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01.

Sol:

02.

Sol:

03.
04.

Sol:

05.

Sol:

06.

Sol:

GATE-2020 General Aptitude (GA)

Ans: (A)
The right choice is ‘on’. ‘Tell on” means ‘to
affect’. ‘Tell against’ means ‘to go against’.

‘Tell of” means ‘to tell about something’.

Ans: (C)
is' tired verb must agree with the first

subject when 'as well as' is used.

Ans: (A)
Ans: (D)

L-28
2

Area=L x B =1000

L><2—5L=1000

12=2500<L=50m

Ans: (B)
Supplement of 80° = 180° — 80° = 100°.

Ans: (D)
Let the height of tower be 'PQ’, 'QR' be the
length of shadow to tower in APQR.

07.

Sol:

08.

Sol:

P

tan 9:2 = L

QR 4h

h

e:tanl(lj

4 0

Q ah

Ans: (A)

If two chords of a circle, intersect inside a

circle (outside a circle) at any point. Then,

9cm

PA x PB=PC x PD
=6x15=5x(x+5)

=X+5=18=x=13cm

Ans: (A)

Total time between 10 pm to 6 am = 8 hours
% time spent in Light sleep or in Extreme
sleep = 30 + 25 = 55%

= Time spent in Light sleep or in Extreme

sleep = E><8
100

= % =4.4hours
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09. Ans: (B) Total cost = 14,85,000 + 6,89,000 +
Sol: Total cost of mobiles = 99 x 15000 = Rs. 17,11,000 + 11,76,000 + 24,25,000 = Rs.
14,85,000 74,86,000
Total cost of cameras = 53 x 13000 = Rs. Total cost in lakhs = Rs. 74.86 lakhs
6,89,000
10. Ans: (A)
Total cost of TVs = 29 x 59000 = o )
Sol: An assumption is an unstated premise. So,
17,11,000 . . o
we are looking for something that is implied
Total cost of Refrigerator = 21 x 56000 = ) ) )
in the argument, and if wrong, will
Rs. 11,7
s. 11,76,000 undermine the argument. All that the
Total cost of AC = 97 x 25000 = Rs. speaker implies is that Josh is efficient
24,25,000 because he has twenty years of practice, and
so answer (A) is correct.
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01. Ans: (c)
Sol: G(s) _k(s+2)(s+3)
(s+D(s+4)
cLte= 80 | _ (s+2)(s+3)
1+GE)|, (+)(s+4)+(s+2)(s+3)
02. Ans:(D)
Sol: The potential due to a dipole can be written
as
Pa -
V= — (where P =dipole moment and
4me o
P|=Qd)

P—(2a, +1.54, +34,)x10°C—m
5 - 2a,+a,+5, 2a,+4a, +54,
" J4+1+25 J30
(28, +1.58, +34,)(24, +4, +54,)

47 % 8.854 x 1072 x 304/30
(4+1.5+15)

 47x8.854x1072x30+/30
=1.12V

x107°

x107°

03. Ans: 425 ( No range)
Sol:

4% of
speed

300 W

Two alternators are working in parallel, they
can share maximum power without over
loading of any of the alternator, when speed

regulation of two alternators are equal.

04.

Sol:

05.

Sol:

5390 s kw
3 4

P, =200 kW
.. Total power, P =P; + P,
P =425 kW

Ans: (b)
The L.T of periodic signal x(t), with period
‘T’ is

X(s)=

.
L [ x(t)edt
0

1—e T

Ans: 170 (169 to 171)
2mH — joL =j (10 x 10%) (2x 10%) = j20

1 1
1puF — - = - 3 s
joC  j10x10°)(1x107°)

= j100

| L
A\
—j100Q
V = (1£0) (50) = 50
Vin = (1£0Y) (50 + j20 — j100) + (2) (50)
Vi, = 50 — j80 + 100 = 150 — j80

V.

