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Mock-B - Solutions

01.

Sol:

02.
03.

Sol:

04.

Sol:

05.

Sol:

GATE-2020 General Aptitude (GA)

Ans: (D)
(PART AND THE WHOLE) A fragment is
a piece of broken bone; a shard is a piece of

broken pottery. (D)

Ans: (A)
Ans: (D)
irretrievably means impossible to recover or
get back, so irrevocably is the correct
synonym, which means not capable of being

changed : impossible to revoke.

Ans: (B)
Indiscriminate (adj.) means not
discriminating or choosing randomly;

haphazard; without distinction.

Ans: (A)

ao=1;a,=2a,1ifnisodd

an = a1 ifniseven

a100 = @100 -1 = Agg = 2.A99 - 1= 2.3g9 = 2.A98 1
= 2ag7

=2.2a971 = 22.8.96 ......... 250.89 = 250

06.

Sol:

07.

Sol:

08.

Sol:

Ans: (C)
A=1B=1
@B=B+1=2

(b)& () A=AxB=1%x2=2
Step2:B=2+1=3; A=AxB=2x3=6
Step3:B=3+1=4;A=AxB=6x4=24
Step4:B=4+1=5A=24x5=120
Step5:B=5+1=6; A=120x6=720

Ans: (A)
Ratio of efficiency (P & Q)=2:1
Ratio of efficiency (P +Q,R)=3:1

If R does 1 unit work, then P& Q together
do 3 units.

Out of 3 units, P does 2 units and Q does 1
unit.

.. Ratio of efficiency (P, Q& R)=2:1:1
Hence, earnings should be divided in the
ratiois2:1:1

Ans: (C)
In 1972, A was as old as the number formed

by the last two digits of his year of birth.
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09.

Sol:

10.

Sol:

So, A was born in 1936 (as in 1972, he is 36
yrs older also, last two digits of 1936 are
36).

Hence, B was born in 1936 + 15 = 1951

so, he is 21 yrs old in 1972

Ans: (B)
Difference (in thousands) between the
numbers of customers in the 2 complexes in:
January: 22 -20=2

February: 25-24=1

March: 20—-15=5

April: 28 -25=3

May: 20 — 14 = 6 [Max]

June: 20-15=5

Ans: (B)
The issue is more about punishing criminals,
and so punishment is more important than

crime prevention (correct answer B).

01.

Sol:

02.

Sol:

03.

Sol:

Specialization (EE)

Ans: 24

Given that F(x) = f(g(x))

= F}(x) = f}(g(x)). g*(x) ( - by chain rule)
= F'(5) =f'(g(5))- 9'(5)

= F'(5)=1(-2) 6

- F{5)=(4) (6)=24

Ans: 16.5to0 16.7

i:L:E:L,henceD:E
V, 1-D 5 1-D 3

AV =0.01x15=0.15V
As Al | = 2 A given, the capacitor current

waveform is redrawn as shown below:

-6
AVO=£:>O.15=w, hence C =

C C
16.67pF
25 Ble--mmnon- \
0.5Af----=--=-1--=--- o

ot |T g

Ans: (D)

We know that,

P(A n B) <min of {P(A), P(B)}
=P(AnB)<0.25....... 1)

we have, P(A U B) < P(S)
= {P(A) +P(B)-P(AnB)}<1
= {0.25+0.8-P(AnB)}<1
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04.

Sol:

05.

Sol:

06.

Sol:

07.

Sol:

= 0.05<P(ANB)...... (2)
From (1) and (2), we have
0.05<P(ANB)<0.25

Ans: (A)

ladjAl = |AI"™

=X ~11(4—-6)+3(4—6)=|A]
=X 22 —6=|AP

LA =4

Ans: (B)

Mod-n ring counter is designed by using ‘n’

flipflops

Mod-2n Johnson counter is designed by
using ‘n’ flipflops.

So, mod-8 ring counter requires 8 flipflops
and mod-8 Johnson counter requires 4

flipflops.

