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CHAPTER

Q.1

MCQ and NAT Questions

A diode whose terminal characteristics are related
as i, =1, e"V7, where I is the reverse saturation
currentand Vs thermal voltage (V= 25mV), is
biased at 7, = 4 mA. Its dynamic resistance is
(@) 125Q (b) 50 Q

(c) 6.25Q (d) 25 Q

In the circuit shown below the input V., has positive
and negative swings. V_is the output.

R
c+ MM f
D
Vi Vb
— VR
[} T 0

(a) V, =0 fornegative V,

(b) V, = V,for positive V,

(c) V = Vyfor V., >V,

(d) V, = V,forall V,

In the circuit shown below, if the input voltage V,
is as shown below then the corresponding output
waveform will be

—W—D—————o v,

100Q V=06V
V. b
() R, =600 Q
<
VI,
+10
o 1 |2 |3 .
-107
Input
+10
@ O

Q.4

Q.5

Analog Electronics

Basics of Semiconductor Diodes

10

6.57

8.05

(d)

0

In the circuit shown below, the switch was
connected to position 1atf<0and at =0, itis
changed to position 2. Assume that the diode
has zero voltage drop and a storage time t,. For
0 <t<t, Vgis given by (all in Volts)

5V l
5V

VA
+0

-
AAAA

VVVY
B

o

(@ V,=-5
(c) 0=sV,<5

(b) V=0
(d) 5<V,<0

For the circuit shown below assuming ideal diode,
the output waveform V) is

R

V, =10 sint C) v,

W- 5V

ol

10V +

\/

~10V 1
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(b) _SV* ]/
(C) 5V
5V +
RV
—-10V 1

The transfer characteristic of the network shown
below is represented as

D
° K3 o
R
Vv, V,
+ 0
Ve
o T o
Yo
Slope = 1
(@) v,
Yo
—Slope = —1
(b) 7

Vo Slope = -1
vl
(©) v,
Yo
Slope =1
(d) v,
______ VR
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Q.7 For an input of V, = 5 sinmt, (assuming ideal
diode), circuit shown below will behave as a

0

I(
I\
0.1 uF

(a) clipper, sine wave clipped at -2V

(b) clamper, sine wave clamped at-2 V

(c) clamper, sine wave clamped at zero volt
(d) clipper, sine wave clipped at 2 V

Q.8 The cut-in voltage of both zener diode D, and D
shown in figure is 0.65 V, while breakdown voltage
of the zener is 3 V. Diode is considered to be ideal.
The value of peak output voltage V...

1kQ

1kQ A

|

(a) 3Vinthe positive half cycle and 0.65 V in the
negative half cycle.

(b) 3.65 V in the positive half cycle and -5 V in
the negative half cycle.

(c) 3 V in positive half cycle and -5 V in the
negative half cycle

(d) —3.65 V in positive half cycle and 5 V in the
negative half cycle

10 sinat <~)

Q.9 Whatisthe output voltage V;, for the circuit shown
below assuming an ideal diode?

1V 2kQ +5V— Vo
D
3kQ
v "
I_
18 18
BRLY =V
@ -% (b) —
13 13
-2V =V
© -3 @ -

Q.10 The correct waveform for output (V) for below
network is
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vV, Q.12 Consider the circuit shown in the figure below:

10V |- 1Vo—Df—
D1
3vo—P>}——+—oV,

D 5
2 > 5kQ
-

AAAA

1

o-3V

If diode D, and D, are made up of same material
with the cut-in voltage V, = 0.7V, then the value of
current /is equal to

(a) 0.46 mMA (b) 0.99 mA
(c) 0.59mA (d) 1.06 mA
Q.13 Consider the diode circuit shown in the figure
below:
RAIPRYY kg o+
J_ D ) y
9V 1MQ ’
() t l _
y The diode in the circuit is a large high-current
0 silicon device whose reverse leakage current is
reasonably independent of voltage appearing on
(b) ¢ the diode. If V; = 1V at 20° C, then the value of
output voltage at 40°Cisequalto V.
—-4.3V Q.14 Consider the circuit shown in the figure below
V
0 5y 75V 10V
/\ 5 kQ 10 kQ
() t D,
\/ I
-5V 10 kQ 10 kQ
V(
° +5V L L
(d) /\ p If the cut-in voltage of the diode D, is equal to

0.7V, then the value of current flowing through the
diode is equal to mA.

