
‘Ko : G 2 mA
Apply KCL,
V,-4 V
0 +-2+8-6=0
1 1
2Vo-4+2=0
Vo = 1 Volt

Consider the integral
¢ sin(x)

X
Cx*(x* +4)

Where C is a counter-clockwise oriented circle

defined as |x - i| = 2. The value of the integral
is
b yis
A. ——sin (2i B. ——sin (2i
3 (2) 1 (2i)
T T
C. —sin (2i D. —sin (2i
1 (2i) 5 (2i)
A
Z = 0 index 2
Z==2j

14

26.

BYJU'S

[(z-1)]= 2

Ix +iy —i] =2
X2+ (y-1)2=2?
Cent (0, 1) Rad. =2

sinz
fz) = ——"—"—
7%(z - 2i)(z + 2i)
_ 1, ~d 5 sinz
R1= 1! lzl_trol dz~  z2(z%+4)
2 _ i
R, = lim (z +4)cc2>sz 2smz(22)
20 (z-+4)
R, = 4-0 _ 1
16 4
7. sinz _ -sin(2i)
R, = Zli’?l 22(z+20)  4x4i
_ Hisin(2i)
16

By Cauchy’s Residue theorem,

sinz .
C'([)zz(zz iy z = 2ni[R; +R,]

- 2ni{1+i5in(2i)}

4 16

In high school having equal number of boy
students and girls, 75% of the students study
Science and the remaining 25% students study
Commerce. Commerce students are two times
more likely to be a boy than are Science
students. The amount of information gained in
knowing that a randomly selected girl student
studies Commerce (rounded off to three

decimal places) is ___ bits

Ans. 2807 bits

Sol.

Prob. of Science student

https://byjus.com/gate/
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27.

Ans.

Sol.

3
P(S) = >
(S) 2
Prob. of Commerce student
1
P(C) = =
(©) 2
B] 2 _
P|=|==; Prob. that boy student is
LC] 3
commerce
B 1 . .
P|=| = =; prob. that girl student is
LS 3
commerce

{g-3[2)-

P(G) = P(S). P[g} +P(C).P [%}

_P(Gno)_"© P(gj

1)

P(G) P(G)
1 1 1
11 1
__ 43 _12_1
3 2 11 7 7
—X—t+—.- =
4 3 4 3 12
1
I=1 =
092P
I=log]
I = 2.807 bits

Consider the vector field F = ax (4y- c1z) +
ay(4x + 2z) + az(2y + z) in a rectangular

coordinate system (x,y,z) with unit vectors ayx,

ay, and a.. If the field F is irrotational
(conservative), then the constant c1 (in
integer) is

0

F=(4y-Ciz) &, +(4x+22)a, +(2y +2)3,
-+F is irrotational
~curlF=0

VxF=0

15

28.

Ans.

Sol.

BYJU'S

n an an

a, a, a,

0/ ox o/ oy 0/ oz
(4y - Clz) (4x + 22) (2y + z)

- =0

5 {%(w v2)- 2 (ax 22)}

. [ o 0
_ay[a—x(2y+z)—§(4y—clz)}
+8,| 2 (ax+22)- 2 (4y-Cpz)| = 0
21 ox oy 1

=3a,[2-2]-4,[0+C,]+&,[4-4]=0
-038,-C; 4,+03,=0

Ci=0

The content of the registers are R1 = 25H, R2
= 30H and Rs = 40H. The following machine
instructions are executed.

PUSH{R:}

PUSH{R:}

PUSH{R3}

POP{R1}

POP{R2}

POP{Rs}

After execution, the content of registers Ry,
Rz, R3 are

A. R:1 =40 H, R2 =25 H, R3
B. Ri =40 H, R2 =30 H, R3
C.R1 =30H, R2 =40 H, R3
D. Ri1 =25 H, R2 =30 H, R3
B

Ri = 25H, R2 = 30H, R3 = 40H

30 H
25 H
25 H
40 H

PUSH
R,=40H —  —ta .
PUSH |- 40H

——44 30H —
pusH * — A R,=30H
-~ TW25H 4+~ R,=25H

%

R,=30H

R;=25H
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29.