Ans: 1
If rank of A'is 2, then |A| =0

= (x-1) (X*+x+1)=0

—1+4/3i
=x=1 —
2
x=1
Ans: (c)

The slip at 415 V is,
N, —N, _ 1000 —950
S = =
N, 1000

=0.05

08.

Sol:

09.

Sol:

10.

Sol:

When the voltage rise to 440 V, the load
torque and rotor resistance remains the
same, consequently

2
E
We have, Snew = Sold ( 201D }

2(new)

415

440
Eo(new) = N and Ex(la) = 73

415/ /3
440/ /3
Ny = Ns (1 - Snew)
= 1000 (1 - 0.0444)
=0955.5

Snew = 0.05 ( J =0.0444

Ans (d)
Energy consumed in 100 seconds, by a load
of 450W

_ Pxhours _ 450 x100 1

= =—kWh
1000 1,000 x 3600 80

Meter  constant in revolutions/kWh

_ Revolutions made by disc 10

= =800
Energy consumed 1/80

Ans (d)
We know for dual slope DVM

Vi ><'[ON — Vref ><tref
RC RC

_ Vixtyy

ref
V

ref

=1 = % =0.8sec

Ans: 388.488 (Range 387 to 390)

i(t) =4 + 3 cos(10t—-30°) + 4sin(10t+30°)

= 4 +3 cos(10t —30°) + 4cos(10t+30° —90°)
= 4 + 3cos(10t —30°)+4cos(10t —60°)

=4+ 3 /-30° +4/-60°
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=4 + 3 c0s30°—3sin30° + 4c0s60°—j4sin60°

44 {4+3\/§_ .3+4\/§}

2 : 2

= 4+ 6.766£-47.24°
=4+6.76/-47.24
i(t) = 4 +6.76 cos(10t —47.24)

2
. = 42{@] = J/38.84

V2
Power dissipated in 10Qis P = I? xR
= (V38.84) x10
=38.84 x 10

P = 388.4 watts

11. Ans:(B)

Sol: Given: p, :ginC/m2 located at z=5m
T

Field point (1,1,-1)

z-coordinate of field point (z =-1) is less

than z-coordinate of source point

(z=5), hence
o 91><10_9
E:_S( Az) == _ ( éz)
2¢, ,, 107
367
E=-23,V/m

12. Ans: 397.5 range(396 to 398)

Sol: Gi: Full load voltage drop = 400 x%:lZV

13.

Sol:

G,:Full load voltage drop = 400 x%: 24V

3
Gy Iy = 29907 _oop A
400
3
Gy Iy = 20107 _ o7p o

Voltage of G; at load current I,
V, =410 - 12 I,
625

24
Vo= 420 - Z2 )
? (375) 2

Load on generation in parallel 1. =1; +I, =
1000 A

Bus voltage = V

Vi=V,=V

410 -(%)ll =420 —(;%jlz
0.0641,-0.01921; = 10

I1+1, = 1000

l, =649 A, I, =351 A

Bus voltage V = 410 —(ij 649
625

=397.5V

Ans: (A)

G2
2kQ
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Step(1): From the circuit,

Is1 = lg = 0 _(l) [ I = 0 in
MOSFETS]
= Ipp = It =0 _(2) [ Ip = Is in
MOSFETs
Step(2): Consider the transfer characteristics
of a DMOSFET
AID
JIDSS
\;GS Ve 0

Case (I) Ip=Ipssat Vgs =0 _(3)
Case (ii): Ip=0at Vgs = Vp 4)

= Vieor = Vo =—4V__(5)

sQL

" Ip1 = 0 in the ckt given

14. Ans: —60 V/sec (No Range)
Sol: Attime t=0" switch is in open condition

6kQ s.C

3kQ
18v 0.C

So, L is short circuit, C is open circuit
i,(07)=0
V.(07)=V,(07) =18V

At t = 0" switch is closed

. dv(07)
|c(0 )=C dt 6kQ

(') i.(0) <)
v(0') g 3K
dt - C - e 18V

i.(0")=-6x10°A

dv(0*) -6x107°
dt 100x10°°
) =—-60V/sec
dt
15. Ans: (B)
Sol: In 180° mode, (lsw)rms {V‘kﬁ}
3R
70= Vd“/E
3R
Ve _ (@j
R (42
\V/
In 120° mode, (Isw)rms :L/g‘“ }
210
= — =60.62A
V12
16. Ans: (D)
Sol:
i/p = 5sinwt o/p = 10cosmt

