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CHAPTER

Q.1

Q.2

Q.3

Q.4

Q.5

The laws of electromagnetic induction are
summarized in the following equation:

di

(@) e:LE (b) e=iR
dy
(c) e= g (d) None of these

A coil of 1000 turns is wound on a core. A current
of 1 A flowing through the coil creates a core flux
of 1 mWhb. What is the energy stored in the
magnetic field?

Assertion (A) : In an electric circuit, the current

is due to the presence of electromotive force.

Reason (R) : In a magnetic circuit, the magnetic

flux is due to the presence of a magnetomotive

force.

(a) Both A and R are true and R is a correct
explanation of A.

(b) Both A and R are true but R is not a correct
explanation of A.

(c) Ais true but R is false.

(d) Ais false but R is true.

Consider the following statements regarding

methods to increase the mutual inductance

between two mutually coupled circuits.

1. Increase in the number of primary turns.

2. Increase in the number of secondary turns.

3. Decrease in the permeance offered to the
mutual flux.

4. Decrease in the leakage flux.

Which of the above statements are correct?

(@) 1,2and 3 (b) 1,2and 4

(c) 2,3and 4 (d) 1,2,3and 4

For alinear electromagnetic circuit, the following
statement is true.

Q.6

Q.7

Q.8

Q.9

Electric Machines

Magnetic Circuit

a
b
c
d

Field energy is equal to the co-energy.
Field energy is greater than the co-energy.
Field energy is lesser than the co-energy.
Co-energy is zero.

(
(
(
(

= L =

In which region of B-H curve a permanent magnet
operating point lie:

(a) Second quadrant of B-H curve

(b) Second and third quadrant of B-H curve

(c) Fourth quadrant of B-H curve

(d) First quadrant of B-H curve

A magnetic circuit with relative permeability of 50
having mean core length of 30 cm and cross
sectional area of 10 cm?, the value of permeance
is____ x 1077 Wb/AT.

The emfinduced in a conductor of machine driven
at 600 rpm, the peak value of flux density is
1.0 Wb/m2, diameter of machine 2.0 meter and
length of machine 0.30 mis

(a) 41.83V (o) 29.58V

(c) 9.42V (d) 18.84V

An iron-cored choke, with 2 mm air-gap length,

takes 2 A when fed from a constant-voltage source

of 230 V. If its air-gap length is increased to

10 mm, then the magnetic flux produced by the

choke would

(a) remains constant and the current would
increase.

(b) decrease and the current would increase.

(c) decrease and the current would also
decrease.

(d) remain constant and the current would
decrease.

Q.10 Assertion (A) : Leakage flux does not follow the

intended path in a magnetic circuit.

Reason (R) : In a magnetic circuit, all the flux

produced by a coil is confined to desired magnetic

path.

(a) Both A and R are true and R is a correct
explanation of A.
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(b) Both A and R are true but R is not a correct
explanation of A.

(c) Ais true but R is false.

(d) Ais false but R is true.

Q.11 The field winding of a dc electro-magnet is wound
with 960 turns and has a resistance of 50 Q. The
excitation voltage is 230 V and the magnetic flux
linking the coil is 5 mWb. The energy stored in
the magnetic field is
(a) 22 Joules
(c) 19 Joules

(b) 11 Joules
(d) 29 Joules

Q.12 A coil with 60 turns wound over a ferromagnetic
core having relative permeability of 400 has an
inductance of 50 mH. If coil turns are doubled
and the core is replaced by a new ferromagnetic
core having relative permeability 600, the new
inductance would be
(@) 0.15H
(c) 1.5H

(b) 0.3H
(d) 3H

Q.13 A magnetic circuit has 150 turns-coil, the cross-
sectional area 5 x 1074 m? and the length of the
magnetic circuit 25 x 102 m. What are the values
of magnetic field intensity and relative
permeability when the currentis 2 A and total flux
is 0.3 x 10° Wb?

(@) 1200 AT/mand 397.9

(b) 300 AT/m and 500 x 1076

(c) 300 AT/mand 397.9

(d) 1200 AT/m and 500 x 106

=

=

Q.14 The flux in a magnetic core is alternating
sinusoidally at a frequency of 600 Hz. The
maximum flux density is 2 Tesla and the eddy
currentloss is 15 Watts. What would be the eddy
current loss in the core if the frequency is raised
to 800 Hz and the maximum flux density is
reduced to 1.5 Tesla?
(a) 12 Watts
(c) 15 Watts

(b) 25.25 Watts
(d) 18 Watts

Q.15 Incontrast to an electric circuit magnetic circuit is

(@) non-dissipative in dc excitation but
dissipative and non-inductive in ac excitation.

