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SOLUTIONS

01. Ans: (c) 04. Ans: (a)
Sol: The flag register of 8086 microprocessor Sol:
contains threeantrol bits- AR ~ e

TF - Trap flag A } _ Aj>7+8= B
IF - Interrupt flag B T B

DF - Direction flag
Tthe trapdflag is set to ptite 8086 in single A A+B A AB=A +B
step mode. 5 ) — = 5

02. Ans: (b)

Sol: When active low is applied tRESETIN, | 05. Ans:(b) _ _
PC sets to 0000H and resets the interrypSOt Characteristics equation for &JFF is

enableand HLDA flip-flops and affects the Qt+1) =JQ(t) +KQ(t) - (1)
contents of pr oc esfsor Bregn the giageam rinput of P &&pn bet e r
randomly. written as
| D=QMX+QM)Y - (2)
03. Ans: (c) ) Comparing (1) & (2)
Sol: (444 = (43" +433+4) J=X,K=Y
=4°9+12+4 \ JK FFwith J =X, K=Y
= (52)_1_0
(4000)% = (8 3% 06. Ans: (c)
ol 3
- (27° 4ho 07. Ans: (d)
=108 Sol:
(44403 =483 +433°+433+0 ' .
— 108 + 36 +12 Logic | TTL | DTL | ECL | CMOS

family
Fanout| 10 9 25 50

= (156)0
(2000} = [3°3 2]
=273 2
= (54)10
(0000% = (00)o
\  (2000% comes immediately after 444.
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@y Engineering Academy :3: ESE- 2020 (Prelimspffline Test Series
08. Ans: (a) ! CYy=0,P=0,AC=0,Z2=0,S=0
Sol: (Flagreg) =06 03 0% 0
T (HL)=1234H = 0000 0000 =00 H
T (H- (A)=12H  (TOS)« (PSW) = 4600H
(A) =12H (HL) @ (TOS)
T (A)=12H = 0001 0010 (HL) = 4600 H
(L)=34H = 00110100 (TOS) = 1234 H
(A)=46H =01000110

09. Ans: (d)
Sol: The waveform at input of SNAND gate is

CLK
0 10 20 30 40 50 60 70 ns
A
6 16 26 36 46 56 66 ns
B
Output of ¥ 4 14 24 34 44 54 64 ns
NAND gate 18 Hzo 38|_| 40 58|_| 60
ns
OUTPUT F |_| |_| r ns

22 24 42 44 62 64

Duty cycle of waveform at= 2—20 3100%=10%

10. Ans: (b)

Sol:
R ®R R

®

15
83 16 =75V 123 1—2 =11.25V 103 1—2 =9.375v 93 1—2 =8.4375V
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13.

Sol:

14.

Sol:

15.

Sol:

16.

Sol:

17.
Sol:

E & T Engineering

= 1010 0000 = AOH

Ans: (b)
The purpose of the state assignment |i
synchronous sequential circuit is t

minimize the logic gates, reduce the numi
of states and to eliminate output glitches.

Ans: (c)

In an embedded system, the criterion f
selection of the processor depends on spe
high code density and energy efficiency.

Ans: (c)
A« A +02is done 32 times

i.e A value is 64, = 40H

Ans: (b)
. . _ Bttrate
Bandwidthefficiency = —— 3 100%
Bandwidth
= RR—3 100%
e 1)
l+a
%8, oy
log, M
= log, M3 100%
= log, 8% 100%
= 3 100%
= 300%
Ans: (b)
Ry = 80kpbs B = 10kHz

C=8010°= Blogz%+§8
(; -

.,  ACE
Engineering Academy 4
Ans: (a)
Ans: (d)
: Digital output
-15 -15
—SE =Y =15364=-9
({?3 256

18.
SoI

er

ed,

19.
Sol:

20.
Sol:

21.
Sol:

22.

23.
Sol:

24.

Y 80 10°= 102 10° |og2%+§8
(; -

Sol:

Y I092%+§8 =8
¢ N=

V 14> =28 =056
N
S _ .o
Y — =256i1 1=255
N
Ans: (b)
1
=A ==
m=~An, 5
1
=A ==
m m =5
= 1.1
m 4 4
=1
J2
=0.707
Ans: (d)

In A-law companding, the value of A used
practically is 87.6

Ans: (c)
The Quantization error in Delta modulation
varies from- Dto +D

Ans: (a)
fe= 12MHz ,Df = 3.2kHz, fs= 10MHz.
After down conversioncfi fosc

= 12MHzi 10MHz = 2MHz
Frequency deviation does not change.