= 5A sin(ot+j)

10coswt = 5Asin (ot + ¢)
A=2¢=90
If input = 10coswmt

Output = (10) (2) cos (wt + 90°)

= —20sinmt
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17. Ans: (D)

dy
Sol: @+t)-X=4
( )dt y

I%dy:jI%Tm

Log y =4 log (1+t) +logc

y = c(1+t)*
y(0)=1=1=c(1+0)*=c=1
=y = (L+)*

18. Ans: 224 (No range)

Sol: Number of P specified = 124
Number of Q specified = 100
.. Total number of equation

= size of Jacobian matrix

=124 + 100
=224
19. Ans: (D)
Sol: E: 1 :s+1
R 1{_4_4} s+9
s+1 s+1
20.Ans:(c)

Sol: Given y(n) —% y(n—=1) = x(n)
Apply z transform

Y(2) - % z27Y(2) = X(2)

X(z)

1—12‘l
4

Y(2) =

X(n)=d8(n-1)

X(@z)=z"

Apply inverse z transform
G] u(n) & i
1-=z7
4

From time shifting property

So, y(n) = (%)n u(n-1)

21. Ans: 24.8 (Range: 24 to 25)
Sol: Equivalent-circuit (per ph) of the double-

cage motor is as shown.

O
O
+

j0.6Q 8j0.20

Xm vZ£0
%0-029 % 0.06Q2

O
\%

) @ ®)

(1): Magnetizing current & core losses

branch.

(2): low resistance, high reactance, inner
cage.

(3): High resistance, low reactance, outer
cage.

At starting, torque due to inner cage
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_ 3v*0.02)
 ©,[0.02% +0.6?]
Torque due to outer cage
_ 3v?*0.06)
 ©,[0.06% +0.2%

Torqueduetooutercage  0.06(0.02% +0.6%)

Torque due toinner cage  (0.06% +0.2% {0.02)

_,, 03604
0.0436
=248
22.Ans: (c)
2 —
Sol: H,(z) = 212271 ong

z
Ho(z) = z%+1.5z -1

-.The zeros of the functions will
identical but not the poles

23. Ans: (D)
Sol: During positive cycle D3 is FB, D, is RB.
Hence C; gets charged to Vp,

During Negative cycle D; is FB, D, is RB.

Hence C, gets charged to -V,

After the capacitors are charged, the diodes

will remain reverse biased

W

[
I
<

3

Vo =—Vin

24.
Sol:

25.

Sol:

Ans: 3.6 (No range)

In figure Vis the bus voltage and E is the

induced emf in the machine.

Before changE (100m) r/s

//: ‘ ﬂ‘ter change

7V (100.02n)r/s

Bus frequency is always fixed at f = 50Hz.

so V rotates in the anticlockwise direction

at % = 1007 r/sec. Before the change in

the prime mover input, E also rotates in the
anticlockwise direction at 1007 r/sec. So E
and V are stationary with respective each
other, and the torque angle (or) load angle or
power angle & remains constant.

Now, after the change, V continues at
100ntwr/sec (anticlockwise) but E rotates of
100.027 r/s anticlockwise. So relative speed
=0.02x r/s = 0.02x180 = 3.6° elec.

