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RMS value = [32 +|——| =.[32+—=2 =17
5P
RNS value = 17

In the steady state C is open
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2
s°+4 . ,
T(s)=—2 2 _—0=s=1j, =+jo
() (s+1)(s+4) Ja =3
w=2
All the root locus branches starts at S = 0

e! also going to « with an angle MTO =60
So, answer is (A).

-180 + tan}(w)

-180, ® =0

Phase crossover frequency = 0;

VHe? _

= oo
2

@

Phase

Phase

gain =

gain margin = «

S=Ix‘3dx=x—j=0+1 g s

4 4 Ja
1 1

s=1
4

% _ _3x(t), sx(s) = -3x(s)

X0
(s)

2 2
p_ V ;i=(800j =4;P2=ﬂ
Xseries PZ 400 4

PMMC voltmeter reads only DC
V=2V
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23. () Dji—> short
D, > open 1mA
I=0mA

2k

2k
24, () T

25. () For MOSFET, VGS = 2V, Vt = 1V
VGS > Vt, so MOSFET is turn-on

Vap = OV 1K 1K
— V'V a
2K
wov T
—ob
26. ()
27. ()
28. ()
29. ()
30. ()
31, ()
32. () L
Vgy =V 20 R—>]
Vgr = V2120 L '
B——>>—
I, =ﬂ = —vVZ120 = KA 60
R R R X
2
I, Ve LV, 420 E
R R Y
I = (I, +I) =%(4—60+4—120)
:?(—0.5—j0.866—0.5—j0.866)
*sz 90 = J_( j490
Ig:Il, :I;=1:1:43
33, ()
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1><12><I

37" "2 \ﬁ

Vrms = T 6
1

V rms=—
J6
34. () In the steady state, inductor is drawing 1A, ¢! acts as a short.
When t = 0%, inductor acts as a open circuit.
i|_= 1A
35. 0 10Q
36. O P
VpQ =2V
_OQ
For RTh,
10Q
VV V- —op
200 . 2 10Q
_OQ
RTh = 5Q
37. O
Characteristic equation is 1 + G(s) H(s) = 0;
K(l1-s
(1+5s)
K-Ks+S+1=0;, S(1-K)+(K+1)=0
For stable system, 1-K>0 K+1>0
1>K;, K< +1 K>-1
K| <1
38. O
+
R(s) — 3 4 2 Y(s)
- X1 X2 S+ 2

X1 = R(s) - y(s)
X2 = 3[R(s) - y(s)] - R(s) = 2R(s) - 3y(s)

y(s) = [2R(s) - 3y(s)1£
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y(s)=—2
s(s+8)
steady state error = It sy(s)= It as
50 $-05+8

steady state error = 0.5

39. O
Phase of G(s)H(s) is =90 - (@j(O.ZSW)
VA
90 - (—180j0.25w = -90- (—wOJ(ﬂj
V4 V4 4
when it passes through negative real axis phase = -180
90 - (@j (ﬂj =-180
V4 4
w=2r
£5
e 4 _z
gain at this point is @
=2 -05
2z
it cross - vertical axis at -0.5+j0
40. O
K +0.366s
G(S)H(s)=—F—F———
(s)H (s) s(s+1)
phase margin (PM)= 180 + {—90 —tanlw-tan* (0'326(””
PM = 60, o 1 rad/sec.
Substitutions, K = 1.366
41. O
42. O
43, O
44, O
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45.

46.

47.

48.

49,
50.

51.

0

0

0

0

0
0

0

X=2
. ou. oJu .
radient = —j+—
E ox dyJ
= xi+£yj
3

@(1,3) point, i+2]j
magnitude is /5

d’x . dx
F+3E+2X(t):5
(s +3s+2)x(s) =5
>

s> +3s+2
t 50,550

x(s)

S—0

Lt f(t)= Lt SF(s)= Lt [s'—5}=o
t—oo 5-0

s> +35+2
Lt F(£)=0

t—eo

Ast > =5S->0
5[552 +23s+6]

H SF(s)= =3
o5 1) s(s* +2s5+2)
5"105’:(5):3

1 1
F = :1— .
(2) z+1 7Tr1 "

inverse z-transform to 8(k) - (-1)¥; k=0

50KW 1

St

(i) E o speed; ; P = 25KW

Power o E.

(ii) In field control, speed is above rated speed by reducing field flux

_ @9zZNP |
. E="60a iE¥(oN)
sl NT
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52.

53.
54.
55.
56.
57.

58.

59.

60.

61.

0

0
0
0
0
0

0

0

0

0

E is constant

P =50 KW
Torque = Kaol,
E = Kaoon,

P = EI, = Kadwml,

T 2
elst) _ (ﬂj sfl
Te(fl) \Ifl

=62 x0.004

Te(st
Te(fl)

~

=1.44

X, =0.4Q / km
X, =0.1Q/ km
Xp = Xs +2X,
Xo =0.62Q/ km

X, =Xg — X, =0.3Q/km

Power factor 0.97 lag is due to capacitor installed.

