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SOL 8.107 RNONES

Given circuit is an astable multi vibrator circuit, time period is given

_ 1+0 _
T —27111(1_6), T=RC

B8 — feedback factor

C
| >
—o U,
= +

as

So,

Hence (B) is correct option.

SOL 8.108
MVI A, 10 H = MOV (10)y in accumulator

A =(10)H
MVI B, 10 H = MOV (10)y in register B
B = (10)y

BACK : NOP
ADDB = Adds contents of register B to accumulator and result
stores in accumulator

A=A+B
= (10)u+ (10)n

000 10000

ADD 000 10000
A=001 00000
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RLC = Rotate accumulator left without carry

acc [oJof1]ofofoJofo] €Y=0

RLC [o]o[1]o]o]o]o]0] A=(40),

JNC BACK = JUMP TO Back if CY =0
NOP
ADDB =A=A+8B

= (40)u+ (10)u

0100 0000
ADD 0001 0000
A=0101 0000

= (60)y

[o]1]o]1]o]o]o]o] CY=0

Al1{o]l1]o]o]o]oo] cY=0

A = (A0)y

JNC BACK
NOP
ADDB = A =A+B
= (AO)u+ (10)n
1010 0000
ADD 0001 0000
A=1011 0000

A = (BO)y

[1lofs]1]ofofofo] CY=0

RLC

Alofl1]1]o]olofo]o] CY=1

CY =1 Soit goes to HLT.
therefore NOP will be executed 3 times.

Hence (C) is correct option.
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In the circuit
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NOTES

1kQ 2kQ, 4kQ 8Kk
1 Vo—MW\— AN —A\VN AN
+ —1 Vo—t
Op-amp-1 Op-amp-2
A AAYAY
3 kQ

By writing node equation in the circuit at the negative terminal of

op amp-1

u—1, v—n»
1+2

3U— v

=0

=2

Similarly, at the positive terminal of op amp-1

u—1 , n—20
3 T

4 — v,

=0

=0

At the negative terminals of op-amp-2

o)

2 2m—1—y,

U+ 20

From equation (1) and (2)
U

3 1 21

From equation (3)
ivo— 2(—3—w)

4
3
1 Uy + U,
7
4%
v()

Hence (B) is correct option.

=0

=0
=3

=1
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Jo= 21 R, Cg

Req — Equivalent resistance seen through capacitor Cg

RE<RB + rﬂ')
RE + RB + T

B 1(RE+ Rp+ 7})
"~ 27Rp(Rp+ 1) Cg

Req = Rg | Rp+ 1 =

So fo
fo =10 Hz (given)

~ (0.1+25+5.2)x10°
P 2% 0.1(25 + 5.2) X 10°

So, = 1.59 mF

Hence (B) is correct option.

SOL 8.116

We can approximately analyze the circuit at low and high frequencies
as following.

For low frequencies w — 0 = 1 (i.e. capacitor is open)
We

Equivalent circuit is

U oA ij 40
_r>

So, it does not pass the low frequencies.

For high frequencies w — oo = u% — 0 (i.e. capacitor is short)
C

Equivalent circuit is
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v —
—ouv,
+
R
v, =— ﬁ v;

So it does pass the high frequencies. This is a high pass filter.
Hence (D) is correct option.

SOL 8.117

At high frequency w — oo = wL — 0, capacitor behaves as short circuit
C

and gain of the filter is given as

Ry
R
Ry =10 Ry

Input resistance of the circuit R;, = R; = 100 k)
So, Ry =10x100 kQ =1 MQ
Transfer function of the circuit

V,(jw)  —jwRC

V;(]w) 1 +jw R1C
High frequency gain ‘A,,,oo =10
At cutoff frequency gain is

4,

— 10 — __jﬂ&RZCj
V2 14RO

10 w. Ry C
V2 1+ WRICP
100 + 100w? R C* = 2W° R: C*
100 4+ 100 X wf X 10" x C* =2 X w? x 10 x C°
100 = w2 C* x 10"

_ 100
w2 x 10"
O — 1 _ 1
2f. X 10* 2 x 3.14 x 10* x 10*
= 15.92 nF
koskoskoskoskosk skoskoskoskosk

Page 572



Chap 9

Power Electronics

NOTES

Page 574

=y
]
~v

=y
=y

McCQ 9.3

The fully controlled thyristor converter in the figure is fed from a
single-phase source. When the firing angle is 0°, the dc output voltage
of the converter is 300 V. What will be the output voltage for a firing
angle of 60°, assuming continuous conduction

aaaa
+
§V(k
(A) 150 V (B) 210 V
(C) 300 V (D) 1007 V
YEAR 2009 ONE MARK

MCQ 9.4
An SCR is considered to be a semi-controlled device because
(A) It can be turned OFF but not ON with a gate pulse.