Ans: 55 (range 54.90 to 55)

0.4s+1 1+aTs
0.04s+1 1+Ts

Compensator D(s) =

aT =04
T=0.04
s.a=10

Maximum phase angle,

o, =Sin 1(a_—1j =55°

a+l
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26. Ans: (B)

Sol: 10
MW ot

v=tu@) () = Vo(®)

Converting into Laplace domain we get

10
1 ]
- —_ = Vo(s)
52 S i
lxl
Sx .
V0(3)=S S =
141 53(s+1}
S s
1
s*(s+1)
A B C
Vo(s) = S 4=+ ——
o) s s+1
B=—1| -1
s+1),
A_dB[ _ (s+1)x0-1 _
ds|._, s+ |
C=i2 =1
S s=-1
-1 1 1
Vo) = —+5+—
o(S) s s s+1

Apply inverse Laplace transform on both

sides

217.

Sol:

Vo(t) = —u(t) +tu(t)+e " u(t)
Vo(t) = ((t-1)+e7)u(t), t>0

Ans: (B)

e (SP) = 8086H

o (DE)=8085H

e (HL) exchanged with (DE)
After execution
(HL) = 8085H, (DE) = xxxxH

(HL) = 8085H = 1000 0000 1000 0101
(SP) = 8086H = 1000 0000 1000 0110
(HL) = 010BH = 0000 0001 0000 1011

e (HL)=010BH copied into (SP)
= (SP) = 010BH
e 8085 calls

microprocessor delay

subroutine and after execution of
subroutine, microprocessor returns  to
main program.

SP contents decremented by 2 for CALL
operation

SP contents
RETURN operation

i.e., (SP) = 010BH —-2+2

= 010BH

incremented by 2 for

e 8085 microprocessor pushes DE pair
contents to stack. SP contents will be
decremented by 2 for PUSH
operation.

(SP) =010BH -2 = 0109H

e 8085 microprocessor executes RST 7

where it calls

software interrupt
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respective ISR and returns to main
execution.
(SP) = 0109H — 2+2 = 0109H
e 8085 microprocessor contents of top 2
stack locations back into PSW. SP
contents will be incremented by 2
for POP operation.
(SP) = 0109H + 2 = 010BH

(SP) = 010BH

28. Ans: (D)

Sol: Given curve 'C'is a closed curve.
So, we have to evaluate the integral by using
Green's theorem.

By Green's theorem, we have

i(de+ Ndy) jj(a—'\'—%"j dx dy

Now, §[(x —y)dx + (x + 3y) dy]

J;J'{—[x +3y]—5(x y)} dx dy
ﬂ —1)] dxdy
= zﬂldx dy = 2(Area of the circle 'C')

=2(nr?)=4=32 1

29. Ans: 18

Sol: As G is irrotational and hence VxG =0

. é‘>< a‘y

l.e. 0 0 0
OX oy oz
(axy +bz°) (3x*-cz) (3xz®-y

=04,+04,+04,

30.

Sol:

So, -1+c=0=c=1
3z°-3bz° =0 =b=1
6x—ax =0 =a =6
-.a=6,b=1,c=1

_ oG
VG = oG, +—L+ oG
oX oy 0z

z

Ans: (B)
At no load power supplied
PinO = V||_0 = 400x2 =800 W

NV _A0 g5
R,, 800

Shunt field current Ig, =
Armature current lpo = I o — lsh
=2-05=15A
No load armature Cu loss
= 12, R, +l0 xbrush drop

= (1.5)> x0.6 +1.5 x2 = 4.35 W
Constant losses
P¢ = Pino — no load armature copper loss
=800 4.35 = 795.65W
At full load
Output power Pqy: = 18000 W
Let the armature current on full load be ‘I’
amp
P, =Vx(l,+1g)=400(l, +0.5)

Pin = Pout + armature Cu loss +constant loss
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400 (1, +0.5) = 18,000+ 12 (0.6) +795.65+21,
400 I, +200 = 18,000+ 12 (0.6) +795.65+2l,

0.612 —398I, +1859565=0

l, = 612.75 A impractical
a=50.579 A

Motor n= Mxloo

motor int put

_ 18000
20431 .6

%100 =88.09
31. Ans: 37.5 (Range 37 to 38)
Sol: Applying thevinin’s theorem in the source

side, the circuit can be redrawn as

1000 500
W
+ 50 — + Z
100V Vi 2000 AT Vs

.