(b) non-dissipative in both ac and dc excitation
but non-inductive in ac excitation.

(c) dissipative in both ac and dc excitation and
inductive in ac excitation.

(d) dissipative in both ac and dc excitation and
non-inductive in ac excitation.
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Q.16 Iron is removed from the iron cored coil so that
the coil becomes air-cored coil. Inductance of this
air-cored coil will
(a) increase
(b) decrease

(c) remain the same

(d) increase or decrease depending upon the coil

configuration

Q.17 In a magnetic circuit, following values of fluxes
are given:
Flux through magnetic core = 0.5 mWhb
Leakage flux = 0.1 mWb
The value of leakage factor will be

Q.18 A magnetic circuit with a relative permeability of
50 has a core cross section of 5 cm? and mean
core length of 25 cm. The coil on the core has 120
turns with an mmf of 500 AT. The magnetic core

flux is
(a) 0.06 mWb (b) 0.25 mWb
(c) 0.75mWb (d) 1 mWb

Q.19 A steel core having cross sectional area of 25 cm?
and mean radius of 10 cm. For a relative
permeability of 500 and a 400 turns coil producing
a flux of 0.8 mWb in the ring, the value of current
in exciting coil is A.

Q.20 The flux linkage (A) and current (i) relation for an
(

Ji)/g. When

i = 2 A and g(air-gap length) = 10 cm, the
magnitude of mechanical force on the moving part,
in N, is

electromagnetic system is A =

Q.21 The magnetic circuit shown below has a uniform
cross section of 103 m2. If the circuit is energized
by a current i,(f) = 3 sin 100 nt ampere in the coil
of N, =200 turns, the emf induced in the coil (in V)
of N, =100 turns is
(Assume pu = 500 u,)
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8n
ﬁ(rms) and leading the current by 90°.

(b) %(rms) and lagging the current by 90°.

(c) ﬂ(rms) and leading the current by 90°.

NE

on
(d) ﬁ(rms) and lagging the current by 90°.

Q.22 A coil of 100 turns is wound on a toroidal magnetic
core having a reluctance of 10* AT/Wb. When the
coil currentis 5 A and is increasing at the rate of
200 A/s, the voltage across the coil would be
(Assume coil resistance to be 2 Q)

Q.23 The magnetic circuit shown below have following
data:

Useful flux

==
m
=
3
«Q
S
«Q
N
| t— |
4=
| t—|
=

flux —Y

Leakage L :
flux '

\ Ferromagnetic
core

Area of cross section = 5 x 5 cm?
Corelength = 40 cm
Gap length = 4 mm

N = 560turns

Objective .
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For a flux density of 1.5 T, the exciting current is
(Take p, = 10000 for iron and neglect fringing
effects)

(@) 7.26 A (b) 8.61A

(c) 8.52A (d) None

Q.24 The magnetic circuit shown below has uniform

cross-sectional area and air gap of 0.2 cm. The
mean path length of the core is 40 cm. Assume
that leakage and fringing fluxes are negligible.
When the core relative permeability is assumed
to be infinite, the magnetic flux density computed
inthe air gap is 1 tesla. With same Ampere-turns,
if the core relative permeability is assumed to be
1000 (linear), the flux density in Tesla (round off to
three decimal places) calculated in the air gap is

je—— 10cm ——

iO.Z cm

10 cm
-
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m Magnetic Circuit
1. (¢ 2. (d) 3. (b) 4. (b) 5.
10. (d) 11. ®) 12. (b) 13. (@ 14,
19. (0.8) 20. (188.56) 21. (b) 22.

Magnetic Circuit
B

From Faraday’s law of electromagnetic induction,

_av
at
(minus sign is due to Lenz’s law).

2. [8)

e =

No _1000x10° _

I 1 -
1, 5 1 5

. Energy stored = 5LI = §><1><1

l Joule
2

L= 1H

3. [

e For an electrical circuit,
Emf

R
e Foramagnetic circuit
Mmf
0= Reluctance
e Currentin electric circuit is analogous to flux
in magnetic circuit.