-5V

Q.15 A 40V dc supply is connected across the network
comprising of Zener and Silicon diodes as shown.
The regulated voltages V,,,, V;,, and source current

Q.11 Consider the below circuit, for V.=V _sinwt, the
output voltage V, for R, — < will be
c D

| > I are
1.5 kQ
+ ‘:
Vi ( AD SR FC Y% Is 6VA Ze
l 40V = si Voo
(a) Zero () v, Voi
3.3V Ze
(c) 2V, (d) -V,
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a) 2.4V, 5.1Vand21.7mA

b) 3V,6Vand?22.7 mA

c) 3.3V,9.3Vand20.5mA
)

(
(
(
(d) 4V, 10 Vand 20 mA

Q.16 In the given circuit, D, is an ideal germanium

diode and D, is a silicon diode having its cut-in
voltage as 0.7V, forward resistance as 20 Q and
reverse saturation current (/) as 10 nA. What are
the values of Iand Vfor this circuit, respectively?
v
N

>
D2

>
> 100 Q
>

6V—/ _D|_

D;

AAAA

(@) 60mAand0V (b) 50mA and0V
(c) 83mAand 0.7V (d) 44mAand 1.58V

Q.17 Consider the following statements :

A clamper circuit

1. adds/subtracts a dc voltage to/from a
waveform.

2. does not change the shape of the waveform.

3. amplifies the waveform.

Of these statements

(a) 1and?2are correct

(b) 1and 3are correct

(c) 2and 3are correct

(d) 1,2and 3 are correct

Q.18 In order to rectify sinusoidal signals of millivolt

range (< 0.6 V)

(a) bridge rectifier using diodes can be employed

(b) full-wave diode rectifier can be used

(c) adiode isto be inserted in the feedback loop
of an OP-AMP

(d) a diode is to be inserted in the input of an
OP-AMP

Q.19 A zener diode in the circuit shown below has a

knee current of 5 mA, and a maximum allowed
power dissipation of 300 mW. What are the
minimum and maximum load currents that can be
drawn safely from the circuit, keeping the output
voltage V,_ constant at 6 V?
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T 9v  AsV D Load v,
o

(@) OmA, 180mA  (b) 5mA, 110 mA
() 10mA, 55 mA  (d) 60 mA, 180 mA

Q.20 In the circuit shown below the zener voltage

V=V, =5 volts, Vy = 0.6, V, is the output

MWW 2
R
+ z,
O, v
_ z
0

a) For |\/,| <5.6volts, V =V,
b) For | V| <10volts, V, = V,
c) For |\/,| >5.6volts, V =V,
d) V.<5.6 voltsforall V,

i i

(
(
(
(

Q.21 Following are the three statements regarding zener

diode regulator. Which of them is incorrect?

1. ltisasimple circuit, light weight, more reliable
and provides regulation over a wide range of
current

2. Asthereis power dissipation in series resistor
and the diode, it results in poor efficiency

3. The stabilized output is independent of zener
breakdown voltage and can be varied

(a) only 1 (b) only 2

(c) only3 (d) allare incorrect

Q.22 If the input ac is 10 V rms, the maximum voltage

that will appear across the diode of a half-wave
rectifier with a capacitor input filter will be

(@ 10V (b) 14V

(c) 20V (d)y 28V

Q.23 Asingle-phase diode-bridge rectifier is connected

to a load-resistor of 50 Q. The source voltage is
V=200 sinmtwhere o = 21 x 50 radians/second.
The power dissipated in the load resistor is

400 3200
W wW
@ — (0) =
800
(c) 400W (d) TW
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Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

Electrical
Engineering

The ripple factor of a power supply is given by
(symbols have the usual meaning)

Pdc 1 2
b ms |
@ ® [12:] 1
2
© (_’ch 4@
Iig rms

A voltage of 200 cos100t is applied to a HWR
with a load resistance of 5 kQ. The rectifier is
represented by an ideal diode in series with a
resistance of 1 kQ. The maximum value of current,
d.c component of current and rms value of current
will be respectively

(@) 33.33mA, 14.61 mA, 16.67 mA

(b) 33.33mA, 10.61 mA, 16.67 mA

(c) 28.33mA, 14.61 mA, 13.33 mA

(d) 40 mA, 20 mA, 25 mA

-~ =

=

An ideal low-pass filter has a cut-off frequency of
100 Hz. If the input to the filter in volts is

v(f) = 30:/2sin1256t, the magnitude of the output
of the filter will be
(@ OV

(c) 100V

(b) 20V
(d) 200V

The ratio of available power from the DC
component of a full-wave rectified sinusoid to the
available power of the rectified sinusoid is

(a) 8mn (b) 2

(c) 4/m (d) 8/m?