100Q

load

We know that for maximum power
transform, the load resistance is equal to

thevinin’s resistance.

R =100Q
MW

Ri=Rm

V=100 V 6)

MW

Voltage drop across load, V| = Vi xRy
Ry +R,
=V, = m
2RTh

32.

Sol:

V.
V, = —-Th
T

Consider above figure, for maximum power

transferred to load

V= Vi 100 _ 50 Volts
2 2
Applying nodal analysis, we get
50 50 50-V,
= = +
100 200 50
50-V, 1
= =—
50 4
=50-V;=125
=>V;=375V
Ans: (C)
Vs |£8 IV | £0°
| Ss=Ps+]JQs |
| 2 |

At sending end side, complex power (Ss)
Ss = Vs . I:

— |VS|48 |Vs|48_|vr|40
X90°
Ps+ Qs = |\;<| Z90° — AZ ”Vr|490°+8

Sending end reactive power

Q.= Vel —2-5in90° — MV sin (90°+3)
2
SEAANANAM

During maximum power transfer & = 90°
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A VP
~.Q, ™
\YAG ..
Qs=| )r<| (Ve = Vi)

At receiving end side, complex power (S;)

Sr:Vr. I:
:lvrlloo |Vs|48_|vr|40
X | £90°
2
Pr+jQr:|Vr||VS|4900_8_|Vr| /90°
| X X

Receiving end reactive power

2
Qr:|vr ”Vs |C056—|Vr| sin 90°
| X X

During maximum power transfer & = 90°

Qr:—VYr2 i.e., load must be able to deliver
the reactive power.

So, During maximum power transfer
condition, sink of the reactive power is only
transmission line.

Total reactive power absorbed by the

transmission line is

Qiine = Qs —Qr
RN
X X
Que= 25 (o M= Vo= V)
Qline = 2;(/
33. Ans: (B)

Sol: £(t) = (_$+1j [u(t) - u(t—T)]
£ =[5 o) o7+ fu)- e -7

ut)-ut-Tje> 2

From differentiation in s-domain property

O ) -u-T] o L8[ Lot
-7) 3
=£|:__1 (se—ST(_T)_e—ST):|

s? s?

T S S

(_l) [u)-u(t —T)]H%{;_zl” — }

Sol:

fig(a): Thevenin equivalent of the given

circuit

Step(1):
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KVLfor the input loop of circuit shown in

fig(a)
V1h— Ig Rth — Ve —leRg = 0 ------- 1)
o= Ym=Vee __(9) [ 1= e
R:+ R 1+p
1+
Vh = Ve Re
R, +R,
RTh = R1//R2
Step (2):
But IERE = VCC = VTh _VBE RE (3)
3 R. + R
E
1+
(- Given that voltage drop across Rg
- VCC
3 )
(VTh _VBE) Rg= V;c (4)
Re \1+PB

V, 1
VTh = %|:1+ (573 X m]:| + VBE - (5)

Vi = 4.92693V -------- (6)

35. Ans: 0.0045 (Range: 0.004 TO 0.005)
Sol: Let X = number of accidents between 5 P.M
and 6 P.M.
For Poisson distribution,
A=np = (1000) (0.0001) =0.1

e X

P(X=x) =

Required Probability = P(X > 2)
=1-P(X<2)
=1-{P(X=0)+P(X=1)}
=1-e*(1+0.1)
=0.0045

36. Ans: (B)
Sol: Reactance of a pressure coil = 0.2% of its

resistance

A XP
X
tanp = Zs
rP

_ 0002, B

r
p I

B =tan™* (0.002)
=0.1145 rad
cosd = 0.707

¢ = c0s™(0.707)= 45°

cos¢
cospcos(dp—pB)

_ 0.707
cos(6.56).cos(45° — 6.56)

