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Q.1 Latching current of SCR =40 mA.

o
1
L& 200 mH
L s
100 VT =R,
<
R= 500 Q

Find R, so that gate pulse required for ON state is 50 ps.

Solution: (5.882 kQ)

Let us assume thyristor is conducting

i R
Vv —
Th it) = =|1-e L
[ %00 50x107
- 0.9]1 ¢ 200x107°
i(t) = 0.023=23 mA
40 mA 17 mA
23 mA
100V T H Ry
R = —100 == 5.882 kQ
S 17x10
Q.2
g

T— 1100V
L]
1000 V E

i o

A two winding transformer has 50 kVA rating, it is connected as autotransformer, find

the kVA rating of autotransformer.
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L[]
50 kVA
2 Winding transformer

Solution: (550 kVA)
Given,
50A A ¢ B00A
o o
L ] [ ]
1000 V g g 100V
o o
B D
50 kVA
So,
C 500 A

100 V

ol

550 A

A y 1100V
50 A
1000 V E 1000 V
L O
B

So, kVA rating of autotransformer
= 1100 x 500 or 1000 x 550
= 550 kVA

0 -3 1
Q3 A= [ :|, B= |:O:| and C=[1 0]. Check observability and controllability of the

1 1
system.
(a) Controllable and unobservable (b) Uncontrollable and observable
(¢) Uncontrollable and unobservable (d) Controllable and observable
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Solution: (d)
For controllable, the condition is

For observable, M

[0 1][1 0
TOT = =
wor= 5 o)
M——10—3¢0 Ob bl
B 0 _3 = servapile.

Q.4 3-¢ delta connected capacitor is used as a boost in power system network to boost voltage
and reactive power compensation. A load of 12 kW is connected in the phase where it is
operated at 0.6 lagging power factor. What is the value of MVAR required in order to
increase the power factor to 0.8 lag.

Solution: (7 kVAR)

cos ! (0.6)
12 kW

tan¢ =

= 16 kVAR

cos* (0.8)

12 kW
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o Y
tan(36.869°) = 12
(y) = 9kVAR

Reactive power supplied by capacitor bank
= 16 kVAR-9 kVAR
= TkVAR

Q.5 A dielectric of permittivity €, of length g is inserted between a parallel plate capacitor

of dielectric strength € ;. The voltage difference between 2 plates is 10 V and between a

plate and dielectric (€ ;) is 2 V. Find the ratio of

62
/62
€
e
d; d d
4 i 2 4
I<—id |
110 V—|
e
2\7:
Solution: (1.5)
< 2 V]
11 11 11
11 11 11
€5 €9 €3
je—— 10V ——f
_Aeg 4A ¢
17 d/4 d
C Ae, 2A€
27 d/2 d
C Aeg 4A¢g
3 d/4 d
1
Vo = joC; <V
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1
Ve, = o x10 = €2 Gy x10
1. 1.1 Cy C3+C, C3+C, Gy
G G G
_ 8 g5 x10
-8 €€y +8 €4 +16 ef
2 _ 8 €€ _ €
10  16¢e, +16€ 26 +2¢
2e,+2e, = 5¢,
2e, = 3e,
€
L =15
S
Q.6 Find the value of V, =
1Q X
AVAVAVAV ’m
20 sinwt (9 — C=1F Cf 5 sinwt

Solution: ( 25 / —tan~! (o)
1+0?

Applying superposition theorem,

When only voltage source is there,

<o)

>
<~
>
<
<
Q
&

20 sinmt Cf\) —= C=1F

Vo, = J"’(i x 20.£0°
joC
1

= 20£0°
1+jm

When only correct source is there,
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2 1

25 25

== = Z—tanl o
o1t 142

Ve, = Ve, + Ve

Q.7 Afully controlled converter bridge feeds a highly inductive load with ripple free load
current. The input supply (V) to the bridge is a sinusoidal source. Triggering angle of
the bridge converter is oo = 30°. The input power factor of the bridge is

B0
[J Load
Solution: (0.779 lagging)
P, =V_I cos¢=V I
— V0 I0 T2 12
Oos(])—m [ IO_Isr]

22V, .