Ans: (b)
For WBPM, Bandwidth = 2(+1)f
if f,, doubles, bandwidth also doubles.

Ans: (c)
P.=PR i Losses =20 30 =i10dB
—10t= 1= 0.1W
10
Ans: (c)
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Sol:

25

Sol:

26

Sol:

27

Sol:

28.

Sol:

31

Sol:

32.

Sol:

ESE- 2020 (Prelimspffline Test Series

BW = 2Df + 2f, Y As Df and f, gets
doubled, BW also gets doubled.

Ans: (c)
BW of the modulated signal depends on t
message signal frequency only

Ans: (d)

MOSFETs are commonly used in I
technology, operated with a MOS curre
source ad a PMOS active load, or ai
NMOS active load.

A common drain amplifier also known as
source follower with a sinking source offer
unity gain, a very high input resistance af
a low output resistance.

Ans: (b)

Here diodes are in parallel s@rfpositive

cycle D conducts. For negative cycle; D
conducts. So, current always flows hence

~ =
L

Nt29. Ans: (b)

1 Sol: - Advantages of crystal oscillator:
I. Itis one of the most stable oscillator
a i. High Q- factor of range of 10to 10

S compared to 10for LC oscillator.
d - Phase shift oscillator is ed in audio
range frequency.

contains all har mon
Ans: (b)
dA, :o_zi\’( dA, _ 1 A
dA A dA 1+bA A
(1+bA) =5Y bA=4

Ans: (c)
For the given configuration,
Feedbak Input impedances
Seriesshunt Ri(1+Ab)
ShuntSeries R

(1+Ab)

30. Ans: (a)
itSol: %Dutycycle:%s 100
1 2
ics of 50,f,~Q
L RF200QV
R, + (23 200kW)

0.6(R+400 Kk ¥%y2 60K W)
06R+240 k*260RY
04R= 40 kY
Ri= 100 kY.

Output impedances
RO

(1+Ab)
Ro(1+Ab)

So, input impedances of shis#ries impedance is low and output impedance is high compared to

seriesshunt feedbdc
Ans: (b)
A=250,b=0.8

A 250

A = = =1.2438
1+Ab  1+(250° 0.8)

Given, %:20%

and S _dA /A 1
dA/A  1+bA
dA, _L_%:;s 20%
A, 1+bA A 1+(2502 0.8)
dA, =0.1%
Af
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33.
Sol:

34.
Sol:

35.
Sol:

E & T Engineering

\. _ACE
vEngineering Academy
Ans: (b)
In lowpass filter
1
Vo_ sc _ 1
Vi R+ ‘1 1+SCR
SC

For pure integrator capacitor should char
quickly and discharge slowly

So, T is less than discharging time

Here T- Time period

T<<RC

1

—< RC
w

wt >>1

Ans: (b)
Gain =30 dB

Ox

30dB = 10Iog10 b
Chi

8

Po= 1§3 13 10°

Po=103W

Po = 1mW

P,(in dB)=10log,,10°° =-30dB

P,(in dBm)=-30+30=0dBm

Ans: (c)
By definition of I.D.F.T,

_ﬁs(e’w)e"‘“’ dw
G(@EY) =ij2w

p
n)= 2 K- j2wjeMaw
2p

g(n)

e

36.

Sol:

- j2 ; j\Wh
= —— fve™dw
2p ?N
_jeé §°eJ‘W“5 ae o
:?é jn 8- Q_ n287'
ech = ¢ -,
)= IR o €D Ep e <08
p & in n“y {in n® vy
_-iep 0 pge (D)0
g(n)_pgﬁ( 1)+ n2 +jn(1) n2 H
- Jé' p n6
=2 (-1
&tV
- 2(- 1)
o(n)= (n) in, 0
Now,
2 e 1. 1 1 1p
=27- 4+ - 24+ %
Elg(n) ? 273" 4" 5l
= 234_7:4_7
60 30
Ans: (b)
y(n) = [x(n)+x(n - 1]
Y(@)=Z[X(2)+z%(2)]
_Yle) 1,
H(Z)_X(Z 2(1"'2 )
HEZ)=2(+27)
w\_1f . w1 .
H(e )—§(1+eJ )— §[1+cosw- jsinw]
H(ejw):%[(1+cosw)- jsinw]
‘H(e"wl :%\/(1+ cosw)’ +sin*w
= %\/l+1+ 2cosw
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37.
Sol:

38.