Ans.

Sol.

PUSH and POP instruction is used in stack
which is based on last IN first out [LIFO]

Option (B) is correct

R1 = 40H
R2 = 30H
Rs = 25H

For the transistor M1 in the circuit shown in the
100pA/V2 and (W/L) = 10,

where un is the mobility of electron. Cox is the

figure, MnCox

oxide capacitance per unit area. W is the width

and L is the length.

VI]I] =

w

v

eyy

R, = 20 kO

AMMA

VDU'I

—

The channel length modulation coefficient is

ignored. If the gate-to-source voltage Vs is 1

V to keep the transistor at the edge of

saturation, then the threshold voltage of the

transistor (rounded off to one decimal place) is
V.

0.5V

W

1, .
Ip = 2k Y (Ves - W)

2
1 2
Ip :5x0.1><10><VDS

At Boundary of triod and saturation

Vos = Vas — Vi
ZOIDS :3—VDS

3-Vpe 1 )
DS :TDSZEXO.].X].OXVDS

by solving above equation V,;, = 0.5V

16

30.

Ans.

Sol.

31.

Ans.

Sol.

BYJU'S

For a vector field D = pcos? ® ap + z%sin? ®a o
in a cylindrical coordinates system (p, ®,z)
with unit vectors ap, as and az, the net flux of
D leaving the closed surface of the cylinder
(p=3, 0 £ z £ 2) (rounded off to two decimal
places) is

56.54

D = pcos?p a, + z?sin’¢pa,

¢ =[D-ds=f(V-D)dv

7.6 =12 ycosa] s 2[5

= T

[2pcos® ¢ +z*2sin¢cos ¢ |

= O

[2pcos® ¢ +2°sin2¢ |
P
dv = pdp do dz
Y= fff%[Zp cos? ¢ + z2sin 2 ¢]pdpdddz

¥ = [ff[2p cos? ¢ dpddpdz +
z2 sin 2 ¢ dpdddz]

=2 [p;]p=3 [cos? dp do [z],° +

2 271,31 2
[elo=s [5] [51,
= 9[m]2 + [3 x [0] E”

Consider a carrier signal which is amplitude

by
message signal with a a modulation index of

181

modulated a single-tone sinusoidal
50%. If the carrier and one of the sidebands
are suppressed in the modulated signal. The
percentage of power saved (rounded off to one
decimal place) is

94.44

Carrier and sideband is removed then it is

SSB
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Percentage Power saving =

2
1+8 1+i
-—14 ><100:—116><100
148 1+2
2 8
_1.0625 60— 94.49%
1.125

Percentage Power saving = 94.44%

32. Consider a super heterodyne receiver tuned to
600 kHz. If the local oscillator feeds a 1000 kHz
signal to the mixer, the image frequency ( in
integer) is kHz.

Ans. 1400

Sol. F, >Fq.

1000 = 600 + FIF = FIF = 400 kHz
FImage = Fts + ZFIF
Fimage = 600 + 2(400) = 1400 kHz
33. A box contains the following three coins.
I. A fair coin with head on one face and tail on
the other face.
II. A coin with heads on both the faces.
III. A coin with tails on both the faces.
A coin is picked randomly from the box and
tossed. Out of the two remaining coins in the
box, one coin is then picked randomly and
tossed. If the first toss results in a head the
probability of getting a head in the second toss
is
p 2 . 1
3 3
c.2 p. 1
5 2
Ans. B
p(H2 N Hl)
Sol. p(Hy/H;)=

34.

Ans.

Sol.

11 1
H)==xZ+=Zx1+=x0=
p( 1) 3><2+ x +3><
p(H, "H;)= (1) C, C, orC, G
1 1 1 1 1 1 1
—x—x1Ix=|+]|=x=x=x1|==
3 2 2 3 2 2 6
C,C >0

C, C; >0

The block diagram of a feedback control

system is shown in the figure.

