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Q) The solution of differential @ A die i.s thrc_>wn thrice. A
’ equation success I\IJS getting 1 or ¢ o
a toss. Mean and varian
_ (D® -3D? +3D-1)y=x"e* the number of successeg ::e of f\w\
18 * \
5% (4) 1/3, 2/8 _ ‘“
2 -
(A) (G +Cyx+CaxT)e™ + =54 ) 2/3, 1 SRR
5. % ‘3 Q
2)px X € C) 1, 1/3 N
/PB/) (G +Cax +Cax )§x+ 60 © ¢ % ol
\ xSe™* }D b 4 38 * n—,
2
b (O (GCx+Caxlel+ =g .
g Se* @ In an examination taken
X 2),-x by 500 candidates, the
C, +Cox+C3x“)e ™ + ’ average
- (D) (C1+Cox+Caxle” "+ 75 and standard deviation of
marks  obtained (normally
@ For the equation -\ k\? distﬁbqted) are 40% and 10%.
(D? +1)y=cosecx 0 4 Approximately the number of
y A\ candidates will pass, if 50 is
Wronskian Det is \Zpy fixed as a minimum, is
- A
B) -1 \ o B 75 ,’b\ B
© 0 & g ¥ 8T
D) i A& /(2’ b @&\ %//,V/"v% A
& (D) 82 N Wt
€ 7
The solution of the Cauchy- [Given f ¢(z)dz =0-1587] $
L\g Euler equation LQ (br‘*
2 ; .
A G AY_ 52,1 6, The diameter x of an electric
L’t( 2 x* dx? Y x N o 2 cable is assumed to be
is 3 o continuous variable with
€ «« probability density function
Clezx+cze-x+£e2x_£e—x ~ A f(x)=6x(}—x), 0<x<1l. Mean
S 3 ¢ P and variance of the distribu-
tion are
(B) C1x2+C21+l(x2—-1-)logx - ggv r|>\\\
* 3L KT TR T 1/2,1/20 @7 (W©°
1 x x _ " A\
C C 2 C = 2X__ X D \ ‘-\
©) G +Cporget ~Ze N7 B 1/3, 1/30 &
C) 1/10 P
(D) Cle"+02x2+—(x2— ) ( ) / > 1/20 ))\6 -,
R D) 1/20, 2/5 N
\ ‘ \»7\\
9/AP/36-2022/13-A /\ KR 6 > an \
/ e (o)\?’/' 7\\\\@ \
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The number of linearly