ESE- 2020 (Prelimspffline Test Series

Magnitude spectrum fH(ejWX = cog—va
c2-
&
€  sihw 9
é - u
g(w)=tan'é_—2_u
éal+ coswou
& H
Ay w3
ae?sm— COS_-0
=- tan 133#0
& 2co¢V 8
¢ 2 =
glw)=- tan‘Gan"g
¢ 2=+
Phase spectrung(w)=- VEV
Ans: (b)
For a linear phase FIR filter

h(n) =° h(Milin);n=0, 1, 2;----- (Mi1)
- For symmetric response
h(n)=h(M 1in);n=0, 1, 2;----- (Mi1)
if M = odd then number of filter

. +
coefﬁmentszM 1

if M = even then number of filter
coefficients = M/2
- For antisymmetric response,
h(n) =7 h(Mi 1i n)
if M = odd, number of filter coefficients
= (Mi 1)/2

if M = even, number of filter coefficientg

M

2

Ans: (b)

Sol:

39.

Sol:

40.

Sol:

From differentiation in time domain

property
X @

ax(t), [ikw,]C,

dx(t)a [jkp][— k2-lkl]
dt
a jjk%p 2

Cx

Ans: (c)
From standard fourier transform pair

sgrt)?

From dualityproperty

2

Ea 2p sgr(- w)

sgn{w) =1sgnfw)
2
i sgriw)
%a - j sgr{w)

Ans: (¢)

Ax(ni 2) 6

{6 4x(ni 2)
2
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41.

E & T Engineering

Assume y(n) = X(nT 2)

=} -2
Ey(n) = a y(n)|2 = a |y(nX2
n=- o n=-5
=4+4+16+36
=60
Ans: (b)

Sol: Given s(t) = (I €")u(t)

42.

Sol:

() = &)

h(t) =d(t) i {i € u(t) + e'd(t)}
e 'd(t)=ed(t) = d(t)
h(t) = é'u(t)

1
o=

Given y(t) = (2i 3€"'+ 3u(t)
Apply Laplace transform

Y(s)=2- = +—
s s+1 s+3
_ 25 +8s+6- 35°- 9s+S% +5
s(s+1)(s+3)
6
Y =
®)= 5+1)5+3)
Y(s
X =_\7
(S) H s)
X(g)=—2_ =22

Apply inverse laplace transform
x(t) = 2(17 €3u(t)

Ans: (d)

Given dZI—Et) + y(t) =4t u(t)

Apply Laplace transform

sY(s)+Y(s)=§
<

4 A B
N
s?(s+1) §* s

_4 4,4
Y(S) & s " s+1

y(t) = 4tu(t)i 4u(t) + 4&" u(t)

43. Ans: (b)
Sol: If the input is eigen signal, the output is also
same form as eigen signal.

From the given options, if the input &""
to an LTI system the output id(e'"°)e*".

44. Ans: (d)
Sol: f(t) =a,+8 a,cognw,t) + § b, sin(nw,t)

n=1 n=1

=& + Ancos (wpt +f)

A, and f, (Amplitude and phase spectra)
occur at discrete frequencies.

Waveform symmetries (Even, odd, Half
wave) simplify the evaluation of FS
coefficients

45. Ans: (d)
Sol:
1.
(O (0
712 2 1 2 4t
ha(t) * ha(t)
10 T 4 6
Which is noncausal. So, statement (1) is
false.

2. The condition for causality is h(n) = 0
forn<0
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h(n) <=

The condition for stability isg

n=- o

So, statement (2) is false.

3. h(n)

|

f
T4

The above system is narausal & stable.

So, statemer is false.

10

2 ~ 5 alg
4. ah(n){— () _a.gg <a

n=- o n=- no

So, system is stable system.

46. Ans: (b)
21 V. 8 G
Sol: W:\/—Ja 1 +i§
q C'Va ND+
W a Vj
v Wi [Vo+Ve
2 V +VR2
4mn [07+13 _ JE
07+73
Y Wz—
47. Ans: (c)
Sol: +5V
j}SmA
1.7V
15W
R
+0.2V

5=17+(15+Ry 153 10°+0.2
3.1=1810%(15+R)

R=191.6W
° 192N
48. Ans: (b)
Sol: h= Numberof EHP generated
' Number of incident photons
3 6
_54 1(3 ~0.9
6310
=90%
49. Ans: (c)
Sol: Bulk resisance of the diode can be written