» G,

X(s) —t G, Y(s)

Y(s)

(s)

The transfer function of the system is

A G, +G, B. G, +G, +G,G,H
1+GH 1+G,H
C. G, +G, +G,G,H . G, +G,
1+GH++G,H 1+GH++G,H
A
Sketching the SFG
G,
1
X Y

-H
By Mason’s gain formula,
Y  Gyix1+G,x1
X~ 1-(=G.H)
Y Gi+G,
X 14G  H
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35.

Ans.

Sol.

The impedance matching network shown in the

figure is to match a lossless line having
characteristic impedance Zo = 50 Q with a load
impedance Z.. A quarter-wave line having a
75 Q

stubs

characteristic impedance z: = is

ZL.

characteristic impedance of 75 Q each are

connected to Two having
connected to this quarter-wave line. One is a
short-circuited (S.C) stub of length 0.25 A
connected across PQ and the other one is an
open-circuited (0.C) stub of length 0.5 A

connected across RS.

The impedance matching is achieved when

the real part of ZL is

A.75.0 Q B. 50.0 Q
C.33.3Q D. 112.5Q
D

O.C N/2 line Zin = ZL — neglect o.c. line

2
S.C. M4 line Z;,, = ZZL = o - neglect S.C. line.
L

_ 78 5625
in—R—LIIOO—R—L— PQ
Z,, —50
=2 —=0=2,,=50
¢ Z,, +50
R =025 _11250
50
18

BYJU'S

36. The complete Nyquist plot of the open-loop
transfer function G(s) H(s) of a feedback

control system is shown in the figure.

jIm GH
G(s)H(s)-plane
1.1
Re GH
0
(-1,j0)

If G(s) H(s) has one zero in the right-half of
the s-plane, the number of poles that the
closed-loop system will have in the right-half
of the s-plane is
Al
C.3

Ans. A

Sol. N=P: -2,
Always, P+ = No. of poles of G(s) H(s) in RHP
If you take N as encirclement of (-1, 0)
Then Z+ = no. of zeros of 1 + G(s) H(s) in RHP
= no. of poles of CLTF in RHP
Given Z+ = 1 [1 zero of G(s) H(s) in RHP]
So, N = no. of encirclement of (0) = 2 cw
So, N=-2
N=P+ -2+
-2=P:+-1
P+ = -1 — which is not possible
So, given data is inconsistent.
The possibility is to consider anticlockwise
contour. But the contour should be normally
mentioned in the question because By default

direction is clockwise.

37. In the circuit shown in the figure the switch is
closed at time t = 0, while the capacitor is
initially charged to -5 V (i.e., vc (0) = -5V).
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250 0 t

<l>\ri/ 500

The time after which the voltage across the

+V, -
. |
5250 0 v(t)==0.6 pF

A ik A

5 VC')

capacitor becomes zero (rounded off to three

decimal places) is ms.
Ans. 0.138
Sol.
i 2500 V/(x)=V
) Vo > o
5V 22500 V.(
V,/500 ? o (=)
V, V. .
+—=I
500 250
5-V
~ __—|x250
(250} LV _5-v
500 250 250
5 V V 5 V

500 500 250 250 250

5 5)_ V VvV V
500 250) 500 250 250
-5

500
1__3
100 500
500
V=—=167V
300
II.
250 Q I
+‘VA"‘VAV _: —<
V. + .
Py
$2500 Ct)v
V,./500 <
.
V -V V

I= + +
250 500 250

19

38.

Ans.

Sol.

O DATS

1 1 1
=V - +
[250 500 250}

I=6x103V
Req. = 166.67 Q
III.

T =Reqg x C=166.67 x 0.6 x 10°°
T = 0.1 msec

""" -

1.67

5T = 0.5 ms

=53

—————>'

.t
0=1.67+ (—5 - 1.67) e 0.1x10°

t

~1.67 = -6.67 e 01x10°

t

In(0.25)= — ¢t __

( ) 0.1x1073
_1.38- %
0.1

t =0.1x1.38 m sec=0.138 ms

A message signal having peak-to-peak value of
2 V, root mean square value of 0.1 V and
bandwidth of 5 kHz is sampled and fed to a
pulse code modulation (PCM) system that uses
a uniform quantizer. The PCM output is
transmitted over a channel that can support a
maximum transmission rate of 50 Kkbps.

