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FULL LENGTH MOCK TEST-4 (PAPER-II)

Solutions
01. Ans: (b) =A%+ =6
Sol: If AX = B is an inconsistent system of M +A-6=0
equations. Then p(A) must be less than 3. (L+3)(A-2)=0
In which the highest possibility is 2 A=2 -3
LA=2

02.

Sol:

03.

Sol:

Ans: (d)

Given A = B _3 }
The characteristic equation is

|A-Al|=0

F—i —1‘

2 3-1

= M -4 +5=0
= A=2+i
Therefore, A has no positive characteristic

roots.

Ans: (a)
V(x) = of = E(X*) - [E()]°

= A = E(x%) — A2

04.

Sol:

05.

Sol:

(.- variable can not be negative)

Ans: (c)

Lt f(x)= Lt f(x)
X—2" x—2"

Lt C°—x’= Lt C+xX
X—2" x—2"
C*-4=C+2
—=C’-C-6=0

—=C?°-3C+2C-6=0
—C(C-3)+2(C-3)=0

=C=3,-2
Ans: (a)
p(no. of heads = no of tails)
= 8% _g3125
2

| ACE Engineering Academy Hyderabad | Delhi | Bhopal | Pune | Bhubaneswar | Lucknow | Patna | Bengaluru | Chennai | Vijayawada | Vizag | Tirupati | Kukatpally | Kolkata | Ahmedabad




748 Y10

yv» Engineering Academy omnslsin e e s
) Since 1995 (2 Leading Institute for ESE/GATE/PSUs 1" RANKS IN GATE 1" RANKS IN ESE

Classes Start from: w ‘\

13th FEB 2020 ( @petHi ) ((@HYDERABAD )

/. Students who Qualify in Prelims
can avail 100 % Fee Waiver «

ESE-2018, 2018 Prelims Qualified Students are also eligible )

for more details Contact: 040-23234418/19/20, Email: hyderabad@aceenggacademy.com

www.aceenggacademy.com

HYDERABAD | | AHMEDABAD | DELHI | PUNE | BHUBANESWAR | LUCKNOW | KOLKATA | VIJAYAWADA | VIZAG | TIRUPATI | CHENNAI | BENGALURU

COAL INDIA LIMITED (CIL)

Management Trainees

—-Online/ Test Series

6 Full Length Mock Tests Starts From 10" Jan 2020

Civil | Electrical | Mechanical All tests will be available till 28" February 2020

®©) 040 - 48539866 / 040 - 40136222 @ testseries@aceenggacademy.com




ESE - 2020 (Prelims) Offline Test Series

06. Ans: (c)
Sol: f'(z) = ux + ivy = Uy - iUy
f' (2) = (3% — 3y? + 6X) — i(-6Xy — 6Y)
putx=zandy=0
f'(z) =32° + 62

fz)=22+32%+c

07. Ans: (d)
Sol: The Taylor’s series expansion of f(x) at

x =0 is given by

f(x) = f(0) + x f'(O)+X?Tf"(O)+ ........ (1)

f(x) = sinx f(0) =sin0=0
f'(X) = cosx f’'(0)=cos0 =1
f""(x) = —sinx f""(0) =—sin0 =0

f'""(x) = —cosx f'"’"(0) =—cos0 =-1

Substituting above in (1), we get

. x} x°
SINX = X——+——....
A 5

08. Ans: (a)

Sol: The conditions of cauchy’s theorem hold
good for f(x) and g(x). By cauchy’s
theorem, there exists a value ¢ such that

f'(c) _f3)-f(2)
g'c) 9(3)-9(2)

2111

c2 3 2
T 2711

cc 9 4
=c=24

09.

Sol:

10.

Sol:

11.

Sol:

12.

Sol:

Ans: (b)
Given curves are 2y = x“and x =y — 4

r

2y =x°

X:y7
1

L A .

v

The points of intersections of y = x* and x =
y—4are (-2, 2) and (4, 8)

4 X2
. Area= J[(4+x)—7} dx =18

-2

Ans: (b)

The given equation can be written as
(ye¥dx+xe¥dy)+2ydy=0
e¥(ydx +xdy)+2ydy=0

e d(xy) +2ydy=0

2
—~evi2Y ¢
L eY+y?=C

Ans: (c)
k=0.8
Power transferred inductively from primary
to secondary
= (1-k) times of total load
= (1-0.8) x10 kW =2 kW

Ans: (c)
Core losses = 150 W (Constant)
Copper loss at full load = 220 W
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13.

Sol:

14.

15.

Sol:

Electrical Engineering

.. Copper loss at halt full load
1 2
= (E] 220W=55W

.. Total losses at half full load
=150 +55=205W
Efficiency at half full load
1 x10° x1
=3 2 x100 = 96.06%
E><10x103 +205

Ans: (d)
In field flux method of speed control of dc

shunt motor to eliminate the ‘saturation
problem”, we should reduce the flux below
rated value only (1. ¢ <Orated )-

|f (I) < (I)rated =N> Nrated ,

|: N oc %:| and T < Trateg [ Tocd]

We know power, P oc NT
Asdd=NTand Td

= Power maintain constant.
Ans: (d)

Ans: (b)
Constant losses
A *

Iron losses at rated V
and frequency

!
!
' Mechanical losses
]

Vraled

0 Vmin

16.