(b)

Mutual inductance between two circuits can be
increased by increasing the permeance or
decreasing the reluctance offered to the mutual

flux.
5. [0
A-axis
Field-energy
A i-A curve
co-energy
i i-axis

Where, A = No = Flux linkage
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6. (a) 7. (209) 8. (d) (@)
156. (d) 16. (b) 17. (1.2) 18. (a)
(210) 28. (b) 24. (0.833)

Field energy is the energy absorbed by the
magnetic system to establish flux ¢.
For a linear electromagnetic circuit

Field energy = Co-energy = %}»i

[ 6. I8

B (flux density)

Permeance line B

Demagnetizing
—  curve

r

Operating\;\
point *

YA Sol.
Given [=30cm=0.3m
b, =90
Hy = 41 x 107" H/m
A=10cm?=10x 104 m?
Reluctance = !
Uolt, A
-A
. Permeance (P) = . - Hobtr 2
Reluctance )
_ 4nx10" x50x10x10™

0.3
2.09 x 107 Wb/AT

EN @
Area=A=2nr=2nx1x03=0.6n
0= BA=1x06n=0.6n
O _ON _ grx 890
60 60
= 18.84V
Hence, option (d) is correct.

0. )

Since length of air-gap is increased, therefore,
reluctance offered to the magnetic circuit will
increase.

Induced emf =
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MME NI
Reluctance  Reluctance

Hence, to maintain the constant flux, the choke will
draw more current so that the net mmf is increased.

[ 10. [€)

e Reason (R)is not a correct statement as, this
is only true for an ideal magnetic circuit, but
not for all magnetic circuits in general.

e |npractical magnetic circuits, a small amount
of flux does follow a path through the
surrounding air and is called leakage flux.

1. [0

Current through the field winding,
Excitation voltage

Also, Flux =

] —
Field winding resistance
50

Given, ¢=5mWb
.. Inductance of coil,
_ N¢  960x0.005

1 4.6
= 1.043H

So, energy stored in magnetic field

. l><1.o43><(4.6)2
2 2

= 11.04 J =11 Joules

[ 12. [

NP, A
L= % or Lee NPy,
2
L _ {&] | M
L1 N‘l Mﬁ
L
or, =2 = (2)2><@=6
L, 400
ofr, L2 = 6L1
or, L,=6x50x102=03H
13, [0
H NE_ 150x2 1200 AT/
=1 25%x10°2 m
0
and B = uyu H= )
0.3x107°
ST =397.9

5x10* x4nx107 x1200

[ 14. |8

We know that eddy current loss,

P, e f2B5,
2 2
Fo _[B) o Bme
Pe1 f1 B1
2 2
f B
SRR
15\ (800
- 15x[ 22 <[ 2 15w
> (2j x(600) >

[ 15. (&)

Magnetic circuit is dissipation in both ac and dc
excitation and non-inductive in ac excitation unlike
an, electric circuit.

[ 16. [

We know that inductance,

Lo u (Permeability) o< uyw, o<,
Since relative permeability of iron is more than
that of air (u, = 1) therefore, with iron-cored coil L
will be more while with air-cored coil L will be less.

LYA Sol.
-+ Useful flux = Flux through magnetic core
.. Total flux through exciting winding
= useful flux + leakage flux
2 = Leakage factor

_ Total flux through exciting winding
B Useful flux

[ 18. [8)
Given, u =50, pgy=4nx10"H/m
We know that, u = uu,
Cross-section area,
A=5cm?=5x10"m?
Corelength, [=25cm=25x102m
/

HO“rA

Now, Reluctance =

25%x107?
A x 107" x50 x 5% 107
mmf
Reluctance

Also, Flux
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CHAPTER

Q.1

Q.7

MCQ and NAT Questions

Use of bundled conductor increases,
(@) GMR

(b) GMD

(c) Potential gradient

(d) Radius of conductor

ACSR conductor have

(a) all conductors made of aluminium
(b) outer conductors made of aluminium
(c) inner conductor made of aluminium
(d) core made of aluminium

Regulation of a short transmission line is given
by

b) |VH|_|VS|

> x100%
Ve

(a) —|VS||_||V”|><100% (
R

(c) Vsl =1Vl 1005 (d) Vel =1Vl 1009,
‘Vﬁ‘ Vsl

If the p.f. of load decrease, the line losses,
(a) increase (b) decrease
(c) remain same (d) none

n a transmission line sag depends upon
conductor material

tension in conductor

weight per unit length of conductor
all the above

QO

~ o

b
@
d

—_~ o~ N~ —

For a 500 Hz frequency excitation, a 50 km long

power line will be modelled as

(a) shortline

(b) medium line

(c) longline

(d) data insufficient for decision

The good effect of corona on overhead lines is to

(a) increase the line carrying capacity due to
conducting ionised air envelop around the
conductor.