=0.9085
..Correction factor = 0.9085

Correction factor =

37. Ans: 33.66 ( 33.40 to 33.80)
Sol: Fig.1. Shows the circuit of the transmission

line, transformer equivalent circuit referred.
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hv and load referred hv. Numerical values

are calculated using given data.
3.29 £27.13° A

MMN————AWW——58 —

<

95 j 360 49 j2r05  +

34125 £0°V

7

38.
Sol:

Fig.1

Transformation ratio k = M =14.58
2400

Equivalent impedance of transformer

referred hv = (0.23+ j1.27)k® =49+ j270.5
Load 100 kW at 0.89 leading & 2340 V
Load voltage reffered to hv

35000

= 2340 x =34125V
2400

P = VI cos¢
34125 x 1 x 0.89 =100 x10°

_100x10°
34125 x0.89

Phase angle, cos™ 0.89 = 27.13
V =34125 +3.29./27.13°144 + j630.5]

=3.29A

V =34125+[2.92 + j1.5] [144 + j630.5]

= 34125 — 524.28 + j2062.15
= 33600 + j2062
Magnitude = 33663 = 33.66 kV

Ans: (B)
For break point,

39.

Sol:

ok _
ds

sl

d (s(s+6)(s*+4s+13)) =0
ds

0

(s*+65)[25+4]+(s*+45+13)[25+6]=0
253+165°+245+25°+65°+85%+245+265+78=0
45>+ 30s*+74s+78=0

f(s) = 25°+155°+375+39 = 0 ------- (1)
f(-5)=-21

f(-4)=3

f(-3)=9

As there is a sign change in between -5, —4,
one root is on real axis, which is in between
-5, —4. Three real axis break points is not

possible

Ans: (C)
I,=1000£0°A,1,=1.=0
Zero sequence component
IaO:IbOZICO :l[la + Ib + Ic]
3
:1[1000400]
3

=333.3 £0°

_1 2 |— 0
|al_§ I, +al, +a%l_|=333.3£0°A
l, =a’l,=333.32240°A

I, =al,=333.32120°A

, =%[|a +a’l, +al, |=333.320°A
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1, =al, =333.32120°
|, =a’l, =333.3£240°

Cy

Hence option ‘c’ is correct.

40. Ans: (B)
Sol:

250
= 100

= 100

By super position principle i = iy +ipy

Current i;: 520° source acting alone

0.1Q iy
5./0° 25Q
— j10
10
T J10

—j10 + j10 = 0 Q (short circuit)

5,0° i1 =5.0°
neglected

1

0.10 iy
Q

Current i;1: 52180° source acting alone

0.10 i

41.

Sol:

By current division rule at node A

i, =5.,180°x— 1O

25+ j10 - j10
= 2j.,180°
=2
iz Hin=5-2j A

Ans: 16 (Range: 15.9 to 16.2)

_ 10

G(S) H(S) - (S+2)4

. S 10
/ZG(jo) H(jw) = 4—(jm+2)4
Gain  margin  (GM) = 20

1

Gliw)HGo), . _
AG(jco)H(joa]w:wpc =-180°

10 o

- 4tan™ 2= = -180°

= pc =2

10

(i2)+2f

meWLW{

10 10

Card i
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] . 64
Gain margin = 20log —
g g 10

= 20[log 64 — log 10]
=206 (0.3) - 1]
=16 (Range: 15.9 t0 16.2)

42. Ans: (C)
Sol: By giving different sets of input values and

Q(t) (present state) we have to determine

next state Q(t+1)
XY QWM |S|R|Q(t+l)
0(0]0 1101
001 1101
0110 0(110
011 0(110
1/01(0 0/010
101 0|01
11110 111 |x
11111 111 |«
K-map for Q (t + 1)
YQ(t)
X\ .00 91 11 10
of ;__’1\
1 1>< x

L Q(t+1)=XY +YQ(t) or

Qlt+1)=XY+XQ(t)

43. Ans: 0.2

Sol:

44,

Sol:

45.