(B) It conducts only during one half-cycle of an alternating current
wave.

(C) It can be turned ON but not OFF with a gate pulse.

(D) It can be turned ON only during one half-cycle of an alternating
voltage wave.



YEAR 2009

McCQ 9.5

TWO MARKS

The circuit shows an ideal diode connected to a pure inductor and is
connected to a purely sinusoidal 50 Hz voltage source. Under ideal
conditions the current waveform through the inductor will look like.

S e

§L=(o.1 /) H

1.5

0.51

=
Current

20 30 40 50
Time(ms)

1.5

=
Current

0.51

20 30 40 50
Time(ms)

a
Current

20 30 40 50
Time(ms)

S
Current

20 30 40 50
Time(ms)
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McaQ 9.8 NOTES

Match the switch arrangements on the top row to the steady-state
V-1 characteristics on the lower row. The steady state operating
points are shown by large black dots.

—+E,I—— _+E>|/__
(P) Q)

1
~ -
— 1=

(ii) (iv)

(A) P-I, Q-II, R-IIL, S-IV (B) P-TI, Q-IV, R-1, S-III

(C) P-IV, Q-III, R-I, S-1I (D) P-1V, Q-I1I, R-11, S-1

YEAR 2008 ONE MARK
McQ 9.9

In the single phase voltage controller circuit shown in the figure,
for what range of triggering angle (a), the input voltage (1f) is not

controllable 7
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50 Q
46 v,
750 Q
(A) 0° < v < 45° (B) 45° < a < 135°
(C) 90° < a < 180° (D) 135° < o < 180°

McQ 9.10

A 3-phase voltage source inverter is operated in 180° conduction
mode. Which one of the following statements is true ?

(A) Both pole-voltage and line-voltage will have 3" harmonic
components

(B) Pole-voltage will have 3" harmonic component but line-voltage
will be free from 3™ harmonic

(C) Line-voltage will have 3 harmonic component but pole-voltage
will be free from 3' harmonic

(D) Both pole-voltage and line-voltage will be free from 3* harmonic

components
YEAR 2008 TWO MARKS
McaQ 9.11
The truth table of monoshot shown in the figure is given in the table
below :
R _|C
7[a[a ‘T
o[4|nju
vloinfu X 1 —07rC —<
Y— —Q

Two monoshots, one positive edge triggered and other negative edge

triggered, are connected shown in the figure, The pulse widths of the

two monoshot outputs @ and (% are Tpn, and Ton, respectively.
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A) 0 * } >
( ) A 1 \T( 1 27 wt
N ¢ ’
N / N /
A . A ’
. . A 4
Soe Sav
A
VD
/ 4
4 4
’ ’
’ ’
’ ’
’ ’
/ /
B) 0 % >
(B) \ /3 MNAm/3 0 p2m wt
\‘ 'l \ 'l
\ ’ \ ’
AN F * J
\ ‘ ', ’
“, 4 £y 4
et S
A
VU
4 4
4 4
, ’
’ ’
’ ’
’
/ /
€) 0 X .
\ 'TY/?) ',“7( 47(/3 / 2w wt
\ 'l \‘ 'l
A} ’ Y ’
\‘ / \‘ ,’
) ’ R} 4
d s
~— '~
A
v,
D) o * > >
( ) Y IR 3 2T wi
M ¢ N ’
N / N /
. . A .
A ) ra A k4
S ~_e
McaQ 9.14

A single phase source inverter is feeding a purely inductive load as
shown in the figure

The inverter is operated at 50 Hz in 180° square wave mode. Assume
that the load current does not have any dc component. The peak
value of the inductor current i, will be
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200V =

(A) 6.37 A (B) 10 A
(C) 20 A (D) 40 A
McQ 9.15

A single phase fully controlled converter bridge is used for electrical
braking of a separately excited dc motor. The dc motor load is
represented by an equivalent circuit as shown in the figure.

1,

Assume that the load inductance is sufficient to ensure continuous
and ripple free load current. The firing angle of the bridge for a load
current of Iy = 10 A will be

(A) 44° (B) 51°
(C) 129° (D) 136°
MCQ 9.16

A three phase fully controlled bridge converter is feeding a load
drawing a constant and ripple free load current of 10 A at a firing
angle of 30°. The approximate Total harmonic Distortion (%THD)
and the rms value of fundamental component of input current will
respectively be

(A) 31% and 6.8 A (B) 31% and 7.8 A

(C) 66% and 6.8 A (D) 66% and 7.8 A
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MCQ 9.17

In the circuit shown in the figure, the switch is operated at a duty
cycle of 0.5. A large capacitor is connected across the load. The
inductor current is assumed to be continuous.