Q.8

Q.9

Power Systems

Performance of Transmission
Lines, Line Parameters & Corona

(b) increase the power factor due to corona loss.

(c) reduce the radio interference from the
conductor.

(d) reduce the steepness of surge fronts.

A 3-phase transmission line has its conductors at
the corners of an equilateral triangle with side 3 m.
The diameter of each conductor is 1.63 cm. The
inductance of the line per phase per km is

(a) 1.232mH (o) 1.182mH

(c) 1.093 mH (d) 1.043mH

The capacitance of an overhead transmission line

increases with

1. increase in mutual geometrical mean distance.

2. increase in height of conductors above
ground.

Select the correct answer from the following:

(a) Both 1 and 2 are true

(b) Both 1 and 2 are false

(c) Only 1is true

(d) Only 2is true

Q.10 Which one of the following statement is correct?

Corona loss increases with

(a) decrease in conductor size and increase in
supply frequency.

(b) increase in both conductor size and supply
frequency.

(c) decrease in both conductor size and supply
frequency.

(d) increase in conductor size and decrease in
supply frequency.

Q.11 What is the approximate value of the surge

impedance loading of a 400 kV, 3-phase 50 Hz
overhead single circuit transmission line?

(a) 230 MW (o) 400 MW

(c) 1000 MW (d) 1600 MW

Q.12 If a fixed amount of power is to be transmitted

over certain length with fixed power loss, it can
be said that volume of conductor is



Electrical
134 |Engineering
(@) Inversely proportional to magnitude of the
voltage and that of power factor of the load
(b) Inversely proportional to square of the voltage
and square of power factor of the load
(c) Proportional to square of voltage and that of
power factor of the load
(d) Proportional to magnitude of the voltage only

Q.13 The skin effect in a transmission line is affected
by
(@) the resistivity of the transmission line
(b) the current magnitude in the transmission line
(c) the length of the transmission line
(d) the voltage applied across the transmission
line

Q.14 When bundle of conductors are used in place of
single conductors the effective inductance and
capacitance will, respectively
(a) Increase and decrease

(b) Decrease and increase

(c) Decrease and remain unaffected

(d) Increase and remain unaffected

Q.15 Consider the following statements regarding
corona:

1. ltcausesradiointerference.

2. ltattenuates lightning surges.

3. It causes power loss.

4. Itis more prevalent in the middle conductor
of a transmission line employing flat
conductor configuration.

Which of the above statements are correct?

(@) 1,2and3only (b) 1,2and4only

(c) 1,2,3and 4 (d) 3and 4 only

Q.16 The transmission efficiency increases with

(a) decrease in pfand increase in voltage level
(b) decrease in pfand decrease in voltage level
(c) increase in pf and increase in voltage level
(d) increase in pf and decrease in voltage level

Q.17 Ashortline with reactance of 20 Q and negligible
resistance operates with a sending end voltage
of 132 kV and a receiving end voltage of 126 kV.
The maximum power that can be transmitted with
this voltage profile is
(@) 400 MW (b) 832 MW
(c) 1000 MW (d) 132MW

Q.18 The surge impedance of a 100 km line is 390 Q. If
the line is extended to 200 km, the value of surge
impedance is

oo racwsce P
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195 Q
780 Q
depends on operating frequency
390 Q

a
b
c

(
(
(
d

)
)
)
)
Q.19 Proximity effect depends upon
(a) size of the conductor
(b) resistivity of material

)
(c) permeability of the material
(d) all of the above

Q.20 In a short line, maximum power transfer occurs
when 8 is (here 6 is angle of impedance of the line
and 6 = power angle):

(@ >0 (b) =06
(c) <6 (d)y =90

Q.21 A composite conductor consists of 4 conductors
of radius 2 cm each. The conductors are arranged
as shown below. The geometric mean radius GMR
(in cm) for the given arrangement is

I 50 cm |
r=2 ch, I:
E |
E i 50 cm
; i
! |
I 50 cm

Q.22 For equilateral spacing of conductors of an
untransposed 3-phase line, we have
(a) balanced receiving end voltage and no
communication interference.
(b) unbalanced receiving end voltage and no
communication interference.
(c) balanced receiving end voltage and
communication interference.
(d) unbalanced receiving end voltage and
communication interference.