7. The probability that a leap year
will have 53 Sundays is e .o independent solutions corre- \
/(QQ(QV qunding- to A=2 and A=8 of
(A) 1/7 . VW S the matrix N
ZAR 6 2 2 y -2
® 2/7 ¥ *
2/ 2 e =[_2 3 -1 h % -\
. L
(c) 3/7 LA 2 -1 3 ho-U D
is
(D) 4/7 6
@ (1,2 &
@ The records show that the B) (2, 2) Qv \/\'\ o©
probability of high barometric 0\ y"/o
pressure is 082 and the C) (2, 1) WM AR
probability of rain and high \/f’
barometric pressure is 0-20. (D) (1, 1)
The probability of rain given
high barometric pressure 1s . 11. Let P be an orthogonal matrix,
: N
" (A) 0-2568 & QSQ\) .
2% 3 WAL . .
J A A) inverse of P does not exist
N ‘9) 0-2446 & @9 ” g“’%v (&)
N & 'q.\‘} v/ 3 (B) P~ 1 exists but P! is not
Y (C) 02493 v . \ orthogonal
O N o\
¥ (D) 0-2546 (C) Pis invertible but P~ ! is not
A orthogonal
@ Meaxl af two batsxflen A g B (D) P! exists and Pl is also
are XA =48 and Xg =46. Thelr ortho ona_l : \
D . coefficient of variation are g
Y 0-37'and 026 respectively. Then 3
W " ~ which of the following is 12. Given the matrix <.y
° correct? Q
\\"qy 11 Ny
(<}
w ‘ci\:\ (A) A is better scorer and more [o 1]
A consistent than B .
the algebraic multiplicity and \
(B) Bis better scorer and more geometric multiplicity are \ \
consistent than A ; (
@) (1,2 48 | °
(C) B is better scorer and less G
. Q
consistent than A ® 1 » \ ’)/\
o ‘ C) (2, 2
A is better scorer and B is € ) &O
more consistent than A 9)/(2, 1) 6@-
/36-2022/13-A . 3 e — [ P.T.O.
o5 ¢ G o-WM
"< %- E& 2 4B _C
LI /\1 S A "To 1.
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13, If flx)=log,x, the value of @ The value of f
/ log, 1-1 correct to four decimal o 5 ) /
places is lim (;_cot x) < /Y
~V N‘ is
(A) 00953 W v YT S
~ v Q/\N s /c{\"
(B) 0-0095 <o N a) 1 \\/W (}L@\
ot
/LZ() 0-:0135 \z\b ?\’\L B) -1 Y\{}-n}'
~ N -
D) 0-:0875
(D) cf o o
'*" N
1 N By $
14. If f(x)=sinx and F(x) = cos X, (D) _2_ OF e
then the value of ;57 .f;
sina -sinp , /7
cosp-cosa /o—‘,’ © Y
will be .y 17. If 7=xi+y +2k, the curl # is
| 9,
/ - N 5
/Aj —cot6; O<a<9<B<g \/’V//S/m/- /(4() 0 ‘ g (3 o
g.»\I \ BIBJ\ 1 i
o
t0; O<a<O<P<— ~ o
B) cots; Bz , B 1 Sr Y ol
kS
. (C) x » N7
(C) cosec®; 0<a<B<P<= o 2 \o J\_\"\
2 </x - A
(D) x+z SR el
A
(D) tan6; 0<a<6<B<g A
i
If @ is a constant vector and

P=xi+yj+zk, then div(@x7)

If f(x)=x®+8x%+15x-24, then
and curl (@ x7) are given by

using Taylor series the value

11
of f(l—a) will be

/5.

(A) (2d, 0 ~ A
“:'\ ) \of'
(A) 2511 . s
B) @, 0
(B) 3-251 VN ) @0 . s
N /v‘ 3
~ -—> &
/C) 3511 \:\ \\N,,_"h\ /('C) (0, 23) Y B
(D) 3212 LG . U
)(\‘ /ﬂ) O, a) _ o(3
S
9/AP/36-2022/13.4 ® N 23
4
%,
/_C(
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19. V-(¢f) is given by

(A) ¢ gradf + f-grad¢

I

y (grad¢)-f +¢ div f >g -

(&) (grad §)x f +¢ div f

(D) (grad¢)-f +¢-div f

=,
J (20

s/

by F =32 +(2xz-y)j+2zk

-~

¢/ )g’ to (2, 1,3) is
o
TR ¥
?(/",.;f »* '1:\ \
= B) 12 \- 15
N N
y (C) 18

~
/(91/16

\
A
A
-

The work done in moving
a particle in the force field

along

the stralght line from (0,0,

\&

\:7

21. If Sis a closed surface, n is the
outward drawn normal to S and
'V is the volume enclosed by S,

then [[F-ndS is equal to
s

&) v "
Jé) 3V o\ G
©) nv a2
D) 0
9/AP/36-2022/13-A

=

N
\
<, R \9
& ;\&

\
oF

22.

23.