I=4A L [ D

20 V= S : V, = Load

The average voltage across the load and the average current through

the diode will respectively be

(A)10V, 2 A (B) 10V, 8 A

(C) 40 V 2 A (D) 40 V, 8 A

YEAR 2007 ONE MARK
MCQ 9.18

A single-phase fully controlled thyristor bridge ac-dc converter is
operating at a firing angle of 25° and an overlap angle of 10° with
constant dc output current of 20 A. The fundamental power factor
(displacement factor) at input ac mains is

(A) 0.78 (B) 0.827
(C) 0.866 (D) 0.9
McQ 9.19

A three-phase, fully controlled thyristor bridge converter is used
as line commutated inverter to feed 50 kW power 420 V dc to a
three-phase, 415 V(line), 50 Hz ac mains. Consider dc link current
to be constant. The rms current of the thyristor is

(A) 119.05 A (B) 79.37 A
(C) 68.73 A (D) 39.68 A
McCQ 9.20

A single phase full-wave half-controlled bridge converter feeds an
inductive load. The two SCRs in the converter are connected to a
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common DC bus. The converter has to have a freewheeling diode. NOTES

(A) because the converter inherently does not provide for free-
wheeling

(B) because the converter does not provide for free-wheeling for high
values of triggering angles

(C) or else the free-wheeling action of the converter will cause shorting
of the AC supply

(D) or else if a gate pulse to one of the SCRs is missed, it will
subsequently cause a high load current in the other SCR.

McCQ 9.21

“Six MOSFETSs connected in a bridge configuration (having no other
power device) must be operated as a Voltage Source Inverter (VSI)”.
This statement is

(A) True, because being majority carrier devices MOSFETSs are
voltage driven.

(B) True, because MOSFETSs hav inherently anti-parallel diodes

(C) False, because it can be operated both as Current Source Inverter

(CSI) or a VSI

(D) False, because MOSFETs can be operated as excellent constant
current sources in the saturation region.

YEAR 2007 TWO MARKS

MCQ 9.22

A single-phase voltages source inverter is controlled in a single
pulse-width modulated mode with a pulse width of 150° in each half
cycle. Total harmonic distortion is defined as

2 2
THD = ¥V = Vi 100

Vi

where V] is the rms value of the fundamental component of the output
voltage. The THD of output ac voltage waveform is

(A) 65.65% (B) 48.42%

(C) 31.83% (D) 30.49%
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%7 21
A'A TH,

+
230 V__- 10 MF ” Load

” 25.28 pH

(A) Ops < t<25us (B) 25 us < t <50 pus

(C) 50 us < t< 75 us (D) 75 us < t <100 us

Common Data for Question 27 and 28.

A 1:1 Pulse Transformer (PT) is used to trigger the SCR
in the adjacent figure. The SCR is rated at 1.5 kV, 250 A with
I; = 250 mA, Iy =150 mA, and Ignae = 150 mA, I = 100 mA.
The SCR is connected to an inductive load, where L =150 mH in
series with a small resistance and the supply voltage is 200 V dc. The
forward drops of all transistors/diodes and gate-cathode junction
during ON state are 1.0 V

R
+10V PT R §L
% H T =200V
m‘%

McCQ 9.27

The resistance R should be
(A) 4.7 kQ (B) 470 kQ

(C) 47 Q (D) 4.7 Q
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MCQ 9.28

The minimum approximate volt-second rating of pulse transformer
suitable for triggering the SCR should be : (volt-second rating is the
maximum of product of the voltage and the width of the pulse that
may applied)

(A) 2000 pV-s (B) 200 pV-s

(C) 20 uV-s (D) 2 uV-s

YEAR 2006 ONE MARK
McCQ 9.29

The speed of a 3-phase, 440 V, 50 Hz induction motor is to be controlled
over a wide range from zero speed to 1.5 time the rated speed using
a 3-phase voltage source inverter. It is desired to keep the flux in
the machine constant in the constant torque region by controlling
the terminal voltage as the frequency changes. The inverter output
voltage vs frequency characteristic should be

4 4
(A) (B) —
| s/ T
v v
(©) (D)
| 50/ | 50/
McQ 9.30

A single-phase half wave uncontrolled converter circuit is shown in
figure. A 2-winding transformer is used at the input for isolation.
Assuming the load current to be constant and V= V,,sin wt, the
current waveform through diode D, will be
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load inductance. The input displacement factor (IDF) and the input
power factor (IPF) of the converter will be

(A) IDF = 0.867;IPF = 0.828  (B) IDF = 0.867; IPF = 0.552
(C) IDF = 0.5;IPF = 0.478 (D) IDF = 0.5;IPF = 0.318

McCQ 9.33

A voltage commutation circuit is shown in figure. If the turn-off time
of the SCR is 50 psec and a safety margin of 2 is considered, then
what will be the approximate minimum value of capacitor required
for proper commutation ?