Q.28 Thetime taken for a square wave to travel a 600 km
long overhead transmission line is
(a) 6sec (o) 1sec
(c) 0.02sec (d) 0.002sec

Q.24 A cable has the following characteristics.
L =0.201 yH/mand C = 196.2 pF/m
The velocity of wave propagation through the cable
is
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(d) GMD when conductors are horizontally spaced
having spacing of 10 cm between them is
10cm.

Q.70 A3phase, 50 Hz, 33 kV overhead line conductors
are placed in a configuration as shown below. The
conductor diameter is 1.5 cm. If the line length is

Power Systems
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Q.71 Aoverhead 3 phase line delivers 10 MW at 33 kV
at 0.6 pf (lagging). If the resistance and reactance
of each conductor is 3 Q and 5 Q respectively,
then
(a) sending end line voltage is 20.74 kV
(b) percentage regulationis 4.61%.

(c) transmission efficiency is about 93%.

(d)

100 km, then d) line currentis 291.6 A.
[} O O
f«—4cm —fj«— 5m —>
(a) capacitance per phase is 0.52 uF. EEEE
(b) capacitance per phase is 0.84 uF.
(c) charging current per phaseis 12.1 A.
(d) charging current per phase is 5.028 A.
mPerformance of Transmission Lines, Line Parameters & Corona
1. (a) 2. (b) 3. (a) 4. (a) 5. (d) 6. (c) 7. (d) 8. (a)
9. (b) 10. (a) 11. (b) 12. (b) 13. (a) 14. (b) 15. (¢) 16. (c)
17. (b) 18. (d) 19. (d) 20. (b) 21. (229) 22. (c) 23. (d) 24. (b)
25. (o) 26. () 27. (b) 28. (o) 29. (b) 30. (a) 31. (d) 32. (d)
33. (¢) 34. (c) 35. (b) 36. (¢) 37. (a) 38. (b) 39. (d) 40. (d)
41. (d) 42. (d) 43. (c) 44. (a) 45. (a) 46. (c) 47. (a) 48. (c)
49. (c) 50. (6.35) 51. (4000) 52. (191) 53. (296) 54. (0.80) 55. (-0.33) 56. (22.22)
57. (1.028) 58. (14) 59. (0) 60. (14551)61. (800) 62. (13.63) 63. (79.81)
64. (110.71) 65. (95.62) 66. (b.c) 67. (a,b,d) 68. (b,c,d) 69. (ac) 70. (b,d) 71. (c,d)

SCIELEHLLI  Performance of Transmission Lines, Line Parameters & Corona

KN @

With the use of bundle conductors self GMD or
GMR is increased which reduces the inductance
of line.

2. [

ACSR is Aluminium conductor steel reinforced. In
this the outer conductors made of aluminium.

3. [8)

AR
Voltage regulation (V) = ﬁxmo%
R
As for short line = A =1
(Vp) = %mw%
R

N
P = VIcoso

P
Vcosd

1
For constant power and voltage, I «< 050

0S¢
If p.f.d then IT and power lossT.

-+ Power loss (P,)= PR
| 5. [C)

Sag = —
97 &7

where,

W — weight of conductor per unit length

[ — span length

T — tension in conductor (depends on the
conductor material)
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6. [0

Criteria to be full filled for

Short line = I-f < 4000

Medium line = 4000 < /-f< 10000
Long line = [-f> 10000

(d)

Corona, is helpful in one respect, namely, it
reduces the effect of surges and acts as a relief
valve for them. This is so because the surges are
partially dissipated as corona.

[ 8. )

Radius of the conductor,

r= @ =0.815¢cm
2
r=0.7788xr
= 0.7788 x0.815cm
=0.634cm
r =0634x102m

L=2x1 O‘ﬁn(%} H/meter/phase

= 2><1O7Zn(—3 )
0.634x1072

= 12.32 x 10 H/phase/meter
= 1.232 mH/phase/km

EN

Capacitance of transmission line including earth
field,

TENE
C= 0%r

d

0'2
rl+—
V' an?

From the above relationship,

e capacitance decreases with increase in mutual
geometrical mean distance.

e capacitance decreases with increase in height
of conductors above ground.

[ 10. )

Corona loss,

In

(f+ 25) é (VP _ VO)2
So, corona loss increases with frequency but V,
is approximately directly proportional to conductor
size. Therefore, as the conductor size increases,

corona loss decreases.