50.
Sol:

as
V -

f

. _13-07_ 06

®  120mA 120mA

The ac resistance is given by

Rac= rg+fj [where fis junction resistance]
_25mV _

g = K, where \k = knee voltage

I~ 25mA
l2c=5+10 = 15V
Ans: (c)
VZ - lov Emax 0 15W
% me=9%?=15nA
| zmin = OA
Vi=IR +Vz
=1+ 1
R 1kW
VVV\/_» l| “L
Vils ! i— §R
A | /
7 ANz 1i
|
h=$:KMA

Imin = Izmin + I = 10mMA
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51.
Sol:

52.
Sol:

53.
Sol:

54.
Sol:

. ACE
’.;'EngmeenngAcademy :10:

E & T Engineering

Imax: IZmax+ ||_ = 25mA

=20V

(Vmax= ImaR + Vz = (25m)(1K) + 10
=35V

Ans: (d)

The Fermi dirac function for hole i.e.

probability that at state E is filled
(occupied) by hole.
=17 F(E)
1
e(E-EF)/KT

Ans: (b)

Given data:

t = 20m8ec

T = 300K

| =26mA

Diffusion capacitance

ot

C 7C, =t
D hVT ( D g)
2631033 20310°
13 263103
= 20nF
Ans: ()

1. pn junction diode is a passive cponent
2.W”~ Vj”“ (n = 2 for nonlinear junction

n=3for linear junction)
and f=V,1Vg- For forward biasing
T2'T1
3 2 10

3.1, = 1y,
So statement (2) and (3) are correct and
is false.

Ans: (d)
The drain current in

Saturation region:

1 \W
1= MCoc - (Vos= Vi)?A+1 Voo

Linear region:
1 wW
Is ZEranoxT(z(VGS_ VT)ZVDS_ VDSZ)

From the above equationsg a%

Too _ Ly
D1 2
D2 D1 2Ll
Y Ip2= Iﬂ
2
55. Ans: (b)
E-~+E kT 4N~ 0O
Sol: Epj=——Y. " &t
2 2 cNy £
Given,
electron effective mass < hole effective mass
(my) (m
N < N ° 3/2
VNe<Nv | N = 4.823 1015§‘e”:n—”8 T3/2 /cm?
Q -
0155mp g'? 3/2,..3
Ny =4.8231 T4
\Vi ?ﬁg cm
E~+E
\ EFi >u

56.
150l:

However the sample is not doped,
\ Eris not in conduction band or valance
band at room temperature.

\ Eg is between Eand@.
Ans: (d)

All the given characteristics are belonging
to RISC processor.
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E & T Engineering

57. Ans: (c)
. In set associative mapping, Tag field size

|ng%, where M = number of blocks ir]

main memory and S = number of sets
cache memory. HeréS:9
Hence tag field sizelogzi = Iogz4—P
Q/4 Q
58. Ans: (c)
Sol:

-

N:M
The above ER model is represented as
following relations

A(al,a2)

B (b1, b2)

R(aib1), where @, by are foreign keys of A
and B.

59. Ans: (0) 64

Sol: The precedence graph contains edges frpr .I'
T1YT2, T3YT1 and T3|YT2

60. Ans: (c)

Sol: It is necessary to assign name of inner
structure at the time of declaration
otherwise we cannot access the member| of
inner structure. So correct declaration is:
struct outer {

int a;
struct inner { 65.
char c; Sol:
} name;
b
61 Ans: (d) 66.
Sol: Parameter are evaluated from right to left Sol:

SO in abc(++a, a++); first a++ evaluate

62.
in Sol:

,

later ++a evaluated

\ abc(22,20); i.e. passing values 22,20 to
abc(int x, inty).

Ans: (d)
Ideal speed up = number of stages = 5
For 'A’, Pipeline time = (5 + 99) 20 ns
= 2080 ns
and non pipeline time = 10000 ns
\ speedup=4.8
thenh = % =96
For 'B', Pipeline time = 1004 x 20
= 20080ns
non pipeline time = 1000 x 5 x 20 = 100000
Speed up =4.98

thenh = 4—598 =996

Ans: (b)

In virtual memory system CPU generates
virtual address, so for translation first of all
TLB should be accessed. As given in case
of TLB miss, memory system should be
accessed. In memory system the first access
should be of cacheelfiore main memory.

Ans: (b)

Ferromagnetic material susceptibility is
positive and large.
Paramagnetic material susceptibility is
positive and small.
Diamagnetic material susceptibility is

negative and small.
Superconductors are perfect diamagne
materials having susceptibility ag.