Sol:

17.

Sol:

18.

Sol:

The intersection ‘Q’ of the extrapolated
curve on the Y-axis will give mechanical

losses (friction and windage 10ss)

Ans: (b)
Induction motor is a constant flux machine.
As statement 3 is false, option (b) is correct

answer.

Ans: (d)

Speed «Ns = gas f, speed

Motor output = Torque x speed

But torque = constant

So motor output decreases as speed
decreases
T oo ocl(x Lasf )
X
SO Tmax T
Ans: (c)
For  cylindrical motor  synchronous

machineP = %sin o)

P _sing,
P, sing,
P sin30°
2P sing,

sing, =1=3, =90°
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20.

Sol:

21.

Sol:

). ACE . .
Engineering Academy Electrical Engineering
19 Ans: (b) 15= Ezl —E=24pu
E- @(E)
60 \ A

 15x107° x55x19x1500 ( 4 22. Ans: (b)

- 60 2 Sol: Load angle/torque angle:

=78.375V It is the angle between the internal induced

emf and the terminal voltage.

Ans: (d) Or,
Given data, V = 250 V, N; = 900 rpm, I, = It is the angle between rotor rotating flux

30A,R;=04Q I=20 A and N, = 600

mm
Eu Ny
EbZ N2
V-I1R, 900

j— =
V-I,(R,+R,) 600

250 —-(30x0.4) 900
250 -20(0.4+R_) 600

— 20(0.4+Rse) = 250 — 158.6
= Re=4170Q

Ans: (a)

Given data,

Xg=12pu, V=1pu, X;=0.4 pu
Pm = 1.5 pu,

P =Py sind
Where, Pp, = )E(—\e:
Xeg=Xg+X=12+04=16pu

Then from equation (1),

23.

Sol:

24,

Sol:

and reference rotating flux.

,- Rotor Rotating flux

’ ’\8

Reference
Rotating flux

Ans: (d)
B« %z Constant,

The frequency of operation is reduced from
400 Hz to 50 Hz, the permissible applied
voltage should also be reduced from 230 V
to (230/8) V.

So kVA rating will decrease from 4 to (4/8)
=05

Ans: (b)
For series motor = I, = ls =1,
but ¢ o I oc I,

Developed torque in series motor,
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Tz _Tl

.. % increased torque = %100

1

2 2
— Iaz_la

- L %100

al
121-100
=X
100

=21%

100

25. Ans: (c)

Sol:
0.5Q

V.=0.5I ) 4

4 E~I (Magnetization curve)

Armature 30V
Characteristic
V, =05l

> L > | (Amp)
10 lsc = 60A

5V} -

The armature characteristic (voltage drop in

armature ocl) and the magnetization
characteristic are shown on the same axis.

Under short-circuit; E — (0.5)1 = V = 0.
Hence, E = 0.51 = V,. Current corresponding
to the E = V, point (Point of intersection of

the magnetization curve and armature

26.

Sol:

217.

Sol:

28.

Sol:

29.

Sol:

characteristic) gives the short- circuit

current. By similar triangles, it is 60A.

Ans: (c)

Babbit metal (or) bearing metal is any of
several alloys used to provide the bearing
surface in a plain bearing. Some common
compositions are (90% Sn, 10% Cu), (89%
Sn, 7% Sb, 4% Cu), (80% Pb, 15% Sh, 5%
Sn)

Ans: (b)

The total number of atoms per unit cell is
given by

+ Nface + Ncorner

interior 2 8
For simple cubic, BCC and FCC the number

N=N

of atoms per unit cell are 1, 2 & 4.

Ans: (a)
Ferrite (a-iron) experiences an allotropic
transformation to FCC austenite (or) y-iron
at 912°C. This austenite persists upto
1394°C.

Ans: (b)
In superconducting state entropy and thermal

conductivity decreases.
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Electrical Engineering

30. Ans: (c)

Sol: Hc(T) = H. (0) {1—[%} ]
= 32x10{1—(iﬂ
7.26

=10.14x 10° A/m

31. Ans: (c)

Sol: If the radius ratio x = 0.414, a more stable
configuration is possible with six anions
bonding with a cation. This configuration
called the octahedral configuration is stable
for 0.414 < x < 0.732. Here the cation
occupies the void created by six anions

forming an octahedral structure.

32. Ans: (d)
Sol: Volume of unit cell = a°

number of atoms per unit cell =4

av2

radius of Atoms = e

4><i1tr3

packing fraction = -

_ M,{ﬁ]g

3 4
’It\/g T X 2\/5
= =

12 12

_m2

6

33. Ans: (c)
Sol: For a SC, susceptibility (ym) =-1

Relative permeability =1 + y, =0

34. Ans: (b)

Sol: In top down technique generally a bulk
material is taken and machined it to modify
into the desired shape and product.