24.
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If A and B are square matrices
of the same order n, then

AB- BA is given by

A) I

(B) trace of AB-BA=0

V(L/) trace of I is O

(D) trace of I, is 1

The value of

etdz
L3z—2

&)
f\(b\)
AN
SO
g
’ o\
K
(\\' -
¢ o

where C is the circle (i) |z|=3’ :

(i) | z|=1 will be

(A) (0, €

(B) (€2, 0)

J,d (2mie?, 0)

(D) (0, 2mi)

In the function f(z)=

1
z(e® -1)

(A) poles z=zx2nmi,

=0,t1,12,...
order 1

each of

z=0 is a pole of order 2 and
z=t2nni,

n=+t1%12,..

are simple poles

(C) O is a pole of order 2 and

Z=1nni,

n=1112,...

are simple poles

(D), z=tnmi,

n=01%112,..

are poles of order 2

-

X \\O

~& [PTO

e RBIN*" \
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@3 If

7

x+y
ou ou . ~ .
then xa+y5 will be 'VKO)
. N~
(A) sin 2u Y &
" o
(B) cos?2u A
=
/(2‘) tan u .
. -
(D) sinu {\%Lm
For the function -
f(JC,y)=x3+y3—3axy
(A) f(x, y) will have a maximum
at (a, a) if a is +ve and will 0
have minimum if q is
egative
/ﬂ/;(x, Y) will have a minimum
at (a,aq) if a is +ve and
maximum at (@) if a is
negative
(C) Neither a minimum nor a
maximum at (q, q)
(D) flx y) will have a maximum
at (0, 0)
9/AP/36-2022/13-A 6 X

-1

1= 4 tan

u = sin

x|

x
y
then x2+y@ will be

Ox oy 4
V)

A) 1 %”
(B) tanu

49 o

(D) sinu

2
u=sinl X+

GET IT ON
Google Play

Lmaginary p f‘lnctiOn the
V= 2
Then the real oy §=3%% (7
(A) x3 == 3x2 +c
A
\)'k’ \‘\_ n
By x3-3 P
V x xy? +c RN »f’?
n
3 x2 A Ve A
© xP+3xy,, g Y
3 Qk’l /g
(D) b d +3x!l2 +c ,\j\

For what value of A,

the System
of linear equation

X)+2x + x5 =2 o
X1 +X5 +(A—6)xz =2

has no solution?

\\'\\1— \\9‘5

vy
8). 1-6 N * ha m,ﬁ\ 3
\k‘b N Vv X

(B) =6 \ L

(D) A=3 X /'\
N
The value of )
f)gl—xz gjmxyzdzdydx
i o 2
) \ \ ¢!
(A) 48 \ \
2%
(B) 44 \ >%
\ N e
(C) 1/48 e
=
D) 42 ~*

()\ ,\w o
- ~ .
AV \ KLT,\ « .
AT LR L
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(1) The OP-AMP circuit shown
below represents a

C
—AVW—
Rl L R2
s W amd LLLLA
_/t/‘ N Vo ,/-ﬁ N\
o@ L / ’
3 T = / - )f\
A
(A) high-pass filter ) ’
/\: /O
(B) low-pass filter \k ~
N
_(CY band-pass filter P
‘ B Y
X

(D) band-reject filter

Bits 1 and 0 are transmitted
with equal probability. At the

@
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@ The finite state machine (FsSMm)
diagram of the sequence
detector is shown in the
figure. The FSM has an input
In’ and an output ‘Out’. The
initial state of the FSM is S :

receiver, the pdf of the ; W\
respective received signals for \ \" . X \(:\~
both bits are as shown below : N g
) \ If the input sequence is X
pdf of received
signal for bit O .
pdf of received 11001100101010110101
signal for bit 1 -\ KW)
Ny (" _ starting with the left-most bit,
, , , , — 0 \) then the number of times ‘Out’
: /
-1 0 1 2 3 4 U will be 1 is o
X o \l( s
3. If the detection threshold is 1, qg//_ c f o
of/ p the BER will be s e (A) 2 times - © Y #
S0 . e 5= .
\o 1/2 \ 2%\ . . 'Jf
\ Q \'L')( c (B) 3 times A ek kL
i . T b X > * \"L
N B) 1/4 . Ty
A : nk >
olry fgk 4 times L, X
xV (€ 1/8 e X T "
\ “\ v Tyl
e 3 \ > S )( : (— '\(
1 (D) 1/16 o, (D) 5 times Kl W \3* ‘\-:
RO Q/
9/ & Tput T SR X X!
AP/36~ i i
/36-2022/13-A q’/\ o gt L g LF;
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34. Match the correct pairs between
Group-A and Group-B :