_ V, a1 s30

VSI‘ VS

p.f. = 0.779 lagging
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Q.8 V(g ay=0.2Vand Vpp=0.7V. Find the value of R, for the transistor to be in active

region.
RC
2 kQ L
B =100 - 5V
5V
Solution: (22.32 Q)
In input loop:
L= 2200243 o smaA
b 2kQ  2kQ
So, I,=B-1,=100 x 2.15 mA
Now KVL in output loop:
Veog = 5—-0.215 R,
For active region Veg > 02V
= 0.215R, < 5-0.2
- o= 28 99320
mno 0,215
Q.9 pG -'2- 4) , find the value of K and highest corner frequency.
(s +0.25) (s” + 4s + 25)
(@ 16,4 b) 3.2,4
© 32,5 @ 16,5

Solution: (b)

S
5x4 (1+4)

0.25x25( s ) 4s g2
1+ —— |1+ ——+—
0.25 25 25

5x4  20x100
0.25x25 25%x25

High corner frequency = 4

K=
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Q.10 Average value of multiple of 10 from 2 to 198 is

Solution: (100)

Series of multiple of 10 is
10 20 30 40 90..-100 110.-160 170 180 190

I

200x9+100
So, average value will be = — 19 =100

Q.11 A synchronous generator is connected to an infinite bus with excitation voltage
E;=1.3 p.u. The generator has a synchronous reactance of 1.1 p.u. and is delivering
real power (P) of 0.6 p.u. to the bus. Assume the infinite bus voltage to be 1.0 p.u.
Neglect stator resistance. The reactive power (Q) in p.u. supplied by the generator to
the bus under this condition is

Solution: (0.1091 p.u.)

il sind =P
1'3><lsin8 = 0.6
sind = 0.5077
4= 30.504°
5V cosé‘)—V—2 =Q
XS XS

1.3x1

1
x0.8616 - — =
1.1 Q

Q = 0.1091 p.u.
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Q.12 To evaluate the double integral

(2x

4(2

(a) J [J. (2udu)dv

o\o

y/2

-y

|

4(1
() J[Iudu]dv
0\o

Solution: (b)

(y/2)+1

y . .
) and v = o the integral will reduce to

(=5
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9% —
(%) dedy. We make the substitution

®) T(}(Zudu)]dv
o\o
4(2

(d J[Iudu)dv
o\o

.?[(y/2)+1
0 y/2
2x-y
9 =u
¥y
dx = du
at x=X
2
2
vy
YT
at x= <+1
2(y+1
2
u:
2

s[1
Thus, itegral becomes Jlj udu:| dy
olo
v = &
2
dy
dv = 9
0
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O —n
r

[1
judu] X 2dv
0

O —

j-2u du]dv
0

Q.13 Find the value of \/12+,/12+«/12+ 000Gz

(a) 4.0
© 4.32

() 4.68
@ 4.23

Solution: (a)

y= \/12+\/12+\/12+

y=J12+y
y2=12+y
yi—y—-12=0

y2—4y+3y—12 =0
yy-4)+3(y—-4) =0

y=-3,4
1 0 1
Ql4 A= . 1:|, B= [O] and C=[1 0]. Find state tra
[ et 0 0
® _tet et ®) te
—tet e’ q e
© 0 e d .

Solution: (a)

<[22
0 s -1 1
s—1 0
[SI_A]z{ 1 s—1:|
1
o 1 s=1 0 [ | (-1
[SI_A]I‘(S_DZ[A s—l]_ -1 1
(s-1? (s-1
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Q.15 If total power consumption in the following circuit is 1 kW and voltage across load
is 200 V. Then find the value of X .

e C~> Xey <V 200 V
source @

Solution: (0.89 Q)
Total power consumed in circuit = 1 kW

1000 = 22x 1+ (10)2x R

= 100—-4 = 100x R
= R=9.96Q
A%
-~ — |7
and I |Z]
200 .
E = 10=|R+_]XL|

10 = \R? + X2
10 = /(9.96)2 + X2

X, =0.89Q
Q.16 The value of 1iis . [here i= \/—_1]
Solution: (1)
y=1
= Iny =1lnl
= Iny =0
y = eO =1l
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Q.17 A DC shunt motor with armature resistance of 0.6 Q and field resistance of 125 Q is
connected to main supply 250 V. If same motor is used as generator, in both cases load
current is 50 A then find the value of ratio of generator and motor speed.