Examples of this type of technique are the

manufacturing of integrated circuits using a

sequence of steps such as crystal growth,

lithography, etching, ion implantation, etc.

For nanomaterial synthesis ball — milling is

an important top down approach, where

microcrystalline structure are broken down
to nanocrystalline structures, but original

integrity of the material is retained.

35. Ans: (b)

Sol: Ferromagnetic material susceptibility is
positive and large.
Paramagnetic material  susceptibility is
positive and small.
Diamagnetic  material  susceptibility is
negative and small.
Superconductors are perfect diamagnetic

materials having susceptibility as —1.
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37.

38.

Sol:

39.

Sol:

40.

Sol:

side of s-plane.

Ans: (c)
GM =1 =25
0.4

PM = 180° — 30° = 150°.

Ans: (b)

For option (a) Break point is — 6 and c =6
For option (b) Break point is —4 and 6 = — 4
[BP =06 =-14]

For option (¢) & (d) Break point &
Cancroids are not same.

Option (b) is correct

Ans: (c)

10
R T

-2 |1

So, G(s) is unstable

C(s)  G(s) _ 10
R() 1+G(s) (s—-1)s+2)+10

41.

Sol:

42.

Sol:

+ Engineering Academy ESE - 2020 (Prelims) Offline Test Series
Ans: (d) _ 10
: Chemically highly inactive atoms are Inert s*—2+25—s+10
gas atoms. _ 10
2
EX: Ne, Ar, Kr, etc $°+s+8
CE=s’+s+8=0

2
Ans: (a) 31 18
For all positive values of 'K' roots are left s Lo

0

s |8

There is no sign changes in the first column
of RH criteria table. Therefore the closed

loop @is stable
R(s)

Ans: (d)

K
s(s+a)

Let us assume, G(s) =

s=0and s = —a are open loop poles

Characteristics Equation is s*+as+K=0

Roots of characteristics equation are $3,S;

When K = 0, the roots are s;=0and s, =-a

.1.e., they coincides with the open loop poles

of system..
Ans: (c)
r(t) = u(t c(t) = te " u(t)

TF
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Electrical Engineering

_ L.T|output |

TF= -
L.T[input ]

CLTte]
~LT[u(t)]

43. Ans: (c)

Sol: TransferFunction = -

$"+s+5|_,

5 B -5
—®’+jo+5 o’ —jo-5

44. Ans: (d)

Sol: |20log 2¢|= ‘(20 log 2%}‘ =12 dB

45. Ans: (b)
Sol: Shifting the take off point before the block.

46. Ans: (c)
Sol: PI compensator is equivalent to adding the

pole at origin

47. Ans: (b)
Sol: By applying Mason’s gain formula

C(s) _ K
R(s) s*(s+25)+ KK s+K(1+0.02s)

R(s)zé (step input)

c(s)= <
5(52 (s+25) + KK s+ K(1+ 0.023))

Cle) = limsC(s)

=lims K
05 (s (s+25)+KK s+K(1+0.025))

=1

48. Ans: (d)
- e4t O
Sol: Given ¢ (t) =e™ = Lm o zt}

‘A’ 1s obtained as follows

d{ et O}
=>A=—
dt e2t _ ™t e2t o
2e2t _4e4t 292t o
4 0
-2 2

49. Ans: (b)
Sol: Tsweep = 2 x Tsignai (Since 2 cycles displayed)

| ACE Engineering Academy Hyderabad | Delhi | Bhopal | Pune | Bhubaneswar | Lucknow | Patna | Bengaluru | Chennai | Vijayawada | Vizag | Tirupati | Kukatpally | Kolkata | Ahmedabad |




50.

51.
52,
53.

Sol:

54.

Sol:

Engineering Academy :11: ESE - 2020 (Prelims) Offline Test Series
_ 1 55. Ans: (a)
100Hz Sol: Meter constant to given data
=2x10ms K = 40 x 60 x 60 — 480 rev/kWh
=20 ms 5x60
But it is given that meter constant is 500.
Ans: (b) Therefore % error in meter constant
Sol: Sac = 0.9 x 1 kQ/V _480-500 ;9
500
= 0.9 kQ/V
=-4%
=900 Q/V
56. Ans: (d)
Ans:
ns: () Sol: Thermocouple voltmeter measures true rms
Ans: (b)
voltage
Ans: (b)
2 2
If P is the power, I current and R resistance, Vims @rue) = /17 +(Ej \%
P 4
then I =, |—=.—— =0.02A -
\/; \' 10000 = V3V
So, voltage across R is 10000x 0.02 = 200V
Sensitivity = 200/50 = 4.0V/mm.
Y 57. Ans: (c)
Sol: Schering Bridge is used for measurement of
Ans (a) . . :
capacitance, Dielectric loss, D-factor.
Error: Error is defined as the difference
between the measured value and true value.
58. Ans: (a)
Resolution: The smallest change in
i i ) . 2dT,
measured value to which the instrument will | Sol: Tﬂ-i =T,
respond is called resolution. _
o o ) ) Apply Laplace transform on both sides
Sensitivity: Sensitivity of an instrument is
defined as the ratio of magnitude of the M_ 1
_ _ T.(s) 2S+1
output signal or response to the magnitude
of input signal or response of the quantity T (5) - 0.5
. T.(s) S+05
being measured.
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59.