Zin= —in_ =150 — j80Q)
10°

=170Q

ACE Engineering Academy
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06. Ans: (B)
Sol: f(A,B,C,D)=A+BC+ABD+ABCD
=ABCD+ABCD+ABCD +ABCD
+ABCD +ABCD+ABCD + ABCD +
ABCD +ABCD+ABCD+ABCD
+ABCD +ABCD + ABCD
=Ym(4,5,8,9,10,11,12,13,14,15)
=[1IM(0,1,2,3,6,7)

07. Ans: 6.2 (norange)
Sol: Vou = 0.4V for input (00010), = (2)10
step size = 0—24 =0.2

Vout for input (11111), = 0.2 x 3130 = 6.2V

08. Ans: 2.12 (Range:2t02.3)
Sol: f(x,y,z)=2y+z

[

Directional derivate = (Vf)p.

il

Vf= jﬂ+ki= j2+k.1=

oy oz

N

j+k

. Directional derivate = (2]+ E)( \Ez)

|

09. Ans: 1.22 (No range)

Sol: d—y:y+x
dx
Xo=0,¥o=1

X1=Xo+h=0.1

Xo =Xo+2h=0.2

Y, =Y, +hfx,,y,)
=1+(0.1) (1) =11

Y2 =y1 + h (X, y1)
=11+01[01+11]=11+012=1.22

10. Ans: 5

Sol: Let X = Amount the player wins in rupees

No range

The probability distribution for X is given
below.

For the game to be fair we have to find X, so
that E(X) =0

A2 (3 oores

.. Number of rupees, the player has to lose

if no head occur = 5.

11. Ans: (A)
Sol: @

r

> ot

~. 3 harmonic component = fundamental
= l = 2 =3A
3 3
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12. Ans: (A)

13. Ans: 0.2 p.u

sol: Q.= [V
- s
X

= (Pmax) (Vregn) =2x0.1=0.2 p.u

(Vs = V]

14. Ans:1.256(1.24 to 1.27)

Sol: Energy density = %HOHZ

Number of heads | 0
X X
P(X) 1
4

12
13

2|1
4|4

=10« (1os)z+(1os)2j2

:%><47t><:|.0_7 x 2x10°

=ﬂ:1.25663 J/m?
10

15. Ans: (C)
Sol: 0 o
+0V-
30V iL(0) | $ =
Ty0 3200 =

20Q
So, iL(0) = %:M:i,_(o*)

200

V(0"

30V — 1A
( 200

iL(0)

1002

200

+y +
V()30 |, Vi (0)
40

Nodal:

30-V, (0) _7

- + —
So, i(0") = 20 5

A

16. Ans: 1 (No range)

_ 120 xf 120 x50
P 4

N=1440 r.p.m

Sol: Ng

=1500 r.p.m

Full-load slip S, =N —N _ 1500 ~1440
N 1500

=0.04
After inserting resistance, N, =1200 r.p.m

1500 -1200 _ 0.2
1500

For constant load torque, power input to

Sllp S =

rotor and rotor current remains the same.

so. S2_R+Ry
s, R
0.2 0.25+R,,
004 025
= R=1Q

17. Ans: 24 (No range)
Sol: 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) = f(-2) .6
- FY(5) = (4) (6) = 24

ACE Engineering Academy
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18. Ans: 4
(1+;)2 . [1+Zj
Sol: G(§) = —+%— = (ZJ
(1+sj8 (1+3J
8 8
1+st
But G(s)=
1+ ast

1
By comparing t = >
= o

1 _
rx/a_l\/T
2\V4

=4 rad/sec

CDII—‘

1
4

Om =

19. Ans: 4 (No range)
Sol: The constant term in the characteristic
equation of a matrix is equal to the

determinant of a matrix

o det(A)=4
20. Ans: (B)
Sol: 0.21In (Q): 1 :én(g):5
r r
:>9: 148.41
r
6
148.41
=4.04 cm

diameter = 2x 4.04 = 8.08cm.