Group-A Group—B
1. km(t)Asin(w,t) P. Amplitude
modulation
2. [1+km(t)]Asin(o,t)© Q. DSBSC
modulation
3. Asinlo.t +k [ mit)df] R. Phase
modulation

S. Frequency

4. Asinfo,t + km(t)]
modulation

a1 2 3 4
P Q R S
B1 2 3 4
P R Q S
©1 2 3 4
S Q R P

\)D) None of the above

35. Consider the following

statements :
Lead compensator

1. increases the margin of
stability
2. speeds
response

3. does not affect the system
error constant

up transient

Select the correct answer using
the codes given below.

(A) 2 and 3 are correct

(B) 1 and 3 are correct

‘/(,() 1 and 2 are correct

(D) 1, 2 and 3 are correct

9/AP/36-2022/13-A

36.
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In a uniformly doped BT
assume that Ng, Np ang N
are the emitter, base ang
collector doping in atoms/cp3
respectively. If the emitte;
injection efficiency of the BT
is close to unity, which one o
the following conditions is trye>

(A) Ng=Ng=Nc
(B) Ng > Np and Ng> N

) Np=Np and Np<Nc
N
(D) NE < NB < Nc

For the operational amplifier
circuit shown, the output
saturation voltages are *135V.
The upper and lower threshold
voltages for the circuit are

respectively
= LSV
+ O-

Vin + Vout
-1V S20K
10K
DCQ)3vV

= X,

éd'/,

S

(A) +12V and -12V

7

N/0

/’{)7\/&1'1(1—3\/ N -
‘, .

N )
C) +5 o E
(C) Vand -5V \(V/\\"
(D) +15V and -15vV N
AP

A
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38. If V,-Vg=6V, then Vo= Vpis

Vg R

)BY-ZV

C) 2V

D) 6V

The source of a silicon
(n;= 101%9/cm3) n-channel MOS
transistor has an area of
10 sq micrometer and a depth
of 1 micrometer. If the dopant
density in the source is
1018/ cm?, the number of holes
in the source region with the
above volume is approximately

39.

(A) O

(B) 100

9/AP/36-2022/13-A 9
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The output V,, of the diode
circuit shown in the figure
is connected to an averaging DC
voltmeter. The reading on the
DC voltmeter in volts (assume
diode D1 is ideal) is

Vin o

~»
D1
20 sinot
f=50 Hz

(A) 120/mV <o A

B) 2/nV

yfzo/nv

(D) 40/nV

The ug(t) and u,(t) signals in
binary FSK are given as
Ugp(t) =10cos(5000nt);0<t<T
Y (t) =10cos(6000nt); 0<t<T

where the interval of bit-
duration is' represented by
T and t is in seconds. The
Up(t) and wu,(t) are zero outside
0<t<T. The smallest positive
value of T such that uy(t) and

y)(t) are wuncorrelated for a
receiver with matched filter is
(ms).

(&) 075
(B) 025
(C) 001

D) 1

[ P.T.O.


https://www.adda247.com/?srsltid=AfmBOor-AwSwfx4DKpITSMBmvlUtFUzE-xzbXgcfF9madx829S9klhOd
https://play.google.com/store/apps/details?_gl=1*1eizu0t*_gcl_au*MTY5Nzk3MzE3LjE3NDQwMzIyMTI.&gl=US&hl=en_IN&id=com.adda247.app&pli=1

A

Addal247)

42. Given that X(t) = cos(2r800¢) and
8=0'1. In order to circumvent
the slope overload, the required
minimum sampling frequency is