Sol.

60.

Sol:

61.

Sol:

Electrical Engineering

It means that, for the

As a result, a

in the

There are two

‘E:Ensinlgegl%Academy 112
o: =0.5 Modified sinusoidal pulse width modulation
1 switching scheme.
f. :4_nHZ 62. Ans: (a)
Sol: In a continuous mode of operation, switch is
Ans: (a) turned on before the secondary current falls
- fog ( c oclj to zero. The continuous mode can provide
2 - f higher power capability for the same value
Ans: (a) of peak current Ip.
IGBT has smaller values of Cg, Cyq because same output power, the peak currents in the
its effective cross sectional area is smaller discontinuous mode are much higher than
than MOSFET. The IGBT has smaller area those in continuous mode.
even though its current rating is identical to more expensive power transistor with a
MOSFET’s rating because IGBT uses higher current rating is need. Moreover, the
conductivity modulation of drift region to higher secondary peak currents
significantly reduce the specific on-state discontinuous mode can have a larger
resistance. transient spike at the instant of turn-off.
However, despite all these problems, the
Ans: (a) discontinuous mode is still more preferred
than the continuous mode.
main reasons. First, the inherently smaller
VA P magnetizing inductance in the discontinuous
Vil mode has a quicker response and a lower
" transient output voltage spike to sudden
M change in load current or input voltage.
Second, the continuous mode has a right-
Vo half plane zero in its transfer function,
thereby making the feedback control circuit
n H ” ” more difficult to design.
0 60° 120°180° = g
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64.

Sol:

65.

Sol:

AV = ﬁ[com —cos(o+p)]-4f L],
T

AV = constant
Because f, o= constant
as, Vm decreases, [coso — cos(o+p)]
decreases

cos (a+ p) increase so p increases.

:14: Electrical Engineering
63. Ans: (b) Commutation overlap not only reduces
. The average value of new output voltage? average output voltage, but also reduces the
v, V£1 1D] D=§,Ton=1oousec,Toﬁ _50usec extension angle (Y)which may cause
commutation failure in the inverting mode
Now, T, =| -t | = 25usec :
RCLE 2 H of operation.
T0n2 =100 + 25 =125},LS€C ( f= Constant)
66. Ans: (b)
1
Vo V(l Dj Sol: The quality of output voltage will be
improved by increasing frequency along
with output voltage.
=150 ! =900V P J
5
1-=
-
67. Ans: (a)
Sol: Total load, Pjpag = 500 MW
Ans: (a) P, +Pg, =500 ... (1)
3V, 3V,
Vo=—"— =cosa.—0. 10( . COSO‘) Cost curves C, =P +0.01P;.
C, =5P, +0.02PZ
V, =0. 90(3 comj 2 ©2 ¢
T Most economical load scheduling
440 =0.90(M.cos,aj dc, _dc,
T dP,  dPg
o =29.27° 1+0.02P, =5+0.04P_
0.02P; —0.04P, =4
Ans: (c)
1-¢ full converter, 2Pg, —4P;, =400
P, —2P;, =200 ..... (2)

Equation (1) & (2)
Pe, +Ps, =500
Ps, —2P;, =200
3P,, =300
Pe, =100MW
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Pg, =400MW V; =AV, +BI,
Receiving end current under open condition
68. Ans: (d) is zero
Sol: A sudden large disturbance includes lr=0
application of faults, clearing of faults, Vs = AVg
sudden load changes and inadvertent Vg = ﬁ: 400 _ 500 KV
tripping of lines and generators. The A 0.8
maximum power which can be transferred
through the systems without the loss of | 72- Ans:(a)
stability under sudden disturbance is Sol: B 70 ¢
referred as transient stability limit. | 100 S0 ?
g w
69. Ans: (a) Rag x 100% + Rpgp x 50%
_striki =10Q+250
Sol: Average RRRV= Pe_zak re —striking voltage
Time to reach peak value =1250
- 100kv =2kV /usec
S0psec 73. Ans: (b)
V2
Sol: SIL = — Z¢, is surge impedance with
70. Ans: (c) o
Sol: I r® compensation
2 3
I, r, 1-K .
= == Zeo = Z. |[——= where Zc is surge
(Ilj ('ﬁ] “ © 1_Ksh ‘ :
I 213 impedance of uncompensated line K¢ & Kgp
- 22
E _rlx[ |lj are degree of series and shunt
53 compensations
_ 1
= O-SX(gj =0.2mm From data K = 0.5, K¢ = 0.5
S0, Zco = Zc and no change in SIL
V. ||V V.|V V.|V
71. Ans: (b) Pmale Al rI:| 5_| r|:| [V
|B| Z_ sinp/ Zpe
Sol: Sending end voltage is given as
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Electrical Engineering

line

With 50% series compensation,

P = 1 VlVel
Xline _O'5xline
L IVIV|
X

line

Pmax Increased by 2 times

74. Ans (b)
Sol: Voltage zero means current is peak
For 50Hz,

Time period (T) = % msec=20msec

y

5ms \\/

«— 20ms —

14 cycle circuit breaker =circuit breaker
open time = 20+10 =30ms
Arcing time = 5ms
Circuit breaker operating time
= open time+ arcing time
= 30+5 =35ms

75. Ans: (a)
AV 1
Sol: Q=—=Q=(5%) —
Q X Q=( o)x

— Q (MVAT) = 0.05x 22EMVA

= 0.05x2000
=100 MVAr

76. Ans: (c)

Sol: Bl =)j6=10=j2p.u, la=—]3p.u.
LLG = lag +lap +120=0, o= j 1 p.u.