For a full-wave rectifier with shunt capacitor filter,
the peak to peak ripple voltage is

ZI_DC ILC
@ e ©) %
[DC [DC
© 3¢ @ 2c

(where f = fundamental power line frequency,
I,-=DCecurrent)

Consider the following rectifier circuits:

1. Half-wave rectifier without filter.

2. Full-wave rectifier without filter.

3. Full-wave rectifier with series inductance filter.
4. Full-wave rectifier with capacitance filter.

The sequence of these rectifier circuits in
decreasing order of their ripple factor is

(@ 1,2,34 (b) 3,4,1,2

(c) 1,4,8,2 (d) 38,2,1,4

oo packsce VALY
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Q.30 Assertion (A) : A rectifier with inductor filter is

Q.31

more efficient for high load current.

Reason (R) : In rectifier with inductor filter we can

use a larger choke to reduce ripple, larger choke

will have higher dc resistance which will result in

lower dc output voltage for higher load current.

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

(b) Both A and R are individually true but R is not
the correct explanation of A

(c) Aistrue but R is false
(d) A is false but R is true

When a junction diode is used as a half-wave
rectifier with purely resistive load and sinusoidal
input voltage, what is the value of diode
conduction angle (where ¢, is the ignition angle
corresponding to the cut-in voltage)?

(@) m

(b) m-9,

(c) m-2¢,

(d) Slightly greater thanm

Q.32 For full wave rectification, a four diode bridge

rectifier is claimed to have the following
advantages over a two diode circuit:

(1) less expensive transformer

(2) smaller size transformer, and

(3) suitability for higher voltage application.

Of these,

(a) only 1 and 2 are true

(b) only 1 and 3 are true

(c) only 2 and 3 are true

(d) 1,2and 3 are true

Q.33 Asignal of 25sinwtis applied across ABassuming

ideal diodes, the output measured across WXis

—t——Dt— 1kQ
AAlﬁz Ao+
W \AAJ X i
BT_
(@) sinmt (b) 50V
() |sinot| (d) ov
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1. (c) 2. (o) 3. (d) 4. (a)

9. (@ 10. (9) 11. (¢) 12. (d)
17. (a) 18. (¢) 19. (¢) 20. (a)
25. (b) 26. (a) 27. (d) 28. (c)
33. (d) 34. (b) 35. (¢) 36. (b)
41. (a) 42. (c) 43. (d) 44. (c)
49. (b) 50. (a) 51. (d) 52. (b)
57. (b) 58. (a) 59. (a) 60. (b)
65. (c) 66. (c) 67. (500)  68. (1.048)
73. (o) 74. (d) 75. (b) 76. (a)
81. (d) 82. (a) 83. (d) 84. (b)
89. (c) 90. (b) 91. (a) 92. (b)
97. (c) 98. (d) 99. (d) 100. (c)
105. () 106. (a) 107. (b) 108. (a)
113. (0.5147) 114. (10) 115. (b) 116. (c,d)

SCIELELLLIE  Basics of Semiconductor Diodes

1 O
1 _9p _Ip
r, oV
r,: dynamic resistance.
y= Y 25 6.25Q
I, 4
2 O
R
V, V,
Vr
o [ 3

Considering ideal diode :
for V. < V,,, diode is OFF hence there is no current
through Rand V, = V.
For V. > Vp, diode is ON hence
Vo = Vg
(as diode will act as short circuit)

3. &)

ForO0<t<1, diodeis ON

oo packsce VALY
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5. (d) 6. (C) 7. () 8. (b)
13. (4)  14. (0 15. (d) 16. ()
21. (o) 22. (d) 23. (o) 24. (b)
29. (a) 30. (o) 31. (o) 32. (d)
37. (d) 38. (c) 39. (a) 40. (b)
45. (b) 46. (d) 47. (b) 48. (d)
53. (d) 54. (b) 55. (c) 56. (d)
61. (d) 62. (b) 63. (b) 64. (c)
69. (b) 70. (d) 71. (b) 72. (b)
77. (o) 78. (b) 79. (b) 80. (d)
85. (b) 86. (C) 87. (d) 88. (c)
93. (d) 94. (o) 95. (d) 96. (b)

101. (b) 102. (c) 103. (8)  104. (b)

109. (@) 110. (¢)  111. (0.12) 112. (40)