50 Q 50 Q2
100 V==
C
Th, Th,
(A) 2.88 uF (B) 1.44 pF
(C) 0.91 uF (D) 0.72 uF
MCQ 9.34

A solar cell of 350 V is feeding power to an ac supply of 440 V,
50 Hz through a 3-phase fully controlled bridge converter. A large
inductance is connected in the dc circuit to maintain the dc current
at 20 A. If the solar cell resistance is 0.5 €2,then each thyristor will be
reverse biased for a period of

(A) 125° (B) 120°
(C) 60° (D) 55°
McCQ 9.35

A single-phase bridge converter is used to charge a battery of 200 V
having an internal resistance of 0.2 2 as shown in figure. The SCRs
are triggered by a constant dc signal. If SCR, gets open circuited,
what will be the average charging current ?
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200 V NOTES
% Battery
SCR, SCR, [==

230 V——
50 Hz

ZFSCRB #SCRi
(A) 23.8 A (B) 15 A
(C) 11.9 A (D) 3.54 A
MCQ 9.36

An SCR having a turn ON times of 5 usec, latching current of 50 A
and holding current of 40 mA is triggered by a short duration pulse
and is used in the circuit shown in figure. The minimum pulse width

required to turn the SCR ON will be

ST
1
20 Q
100 V== §5 k2
0.5 H
(A) 251 psec (B) 150 usec
(C) 100 psec (D) 5 psec

Data for Q.37 and Q.38 are given below. Solve the problems
and choose the correct answers.

A voltage commutated chopper operating at 1 kHz is used to control
the speed of dc as shown in figure. The load current is assumed to be
constant at 10 A
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McCQ 9.42

The figure shows the voltage across a power semiconductor device
and the current through the device during a switching transitions. If
the transition a turn ON transition or a turn OFF transition 7 What
is the energy lost during the transition?

A V
u
______ I
;—>4—> >t
t
(A) Turn ON, %(a + ) (B) Turn OFF, VI(t + b)
(C) Turn ON, VI(t+ t) (D) Turn OFF, %(tl + 1)
MCQ 9.43

An electronics switch S is required to block voltage of either polarity
during its OFF state as shown in the figure (a). This switch is
required to conduct in only one direction its ON state as shown in the
figure (b)

1 ) ‘\S- 1'

+ F
fig (a)

—1

1 1'

fig (b)

Which of the following are valid realizations of the switch S7

P, 1 —k——1 Q1 X
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I D
s 1—¥—>F—1'
(A) Only P (B) P and Q
(C) P and R (D) R and S

MCQ 9.44

The given figure shows a step-down chopper switched at 1 kHz with a
duty ratio D = 0.5. The peak-peak ripple in the load current is close
to

200 mH
nmm
+
100 V== [Z\ §5 Q
(A) 10 A (B) 0.5 A
(C) 0.125 A (D) 0.25 A
MCQ 9.45

An electric motor, developing a starting torque of 15 Nm, starts
with a load torque of 7 Nm on its shaft. If the acceleration at start is
2 rad/sec’ , the moment of inertia of the system must be (neglecting
viscous and coulomb friction)

(A) 0.25 kg-m? (B) 0.25 Nm?
(C) 4 kg-m? (D) 4 Nm?
McCQ 9.46

Consider a phase-controlled converter shown in the figure. The
thyristor is fired at an angle o in every positive half cycle of the
input voltage. If the peak value of the instantaneous output voltage
equals 230 V, the firing angle « is close to
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(A) 100v2 V (B) 100 V
(C) 50v2 V (D) 50 V
MCQ 9.49

The triggering circuit of a thyristor is shown in figure. The thyristor
requires a gate current of 10 mA, for guaranteed turn-on. The value
of R required for the thyristor to turn on reliably under all conditions
of V, variation is

V,=1244 V

=
_Il_k

(A) 10000 € (B) 1600 €
(C) 1200 (D) 800 €
McCQ 9.50

The circuit in figure shows a 3-phase half-wave rectifier. The source
is a symmetrical, 3-phase four-wire system. The line-to-line voltage
of the source is 100 V. The supply frequency is 400 Hz. The ripple
frequency at the output is

R—>

Y —P—
B—D— gR

N

(A) 400 Hz (B) 800 Hz
(C) 1200 Hz (D) 2400 Hz

YEAR 2004 TWO MARKS

McCQ 9.51

A MOSFET rated for 15 A, carries a periodic current as shown
in figure. The ON state resistance of the MOSFET is 0.15 €. The
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average ON state loss in the MOSFET is NOTES

A
10 A

0 T 27 3 > wi
(A) 33.8 W (B) 15.0 W
(C) 7.5 W (D) 3.8 W
MCQ 9.52

The triac circuit shown in figure controls the ac output power to the
resistive load. The peak power dissipation in the load is

11

23042 sin et O=T/4 ngm 0

(A) 3968 W (B) 5290 W
(C) 7935 W (D) 10580 W
MCQ 9.53

Figure shows a chopper operating from a 100 V dc input. The duty
ratio of the main switch S is 0.8. The load is sufficiently inductive so
that the load current is ripple free. The average current through the
diode D under steady state is

S L
+
100 V D glO Q
(A) 1.6 A (B) 6.4 A
(B) 8.0 A (D) 10.0 A
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+20 Nm

0.5 sec

} speed

-1500 rpm—/

(A) 0.048 kg-m® (B) 0.064 km-m?