(A) 80m kHz 2

(B) 800n kHz

(
/é) 160n kHz I

(D) 1600n kHz

43. Assume that all the digital

gates in the circuit shown in
the figure are ideal. The resistor
R=10kQ2 and the supply
voltage is 3-3 V. The D flip-flops
D,, D), D3, D, and Dg are
initialized with logic values O, 1,
0, 1 and O respectively. The
clock has' a 30% duty cycle.
The average power dissipated
(n terms of resistor R and

voltage V) is given by

R=

D Q—D o—D ©
10 kQ

D, D, D; D,

D 0
e

Clock

R

9/AP/36-2022/13.A

(A) 4 V2/25 R

\

(B) 16 V2/25R

/6 9V2/16 R

(D) 9 V?/25 R

10

&

45.

@
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Consider the

polynomials : fonowing
1. s*+7s2 +175% +17s 46

2. s*+11s® +41s? +61s+ 30

3. s*+s%+2s2 +3s+2

Among these polynomials, thoge
which are Hurwitz are

“(A) 2 and 3 &
(B) 1 and 2 57\_\
,(21/ 1 and 3 h
(D) 1,2 and 3

The return loss of a device
is found to be 20dB. The

voltage standing wave ratig
(VSWR) and magnitude of
reflection coefficient are
respectively

/u(l-zz and 0-1

(B) 0-81 and 0-01
(C) 102 and 0-01
(D) 2'44 and 0-2

A sinusoidal message signal
Is  modulated using PCM
technique with a wuniform
quantizer. The 80 dB is the
de§irab1e signal to quantization
noise ratio (SQNR) at the
quantizer’s output. This
de-esuabl-c SQNR can be achieved
with minimum number of bits
Per sample

A) 6

) 8

B) 14
(D) 7


https://www.adda247.com/?srsltid=AfmBOor-AwSwfx4DKpITSMBmvlUtFUzE-xzbXgcfF9madx829S9klhOd
https://play.google.com/store/apps/details?_gl=1*1eizu0t*_gcl_au*MTY5Nzk3MzE3LjE3NDQwMzIyMTI.&gl=US&hl=en_IN&id=com.adda247.app&pli=1

A

Addal247)
47. Determine the minimum delay

of the given digital circuit whose
combinational circuit critical
path delay (tpa) ) and sequential
elements setup (ty, hold (tp)
and clk to Qlf) delay timing
specxﬁcatlons are given in the

figure :
tak. @ = 9 DS

ts=2ns
tp,=1ns

tax. = 9 ns
ts=2ns
tpd-4n8 th-lns

Comb
Logic S

— A C

P>

B

>
tak. o = 10 ns
ts=2ns
tp,=1ns

(A) 16 ns

/(Bf 15 ns

(C) 6 ns
(D) 10 ns

48. The circuit, using an OP-AMP
shown below, has

Ry
—— WA——

= VeE
s :g—_ovout
1 [7™ ]

voltage series feedback

R;
o— WA

(B) current series feedback
(C) current shunt feedback

(D) voltage shunt feedback

9/AP/36-2022/13-A 11

49. A

o W ¢
00001 o° © /t’
\)A) N N Q‘;

)
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lossy transmission line
has resistance per unit length
R=0-01 Q/m. The line is distor-
tionless and has characteristic
impedance of 100Q. The
attenuation constant (in NP/m,
correct to three decimal places)
of the line is

P {$ .
Lo, 8- B
(B) 0-001 d\"< %9‘\/&.
U
(C) 001 11/4 \<Q\/ <
“
@ <& S
D 01 . StPa. +
po ST
%
e \y
,g/
For the circuit given in
the figure, the magnitudes of
the current §(07) and {()
(in amperes) are ,O\
? i ot
(A) O and 1 1 /9-
< \\.1
©
(B) 1 and O 3 - e
~ %) 7
L
(C) 05 and 0 >
L

\(yo and 0-5 2

[P.T.O.
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An analog signal is band-limited
to 4 kHz, sampled at the
Nyquist rate and the samples
are quantized into 4 levels. The
quantized levels are assumed
to be independent and equally
probable. If we transmit two
quantized samples per second,
the information rate is

51.