Assuming that the quantization error is
uniformly distributed, the maximum signal to
quantization noise ratio that can be obtained
by the PCM system (rounded off to two decimal
places) is __

30.72

Given message peak to peak value Vmax — Vmin

=2V
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39.

Ans.

Sol.

rms value is ,/power =0.1

power = (0.1)2 = 0.01 W

band width of signal is fm = 5 kHz = fs = 2fm
= 10000 samples/sec

given Rp = 50 kbps

quantization error is uniformly distributed.

Az
~ hoise power N = —
12

2
Vpp _ 4
22" %12 22" x12

=N-=

Signal power = 0.01 W
R, 50,000 5

R, =nf, =n=

f, 10,000
4
N =
210412
S_0.01 510,54,
N 4
= 30.72

Addressing of a 32K x 16 memory is realized
using a single decoder. The minimum number

of AND gates required for the decoder is

A. 232 B. 215
C. 28 D. 219
B
Memory
address line 32K x 16 data line
\nl \dl

2" x d =32k x 16
=215 x 16
d = 16,

total no. of address location = 213

n = 15 <« address line

number of AND logic in decoder = total no of

address in memory = 21>

20

40.

Ans.

Sol.

41.

BYJU'S

A bar

concentration of 10!® cm™3 and assumed to be

of silicon is doped with boron
fully ionized. It is exposed to light such that
electron-hole pairs are generated throughout
the volume of the bar at the rate of 102° cm3s-
1, If the recombination lifetime is 100 s,
intrinsic carrier concentration of silicon is 1010
cm3 and assuming 100% ionization of boron,
then the approximate product of steady-state
electron and hole concentrations due to this
light exposure is
A.2x 10?0 cm®

. 1032 cm™®

. 1020 cm®

B
C
D. 2 x 1032 cm™®
D

Boron — trivalent impurity
Na = 10 cm3

= 100% ionization ~ P = Na = 106 cm™3 (1)

np — concentration of electron in p type bar.

Now bar is exposed to light

New electron hole pair [EHP] will generated.
o = Po = rate of generation x T

= 102° x 100 x 10°® = 10'%/cm?3

Total hole concentration P’ = P + Po

= 101 + 10% = 2 x 106 (cm~3)

Total e~ = concentration = np + no

n' =104 + 106 = 10%6

product = pin! = 2 x 106 x 101® = 2 x 1032

cm™®

The electrical system shown in the figure
converts input source current is(t) to output

voltage vo(t)
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Ans.

Sol.

i.(t)
1H—
o v,(t)
AW
1
+1F |
i.(t) (T %10
‘P

Current i(t) in the inductor and voltage vc(t)
across the capacitor are taken as the state
variables, both assumed to be initially equal to
zero, i.e., it(0) = 0 and vo(0) = 0 The system
is

A. neither state controllable nor observable

B. completely state controllable but not
observable

C. completely observable but not state
controllable

D. completely state controllable as well as

completely observable

A
V

i =i +-t

s L+ 1

|S:iL+L(<jj—IE - (1)

VA

i =i. +—%

s C 1

i, =cLe . (2)
dt

LetiL = x1

Vc = X2

is = u = input

1.=> L%lerx1 =u

. -1 1
X.l :TX1+LU
d
2. > CEXZ +X2 =Uu
1 1
X2 Z—EXZ +—=U

21

42,

Ans.

Sol.

BYJU'S

Output, y(t) = Vc(t) = x2(t)

So, we have

1
-= 0 1
X = L 1x+14u
0o -=
C C
Yy = X2
y=(01)x

Putting L = 1H and C = 1F we get

. -1 0 1
X = X+ |u

(o S)(3)
Yy = X2

y=(01)x
Controllability Matrix

S=[B AB] =E :ﬂ

|S| = 0 = uncontrollable

Observability Matrix

v ={C(?0J ZB -11}

|[V| = 0 = unobservable

An antenna with a directive gain of 6 dB is
radiating a total power of 16 kW. The
amplitude of the electric field in free space at
a distance of 8 km from the antenna in the

direction of 6 dB gain (rounded off to three

decimal places) is V/m.
0.244
Gg = 6dB = 1096
Preda = 16kW
R =8 km
4nr?p
Gd(e, (I)) _ 4mU(0,0) _ TP,
Prad Prad
42D Gq(0,¢) Py aq 21
_ 2n — d\Y rad
Ga(0, §) = 522 = By = [0 raatn

= 0.244v/m

E. = (10)9-6x16x103%x2x120T
0~ 41(8%103)2
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43. Consider the circuit with an ideal OPAMP shown

Ans.