(C) 0.096 kg-m” (D) 0.128 kg-m*

YEAR 2003 ONE MARK
McCQ 9.57

Figure shows a thyristor with the standard terminations of anode
(A), cathode (K), gate (G) and the different junctions named J1, J2
and J3. When the thyristor is turned on and conducting

TA

P
-—J3
N
a -—]J2
o—— P
-—]J1
N

Ik

(A) J1 and J2 are forward biased and J3 is reverse biased
(B) J1 and J3 are forward biased and J2 is reverse biased
(C) J1 is forward biased and J2 and J3 are reverse biased

(D) J1, J2 and J3 are all forward biased
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Figure shows a MOSFET with an integral body diode. It is employed
as a power switching device in the ON and OFF states through
appropriate control. The ON and OFF states of the switch are given
on the Vig — [Splane by

53
al

A

A A

MCQ 9.59

The speed/torque regimes in a dc motor and the control methods
suitable for the same are given respectively in List-IT and List-I

List-I List-II
P. Field Control 1. Below base speed
Q. Armature Control 2. Above base speed

3. Above base torque

4. Below base torque

Codes:
(A) P'17 Q'3 (B) P_27 Q'l
(C) P-2, Q-3 (D) P-1, Q-4
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MCQ 9.62

A chopper is employed to charge a battery as shown in figure. The
charging current is 5 A. The duty ratio is 0.2. The chopper output
voltage is also shown in the figure. The peak to peak ripple current
in the charging current is

L=20 mH 1
» YY)
. T 5A I/dr 60 V
2| =12V ~
< — -— t
° l 200 S
1 mS
(A) 0.48 A (B) 1.2 A
(C) 24 A (D) 1A
McaQ 9.63

An inverter has a periodic output voltage with the output wave form
as shown in figure

When the conduction angle a = 120°, the rms fundamental component
of the output voltage is

(A) 0.78 V (B) 1.10 V
(C) 0.90 V (D) 1.27 V
MCQ 9.64

With reference to the output wave form given in above figure , the
output of the converter will be free from 5™ harmonic when

(A) a=T72° (B) a = 36°
(C) a = 150° (D) a = 120°
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An ac induction motor is used for a speed control application. It
is driven from an inverter with a constant V/f control. The motor
name-plate details are as follows (no. of poles = 2)

V:415V Vp:3V  £50Hz  N:2850 rpm

The motor runs with the inverter output frequency set at 40 Hz, and
with half the rated slip. The running speed of the motor is

(A) 2400 rpm (B) 2280 rpm

(C) 2340 rpm (D) 2790 rpm

YEAR 2002 ONE MARK
MCQ 9.66

A six pulse thyristor rectifier bridge is connected to a balanced 50 Hz
three phase ac source. Assuming that the dc output current of the
rectifier is constant, the lowest frequency harmonic component in the
ac source line current is

(A) 100 Hz (B) 150 Hz
(C) 250 Hz (D) 300 Hz
McQ 9.67

A step-down chopper is operated in the continuous conduction mode
is steady state with a constant duty ratio D. If V; is the magnitude
of the dc output voltage and if V; is the magnitude of the dc input
voltage, the ratio V;/V; is given by

(A) D B)1-D

) 115 D) 25

YEAR 2002 TWO MARKS
MCQ 9.68

In the chopper circuit shown in figure, the input dc voltage has a
constant value V,. The output voltage V; is assumed ripple-free. The
switch S is operated with a switching time period 7" and a duty
ratio D. What is the value of D at the boundary of continuous and
discontinuous conduction of the inductor current 77
Page 601



Chap 9
Power Electronics

NOTES
(4) 220 w (8) “X W
T T
(C) 400 W (D) 800 W

MCQ 9.71*

The semiconductor switch S in the circuit of figure is operated at a
frequency of 20 kHz and a duty ratio D = 0.5. The circuit operates in
the steady state. Calculate the power transferred from the dc voltage
source V5.

v, V.
+100 V ® 4300 V
100 pH

—] g
0

YEAR 2001 ONE MARK

MCQ 9.72

The main reason for connecting a pulse transformer at the output
stage of thyristor triggering circuit is to