(A) 1 bit/sec
(B) 2 bit/sec
(C) 3 bit/sec

J(ﬁ) 4 bit/sec

52. Mirrored current I for the given

circuit is
+12V
R l,’
X < 1kQ
01% é%

(N
<5
/A)/s-soo mA W;\\ /\f\
~(B) 5656 mA =
(C) 11-3 mA
(D) 4 mA

.

53. 3 i '
The ztransform of a signal is % .

GETIT ON
Google Play

54. The 4-point Discrete Fourie,
Transform (DFT) of a discrete
time sequence {1,0,2,3} is

@A) [0,-2+2) 2, —2-2j]
B) [2,2+2) 6 2 - 2j]
(c) [0,1+ 35,0, 1+ 3j]
9) [6,-1 +3j, 0, -1-3j]

Red (R), Green (G) and Blue (B

light-emitting diodes (LEDs) were

fabricated using p-n junctions of

three different inorganic semi-

conductors  having different
pband gaps. The built-in voltages
of Red, Green and Blue diodes
are Vg, Vg and Vg respectively.
Assume donor and acceptor
doping to be the same (N, and
Np, respectively) in the p and n
sides of all the three diodes.
Which one of the following
relationships about the built-in

voltages is true?
(B) Vg>V5<Vp

_/Lc) VR> VG>VB

(D)

(=

VR< VG<VB

56. A pn junction has a built-in
potentla..l of 0:8 V. The depletion
layer width at a reverse bias

given by J :
1 N /Q \‘l’{\ l‘_’: 1.2V 1; 5 micrometer. For a
_1z71-27%) = verse bias of 72V, the
Ce)=——"—17 ¥ .y depletion layer wi ~y
41-2z7") \/_\c yer width will be
Its final value is \/\\/\/' /C’/ (A) 25 micrometer
(A) zero , ‘ (B) 5 micromet
/(/B)/ 10 /(? J 1 | er
f) 0-25 (D) mﬁnlty N C\” y )QI 0 micrometer
\
9 N (D) 12 micrometer
/AP/36-2022/13.A "/
N\ IR 12 oy
A q/‘\‘
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<
wavelength that can 60. In the DRAM cell in the figure

d by silicon,
d gap of 1'12 eV, is

the threshold voltage V, of

has the ban the NMOSFET is 1V, f
1-1 micrometer. If the longest following three con:;bir?;ﬁ::;
wavelength that can Ibc a'bsorbed of WL and BL voltages.
by another material is 0-87 s
micrometer, then band gap of Word Line (WL) /,\{oox
this material is T ~ @
Bit Line NG
) 224 eV \? (BL) \ ]
/A y % ((/V C
B) 112 eV 5 LN 1%
o =
(C) 0-854 eV o N & o
B et (A) 5V,3V,7V , \x"
(D) 0-706 eV 52 /c:\ NI
b &\L LS /‘5- \';
(63) 4v, 3V, 4V £+ @
58. The minimum number of N @
states required to describe the (C) 5V, 5V, S5V an
network shown in the figure in i P
a state variable form is k@f) 4V, 4V, 4V N 'q,ﬁ
x

50 1 pF 20 mH
TIS uF 10 15Q
o—
(A) O (B) 6
(C) 1 9} 3

59. Consider the entropy of a
random variable X is 16 bits
and for each value of X, a
deterministic  function  Y(X)
produces a diverse value. Then
the entropy of Y is bits.

A O
UD U/)l\,/ \I:/
U_’)v

(B) 16
(D) Cannot be determined from~ . >

ye

the given data A
<z 4
\))\ ‘< %
9/AP/36-2022/13-A 0O .