.~ Q=Ptang = 4 x tan [cos™ (0.97)]

Q = 1 MVAR
P=4MW

If capacitor goes out of service,

Q
= Pt > P=—
Q ang tang
cos 0 = 0.8 lag
Q=2+1=3

— tang =

2+1

Y2, = j0.1 - j20 + jO.1 = -j19.8

Yzz = 'J198
ar _dR .
dp, dp,’

b+2CP, = b + 4CP,
P, =2P,;P, +P, =150
P, =100,P, = 400

=0.75
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I 1
62. () I,=0,C=-L=—
’ 2 7,
10,30 I
1
L | +
L
Z, V2

Z, V2

Z, = 40£-45

63. 0

—~
N
~
X
@
—~
w
~

(1)

Infinite bus

,_.
©
c

VE Vit
P _ 1Y *2
max XS
6.05-_ 1x1
[XS+0.12]
2
x, =0.08
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3
Prax,y, = et =3 ()_
v~ (0.12 +0.08) (1 (2) —
0.12 0.08 =
— Infinite bus

0

| (1)
(1)

fy

(1)
fx

fy _ No. of intersections of the horizontal line with curve _ 1
fx No. of intersections of the vertical line with curve 2

fx=— t) = Psin(4t + 30

X == x (t) = Psin(4t +30)

fy:i' 1) :4:2n'fx.
2z’ X

a)y=2

y(t) = Qsin(2t+15)
I 500

65. Multiplyi = - === _
O ultiplying power m Im = 100

m=1+ R =5:>Rshort=g=0.025£2
shint 4

66. O
) =TT}
67. - 86.124Q
O mVAAYA ﬁ/\/\/\J
0.01
VA
2000
error = 20-86:124 _ 4 5o,
86.124

68. 0O
69. () Ww;=10.5

W, =-2.5

W = WHW,; W = 8 kW
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tan¢:\/§(uJ:\/§{10-5;(2-5)}

wy + W, 10.5-2.5

¢ =70.43

cos¢ =0.3347
70. O

I =1mA, o = B =0.9909

p+1
B =100
100

I- =als =|— | mA =990.099uA

c =l (101] U
71. O
72. O
73. O R

—\/\/\/\—_

—+ VOUt
R R i
Here op-amp in saturation.
So,
Vout= t

Q=X,+Xy;

Q= X1)_(2
74. () Ambiguous
75. O

=R

—= e

0Q
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76. ()
77. O
78. ()
79.
80. ()
81. (A)

Q=X, +X1;Q =X, X2

XZ?DO > D__Q

X1 = X» =1;1 Q is always toggling

so, Q is unstable.

Even though voltage across the device > 0, current is flowing

so device is turn on

Energy lost = %VI([“1 +t)

Vs = 100V f=1KHz

R .-5 D =0.5

L =200 mH T =1 msec.
L

T, =— =40msec.
RL

Ripple current in the load current-is

- ~(1-a)T )]
(1 _e _aj 1_e Ta
Ve Ta

[ 11 1 1]
[l—e 2 40}{1_6 2'40}

Ripple current = 0.1249

Test = Tl + J(@] — Tl +
dt

5 -1

=0.125A

J(a)

15 =7+ J(2) = J = 4Nm?

()

Ve = V;;X (1+cosa)=V,

V,,: =230V,V, =230
a =90
Position 1:

o(rms

) (1+cosa)

120V |

200

10H coil

40Q
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120

kol = 203720 = 2°

Inductor acts as a short circuit.

Position 2: 20Q

120V = (20 + R) 2

R = 40Q RS 10H | 150y
40Q

(B) () Total resistance = 40 + 40 + 20 = 100 Q = R

Time constant = 5 = m
L 10

~i(t) = 2e710
Balance energy left = 100 - 95 = 5% = 0.05.

Since the stored energy is proportional to the square of the current, the
current at this instant is

i =+/0.05 xinitial current

=10sec

=20.05 —
2,/0.05 = 2e7% = t =10.15 sec.
82.  (A) ()
SIS
co-[;
R CRNRS [HHEHE N
=t [[i s_+1 3}_1] =L i S(S} ?
s+3
o(t) = 1 L (1-e7)
0 et
(B) ()
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83. (A)
(B)
84. (A)
(B)
85. (A)

(B)

x(t) =L [(SI — A [x(0)+ Bvcsﬂ

(r 1t .
_ ]S s(s+3) [—31j+§
0 1 0
L s+3
_l ) 1
1|18 s(s+3)||-1+=
=L1 ( ) S
0 1 3
s+3
_L__Jr 3
_ s? s s(s+3)
3
L s+3
t_e—3t
-2
()S = 1000 KVA, 6.6 KV, 1, 3-phase
Xs = 20Q
p.f=1

S =3V,I, cos¢,1000x10% = /3 x6600x I, x1
I, =87.47(L-L)

E,p =4192.99V
Eivuced = 7-262KV L — L
() KW = KVA cos¢
P = 1000 KW
7.2x10° x6.6x10° sins
10000 = 20 :
5 =24,88

( ) When a 3-¢, fault occurs, the fault current is limited by the positive
sequence reactance only

- 4000 x 10° = 220 x 103 x I

;- 220x10°
X
X positive = 12.1Q
()
()Im = oids =1ms
oVgs

()Av =-gmrds
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small signal equivalent circuit is
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