21.

Sol:

22.

Sol:

23.

Sol:

Ans: (B)
Fort> 0"; KVL gives

1 t

E==[ i(t)dt+(E/2)

CO
Laplace transforming, 1 (s)+E 1_gl

Cs 2's S
from which 1(s) = CE
Hence i(t)=%8(t) A
Ans: (a)
oo 1 0 (yj x> 1
¥y e
oy 1+(yj oy +y
X
X
x?+y?
) e )
ox 2ox\x) x
R
X
_ -y

X +y?

Ans: (b)

For eigen vector, AX = AX

1 1 3|x, X,
1 5 1(x,|=(-2)x,
31 1x, X,

= X1+ X+ 3X3=-2%X1 —> (1)

= X1 +5X + X3 =-2X, — (2)
=3+ X+ X3 =-2X3 —(3)
1) =3 +x3)=—X%2 — (4)
Q) =x1+x3=-7Tx2, —(5)

ACE Engineering Academy
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B)=3(X1+X3)=—Xx2 — (6)

From (5) & X3 + X3 — 7(3(Xy + X3)) =0
=X1+X3 =0

Suppose X; =k = x3 =k

SO X = —3(X1 + X3) =0

k
.. Eigen vector | 0
-k
1
Fork =1 = eigen vector=| 0
-1

24. Ans: (C)
Sol: Suppose the fault involves yellow and blue
phases and the ground. Taking red phase as

the reference, let its phase e.m.f. be E, =1

p.U.
Now, X,=j0.08 p.u; X,= j 0.07 p.u;

X,=j0.05p.u.

Faultcurrent, T =1, +1;

~3X,E,
XX, + X, X, + X, + X,
—3xj0.07x1

~ j0.08xj0.07 +j0.08x j0.05 + j0.07 x j0.05

_ -jo.21
— (56 + 40 +35)x10~*

_j0.21x10*

=j 16 p.u.
131 126P

25.

Sol:

Ans: (b)
Given data:

Ry = 0.03x22 =75 x 1073 Hz/MW
200

R, = 0.04x 22 =6.667 x 10 HZ/MW
300

1 1 1

=—+4+— =283.32 MW/Hz
Req Rl RZ
Af= =8P 240 g,
D, I 0+283.32
+
Req
f,=fi+Af=50-1.41
=48.58 Hz
26. Ans: (D)
Sol- Normal
Med (2) air
€r2 :l
E En2
interface Eu Et
Ent | 60°
Med (1) dielectric

g, =4

E;
1
Ei1=E c0s60°=10 x 5 =5V/m

NE

E.;= Esin60° =1073=5J§ V/m

From boundary conditions
Eu =Ew & Dn1=Dn,
Et2=Et1=5V/m

€1 Eni=€2 En2

E., =Gj(5\/§)

ACE Engineering Academy
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E,., =203

E,=+E;+E,
= /(5 +(20x+/3f

E,=35 Vim

.. The amplitude of electric field just

above the surface is 35 V/m

27. Ans: 335 range (330 to 340 rpm)
Sol: Machine -1

400 =40 x0.25 + E;

E1 =390

E, = Ky x40x (600 XEJ
60

390 = K; x40x207
Ki =0.155
Machine -2

E, =390V

E, = Ky x40x (800 xﬁj
60

390 x60
2732000 x 2n

=0.116

If the common speed is oy, (rad/sec)
E; = Ky x40xon

E, = Ky x40xmn

E;+E; = 400 —40x0.5 = 380V

om(40 K; +40 K;) = 380

o, = 380 =35.05rad/sec

™ 40(0.155)+40(0.116)
N =334.7 rpm

28. Ans: 25 (Range:25 to 25)
Sol: Maximum  power transferred to load

resistance Ry is
_ Va
4RTh
Calculation of Vt,: (open the load

resistance)