Y

61. The response c(t) of a system
to an input r(t) is given by the
following differential equation :

d?c(t)
dat?

The transfer function of the
system is given by (assume zero

+6 dz(tt) +5c(t) = 4r(t)

initial conditions) O
#
\/‘Y
BY Gls)=—— s
s“+6s+5 C ‘., 5
& b
B 5 VA
G(s)= .
s?2+6s+4 2 O
\
65 %q\\/':/\
(C) G(s) — 2 N
s“+6s+5
6 \A
(D) G(s)= i
8= 6s+5 . H’()s‘
Rl P.T.0
(\;\ y Ql\) (L
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62. An input of

filter with a bandwidth of 5

noise. Then its
sampled uniformly
sampling period fs= 0
The obtained samp

) correlated

(B) uncorrelated

(C) orthogonal
(D) statistically independent

with

se velocity for

63. The pha
. gir-filled re€C

mode 11

waveguide 18 (c
plane waves in free space)

(A) less than ¢

(B) equal to ¢
greater than ¢

(D) None of the above

aph shown

¢ C6) s

R(s)

64. For the signal-flow gT

in figure, the value O

A

- H2

A G1G,G3Ga
1- G, Gy H, - G3 Gal2~ G,G3H + G1 G2 G3GaH1 Ha

B) G1G;G3G4
1+G,GHy + GGl * G,G3Hs + G1G,G3G4Hi Hy

c :
) 1+ G]C‘QI!‘ + GaG4H2+ 6263H3+ 61626304H1H2

) ’ = 1
}/l GIQHI—QQFIQ—Q%]{:""GIGQG;;G4HH
1442

9/AP/36-2022/13-A

the T E10
tangular
is the velocity of

an ideal low-pass
kHz

Gaussian

is zero-mean white
output 1S
i a

.06 msS.
les would be

14

65.

66.

67.

GET IT ON
Google Play

1

How many minimum numberg
of bits are required to represent
the rang¢ of floating number
10 to 1024-75 in Dbinary
pumber system?

B) 12

(A) 11
(D) 14

}9/ 13
phase modulated
ency deviation
a single-tone
If the
frequency is
o kHz, assuming

increased to

; deviation Temains
unchangcd, the pandwidth of
the PM signal is
(A) 21 kHz
(C) 42 kHz

(B) 22 kHz
(D) 44 kHz

common-drain
t shown in the

2 mA/ V2 and
sconductance

Consider the
amplifier circui
figure with k=
VT =1V, the tran

gm 15
TSV

3 MQ

| v,
4@0-5@\ 5 kA

(A) 16 mA/V
(B) 2:0 mA/V
(C) 24 mA/V
(D) 12 mA/V
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tance 7

MOSFET operating in the

followin8 instructions 70. In a
68. The bocn executed by af saturation region, the channel
gggg micro rocessor Jength modulation effect causes
AddresS (HeX Instructt;;t o |
6010 LXI H, 8A (A) an increase in the gate-
6013 MOV A, L ' source capacitance
6015 ADDH |
6016 DAA By a decrease in the trans-
6017 MOV H, A conductance
6018 PCHL .
From which address will the (C) a decrease 1N the unity gain
next instruction be fetched? cutoff frequency
. 5 ~
A) 6979 . _ -
@ ?7&; (D) a decrease in the output ?\‘3
(B) 6019 0 resistance (S/
S @
(C) 6379 e S
>
(D) Address not available A
71. The most commonly used
69. The  dispersion equation afnph.ﬁe.r in sample and hold
circuit 1s

in a rectangular waveguide,
which  relates the wave
number k to the frequency ® is : . g .
’ A),a uni ain ran
k(o) = (0% - w2) 2) 1/c, where the y ammifn:x}', & ke

speed of light ¢=3X 108 m/s o
and o, is a constant. Ifthe group

8 14
0% m/s, then \gq, (B) a unity gain non-inverting

velocity Vg = 10x1
the phase velocity is ¢ amplifier
By 45 107 m/s "y
‘T C) an inverti .
(B) 3x107 m/s I (C) an inverting amplifier with
y /@ a gain of 10

(C) 9 x 107 m/s S

0

/,DQ'> (D) an i = .

a gain of 100
15
[ P.T.O.