Sol:

) dy dy
Given that = =x°-2 —=f(X,
v ™ X y ( ™ (x y))

with y(0) = 0.25 (" Y(X0)=Yo)
Letxo=0,y¥0=0.25&h=0.1
Thenx; =Xy +h=0.1

The formula for Euler's forward method is
y(X1) = y1=Yo+hf(Xo, yo)

= y(0.1) = y; =025+ (0.1) (x3 —2y,)
= y(0.1) = y; = 0.25 + (0.1) [0 —2(0.25)]

y(0.1) ~ y; = 0.25 — (0.1) (0.5) = 0.25 —
0.05=0.2

Ans:0 (No range)

S(t*—a%) = [8(t+a)+8(t a)]

1
= | 1[eS(t —2) +58(t+2) |t
_14

11
= jl (t-2)dt += _jla(t+2)dt

From sifting property

Tx(t)S(t —t it =

x(t,) t, <t, <t,
51

= 0 otherwise
I1=0+0=0
Ans: 86.8°

The given output voltage waveform is
having quarter wave symmetry,
“an=0
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2z Sol: Apply KCL at V,
And b, _1 If(t)sin (n ot)dot :
Y
0 v,
n V,
= 2 [ (t)sin (n ot)dot j > ’
n 0 <|1_ |2
For fundamental n = 1 fﬁ\)\ﬁ%
L R
by = Ve [J.smcotdmt— j sin ot dot + jsmmtdmt} = 3§TI3
n =
VI’E
:Mﬁ— coset|, +|coset| —|cosa>t|z_a] f
7 li=12+13
2V _ _
= _dc[z —4COSO(,] ﬁ — Vref Va VO Va
T R1 Rs I:22
RMS value of fundamental output voltage
1 1 1] Vv, V,
can be YIRRR TR R
1 2 3 3 2
2V
= \/d_c [2 4cos OL] 120V V.= Vute When Vg = +Vgt
Tt
Va= Vit When Vo= -V
= ¢0s a = 0.056 = o = 86.8°
V. = R, R,
46. Ans: (D) R +R+RSY
Sol: X(@)=— = -10 12
2+ jw)? +
: V=10 50 __ 3455y
UTP .
1 1 1 1
H(w) = —— 10 10 " 50
4+ o
1 V|_Tp =-5.6363 V
Y (®) = X(w).H(w) =
(@) = X(w).H(w) (4+jo)2+ jo) Vi =Vuyrp — Vi
B 1/4 B ]7/4 N 1/2 VH2219
d+jo 2+jo (2+jo)
y(t) = e““u(t) e‘”u(t) += te‘”u(t)
48. Ans: 8021 (Range 8015 to 8030
y(3):1e‘12—£e‘6+§e‘6 _dgu2 D4 e _( J ~ )
4 4 2 4 4 Sol: Given data: Number of poles = 12
Reactances of Xy =5Q, X4 =3Q.
47. Ans: 2.19 (2.18 to 2.20) Power factor is unity
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S=.3V.l,
= 20x 10° = \/3x 11x 10° I,

| o 20x10°  -104972 A
V3x11x10°

At unity power factor
Vsin g = 13X,

lq = 1,088

lqg = 1,8In8

. Vsing= (1,€0s8)Xq

I, X
s JaXa _ 1049.7x3

= = 0.49585
V. (11x10%)/4/3

5 =26.4°
lq = 1,088 = 1049.72c0s26.4° = 940.3
lg = 1,8ind = 1049.72sin26.4° = 466.7
Excitation voltage per phase,

E = Vcoss + 14Xy

_ 11x10°

J3

=5688 + 2333.5
=80215V

€0526.4° + 466.7 x 5

49. Ans: (B)
Sol: Givenv =y + e ™ cosy
= vy =—€ “cos(y) and vy =1 — e sin (y)
Consider du = (ux) dx + (uy) dy
= (vy) dx + (Lvy) dy
=du=(1-e*siny)dx+ (e*cosy)dy
= Jdu=J(1-e*siny)dx+[0dy+k

= u=x+e"siny+Kk

Now the required analytic function f(z) is
given by f(z) =u +iv
=f(z)=(x+e*siny+Kk)+i(y+e*cosy)