P=241x107°

oo racwsce P
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2
SIL = M MW
2y
For single-circuit line,
Z, = 400 Q/phase

siL = 400x400 _ 440w
400
12, JO
R P
a
Ro '
a
Voy = al
Voi = @
y
= Vor o< ]
IR = I5R,
L _R
2 R
2y
Z (i)
12 V02
P = V,1,cos¢, = V,1,cosd,
1 _ V, cosé, i)
I, Vjcoso,
Equation (i) in equation (i),
(V, cos¢,)* _ Vol
(V; cos¢,)? Vol
Volume of the conductor e o
(V cos¢)?
13, JO
Skin depth(8) = ————ec
Jnfuou,c  (skin effect)
1
o= —
p
Therefore skin effect is affected by resistivity of
conductor.

[ 14. [

For bundled conductors:
D

= 2x107In| =
=20 g



POWER
ELECTRONICS

OBJECTIVE PRACTICE SETS

Page No. 253 - 348



CHAPTER

Q.1

Q.4

Q.5

MCQ and NAT Questions

The correct sequence of the among semiconductor
devices is (decreasing order) of speed

(a) Power BJT, Power MOSFET, IGBT, SCR

(b) IGBT, Power MOSFET, Power BJT, SCR

(c) SCR, Power BJT, IGBT, MOSFET

(d) MOSFET, IGBT, Power BJT, SCR

Turn-on and turn-off times of transistor depend on
(a) static characteristic

(b) junction capacitances

(c) currentgain

(d) none of the above

The power loss in MOSFET-1 and MOSFET-2 for
the circuit shown below are respectively

MOSFET - 1
R,=02Q

MOSFET - 2
R,=0.1Q

(@) 6.4Wand32W (b) 28Wand7.2W
(c) 3.2Wand6.4W (d) 7.2Wand2.8W

A diode and a FET is anti-parallel combination

blocks:

(a) Bidirectional voltage of passes unidirectional
current.

(b) Bidirectional voltage and passes bidirectional
current.

(c) Unidirectional voltage and passes
unidirectional current.

(d) Unidirectional voltage and passes
bidirectional current.

For MOSFET:
(a) they are easy for parallel connection for higher
current.

Q.6

Q.7

Q.8

Q.9

Power Electronics

Power Semiconductor Diode

and Transistor

(b) leakage currentis relatively high.

(c) have more linear characteristics.

(d) overload and perk current handling capability
are high.

For which transistor the symmetry is obtained as
the emitter and collector or source and drain can
be interchanged?
(a) BJT
(c) SCR

(b) IGBT
(d) MOSFET

The V-I characteristics for the switch shown is
(Devices are ideal)
+ v - 1

(c) — v (d) —f———v

AMOSFET rated for 20 A, carries a periodic current
as shown in the figure. The on-state resistance of
the MOSFET is 0.2 ohm. What is the average on-
state power loss of device per cycle?

10A
t
0 TI2 T 32T
(a) 20W (b) 15W
) 10w d) 5W

For a BJT as a power control switch by biasing it
in the cut-off region (off state) or in the saturation
region (on state). In the on state, for the BJT
(B-Base, E-Emitter, C-Collector)
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(a) Both junctions are reverse biased.

(b) B-E junction reversed and B-C junction
forward.

(c) B-E junction forward and B-C junction
reversed.

(d) Both the base emitter and base-collector
junctions are forward biased.

Q.10 For the shown circuit the objective function of

BJT is
+0 {gz J_

R

AAAA
\AAAJ

—0———
(a) to given control signal to trigger SCR
(b) to make SCR on

(c) to make SCR off

(d) toamplify anode current

Q.11 Which one of the following does not exhibit
negative resistance characteristic is
(d) FET (b) UJT
(c) Tunnel diode (d) SCR

Q.12 Assertion (A): MOSFETs have larger power
handling capability in linear applications.
Reason (R): This can be attributed to their
excellent thermal stability due to their positive
temperature co-efficient.

(a) Both A and R are true, and R is the correct
explanation of A.

(b) Both A and R are true, but R is not a correct
explanation of A.

(c) Alstrue, but R is false.

(d) Ais false, but R is true.