10 I]_ |2

1ov(i§ vi|y=|t 3|V
2 4]0y

From Y-parameters
lh=Vi+3Vo...o..... (1)
b=2Vi+4V,........... ()

Butl, =0, so -2V; =4V,

Vi=-2V;,........(3)

And I; =10 -V,

From(1), 10-V; =V1 + 3V,

10-2V; =3V,

From(3), 10-2(-2V;) =3V,

Vo= -10V

Calculation of Ry (deactivate all

independent sources)

if 1V is applied across a—b then

10 Il IT

=1 v=|! 3o ,
2=IT \il =15 4 G- blv
V, =1V
From (1) & (2)

Lh=Vi+3(1).....(4)

lr=2Vi+4(1) ... (5)
ButVi=-I;, L =-V;

V=V, +3

ACE Engineering Academy



GATE-2020 Electrical Engineering (EE)

L" “'J
B s
I "
l v
v v
s

Engineering Publication:

-3
V= —
T

From (5) I+ = 2(_73j+ 4

IT =1
RTh = i =1Q
IT
R
Vh RL
2
Pmax = VTh = @ = 25W
4R, 4x1
29. Ans: (a)

o 1633
Sol: () _
R(S) 4 J2 3 41,)2,—38
3 2 3 2
11—2+3—2x3x1x1}
_ 3 2 2 3
1—g+§+3—2x3x L
3 2

X

N| -

1+§—1
6

1+§+3—1
6

EG®) _5
R(s) 23

30. Ans: 70 (No range)

Sol: X(e/”) = e%° -3¢ 1% + 5¢)° + 5 - 2¢ % 3¢~
jAdo
Apply IDTFT
X(n)= i]" O’ O’ Ol 01 51 ?1 O; _3; O, _3, O, —2}

X(4) =-3;

S (N =1+25+25+9+9+4=50+
18 +5=73

x(@) + S x(n)F=-3+73=70

31. Ans: (a)
Sol: Torque constant.

d1 lar = ¢2 la2

N
= Ia2 - Ia]_ . - Ialx
2

Ep1 =220 -40 x 0.5 =200

Ep, =200 — 40x x 0.5

N oc 5

Nl Ebl ¢2

N 220 — 20X y
200

Xx=94o0rl6

Prefer low value

Lo 1
", 9.4

x =15

9=9, :E: high reduction so not used

o,
b1

0, 16

90, =37.5%

1
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32. Ans:1

Sol: Sinc(t) <> rect(f)
Sinc(t/2) <> 2 rect(2t)
Sinc(t/4) <> 4 rect (4f)

2rect(2f)
2
T 1 !
4
f4rect(4f)
4
11 !
8 8
b X(f
6 ()
2 2
1111 !
4 8 8 4
Given h(t) = A Sinc(at)
H(f)= A rect(ij
o o
H(
Ala
> f
_a a
2 2
Y(f) = X(f) . H(f) = X(f) only when
a -1 1
— = =—
2 4 2
é=1:>A=0c:1
o 2
A+a=1

33. Ans:(a)
Sol: For full digit we require 7 segment
So, If=10mA x 7 = 70mA
For half digit we require 2 segment
So, current for one half digit, I, =2 x 10mA
=20mA
Now for full operation,
liotat = 20MA + 3(70mA) = 230mA =0.23A

34. Ans: (D)

35. Ans: 45
(50)+/50
ij(ogc +5 is

(Jwgc +5° )3 =50+/50

ogc = 5 rad/sec
PM =180 + £G(jo, )H(jo,)

Sol: =1

—190° 1 Oge _ Ao
=180 —3tan ?—180—135—45

36. Ans: (b)
Sol: line equation of AB is,
Here A=(1,1) B=(3,2)

1 X+1
1==(x-1)=>y=2"-
y 2(>< )=y ,

J.Re z dz = j’.x(dx +idy)
C 1

g

=4+2i

ACE Engineering Academy
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37. Ans: 25 (no range)
Sol:

<& T >
CLK ! ‘l | ‘I’ | ‘I | ‘I | |'
IS O
Vi o . 0o i
Vs o i i | i
S R IPUR IUE D S AU P
V, L0 !0 | L0 | |
o e
Vo . T2 . o
2T

T

2
Duty cycle = 100 = 25%
y Cy oT x 0

38. Ans: (c)
Sol:

I, I,
0.01 ) 001
j0.04 j0.06

+ +
E E

Let us assume, common base kVA = 200

kVA

Lh+1,=1

Apply KVL in a loop
Ei-hZi=E;— 1,2,
>hzZi=12;
1LZi=(1-1)Z,

Z,=0.02 +0.08
Z,=0.01+j0.06

1Z,
l, =
Z,+7Z,
_ o 0.01+0.06
' 70.03+j0.14

ACE Engineering Academy

j =300 x 0.424/2.63



GATE-2020 Electrical Engineering (EE)

£5 ACE
O
K Y
. i
¥ v

Engineering Publications

S1=127. 45 kVA, p.f = 0.9989 lead

2 _gg[002+0.08
Z,+27, 0.03+ j0.14

S, =172.68 kVA, 0.9994 lag

S, =S

39. Ans: (d)

Sol: consider transformer is Ideal. (does not
specify any impedances). The currents can
be as shown in figure below.

Currents in all windings & lines are shown

turns ratio is equal to 1 is assumed.

>

(e
R IR IR.
T

4 |n

From the diagram, 1+ 1, =9.20°.

The secondary side is drawn in below figure.

+
v/+120°

40.

Sol:

| + g = 9.£0° ------mm- (1)
Apply kVL:
V£0°+V /-120°+ V£120°-1,Z+1(2Z)= 0

= 21-1,=0
=1, =21
From (1),
=2 00 —3.0° A
3
Ans: (D)

— (A) = xxH @ xxH = 00H
— (HL) = 4000H

— (SP) = 3000H
—(A)=35H

— (M) = (4000H) = 36H

~ (A)=35H = 00110101

(M) = 36H = 0011 0110
(A) = 6BH = 0110 1011

Cy=0,P=0,AC=0,2=0,S=0

— Decimal Adjust Accumulator

06H is added to lower digit since itis > 9

(A) = 6BH = 0110 1011
= 06H = 0000 0110
(A) = 71H = 0111 0001

CYy=0,P=1,AC=1,72=0,S=0
(PSW) = 0111 0001 0001 0100 = 7114H

ACE Engineering Academy
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41. Ans: (A)

Sol:

42.

Sol:

Load kVA = 0 _ 0.5 pu
100

Load voltage = % =0.917 pu

Load current (I;) =

ﬂé —36.86° = 0.5452—-36.86° pu

0.917

100

=4.81 kKA
\/§><12

Base current | =

Generator reactance Xg = O.SSX%: 0.583

Line reactance X, = 12 ><£02 =0.275

(66)
X711 = X72=0.1 p.u.
Thevenin voltage at F before fault
Vrn =0.91720°
Current through breaker A due to fault

lta = Ve
Xy + X, +X,)

- 097 = 0.957.£-90
j(0.583+0.1+0.275)

Post fault current through breaker A
ltp =11 + lta = 0.9572/-90" +
0.545./-36.9°
= 0.436 — j1.284 = 1.356 pu
or, Il =1.356 x4.81=6.522 kA

Ans: (c)
To obtain the loop gain, we break the
positive feedback at the positive input

terminal of the op-amp where the input

impedance is infinite, apply an input voltage
V;, and find its output voltage, Vo
R

R1

+
Vo

L

Fig. Breakin‘g the feédback loop at the input
of the op-amp

A(jo)B(jo) = [

From this expression, we see that the phase
angle of A(jo) B(jo) will be zero at the
value of ® that makes the real part of

denominator zero,

ACE Engineering Academy
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At this frequency, the magnitude of the loop
gain is given by
R, 10k