77. Ans: (d)

Sol: Insulation resistance of a cable is given as,

_Lgnr_z

s o n

where; p is the resistivity
| is the length of the cable
r, is the outer radius and

r1 is the inner radius.

= I:QinsOL_
R;ns 4
= s _ _
R. A

Ins

" Rijns =500 MQ for | = 1km
then for I = 8 km,

Rin's =500 x% =62.5MQ

78. Ans: (a)
Sol: Given data, L = 0.625 mH/km,

C =0.25 pF/km, V =50 kV,

Then, Surge impedance = Z_ = L

C
[ 3
z - 0.625><1076 500
0.25x10
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79.

Sol:

Engineering Academy :117: ESE - 2020 (Prelims) Offline Test Series
Then, surge impedance loading of the line | 80. Ans: (b)
would be, Sol: Consider below circuit,
2 6 S
gL = V. _90x50x10" o\ A
Z, 50 +
Ci— v, —
Ans: (d .
@ Initial charge = C1V1
LLLLLL 0000000 .
. I Final charge = C,V + C,V
il .y C V
101 il_{l By charge conservation principle
/_| 4
C— \}{2 :>C1V1 = C1V + CZV
I2
=V= GV
C,+C,
V)
conductor
Given data, 81. Ans: (c)
V, = 11 kV (maximum) as, to obtain the di i i
. . Sol: |g|=L—=L|-2—*
maximum safe working voltage of the dt At
insulator string, the unit nearest to the
. . - (0 1 5_(_ 5)
conductor bears the maximum safe working ~ V1 10x1072
voltage. (see the figure
g. ( gure) 1000
b=+ Ii
oV, (0C) = V,(0C) + Vl(cogj 82. Ans: (d)
10 Sol: Voo = Vi = 5Volts
1 5
=V,=V, 1+E =11V, l,.=—A=25A
V.
:>Vl:ﬁ:£:10kv So, Rth:izizzg
11 11 I, 5/2
Then, *
Vrrax =\/l/rrax+V2 /max 2.5A Q) §ZQ
= 10+11 =21 kV
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@By Engineering Academy :18: Electrical Engineering
83. Ans: (a) 87 Ans: (b)
Sol 1gV\ Sol: Bandwidth Lot
() t RC
~ o 1
S = So, R =
~ ~ T T BWxC

v(©) OO 1

T 10x10° x100 10 2

19 g
Apply KVL in outer loop
5-10+V=0 = R =1MQ
=V=5
. Power delivered by 5A source is Pgej 88. Ans: (b)
=5x 5 Sol: Given, V =100.230°
= 25 Watts I =5£-30°

We know, S = VI*

84. Ans: (a) = (100.£30°) (5.£30°)
N Ko,N
Sol: M=Nate _ KON, =500 ~£60°
i Iy
B Here ¢ = 60°
_ - (08)(0.1)x107 x 2000
1 .. Power factor = cos¢
= M=0.12H = cos 60°
= 0.5 (lag)

85. Ans: (a)
86. Ans: (a) 89. Ans: (b)

i) () | e
) — | +|—= ol: P =36
Sol: Average Power = Pyyg— Vims _ [ﬁ J2
R 4 P, 36

IZV :>I=E =1=3A
=E=E:2.5 Watts '

4 P, = Vsl = —4x3
P, =-12W

P, = 12W supplied
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“ + Engineering Academy :19: ESE - 2020 (Prelims) Offline Test Series
90. Ans: (b) R
} Ve = — (Voc)
Sol: g Vi R, +Rq,
|2 |3
4.5A 8k
caltl, 3na (4 16=(—](V )
2 ® 8k+R,, ) °
16(8k + R,
Voo =| ———
KCL.: 8k
| + 31, +4.5=I+1,+13
And 8= Lz—kJ (Vo)
and 12 Ve~ Vi 2k+R,
16(8k+R,) 8(2k+Ry,)
—VS_V1+3(£)+4.5=£+£+£ 8k 2k
8 6 4 6 12 R = 4kQ
3(60) — 3V; + 12V; + 108 = 6V +4V1+2V;
v, = 16(8k +4k) _ ™y
3V =288 8k
Vi =96V
' = [—20i0k4kj(24): 20V
+
=1%o
4 4
93. Ans: (b)
91. Ans: (d) Sol: The voltage across the unknown capacitor
Sol: Req = {[[(8+2) |[10] +1] |3} +1 Cy is (using KVL).
Req=(61]]3) +1=3Q 24 = 8 + Vy
=22, Vy =16V
" R, 3 q=CV
R'=[(Rs + R2) | | Rio] + Ry = 6Q The capacitors are connected in series and
the charge is the same.
|X=(L)(4)=ﬁ=§p\ g
3+6 9 3 q = 60p (8) = 480uC
c, =9 0% o F
92. Ans: (b) VvV, 16
Sol: A . (d
: Ry + 94. Ans: (d)
Vee (3) RS Vag Sol: All the given characteristics are belonging to
B RISC processor.
B
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:20: Electrical Engineering
95. Ans: (c) - 99. Ans: (¢)
009> . ] .
Sol: Wd/' Sol: It is necessary to assign name of inner
or
Tag offset structure at the time of declaration