(A) amplify the power of the triggering pulse
(B) provide electrical isolation

(C) reduce the turn on time of thyristor

(D)

D) avoid spurious triggering of the thyristor due to noise

MCQ 9.73

AC-to-DC circulating current dual converters are operated with the
following relationship between their triggering angles(oy and )

(A) o+ = 1800 (B) g+ = 3600

(C) oy — iy =180° (D) oy + cy =90°
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YEAR 2001 TWO MARKS

MCQ 9.74

A half-wave thyristor converter supplies a purely inductive load as
shown in figure. If the triggering angle of the thyristor is 120°, the
extinction angle will be

_Dr'i

V sinwt .i..) L §

(A) 240° (B) 180°
(C) 200° (D) 120°
McCQ 9.75

A single-phase full bridge voltage source inverter feeds a purely
inductive load as shown in figure, where Ty, Ty, T3, T, are power
transistors and D;, D,, D3, D, are feedback diodes. The inverter
is operated in square-wave mode with a frequency of 50 Hz. If the
average load current is zero, what is the time duration of conduction
of each feedback diode in a cycle?

TIJ ji;j! T,

T,
(A) 5 msec (B) 10 msec
(C) 20 msec (D) 2.5 msec
McaQ 9.76*

A voltage commutated thyristor chopper circuit is shown in figure.
The chopper is operated at 500 Hz with 50% duty ratio. The load
takes a constant current of 20 A.

(a) Evaluate the circuit turn off time for the main thyristor Th;.
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SOL 9.1

The figure shows a step down chopper circuit.
Vow = DViy

where, D = Duty cycleand D < 1

Hence (A) is correct option.

SOL 9.2

Given figure as
LA N
I
The I-V characteristic are as

:

‘ v

Since diode connected in series so I can never be negative.

When current flows voltage across switch is zero and when current is
zero than there may be any voltage across switch.

Hence (C) is correct option.

SOL 9.3

Given fully-controlled thyristor converter, when firing angle o =0,
dc output voltage V,,, = 300 V

If « =60°, then V. =7
we know for fully-controlled converter

‘/d(,’“ — MCOS(X

T

" a=0, Vi, =300 V
300 = @COSOO
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at a=60°, Vg, =7
V. = 2v'2 _, 300w

p X 2500360
:300><%:150V

Hence (A) is correct option.

SOL 9.4

SCR has the property that it can be turned ON but not OFF with a
gate pulse, So SCR is being considered to be a semi-controlled device.

Hence (C) is correct option.

SOL 9.5

v,=10sin 1007t Cf:_)

Current wave form for i,

vy = Lc(iitZL
iL :%vadt
for 0 < w; £, UL, :vmzlosinwt:%

i :%vadt:—coleO’nt+ C

at 100mt = w/2, i =0,C=0
1, =— 100cos~t
in(peak) = 1 Amp for m < wt v, =0, =0
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50 NOTES

10201><F

G =20 %10 = 0.2 uF

Hence (A) is correct option.

SOL 9.8

Characteristics are as

Hence (C) is correct option.

SOL 9.9

IpN|

V'h
50 ©
&,

750 Q
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NOTES R+ jXL = 50 + 505
_wlL 50 _
tand = R —50—1
b =45°

so, firing angle ‘e’ must be higher the 45°, Thus for 0 < a < 45°, 1}
is uncontrollable.

Hence (A) is correct option.

SOL 9.10

A 3-¢ voltage source inverter is operated in 180° mode in that case
third harmonics are absent in pole voltage and line voltage due to
the factor cos(nw/6). so both are free from 3" harmonic components.

Hence (D) is correct option.

SOL 9.11

In this case

and, D =

Hence (B) is correct option.

SOL 9.12

Given = 30°, in a 1-¢ fully bridge converter
we know that,
Power factor = Distortion factor X cosa
D.f. (Distortion factor) = Iy undamentar/ Ls = 0.9
power factor = 0.9 X cos30°
=0.78

Hence (B) is correct option.
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Here for continuous conduction mode, by Kirchoff’s voltage law,
average load current

150 V

[
S
~
=~
[N}
2

V—-2[,+150 =0

_ V+150
I, =0
c _[1 =10 A, SO
V =—130 V
2—Vmcosu =—130
T
2 x @r X 230 (o = — 130°
a = 129°

Hence (C) is correct option.

SOL 9.16

Total rms current I, = % X 10 =8.16 A

Fundamental current I, =0.78 x 10=7.8 A

where

Hence (B) is correct option.
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I=4A L [ D

20 V== SJ[ VI = Load

In the given diagram
when switch Sisopen Iy=1;, =4 A, V, =20V
when switch S is closed Ip =0,V,=0V

Duty cycle = 0.5 so average voltage is 1 ‘f 5

Average current = % =2 amp

_ 20 _
Average voltage = 105~ 40V

Hence (C) is correct option.