A(j ' 1+—2=1+—=11
| (Jmo)B(on)| R, 1K
43 Ans: (C)
Sol:
4 — 1
200 I ;
Iqlah
ix=1/20
L _4-1_ 3 1
60 60 20
_|—1:4:>i1:i
i, 20
o1, 4.1
20 20 4
Rab:4Q
44. Ans: (C)

Sol: Average power loss = levidt

i=-I +L.t

[

I
v=-V+—1t
1

vi:[—l+|.tJ(—V v J vi-vi.bovr by
tl t]_ tl tl
t, 2
P, == [Ivi-avi Levi ot
Ty t t

1 1

VIt

2

l

VI 2 2 ¢ 1}
=—|t-——+—.=
T 2t 3t .
B 2 3
v tl—tl—+t1—i2 v t, —t,+—
Tt 3°t°] T
Pavz\ﬂ.t—l 1y, ft,
T 3
PaV:%VI ft
45. Ans: (c)
Sol: X(t)
1

> t (msec)

L
TO

! negt
C= 1x10°° D (t)eJ dt}
C, =103b_e—jnwo(o.5x10*3)J

C, = 103|:1— ein(legsJ(O-5Xlo3):|

C, =10°[L-e"]=1000f1— (-1) ]

.
j Je Tt
0

Fourier transform of periodic signal is X(w)

= ZnZCHS(m -No,)

N=-—0

X(w) = 2000 3" [1-(~1)" J5(>— 2000nm)

N=00
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X(®) =2000x].....28(w»+2000mn)
+ 26(0—20007m)+ ........ ]
X(®) = 40007[5(w+20007)
+8(®-2000) +......]
X (o) = 4000[cos(2000nt)
+cos(6000xt) +....... ]
AH()

1

5000 50007

The output of low pass filter is y(t) = 4000
cos(2000xt)

46. Ans: 3.73, (Range 3.4 to0 3.9)
Sol: P.F=0.707

o= cosl(%j =45°

Power consumed by load =5 kW
W1 = V_Icos(30-9)

W, = VI .cos(30+¢)

Pr = 3V, cos¢=5000

oK

= _1083.099
LT /3%0.707

Vi

W, = 4083.099c0s(30°-45°)
= 3.94 KW

W, = 4083.099c0s(30°+45°)
= 1.056 kKW

47.

Sol:

48.

Sol:

Wi _ 394 543
W, 1.056
Ans: ()

Givenv =y + e cosy
= Vy = —€ < cos(y) and
vy=1-e"sin(y)
Consider du = (uy) dx + (uy) dy
= (vy) dx + (Lvy) dy
=du=(1-e>siny)dx+(e*cosy)dy
=[du=[(1-e*siny)dx+]0dy+k
= u=x+e*siny+k
Now, the required analytic function f(z) is
given by f(z) =u +iv
= f(z) = (x +e*siny + k)
+i(y+e*cosy)

Lf@)=z+iet+k

Ans: (b)
Low voltage side of the main transformers
windings are connected in delta.

Voltage per
voltage)=11,000V.

Current transformers on low voltage side are

phase =(line

connected in star and the ratio is 250/5.
Hence, 5A current will flow through the

pilot and hence the primary side (HV) CT

NE

On the high voltage side of the transformer,

secondary current will be [ij amps.

the main windings are connected in star.

ACE Engineering Academy
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66,000

‘. Phase voltage = —=—=38105.25 V.
* B

The ratio of the main transformer
_ 38106 .25 —3.46.