Sol.

44.

in the figure.

BYJU'S

Assuming |Vin| « |[Vec| and |Vrer| « [Vecl,

the condition at which Vour equals to zero is

A. Vin = Vrer B. Vin = 2 + Vrer
C. Vin = 0.5 Vrer D. Vin = 2 VRrer
A

Apply Thevenin’s theorem at inverting
terminal.

_ ViR MR _ Vin  Vrer
""R+R R+R 2 2

R
Rth = R | | R = E
R,
R,
J_ yyy } vm“
\l’,,,I
R
Vo t — __thh
! Rin
R | Vi V
2
“ Vin = Vrer

The circuit in the figure contains a current
source driving a load having an inductor and a
resistor in series, with a shunt capacitor across
the load. The ammeteris assumed to have zero

resistance. The switch is closed at time t = 0.

22

Ammeter
(:) Load
source 0 mH
Shunt
1A —
capacitor 100 pF
5 kQ

..|||_.

Initially, when the switch is open, the capacitor
is discharged and the ammeter reads zero
ampere. After the switch is closed, the
ammeter reading keeps fluctuating for some
time till it settles to a final steady value. The
maximum ammeter reading that one will

observe after the switch is closed (rounded of

to two decimal places) is A
Ans. 1.44
Sol.
V(S) G\
" o I(s)
R
t®  Tve
Ls
1_VE) , V&) )
s 1/Cs (R+Ls)
_ V(s) .
I(s) = R+Ls) (D))
1 = V(s){cs+ 1 }
S R +Ls
V(s) = __R+ls)
s[Cs(R +Ls) +1]
1
1s) = s[Lcs? + Res +1]
1/LC o
I(s) = = o
(<) S(SZ +ES+LJ S(S2 + 28w, +coﬁ)
L LC
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45.

Ans.

Sol.

i(t) | i.(max)

i(t)max = (iss + Mp)

Mp —e —Tfi — e*T‘COUD
1-¢

Mp = 0.44

i(t)max = 1 + 0.44 = 1.44 Amp.

For an n-channel silicon MOSFET with 10 nm
gate oxide thickness, the substrate sensitivity
(0Vt1/9|Vses|) is found to be 50 mV/V at a
substrate voltage |Ves| = 2 V, where V7 is the
threshold voltage of the MOSFET. Assume that,
[Ves| » 2®s, where q®s is the separation
between the Fermi energy level Ef and the
intrinsic level Ei in the bulk. Parameters given
are

Electron charge (q) = 1.6 x 10°*° C

Vacuum permittivity (e0) = 8.85 x 1012 F/m
Relative permittivity of silicon (esi) = 12
Relative permittivity of oxide (eox) = 4

The doping concentration of the substrate is
A.2.37 x10*cm3 B. 7.37 x 10> cm?3
C.9.37 x 10 cm= D. 4.37 x 10*>cm?3

B

Threshold voltage

\J29esN
Where y = V295 (1)

C

OX

ot

oX
SOX

"+ 20p OF 205 << |Vgg|

23

46.

Ans.

Sol.

47.