SOL 9.18

Firing angle a =25°
Overlap angle p=10°

S0, I = wvgs [cosa — cos (a+ )]

20 = M[COS%O —cos(25° +10°)]

2w X 50Ls
Ls = 0.0045 H
Vo — 2V, cosax  wLsl,
0 — T - P
_2x230v/2c0s25° 2 x 3.14 X 50 x 4.5 X 10~° x 20
- 3.14 3.14
—187.73—9 = 178.74°
Displacement factor = Ié??
_178.25 X 20 _
= 930 x20 — U718

Hence (A) is correct option.
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SOL 9.23 el

When losses are neglected,

3 % v/2 X 440
T

. 750 X 27
cosa = K, X 60

Here back emf £ with ¢ is constant

8 = ‘/0 = mem
. 1500 X 27
440 = K,, X S
K, =28
cosa = 0.37

at this firing angle
y, = 3Y2 X440 g 37) Z 91985 v

T

_ 1500
- 440

I, =1,/2/3=2783

1, = 34.090

p.f. = Wl
V3 VI,

Hence (A) is correct option.

= 0.354

SOL 9.24
_ 230 _
Vo= =575
Here charging current = [
V,sin® = 12
0 = 8.486 = 0.148 radian
Vo, = 81317 V
e=12V

There is no power consumption in battery due to ac current, so
average value of charging current.
1

Losteranging) = 55779 12 Vmcos b — e (m — 26)]
=1.059 Q/A

Hence (D) is correct option.
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SOL 9.25
Conduction angle for diode is 270° as shown in fig.
1/1ﬂ

E
Conduction for 270°

Vi

Hence (C) is correct option.

SOL 9.26

SOL 9.27

Here, V., = maximum pulse voltage that can be applied
SO =10-1-1-1=7V
Here 1 V drop is in primary transistor side, so that we get 9V pulse
on the secondary side. Again there are 1 V drop in diode and in gate
cathode junction each.

Iy ax = 150 mA

So R="n 7

]gmax - 150 mA = 46.67 2

Hence (C) is correct option.

SOL 9.28

We know that the pulse width required is equal to the time taken by
1, to rise upto 1,

S0,
V. = L%JFR,;(VT ~ 0)
i = @[1 _ e—t/().lf)]

Here also t =T, 1. = 1, = 0.25

0.25 = 200[1 — e /"7
T =1.876 x 10" = 187.6 pus
Width of pulse = 187.6 ps
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v 35><Sln(3><72)

S0, <V03 ): Al — 19.61%
0lmax Tssin 720

Hence (B) is correct option.

SOL 9.32

Given that

400 V, 50 Hz AC source, aa=60°, I, = 10 A

so,

Input displacement factor = cosa = 0.5

and, input power factor = D.F. X cosa
. . -[s(fundamcntal)
distortion factor = 71
4 x 10 . o
sin 60
_ X V2
10 x /2/3
= 0.955
S0, input power factor = 0.955 X 0.5
= 0.478
Hence (C) is correct option.
SOL 9.33
We know that
T = RCIn2
_ T
S0 ¢ = R %0693
_ 100
~ 50 x 0.693
= 2.88 pF
Hence (A) is correct option.
SOL 9.34
Let we have
Rsolar =0.5 Q, I() =20 A
SO Vi =350—-20x 0.5=340 V
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340=3X442Xﬁcosu

cosa = 55°
So each thyristor will reverse biased for 180° — 55° = 125°.
Hence (A) is correct option.

SOL 9.35

In this circuitry if SCR gets open circuited, than circuit behaves like
a half wave rectifier.

V A
Vo“
o M
1A
/AR
7‘ »
So

I,,, = Average value of current

— 72;R[ﬂ_el(vmsinwt— E)dd

1

Toavg) = 27:R[2 V,cosb — E(m — 261)]
= 5t [2 X (230 X v/2) cos — 200 (x — 20,)]
0, = sin1<‘2>

—gin'(— 200\ _38° — (.66 Rad
. (230 %)

Toavg) = ﬁpﬁ X 230cos38° — 200 (7 — 2 X 0.66)]

=119 A

Hence (C) is correct option.
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T AL T 4 x 10° X 200 x 107°

=0.125 A
Hence (C) is correct option.

NOTES Vs 100
( A [) max

SOL 9.45
ﬂt - ]_5 Nm
TL =7 Nm
a = 2rad/sec’
T = I
SO T ="1T:,— T, =8 Nm
I=5=4kgm’

Hence (C) is correct option.

SOL 9.46
We know that Vims =230V
S0, V, =230 x V2 V
If whether a < 90°
Then Voeak = Vipsina = 230
2304/ 2 sina = 230
. 1
sina = ——
J2

angle o = 135°
Hence (B) is correct option.