Solution: (1.27)

50 A

48 A 2A

0.6 Q
<>
<E 125 Q 250 V

<
<

Fig. DC shunt motor

250 = 48 x 0.6 + E;

E; =250-28.38

E; =2212
52 A 50 A
o+
2A
0.6 Q
‘D
S125Q 250V
+ <
E

o -
Fig. DC shunt generator

E¢, =52x0.6+250=281.2

B¢
E
hoo O 2212 7866
E, o, 2812
Dal = 197
®y

Q.18 There are two generators in a power station. No load frequency of generators are 51.5 Hz
and 51 Hz respectively and both are having drop constant of 1 Hz/MW. Assuming that
the generators are operating under their respective characteristics, the frequency of
the power system in Hz in the steady state is
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Solution: (48.75 Hz)

1 Hz/ MW

5-—x X
51.5-f .
tan @, = =1 Hz/MW ...()
5-x
51-f
tan 6, = —— 1 Hz/MW ...(i1)
From equation (1)
51.5-f=5-x
f-x=515-5=46.5 ...(111)
From equation (i1)
51-f=x
f+x =51 ...(1v)
Adding equations (iii) and (iv)
2f = 97.5
= —975 =48.75 Hz
f=48.75Hz

Q.19 For a 1-¢, 2 winding transformer the supply frequency and voltage are increased by
10%. The percentage change in Hysteresis and eddy current losses respectively will be

respectively
(a) 10and21 (b) —10,21
(¢ 21,10 d -2,10
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Solution: (a)

X \ n 1-x \7X
Phoc meocf(?) °Cf V

P _P 1-x X _ 1-x X
%APh:uwa:(l‘lf) x (1.1 V)" ~ () (V)

—— x 100
Py & (V)

[(1.1)1-n(1.1)x —1] x100 =10%

(1.1 V)2 — (V)2
V2

% AP, = x100=(1.21-1) x100

=21%

Q.20 A sawtooth waveform is given for a circuit for which a moving iron type meter is
connected for measurement of voltage then what is the reading of the meter?

100 V pmmmmmmmmm g mmm oo
20 ms 40 ms t
Solution: (57.74 A)
1 T
2
L = 47 [x*(t)dt
6
. o - 100t
where, X( ) - 20 x 10—3
_3 9
[ = 1 ZOXI”’ 100t | 4.
™ \20x10® 5 |20x107

(20x1073)3

J%x 25x10° x
20 x10~

5x20 100 _or7ga

NERNG]
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Q.21 If ‘ x®-2x+3 ‘ =11 then what is the probable value of |- x* + x* — x

(@ 2,4 b) 4,14
(c) 14,52 @ 2,14

Solution: (c)
x?-2x+3| =11
As D = b2—4ac
=4-12=-8<0
x2-2x+3>0
x2-2x+3 =11
x=-2andx=4
For x =-2
- ox] = el
—x+x° -x| = |+8+4+2|=14
Forx=4
|-64+16-4| =52
Q.22 Which one of the following is true for real symmetry

(a) all eigen values are real (b) all eigen values are positive
(c) all eigen values are distinct (d) sum of all eigen are zero

Solution: (a)

Q.23 Consider LTI system with T.F. H(s) =

if the input to all system is cos(3t) and

s(s+4)
steady state output is Asin(3t + o), then value of A is
1 1
@ 30 (b) 5
3 4
© 7 @ 5

Solution: (b)

L) = s(s+4)
Input = cos(3t)

Steady state output = Asin(3t + o)

1 1 1
H = =] = —
[H(s) ‘jm(jm+4)‘ 3xJ9+16 15
1
A= 15
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Q.24 Tolerance band of resistors 200 Q and 300 Q are 1%. Find the tolerance when they are
connected in parallel