BYJU'S

o Vp = Vg + Y4/ Ves

Diff. w.r.t. |Vss|

1 1
d| Vg | = E'y/\/|VBS| = 2 Y/\/E

[Ves| =2V, dV;/d|Vgg| =50 mV/V
50 = Zy/N2

y=50><10’3><\/§><2
=70.71x103%x2=141.42x1073

(v Cor)’

From equation (1) N, = 24
€

S

C _ Box _ 4 8.854 x 10712
> tox 10x107°

Cox = 35.416 x 104 F
€ = &i € = 12 x 8.854 x 10712
€ = 106.248 x 10712

(70.71 x1073 x35.416x 107 x 2)2
2x1.6x1071° x106.25x107*?
Na = 7.37 x 102/m3
Na = 7.37 x 10%5/cm3

A real 2 x 2 non-singular matrix A with

Na

repeated eigenvalue is given as
x =3.0
A =
3.0 40
Where x is a real positive number. The value of

x (rounded off to one decimal place) is

10

A= [3).(0 _43.60

« eigen values of A are repeated
ax+(-3)=3+4

=>x =10

Consider a rectangular coordinate system
(Xx,Y,z) with unit vectors ax. ay and a.. A plane

wave travelling in the region z= 0 with electric

https://byjus.com/gate/


https://byjusexamprep.com/
https://byjus.com/gate/

Ans.

Sol.

48.

field vector = 10 Cos (2 x 108 + Bz)ay is
incident normally on the plane at z =0, where
B is the phase constant. The region z= 0 is in
free space and the region Z<O0 is filled with a
lossless medium (permittivity € = e,
permeability p = 4po, where 0 = 8.85 x 10712
F/m and po = 4n x 107 H/m). The value of the

reflection coefficient is

A.1 B.é
3 5
c. 2 p. 2
5 3
A

Lossless medium
M = 4o
Nz = 240n

E =cos(2x 10°t + pz) a, V/m
n: = 120r

Z<0 Z=0 Z>0

P —m 240n -120n  120=n _1

m,+m, 240n+120n 360 3

The propagation delay of the exclusive-OR
(XOR) gate in the circuit in the figure is 3 ns.
The propagation delay of all the flip-flops is
assumed to be zero. The clock (CIk) frequency
provided to the circuit is 500 MHz.

|Q2 |Q Qn
DJ D] Du

A A A

Clk—_1 l |

Starting from the initial value of the flip-flop
outputs Q2 Q1 Qo = 1 1 1 with D2 = 1, the
minimum number of triggering clock edges
after which the flip-flop outputs Q2 Q: Qo

becomes 1 0 0 (in integer) is

https://byj

O DATS

Ans. 5
Sol. Tck = 2ns

Propagation delay of X-OR gate = 3ns

D:=1

CLOCK Q2 Q: Qo
0 1 1 1
1 1 1 1
2 1 1 1
3. 0 1 1
4 0 0 1
5 1 0 0

4 L L[4 14 L]
@ @ ® ®06

Number of triggered clock edge = 5

49. Consider the signals x[n] = 2"t u[-n + 2]
and y[n] =2"+2u[n + 1].
Where u[n] is the unit step sequence. Let
X(e¥®) and Y(el®) be the discrete-time Fourier
transform of x[n] and y[n], respectively. The
value of the integral

1

2n
> ! X(e*)Y(e*)dw

(rounded off to one decimal place) is

Ans. 8
Sol.
x[n]=2".U[ne2]=]2 i ne2
0; n>2
<—]
-® 2

2% n=-1
0; n<-1
—

-1 ®

y[n] —2‘”*2.U:n+1]—{

By Parseval’s theorem,
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50.

Ans.

Sol.

51.

Ans.

Sol.

=2+2+2+2=38

The autocorrelation function Rx(T) of a wide-
sense stationary random process X(t) is shown
in the figure.

Rx(1)
2

-2 '0 2 T
The average of X(t) is
2
E[x(t) x (t + T)]
E[x?(t)] = Rxx(0)
An 8-bit unipolar (all analog output values are

= Rx X (T)
= 2 watt

positive) digital-to-analog converter (DAC) has
a full-scale voltage range from O V to 7.68 V.
If the digital input code is 10010110 (the
leftmost bit is MSB). then the Analog output
voltage of the DAC (rounded off to one decimal
place) is V.