Lf@)=z+iet+k

50. Ans: (D)

Sol: From Poisson's equation, we have

vey = _Pv
€9
Pv :_EOVZV
oV _ -100sin 6
or r?
dV _ 50cos0 &—0
do r2 o
So,

?Wz%g rzﬁ + 21_ 9 sineﬁ +0
r<or or resino oo 00

—16(r2x—1005in6j 1 0 (sinOXSOCOSGJ

+—
r? r® r’sin 6 90 r’

_1 100sin0 1

r’ r’ r*sin0

100sin® 50(1—2sin?0)
T " r*sin 0

50

rsin 0

x50c0s20

50

Now, py=—g V?V = —g. —
Pv =% %r*sin 0

So, Q:jpvdv

2n

€4 x r*sin 0 dr d6 d¢

P C— N

l.o sin 6
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=—5ogojd—2rfde Zqu)
1 0 0

= 50gp x % 27

-9
= 50gy m? =-50x 10 x 1t
3671
= —SO—TE nC =-4.36nC
36

51. (Range: 608 to 612)
Sol: Given:
Rating of transformers = 100 MVA at 220
kv
Magnetizing current interrupted at 44% of
its peak value.
Capacitance = 2000 pF
And inductance L =35 H
Full load transformer current

— 100 %1000

=262.43 A
V3 %220

I

Magnetizing current |, = %x I,

A 262.43
00

=1049 A

Magnetizing current at the moment of
interruption i = ﬂ><I
100 *

_ 44x10.49A
100

=461 A

Now if V is the voltage that may appear
across the circuit breaker contacts, then

V= i\/E = 461 /3—5
C 2000 x10°°

=609.8V

52. Ans: (D)
Sol: At boundary conditions, inductor current

waveform is shown below:

ol---4
3

—

-~V

£| p_g_
257 2
Average output voltage, V,= D xV, = 0.2 x

5A

500= 100 V. As average inductor

voltage iszero,E=V,6 =100V

Power delivered to the battery =

I, xE=5x100 =500W

From 0 to DT, inductor current slope,

VaemE _lip
L DT
Conduction time of the switch,

pr= 29610 ) £s
500 —100

53. Ans: 171 (Range: 165 to 175)

Sol: Now 1V is applied at primary side a-a’
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-1

R

10 4i,

By transformation ratio
4
1

A

=4

V2 k=4

Vl

V, =4V

|

IX:ZA

Apply KCL at node-a,
V-4 V V-4
—_——+ =0
2 1 1
V-4+2V + 2V -8ix =0

5V =4+8ix =4 + 8%:6

V= EV
5
i, is current flows through secondary
winding then
6
4=
b= 5_-1%_14n
2 10
This i, transferred to primary then
I, =1.4x4
A N

= %+1.4x4 =5.85A

54. Ans: (C)

Sol:
'Y

B 3

30°

60°

Angle between the B and v is 30°, so the
path of the particle is helix.

2nm _ 2nx1.67x107%

T= = 19
Bg 0.104x1.6x10

=2nx107" sec

(_Mvsin0 _1.67x10* x2x10°
Bq 1.6x107° x0.104

xSin 30° =0.1Im

55. Ans: 231.5to 232.5
Sol: Vs =300V RL =100

~

o T 21+ 3n

o =60°

Vo i

ot

b 27

UZTC"'OC » ot

Moving Iron voltmeter reads r.m.s value of

voltage
When thyristor is ‘ON’ reading is zero
When thyristor is off
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Vims = ihﬁlz sin? ot dmt ’
rms o m

1

\/2 2meq 2
_| Va .[ 1-cos2mt ot
27 2

T

1

1 1 2
= [nﬂx——[sm 2(2n+a)—§sm ZnH

2

1
_ Vn [(nﬂx)—%sin 242

N
1
:—300X\/§{(n+60°)xl—1Sinﬁ}2
YNC 180 2 3

=231.94V

ACE Engineering Academy