9/AP/36-2022/13-A
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72.

i’];he input to a channel
obtg band-p_ass signal. It is

a}ned by linearly modulating
a sinusoidal carrier with a
single-tone signal. The output
of the channel due to this input

is given by

1
Y(t)=| — -
(® (loo)cos(IOOt—lo 6)cos(10°t-1-56)

=

The group delay (t) and the
phase delay (f,) in seconds, of
the channel are

=1- =10-°
(A) t,= 156, t,=10

- 1. 8 - —6
(B) t,= 1:56(10%), t,= 10

(C) t,= 105 t,= 1-56(1079)
g y 4

- —6 = T

- 107, t,=156

(D) ¢,

The characteristic equation of
a feedback control system is

given by
s3+552+(K+6)S+K=0

K> 0 is a scalar variable

In the root-loci

em, the asymp-

totes of the root-locus for larger
value of K meet at a point in

the s-plane, whose coordinates

where
parameter.
diagram of syst

are 3 <7
%7\ b
(A) 2, 0) LG
P
(B) (-3, 0) Y &
~ X ("7g H/
(€ 1,0 R
‘H’l h?* /
(D) (3, 0) o v
\\»
9/AP/36-2022/13-A 16

74.

75.

GETITON
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33g |

Let g(t)= e™, and h(y is
filter matched to g(f). The g(;
is applied as input to filter. The
output of the filter in ﬁ'equt:ncy
domain is

~

@A) 1e¥ P ~
<
/

B) e/ v

(D) None of the above

An amplifier has an open-
loop gain of 200, an input

impedance of 2kQ and an

output impedance of 200Q.
If a feedback network with

a feedback factor 099 is
connected in a voltage series
feedback mode, then new
input impedance and output

impedance are
(A) 398 kQ and 1kQ
(B) 398kQ and 1Q
(C) 398 Q and 1kQ

(D) 398Q and 1Q
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The Laplace transform of i(t) is 79. In the design of a single-mode
16 ven by step index optical fibre close to
g upper cutoff, the single-mode

_ operation is not i

I(s) ?(iT?) p preserved if

the value of i(t) tends

ALt O (A) radius as well as operating
to %9 wavelength are halved
0
A) 0 ® e . _
(D) «° S (B) radius as well as operating
}9) 2 wavelength are doubled
q7. For a MOS capacitor fabricated (C) radius is halved and
" on a ptype semiconductor, operating wavelength is
strong inversion occurs when doubled

(A) surface potential is equal to

Fermi potential (D) radius is doubled and

(B) surface potential is positive operating wavelength 1s

and equal to twice the Fermi halved
potential
(C) surface potential is negative
?nd equgl to Fermi potential 80. The electric field component of a
in magnitude : .
time harmonic plane EM wave
(D) surface potential is zero traveling in a non-magnetic
lossless dielectric medium has
78. The phenomenon known as an amplitude of 1V/m. If the
Early Effect’ in a Dbipolar relative  permittivity of the
transistor refers to a reduction medil'J.m is 4, the magnitude of
of the effective base-width the time-average power density
caused by vector (in W/m?) is
}M the reverse biasing of the
base-collector junction . \
ase-co ) (A) 1/30m Q:\‘\ C c(\' _
(B) the early removal of stored \/ LR \\/m\
base charge during satura- B) 1/60 R gk
- itchin . PR« ¥
tion-to-cutoff switching %N i’
TN
(C) the forward biasing of )g( 1/120 DA\
emitter-base junction {120n \/ AN
(D) electron-hole recombination D) 1/240x . T
at the base
9/AP/36-2022/13-A ki @
N [P.T.O.
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