, Physical

Address
In fully associative mapping technique,

W = Number of words in a cache memory

block

96. Ans: (¢)

Sol: In set associative mapping, Tag field size =
Iogz%, where M = number of blocks in
main memory and S = number of sets in
cache memory.

Here S:9
4
Hence tag field size log, P =log, 4P
Q/4 Q
97. Ans: (a)
Sol: DES has 4 components: an expansion

permutation, an XOR operation, S-boxes
and a straight permutation
98. Ans: (b)

Sol:

Hidden station problem

| B and C are hidden from each other with respect to A

otherwise we cannot access the member of
inner structure. So correct declaration is:
struct outer {
int a;
struct inner {
charc;

} name;

1

100. Ans: (d)

Sol: Parameters are evaluated from right to left so
in abc(++a, at++); first at++ evaluated, later
++a evaluated
.. abc(22,20);
abc(int x, inty).

i.e. passing values 22,20 to

101. Ans: (d)
Sol: Ideal speed up = number of stages =5
For 'A', Pipeline time = (5 + 99) x 20 ns =
2080 ns
and non pipeline time = 10000 ns

.. Speed up =4.8

then n:%sz%

For 'B', Pipeline time 1004 x 20
20080ns

non pipeline time = 1000 x 5 x 20 = 100000
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ESE - 2020 (Prelims) Offline Test Series

Speed up = 4.98, then n :4'—598 =99.6

102. Ans: (b)

Sol: When stack is distributed on 2 pages, then
might possible that one activation record is
stored on 2 pages. Half in last of page 1 and
half in starting of page 2.

But stack will always be LIFO.

103. Ans: (b)

Sol: 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 cache before main memory.

104. Ans: (d)
Sol: From Gauss law of magnetic field:
V.B=0

From Ampere’s law for steady current:

—

VxH=]
VA= - uoj is called vector poisson’s
equation

From equation of vector potentional of
magnetic field VxA =B

Therefore correct code is given by:

P-3, Q-1, R-4, S-2

105. Ans: (a)
Sol: Here N=5
I=4A
Area =24m*

The normal to the loop is along positive z-
axis.
There fore magnetic dipole moment is given

by

M=5x4x244,
= 4804, Am’
106. Ans: (d)
Sol: V =—1 [&+&}
dne, | T,

Since Q1= Q,=Q=10x10"°C

V =9x10°x10x10°° l+E =9ox§:75v
2 3 6

107. Ans: (d)
a, pay 4,
Sol: J=vxH=-1]2 2 9
plop 0 Oz
H, pH, H,
Ap pé'¢ éZ
_19 Ll o
p|Op o 0z
7 .3
P 6
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Electrical Engineering

i 122
_ 12 3><107p 5 110. Ans: (b)
Cplm 6 ’ Sol: Characteristics equation for a J-K FF is
- Qt+1)=3Q()+KQ(t) -
=——pa, (A/mz) _ _
T From the diagram input of D FF can be
- 107 . written as
- J=—p4, for 0<p<0.01(m) B
& D=Q[tX+Qt)Y -(2)
7 -
s Jlatp=0= 10° (0)a,=(0)a, =0 Comparing (1) & (2)
" J=X, K=Y
S JKFFwith) =X, K=Y
108. Ans: (b)
Sol: When active low is applied to RESET IN, 111. Ans: (d)

PC sets to 0000H and resets the interrupt
enable and HLDA flip-flops and affects the

contents of processor’s internal register

randomly.
109. Ans: (c)
Sol: (444); = (4x3° +4x3+4)19
=4x9+12+4
= (52)10

(4000)3 = (4x 3%)10= (27 x 4)10 = (108)10
(4440); = 4 x 3% +4x3? +4x3+0

=108 + 36 +12

= (156)19
(2000);3 = [3° x2] = 27 x 2 = (54)10
(0000)s = (00)10
.. (2000)3 comes immediately after 444.

112.