SOL 9.47

When we use BJT as a power control switch by biasing it in cut-
off region or in the saturation region. In the on state both the base
emitter and base-collector junction are forward biased.

Hence (D) is correct option.

SOL 9.48

Peak Inverse Voltage (PIV) across full wave rectifier is 2V,
V, =50V/2 V

50, PIV = 100v/2 V

Hence (A) is correct option.
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V,=1214V
V;)max =16V
V;)min =8V

Required value of R = Vi(min) _ 8

— _ 0
I 0107 oW
Hence (D) is correct option.

SOL 9.50

A

o/p

RN YN BN RN

‘‘‘‘‘‘

Ripple frequency = 3f= 3 x 400 = 1200 Hz

So from V; ripple frequency = 1200 Hz
Hence (C) is correct option.

SOL 9.51
Given that R =0.15Q
I =15A
. 1 /w 9
So average power losses = (2 /w) I"Rdt
—w

5. X 10% X 0.15 X m/w

=75 W
Hence (C) is correct option.

SOL 9.52

Output dc voltage across load is given as following

Ve =2 V[%{(?’n —a) + %}F

-2 x 2302

rle D))
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SOL 9.57 RNONES

When thyristor turned on at that time J2 junction will break. So J1,
J2, J3 all are in forward bias.
Hence (D) is correct option.

SOL 9.58

The ON-OFF state of switch is given on Vps — Is plane as following

When Vps =+ ve, diode conducts and Iy =0
Vps =— ve, diode opens, but Is =0, D - — ve potential.
Hence (D) is correct option.

SOL 9.59

P. Field control-Above base speed
Q. Armature control-below base torque
Hence (B) is correct option.

SOL 9.60

As we know in fully controlled rectifier.

Vep =V, — Vycos(m/6 + «) " a=30°
or Vpp = V,,[1 — cos (/6 4 30°)]
or II/}Z: =0.5

Hence (A) is correct option.

SOL 9.61

SOL 9.62

In the chopper during turn on of chopper V-t area across L is,

Ton‘/det :[TOHL<%>dt: %madei

- L(inlax - Z.Hliﬂ) = L(A[)
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SOL 9.68

SOL 9.69

From figure
1 ro 1/2

Jvix b =V./2

Hence (B) is correct option.

SOL 9.70

Given that, V = 200sinwt
f =50 Hz
Power dispatched in the load resistor R =7

First we have to calculate output of rectifier.
T . 1/2
(V) s = [%l (200 smwt)2dwt]

_200] [m/1 — cos2wt 1/2

= el ]

_ Ml(mt— sin2wt>“ 1/2
2T
200711 /2200

= 2D x| =22
Vrl2 ] V2

Power dissipiated to resistor
2

PR — ( [_)l%'ms

(P <o

Hence (C) is correct option.

SOL 9.71*
Given f =20 kHz
D =05
Power transferred from source V; to V, =7
Time period ¢ = % = m = 950 psec
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D =05 NOTES

ton = 25 psec, tor = 25 psec

at tox, energy will stored in inductor circuit

_rdi
v = Ldt
100 = 100 x 1064
dt
di _ 1n6
& —19
i =10°t+i(0) i(0)=0
i =10 (1)
E =§Li

E :% x 100 x 107°% x 10" x 25 x 25 x 10 *

FE =3.1250 x 10°*J
Now power transferred during ¢,

p — 3.1250 x 10~
o 25x10°

=125 x 10° W

SOL 9.72

For providing electrical isolation it is necessary to connect a pulse
transformer at the output stage of a thyristor triggering circuit.

Hence (B) is correct option.

SOL 9.73

In ac to dc circulating current dual converters if triggering angles are
oy and o, than it is necessary that

o+ = 1800

Hence (A) is correct option.

SOL 9.74

Given a half wave Thyristor converter supplies a purely inductive
load

Triggering angle o = 120°
than extinction angle 3 =7
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NOTES (a) *." Motor Torque T = FE,I, and F, = K,w
Than K,wl, = Tw
_ I _ 140 _

(b) In dc motor we know

_V—-E
I, = R
V, = 2V, cosa

T

l% ::L6__]@Ra
_2x 2505608600

E, :M x 2 —20(0.2)

E, =2152V
W = E%Ia = 215'1245; 20 _ 30.74 rad/sec

(c) Rms value of fundamental component of input current
IOT
1/2
ﬁ[i((ﬁ —a)+ %Sin 2&)]

LT::

I,, =56 Amp, o = 60°

[ - 56
s 1 ™ 1. 2
\/E[F<ﬁ—§>+581n120 ]
39.6
]ﬁ - 2 1 lﬂ ::61.34 Aan
B-1
Sk ok 5k ok ok ok sk sk sk sk ok
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