11,000
. Primary line current, |; = !,

' ' i3.46><\/§i
250
If 1,=250A,1;=
? ' 3.46 x+/3

High voltage side current transformer ratio

i.e., the ratio is = =7225:5
f f
49. Ans: 6.83V (6.75 10 6.9)
Sol: +
Vi
R=0.5kQ
VZO + ||_

}—fvvv»—|
<
||| 'EU

Vz = VZO +1, Iz
6.8 = Vo + (200 x 5mA)
= V=67V (1)

With no load connected, the current through

the zener is given by

L V-V, 10-67
: R+r,  0.5k+0.02k
,=6.35mA _____ (2)
> Vo=V +1,1,=6.7 + (6.35 x 0.02)
= 6.83V

50.

Sol:

51.

Sol:

Ans: (d)
Ves

i) Operating at the edge of saturation is
obtained with Vcg = 0.3V. Thus

. 10-03
C kO

Since, at the edge of saturation, Ic and

=9.7mA

Ig are still related by B,

1, =27MA _ 6. 194mA
50

Vgs = (0.194 x 10) + 0.7 = 2.64V

i) To operate deep in saturation,
Vce = Veesa = 0.2V

. 10-0.2
¢ 1kQ
l. 98

5 = === -0.98mA
Bforced 10

Vgg = (098 X 10) + 0.7 =10.5V

=9.8mA

Ans: (C)
s @(s) = — (s) +ia ()

=o(s) [s+1] =i, (S)= »(s)=

1,(8)
s+1

Sia (S) =— (S) — 101, (S) + 10 U(s)
I3 (S) [s+10] + w(s) =10 U (s)

i () [s +10+i} = 10U (5) [ eq (1)]
s+1
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i,(s)  10(s+1)
UGs) s?+11s+11

52. Ans: 71.56° (70° to 73°)

Sol: 30204V, 30£-120°+V,,  304120° +V,
~ j30 30 30

Vis {i+ ji} = —30[1 ~120° +1.2120° + 1]

=—30[-1£0+ j1]=1-j1

Vs = 310(1_ ji) LNV =—45° _tan* L-71.56°
4+ Ji 2
15 30
53. Ans: (C)
K = 2FL
50 = D x 100 R
D=0.5 forDg, K<Kg
L, =0940_, o5 iy
2x 2K
2fL
—<(1-D
= <(-D)
2x 2000 x L <05
10
L <1.25 mH.

54. Ans: 82.07 (Range: 81 to 83)
Sol:

=11 +i1—1i;
Vo,0C = VieoC + V10(0.2C) — (V3 + V))
0.05C
V,=V; +0.2V; - 0.05V;-0.05 V,
1.05V,=1.2V; - 0.05V3....ccennne. (1)
Similarly I3 =1, + i + 1},
V30C = VoeC + (V1 +V3) (0.2C) —
V3(0.05C)
V3=V, +0.2V; + 0.2V, - 0.05V;
1.05V3=0.2Vi+1.2Vy ............. ()
21(0.05V3 = 1.2V; — 1.05V,)

1.05V3 = 25.2V; — 22.05 V,
1.05V3=0.2V; +1.2V,
1.05V; = 25.2V; —22.05V,

25V; =23.25V,

V,=1.075V;

V;=1419V,
String efficiency

V4V, +V, _V, +1.075V, +1.419V,
3V, 3x1.419V,

=82.07%
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55. Ans: 13.85 (Range: 13 to 14)
Sol: Data given : A Y — connected alternator

V=400V, f=50Hz,P=4
Open circuit test :

Voc =400 V (rms — line to line)
at s = 2.5A

Short circuit test :

Isc = 10A (rms — phase current )
Is = 1.5A

The synchronous impedance,

7 _ O.C.voltage
*  SC.current

Field current is same both for o.c voltage &

s.c current .
Atli=15A=1 =10A

10x25

Ath=25A= | =="===1667 A

.. SCC is linear

Synchronous Impedance / phase at rated

voltage is

If iS a.t Eoc = Vrated i.e., If = 2.5 A

_400/+/3

. =13.85 0
16.67
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