Sol: The waveform at input of 3 NAND gate is

F:ixloo =10%
20

Ans: (a)
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113. Ans: (b)

Sol: Ky=1
1
M = ’A‘m1 :E
1
My _Amz :E
_ 1.1
H¢ 42
_ 1
2
=0.707
114. Ans: (a)

Sol: f.=12MHz , Af = 3.2kHz, fosc= 10MHz.
After down conversion f; — fosc
=12MHz - 10MHz = 2MHz

115. Ans: (c)
Sol: BW = 2Af + 2f, = As Af and f, gets
doubled, BW also gets doubled.

116. Ans: (c)
Sol: BW of the modulated signal depends on the

message signal frequency only

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

g(n)= 2_111 TG(eJQ)e"Q” 40

v GE) =-j20

oln)= - J (- 200

=T

-k j Q.ed0
2n 7

_ "), n
= —|2—(-1
T jn( )J
(m=—29" o
n
Now,
> 1 1 1 1
=144 =
;g(n) { >+3 +5}
_ L 41 41
= X— = —
60 30
118. Ans: (b)
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H(ej“)=%(1+ e‘j“)

H(e™ )= %[(1+ cosm)— jsin o

124 Electrical Engineering
119. Ans: (b)
Sol: From differentiation in time domain
property
X(t) <> Ck
1 i
= —|1+cosm— Jsin .
g+ eoso-jsinol PN S
dt
d);—Et) > [jkn][— k2 'k']
‘H(e"‘”] :%\/(1+ coso) +sin’w o —jkm 2
_1
- E\/1+1+ 2C0S® 120. Ans: (C)
1 Sol: From standard fourier transform pair
= E1/2(1+coso) )
sgn(t) < —
jo

)
= % /zxzcosz(%j

Magnitude spectrum = ‘H(ej‘”l _

_sinm
& 0(w)=tan”| —2
1+ cosm
5)
Zsing.cos9
=—tan® 2
2c052 2
2

()= —tan ‘{tan %j

phase spectrum 6(w)= _%

’

From duality property

jgt < 27 sgn(- o)

sgn(-m) = —sgn()

jzt o 21 sgn(o)

1o —j sgn(w)
it

| ACE Engineering Academy Hyderabad | Delhi | Bhopal | Pune | Bhubaneswar | Lucknow | Patna | Bengaluru | Chennai | Vijayawada | Vizag | Tirupati | Kukatpally | Kolkata | Ahmedabad




1;. | ?:Eng.n‘}eg%m@y :25: ESE - 2020 (Prelims) Offline Test Series
121. Ans: (c) Y(S)_E_iJrL
Sol: s s+l s+3
X‘(kn) _ 25" +85+6-35° ~9s+5" +5
6t 4 s(s+1)s +3)
2
2 Y = L
[ T ® = Gr6+3)
01 2 3 gl Y(S)
tx(n-2) X(s)=—=
6
S "
T 6 2 2
. X(s)= =
2 3 4 5 n ) s(s+3) s s+3
A 6 tx(-n-2) Apply inverse laplace transform
72 f I ‘ X(t) = 2(1-e Hu(t)
5 4 3 2 "N

Assume y(n) = x(-n —2)

Ey(n) = Zw:h/(rlﬂz = i|y(n)|2 =4+4+16+36
n=-0 n=-5
=60

122. Ans: (B)
Sol: Given s(t) = (1 —e Yu(t)

()= %L

dt
h(t) = 8(t) — {—e 'u(t) + e '5(1)}
e '8(t)=e"8(t) = 8(t)
h(t) =eu(t)

1
M=
Given y(t) = (2-3e + e *)u(1)

Apply Laplace transform

123. Ans: (D)
Sol: Given dﬁ—it)+y(t):4tu(t)
Apply Laplace transform

sY(s)+Y(s)= 4

SZ

4 A B C
Y = ==t — 4+ —
©) s?(s+1) s s+l

s+1
y(t) = 4tu(t) — 4u(t) + 4e ' u(t)

S S

124. Ans: (d)
Sol: f(t)=a,+> a,cos(Nw,t) + > b, sin (N, t)
n=1 n=1

=ap + A, €0S (Nwot + ¢p)
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Electrical Engineering

A, and ¢, (Amplitude and phase spectra)

occur at discrete frequencies.

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

coefficients.

125. Ans: (D)
Sol: 1.
hy (1) hy(t)
P 7! 5 e
hy(t) 7 ha(t)
10 -8 4 6

Which is non-causal. So, statement (1) is
false.

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

The condition for  stability is

0

Z|h(n)|<oo

n=—0

So, statement (2) is false.
2 12 2

.

—1|0'1'

The above system is non-causal &
stable.
So, statement-3 is false.

4. nijh(nj YO>S @j <o

n=—o0 n=-10

So, system is stable system.

126. Ans: (b)

Sol: Here diodes are in parallel so, for positive
cycle D; conducts. For negative cycle D,
conducts. So, current always flows hence, it

contains all harmonics of ‘f .

127. Ans: (b)
Sol: — Advantages of crystal oscillator:
i. Itis one of the most stable oscillator
ii. High Q - factor of range of 10* to 10°
compared to 10% for LC oscillator.
— Phase shift oscillator is used in audio

range frequency.