4.517

Analog output volt = Resolution x Decimal

equivalent of binary given
__FSC
T 2na

_ 7.68
-5

X Decimalofbinary

x150

BYJU'S

Decimal equivalent of binary 10010110 128 +
16 +4+ 2 =150
=288 % 150
255
= 4,517
52. Consider the circuit shown in the figure
The current I flowing through the 7 Q resistor
between P and Q (rounded off to one decimal
place) is A.
Ans. 0.5
Sol. Redraw the network,
P
I 30
70
60Q
20
fan
Q =/
5A
l
P
I
70 20
10
)
Q -
5A
Using current division rule,
. 5x1
2+7+1
I=05A
53. In the circuit shown in the figure, the
transistors M: and M2 are operating in
25

https://byjus.com/gate/


https://byjusexamprep.com/
https://byjus.com/gate/

Ans.

Sol.

54.

saturation. The channel length modulation
coefficients of both the transistors are non-
zero. The transconductance of the MOSFETs M1
and M2 are gm: and gm2 respectively and

internal resistance of MOSFETS M1 and Mz are

ro1 and roz, respectively.
VDD
vin— | M2
vnut
M,

Ignoring the body effect, the ac small signal
gain (dVout/dVin) of the circuit is

A. —gm2(ro1|]|ro2) B. —gm2(1/gm1||ro1]]|ro2)
C. —-gm2(1/gm1||ro2)
B

Vo +(gmiVo + gm + gm2 Vin) (ro1 || ro2)=0

D. —-gm1(1/gm2||ro1]|ro2)

Vo = —gmi1Vo(ro1 || ro2) — gm2(ro1 || ro2)Vin
V(1 +g.,(ry, [ 1) = =gm2(ry, |1 1,,) Vin

dVout _ ~8m2 (ro1llro2)
dVin 1+8m1(ro1llroz)

dvVout

1
ovin _ _ 8m2 (gE ||1'o1||1“02)

The propagation delays of the XOR gate, AND
gate and multiplexer (MUX) in the circuit
shown in the figure are 4ns, 2ns and 1 ns,

respectively.

P 0

Q
0 Mux |
MUX 1
1

S S, s,

T

26

Ans.

Sol.

55.

Ans.

Sol.

EEBWUUE

If all the inputs P, Q, R, S and T are applied
held the

maximum propagation delay of the circuit is

simultaneously and constant,

A. 6 ns B. 3 ns
C.5ns D. 7ns
A

when So = 0

Then max delay = 2ns + 1ns = 3ns
When So = 1

Max delay = 2ns + 1ns + 2ns + 1ns = 6ns
Consider two 16-point sequences x[n] and
h[n]. Let the linear convolution of x[n] and
h[n] be denoted by y[n], while z[n] denotes
the 16-point inverse discrete Fourier transform
(IDFT) of the product of the 16-point DFTs of
x[n] and h[n]. The value(s) of k for which z[k]
y[Kk] is/are
.K=0and k = 15

A
C.K=0,1,..,15
D

15

Given

1. x[n] & h[n] are 16-point sequences

2. y[n] = x[n] * h[n]

3. z[n] = I.D.F.T. {x[k] H[k]}

Where,

X[k] = DFT {x[n]}

& H[k] = DFT {h[n]}

y[n] = x[n] * h[n]

lengthof y[n]=L+M-1=16+16-1 =
31

now, z[n] = IDFT {X[k] . H[k]}

= z[n] «2T— X[k] H[K]

= z[n] = circular convolution of x[n] & h[n]
Length {y[n]} =2L-1=2x16-1 =31
i.e. yo, Y1, Y30

length {z[n]} =L =16

20, Z1,

Z15
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Zo = Yo + VYie
Z1 = Y1 + Y17
Z2 = Y2 + Yyis
Z3 = Y3 + Y19
Z4 = Y4 + Y20
Z5 = Y5 + Y21
Ze = Y6 + Y22
Z7 = y7 + Y23
Zg = Y8 + Y24
Z9 = Y9 + Y25
Z10 = Y10 + Y26
Z11 = Y11 + Y27
Z12 = Y12 + Y28
Z13 = Y13 + Y29

Z14 = Y14 + Y30

Z15 = Y15
z(k) = y(k)
atk =15

kkokk
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