Q.13 A power transistor has its switching waveforms
as shown in figure. If the average power loss in
the transistor is limited to 300 W, the switching
frequency at which the transistor can be operated
is approximately equal to

Vee ic

Vee ic
200V /:— ___________ T/__ _______ :'\\ T
! Ics=100A 1/ ;vci=2oov
£\ ¢ t
40 ps 60 s
E;I' 75 us
4—»' 4_»]
<t°—n>| toff
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(@) 0.98 kHz (b) 1.25kHz
(c) 1.12kHz (d)y 1.65kHz

Q.14 Thereduction in the on-static voltage drop in IGBT
is due to
(a) added Silayer in the IGBT structure

(b) conductivity modulation

(c) the n-drift layer

(d) all of the above

= = =

Q.15 Which device is used for current protection?
(a) thefuse (b) R-C network
(c) snubbernetwork (d) none of these

Q.16 The conduction loss versus device current
characteristic of a power MOSFET is best
approximated by
(a) aparabola
(b) a straightline

(c) arectangular hyperbola

(d) anexponentially decaying function

Q.17 Which one of the following is not a current
triggered device?
(@) SCR
(c) TRIAC

(b) GTO
(d) MOSFET

Q.18 Power MOSFET has higher on state voltage drop
than that of power BJT. Which one of the following
reason is right?

(a) lIts current capacity is higher.

(b) It has no drift layer.

(c) Conductivity modulation is absent.
(d) Itis a majority carrier device.

Q.19 The reverse recovery time of a diode is t = 8 usec
and rate of fall of diode current with respect to time
is 10 A/usec. If the value of softness factor is 0.5,
the reverse recovery charge stored willbe ___ pC.

Q.20 Statement (I): The ‘turn-on’ and ‘turn-off’ time of

a MOSFET is very small.

Statement (IT): the MOSFET is a majority carrier

device.

(a) Both Statement (I) and Statement (II) are
individually true and Statement (II) is the
correct explanation of Statement (I).

(b) Both Statement (I) and Statement (II) are

individually true but Statement (II) is not the
correct explanation of Statement (I).

—
O
N

Statement (1) is true but Statement (I1) is false.

G

Statement (1) is false but Statement (II) is
true.
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Q.21 Inthe circuit of adjacent figure the diode connects
the ac source to a pure inductance L.

Pure
L

NI
1

D

e

The diode conducts for
(@) ° (b) 180°
(c) 270° (d) 3e0°

Q.22 In a power diode the rate of change of reverse
currentis 30 A/ms and charge involved in reverse
recovery is 11 nC. The reverse recovery time for
the diode will be usec.

Q.23 Consider the following statements with regard to
power diodes:

1. The breakdown voltage is directly proportional
to the doping density of the drift region.

2. Losses in the diode are less due to
conductivity modulation of the drift region in
the on-state.

3. The vertically oriented structure supports large
blocking voltages.

Which of the above statements is/are correct?

(@ 1only (b) 2 only

(c) 3only (d) 1,2and 3

Q.24 A steady dc current of 200 A is flowing through a
power module (S, D) as shown in Figure (a). The
V-1 characteristics of the IGBT (S) and the diode
(D) are shown in Figures (b) and (c), respectively.
The conduction power loss in the power module

(S, D) is W.
RN
I(A)
g K b A V,=14V,
avidi = 0.02 Q
;20 ' v, (Volt
V-I characteristic of IGBT
(a) (b)
Ip(A)

dvidi = 0.02Q

Vi (Volt)

V-I characteristic of diode

(c)

oo racwsce P
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Q.25 For a diode, reverse recovery time is defined as
the time between the diode current becomes zero
and the instant reverse recovery current decays to
(@) 10% of reverse peak current /I,

(b) 15% of I,
(c) zero
(d) 25% of I,

Q.26 The forward characteristics of a power diode can
be represented by V, = 0.80 + 0.015 i;. The
average power loss and rms current for a constant
current of 50 A for 2/3 of a cycle is x and y. Find
xly .

Q.27 The reverse recovery time of a diode is 3 pys and

rate of fall (ﬂj is 30 A/us. The stored charge of

at
the diode is
(@) 45uC (o) 135uC
(c) 270uC (d) 540uC

Q.28 Consider the following statements:

1. Power BJT is the fastest switching device.

2. The power electronic device that combines
the characteristics of MOSFET and BJT is
MCT.

3. Diacistwo terminal bidirectional switch.

Which of the above statements is/are not correct?

(@) 1and?2only (b) 2and 3only

(c) 1and3only (d) all of the above

Q.29 For the circuit shown below, the power-loss in the
on-state is (MOSFET parameters are: t = 2 us,
Rpsiony =0-2L, duty cycle D=0.7 and f=30kHz)

ID

D
|_
S
100v = Go— F—
_ S
EE R =12Q
(a) 6.28 W (b) 9.41W
(c) 5.00W (d) 2.22W
Q.30 Inthe circuits shown below,
D
./S. >
V,,cosot ( ~ — C(Pure
C> capacitor)

If switch in figure is closed at t = 0, then the diode
‘D conducts for (degree).
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Q.39 Which of the following option(s) is/are correct
regarding the device whose symbol is shown

below:
G OJ
E

(@) The device is power MOSFET.