128. Ans: (c)
Sol: For the given configuration, Feedback Input

impedances output impedances

Series-shunt Ri(1+ApB) i R}Z\B)
+
. R.
Shunt-Series ' Ro(1+A
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So, input impedances of shunt-series
impedance is low and output impedance is

high compared to series-shunt feedback.

129. Ans: (b)
Sol: A=250,$=0.8
A = A B0 g
1+AB  1+(250%0.8)
Given, %=20% and
A
g _OAA 1
AOBAIA 1+PBA
A _ 1 PA_ 1 o0
A, 1+BA A 1+(250x0.8)
A _0.1%

f
0.1% x 1.2438
=0.124%

8Af 0.1% x Af

130. Ans: (b)
Sol: gain =30dB

30dB =10log,, (%j

P
3=log,, (FOJ

P— =10°
P

Py = 10° x P;
Po=10°x1x107°
Po=103W

Po = 1mW
P,(in dB)=10log,,10~* = -300dB

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

131. Ans: (b)

2eV.
Sol: W= < ‘[ 1 + 1]
q No Np

vva\/V,.

W, [Vt Ve
w,

V, + Vg,
4um /07+13_\f_1
07+73 V8 2

=>W,= 8um

132. Ans: (c)

Sol: L5\

}ESmA

1.7V
150

R

+0.2V

5=17+(15+R) x15x10°+0.2
3.1 =15x10"° (15+R)
R =191.67Q

~ 1920
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Electrical Engineering

133. Ans: (B)

Sol: Given data: t = 20usec
T = 300K
| = 26mA

Diffusion capacitance

_ 26x10°x20x10°°
1x26x107°°

= 20pF

134. Ans: (c)

Sol: 1. p-n junction diode is a passive component

2. W o Vj“n (n =2 for non-linear junction

n =3 for linear junction) and Vj= Vo

—Vg — For forward biasing

135. Ans: (d)
Sol: The drain current in

Saturation region:

1 wW
I == 1,Co — (Vo5 — VT)2 (1+AVge)
2 L
Linear region:
1 W
Is :E HnCox T(Z(VGS -V )ZVDS - VDSZ)

From the above equations I, oc%

ID2 Ll

IDl L2

L I
lp2 = lpy =+ =lpp = -2
D2 D1 2Ll D2 2
136. Ans: (d)
137. Ans: (c)
Sol: Aliasing occurs when the sampling

frequency is less than twice the maximum
frequency in the signal. So, Statement-1 is
true.

is a

Aliasing irreversible process. So,

Statement-I1 is false.

138. Ans: (a)

139. Ans: (a)

Sol: MMU is a hardware device which maps
virtual address to physical address. Mapping
is done by adding the value in the base
register to every address generated by a user
process, it is treated as offset at the time it is

sent to memory.

140. Ans: (b)

141. Ans: (a)

Sol: Diode is a nonlinear and unilateral device.
Hence, Thevenin’s theorem cannot be

applied. Both Statement | and Statement 11

are true and Statement Il is the correct

explanation of Statement I.
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142.
143.
Sol:

144.
Sol:

145.

 Engineering Academy :29: ESE - 2020 (Prelims) Offline Test Series
Ans: (d) 146. Ans: (a)
Ans: () Sol: Nyquist stability criteria states that (-1, jO)
We know that power transferred critical point should be encircled in the
Pe:ﬂsin 5 counter clock wise direction as many
Xeq number of times as the number of right half
P _EV of s-plane poles of loop transfer function.
Keg Nyquist contour encircles the right half of s-
By using Parallel transmission linear, the plane and drawn in the clockwise direction.
equivalent  reactance  (Xeq) Of  the Both statements are correct. Statement (I1)
transmission line will be decreased, hence is correct explanation for statement ().
the maximum power transferred (Pmax) will
increase and the stability of the power 147. Ans: (d)
system can be improved. Sol: Resistance inversely proportional to the area
Statement (1) is correct but statement (1) is of cross section of the wires, so the thicker
not correct. wire has low resistance. Since heat produced
is directly related to resistance (H = i’Ry), it
Ans: (b) should be less in the thicker wire.
For single phase semi converter DPF =
cos® 148. Ans: (a)
2 Sol: The Curie temperature is the critical point
For single phase full converter DPF = cosa where a material's intrinsic magnetic
(IPF = DPF x DF) moments change direction. Magnetic
.. IPF oc DPF moments are permanent dipole moments
IPF of full converter is less then IPF of semi within the atom which originate from
converter electrons angular momentum and spin.
Statement |1 is also true but does not satisfy Materials have different structures of
statement I. intrinsic magnetic moments that depend on
temperature. At a material's Curie
Ans: (a) Temperature those intrinsic  magnetic
moments change direction.
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149. Ans: (c) 150. Ans: (b)
Sol: Armature core is laminated to reduce eddy | Sol: Statement (II):
current loss to lower value. E =4.44 K,. Ky drpole.f. Trphase

= airgap flux (¢) oc$m¥

As V, f are constants

= airgap 1S CONStant.

N 2 | i 2 o
. mm ¥ am W il
A N i) y | | 2
. P . § -w oMY I5ra
i = .
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