Ans: (c)

In Rectangular waveguide Ty} TMop,
TMmo, TEpmo des doesnoét
So option (c) is correct.

e Xi

Ans: (b)
Given:
f|TEy, =33 10°Hz
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v S =3310°
2a 69. Ans: (c)
., 3310" 9 Sol: Impedance looking into the input end is
Y 3310 ; :
2a called input impedance
33 10% Given: Transmission line is losslegs jb
©233310° length of Iine?:lg
f |TEq =63 10°Hz po=2Ps ! _P
. | 8 4
v S =6210° )
2b " tanb?? tanzzl
. 33107 _ 9
Y =6210 5 =7 az. +jZ,tanb?9
33 10Y " 8L, + Zq tanb??
=————=25cm X
23 6310 az.+jZ2,0
Z, =2, ——"
_ C<o + ]Z R~
67. Ans: (a) B - 550+ 125+1508
sol: f,| =2 &8 +%8 F50+150- 259
2\cax ¢b+ _ 5250+ 758
_caly  alg o5+ j500
22262 " 5h2 g 252+ 13)
_c[1 .1 251+ j2)
"2\ o _go(2+i3)1- i2)
c 11+4 C, 5 (1+12)(1' 12)
N 2 N z, =502 141 12+6)
_V5, ¢ _+5,, =10 (87 j)
= o= fele, \" Zi» = 80i 10j (or) 807 j10W
70. Ans: (b)
68. Ans: (d) az. +Z,tanhg?d
Sol: Given: Sol: Z, =Z, R+Z°t hg?
Zr = X ohm ¢Zo T £ tanhg?z
Zin=Zp=Y ohm Zg° n
The required characteristic impedance pf a Z,tanhg?@
. . . . . Z + 0 g>
quarter wave transmission line is given by REE Z _
R -
Zi =Z,Zx Zin=2y %Z 5
= JZoZo Z.g ° +tanhg?g
GoR -
\ Zj =+ XY ohm Zin=2Zocot g
For lossless lina =0,g=jb
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71.
Sol:

72.
Sol:

73.
Sol:

74.
Sol:

. ACE .
Engineering Academy :14: E & T Engineering
Zin = Zo cot h(pl) Where D is directivity
\ Zin = 'I'jZo cotbl
W, =4p =0.5Sr
Ans: (a) 8p
Given: E = Eocos(2p3 10t - 2pz)Ex _
, . 75. Ans: (c)
+E,cod2p2 107t - 3IOZ)Ey Sol: Babbit metal (or) bearing metal is any of
Direction of propagation: +z several alloys used to provide the bearing
- 57 . surface in a plain bearing. Some common
Eat-219 = E, cos(2p 10°t- 2p)@ compositions are (90% Sn, 10% Cu), (89%
+E,cod2p? 10't - 3p)&; Sn, 7% Sb, 4% Cu), (80% Pb, 15% Sb,
Let 20° 10'= w 5% Sn)
E=E,codwt - 2p)& +E,codwt- 3p)& | 76. Ans: (b)
Amplitude are equal and phase differen reSol: The total number of atoms per unit cell is
is 180. given by
Therefore the wave is said to be linearly N=N.__ + Nice ;. Neomer
polarized. Interior 8
For simple cubic, BCC and FCC the number
Ans: (a) of atoms per unit cell are 1, 2 & 4.
Given:
J=kx B -5ygt 77. Ans: (a)
Then for a steady current i.e, chargeSol: Ferrite @-iron) experiences an allotropic
entering and leaving a cresection of the transbrmation to FCC austenite (ogjiron
conductor to be equal at any time, at 912C. This austenite persists upto
\ Ja—
pJ=0 1394 C.
o _ U 78. Ans: (b)
{ Continuity equationp.J = Tt Sol: In superconducting state entropy and
_ thermal conductivity decreases.
butr, = constant}
Y %“&EK +£Ey +£&/§(kx@-5y%):o 79. Ans: (c)
¢ Vo € a1g@
ki 5=0Y k=5 Sol: H(T) = H; (0) &- %8 u
€ ¢=~H
Ans: (d) € 36 &9
Ae= K A, = 32310°d - ae7—8 5
Ae _ 4 @ (; .26+ u
P 08 =10.14 10’ A/m
A,=5nf
80. Ans: (c)
Ans: (b) Sol: If the radius ratio x = 0.414, a more stable

Beam areaW, = Ag)

configuration is possible with six anions
bonding with a cation. This configuration
called the octahedral configuration is stable
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