(b) The device is known as metal oxide insulated
gate transistor.

(c) It has high input impedance.

(d) It has low on state power loss.

C

Q.40 The static VI characteristics of a device is shown.
The correct option(s) regarding the device can be

[a‘ / MT, (positive) MT,
7 ‘ Va ®
MT, (negative) /
MT,

oo racwsce P
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(@) The device is UJT
(b) The device is bidirectional in nature.

(c) The block A can be
G

(d) The device is extensively used for heat control,
speed control of single phase induction motors.

MPower Semiconductor Diode and Transistor

1. (d) 2. (b) 3. (¢ 4. (d) 5.
10. (c¢) 11. (& 12. (a) 13. (¢) 14.
19. (21333)20.(a) 21. (d) 22. (0.027) 23.
28. (@) 29. (b) 30. (0 31. (¢ 32.
37. (ac) 38. (ac) 39. (b,c,d) 40. (b,c,d)

Power Semiconductor Diode and Transistor

[ 1. JC)

MOSFET has the highest operating speed
(frequency).

2. [

Turn-on and turn-off times of transistor depend on
junction capacitance.

Because of charging and discharging of junction
capacitance a transistor does not turn-on and turn
off instantly.

3. 8

During on state, MOSFET can be replaced
resistors.
-~ Using current divider rule,

EEEN
6. (d) 7. (c) 8. (c) 9. (d)
15. (a) 16. (a) 17. (d) 18. (¢)
24. (960) 25. (d) 26. (1.265) 27. (b)
33. (b) 34. (a) 35. (c) 36. (200)
R
b (Rﬁ"?zjlr
or 11:(%)x12:4A
and L=1-1,=12-4=8A

P, =12-R =4x02=32W
and P,=12"R,=82x01=6.4W

| 4. [C)

If device has one antiparallel diode, entire circuit
allows the bidirectional current and at the same
time it blocks the unidirectional voltage.

5. B

Leakage current s relatively high.
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6. [

MOSFET has this symmetry.

()

Because of diode current can never be negative.
When current flows the voltage across the switch
is zero and if current is zero then these may be
any voltage across the switch.

BN o

Power Electronics

2
Pavg. = Irms 'HON
Ron = 0.2 Q

T/2
s = || [ (102 at =50 A
0

—

Pang = (@)2(02) =10W

[ 2. IC)

In the ON state of BJT (being used as a power
control switch) both base emitter and base
collector junction are forward biased.

[ 10. [0

In the given circuit, objective function of BST is
commutation of SCR.

1. )

FET's do not exhibit negative resistance
characteristics

[ 12. )

MOSFET has positive temperature coefficient
which avoid problem of thermal runaway. Also
MOSFET parallel operation is easy.

EN o
[0/7

Energy loss during turn-on = J. iy - Voedt
0

[‘j”(’cs 10%) (v -‘@xm@t)dt
)50 40

[ON
[ (2x10°1)(200 - 5 x 10°1)at
0
= 0.1067 Watt-sec
Energy loss during turn-off
toff
_ 190108 ) 2010
= {(100 g0 X 10°) x| S5 x10°t ot
= 0.1603 Watt-sec
Total energy loss in one cycle
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= 0.1067 + 0.1603

= 0.267 W-sec
Average power loss in transistor
= Switching frequency x energy loss in one cycle
-~ Allowable switching frequency

f= 390 _ 14936 Hz = 1.12 kHz

0.267

[ 14. [

The reduction in the ON stage static voltage drop
in IGBT as compared to MOSFET’s is due to the
conductivity modulation phenomenon.

[ 15. [B)

Generally, fuses are used for over current
protection of the devices.

[ 16. [8)

Let, I = device current

Fon = ON state resistance of power

MOSFET
Conduction loss
= P=1 Ry

Therefore, condition losses versus device current
characteristics can be best approximated by a
parabola.

LrA (d)

MOSFET is a voltage controlled device device
whereas SCR, GTO, TRIAC all belong to thyristor
family are current controlled devices.

[ 18. |8

Power MOSFET has higher ON state voltage drop
as compared to power BJT because of absence
of conductivity modulation.

m Sol.

For power diode, reverse recovery charge

t

s