Solution: 1%

200 x 300
Racwal = 2004800 20
Taking 1% positive error,
R = 202 x 303 ~1219
net 9202+ 303
121.2-120
Tolerence = —120 =0.01
=1%
Taking 1% negative error,
p = 198x297 .04
net 198 + 297
= 1188
118.8 -120
Tolerence = — 120 =-0.01
=-1%

Q.25 V(,1 > VOz switch is at position 1 for long time and at time t = 0 switch is moved to

position 2. Find V (t).

|
I
<
AAA
VVVYV
=

Solution: [V, +V,, |[1-e***¢]-(V,)

Case-I at t=0"
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Case-II
R v, !
WW : : 1
+ = i s Cs i
v ! I
@ — 1 : <
s L 2R
\'A 1V,
L_2()R-1I(s)- —+—=2-I(s)R =0
S Cs S
V., , Ve,
I(s) = = 1 S
R+—+R
Cs

(Vo + V) (V, +V,)xC

1) = -
© S(2R+ 1 ) (2RCs +1)

Cs

_ (V, +V,,)C
=t
2R —

C(s+ 2RC)

1V
V() = I = __%
(s) = I(s) x Cs

S
V) = Vo, + Vo, XL_VOZ
¢ ZR( . 1 ) Cs s
2RC
V) = Vo, + Vo, V,,
2RC(S+2II{C)XS s
Vo tVe opollo 1 | Ve
2RC S 1 S
2RC

V0 = [Vo, + Vi, |[1-¢¢]-(¥,,)
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Q.26 Twoinductors L, and L, of equal values are connected in series with all possible combinations
and obtained values of L are 380 mH and 240 mH. Find mutual inductance M.

Solution: (35)

2L + 2M = 380
2L —2M = 240
— _
4M = 140
M =35 mH

Q.27 Inthe measurement of power of balanced load by two watt meter method, the reading
respectively P, = 250 kW and P, = 100 kW. Find the power factor of the meter

Solution: (0.8029 lagging)

— tan-d J3(250 — 100)
o= (250 +100)

= tan1[0.7423]
= 36.586°
cosd = 0.8029 lagging

Q.28 Assuming diodes are ideal for output to be clipped, input voltage v, must be outside.
AAAA

\AAAJ

10 kQ T

§ 10kQ Ve

vr l

Input voltage GD

AAAA

(a) —1to—2 (b) —2to—4
() +1to-2 (d 2to—4
Solution: (a)
To get clipped output,
v,>-1V
and v, <=2V

o If -2 <v, <—1, there would be no clipped output.
For output to be clipped off the input voltage v, must be outside from —1 to —2 where

VO:Vi

|
S
|

=T =

=

o

K
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Q.29 Invalid 8-4-2-1 binary coded decimal is
(a) 1001 (b) 1000
(¢ 1100 (d) 0011
Solution: (c)
-+ value can’t be greater than 9.

Q.30 The sinusoidal AC source in the figure has an rms value of %V. Considering all

possible values of R, the minimum value of R_ in Q to avoid burn-out of the Zener
diode is

AAAA
vy
=
=

%V G) - B V?S‘

Solution: (300 Q)

L>1+1I,
1 20-5 .
% > R (Putting I, =0)
- R, > 300 Q
Hence, smin = 500 Q

Q.31 At what time between 6 am to 7 am the minute and hour hand of a clock make an
angle closest to 60°.

(a) 6:22am (b) 6:27 am
(¢) 6:38am d) 6:45

Solution: (a)

Q.32 Indiais a colonial country because

(a) India was former British colony.

(b) Indianinformation technology professional colonize the world.
(¢) India does not follow colonial practices.

(d) India has helped other country gain freedom.

Solution: (a)
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Q.33 Match the List-I with List-II:

List-I List-IT
A. Eradicate 1. Use
B. Utilise 2. Misrespect
C. Saturate 3. Completely soak
D. Distort 4. Destroy
A B C D
@4 3 1 2
b 1 4 2 3
(c 4 1 3 2
d 1 2 3 4

Solution: (c)
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