117. (abcd)118. (abcd)119. (cd) 120. (ad)
100 Q 06V

_ V,-06 10-06
~ 100+600 700
0.01343 A
Vy = 600 x0.01343 =8.058 V
For 1 < t< 2, diode is OFF, there will be no current
in the circuit and hence
Vo = 0V
Hence output waveform can be given as shown
below:

8.058 V

LU

(a)
For 0 < t < t diode will remain ON and hence
VR+ 5=0
V,=-5V
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ForO< V. <V, =diodeis OFF = V, =V,

i

3V
. . + L
For Vo< V.= diodeisON = V, =5V 1°VC) 2@ v,
Hence output waveform can be as shown below 2 h
0.65V
v, I _
sy 4 So, .VO =365V
In negative half cycle:
ot 1kQ
\/ MWW +
—-10V %
1ov(:>

AAAA

n (@ OTC.

For V. < V,=Diode is OFF = V=V, _

For V;> V= Diode is ON = V, ~ V, So,  V,=-5V
Hence for a sinusoidal input, output can be shown n @)
as below

- Diode is forward bias (short circuit)

Vfl/\ 1V 2kQ +*5V- Vo
—W—]
ot D
kQ
+

‘ \/ @ 3

Yo 3V
"4 <
ot
‘ \f By applying KVL,
3V+3kQI-5V+2kQI+1V=0

Hence characteristic can be as shown below 1V A
V, 5kQ 5
Vet V. = —3—3><% = —%V

[}
+
/A (b) v
5Vt B
o
y ot For positive half cycle of input voltage,
- D, — OFF
-5V D, — ON

Hence given circuit acts as a clamper, sine wave
clamped at—-2 V.

KN o

For positive half cycle:
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(6.6 kQ 2.2 kQ]

V. = .
e T 2 2KkQ+[6.6kQ[2.2kQ] mex
- 075 qov =43V

1+0.75

Yo
4.3V |-,
t

For negative half cycle of input voltage

v . [66kall22k]
G = 2ok +[6.6kQNI2.2kQ] M
0.75
= 10V =
1+O.75X 0 4.3V

Still the polarity of output voltage is in the same
direction. So, net output of the circuit will be a full
rectified wave.

(1. 8

The given circuit is a voltage doubler. Hence,
V=2V,

[ 12. [[C)

When D, is ON then the value of V will be
Vp=3-07V=23V

Hence, D, will be OFF.

Thus, The current,

;- 2373 ;(_3) x107°

5.3 -
= ?X1O s = 106 mA

oo packsce VALY
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+
Iy

l 1MQ _l__

9V

Calculating the value of reverse saturation current
(1,,) flowing through the diode at 20°C
We get,
_ %

Ioy = MO
The reverse saturation current doubles for every
10° rise in temperature. Hence, the rise in
temperature.

=1uA  (for V;=1V)

AT = (40°-20°)C =20°C
Thus, Iy = 1012(AT/1O)
(where I, is reverse saturation current at 40°C)
= (1 pA) x 2(010) = 4 yA

Hence, Vy =1y, x1x106=4V

[ 14. U

Drawing the Thevenin equivalent circuit, we get
10/3 kQ I 5kQ

5V 7 5V

.||||_|
[

Applying KVL we get V, =0V, thus no current will
flow through the diode D; .
I=0A

Hence,

[ 15. I8

33V Ze

Cut in voltage of Si diode

=07V
So Vy, =07V +33V=40V
Vyp =6V +4V=10V
_ 40V-10V

I = =20mA
s 1.5kQ



MRDE ERSY
[ 16. [8)

In the given circuit, only the ideal germanium diode
(D,) will be in ON state and D, will be in OFF state.
So, the equivalent circuit can be drawn as given

below:
L V-
O (o]
D,
6V T s
5, S100Q

From the above equivalent circuit,

V=0V
and ]—iA—60mA
T 1000

17. KE)]

1. Aclamper clamps a signal to a different dc level.

2. The total swing of the output signal is equal
to the total swing of input signal.

3. The shape of signal does not change; only
dc level shifts.

4. The use of capacitor is essential in clamper
circuit.

[ 18. )

In order to rectify sinusoidal signals of millivolt
range we use a precision rectifier. In precision
rectifier a diode is to be inserted in the feedback
loop of an OP-AMP.

[ 19. G

50Q I
AAAA
Yvvy
+ +
L
+
— 9V 6v |12 Ve
_ -1 A
9-6 3
[= —— = —=60mA
50 50
Now when load current is maximum then
[z = Iknee

[knee+[Lrna>< =7
= bmA+ ILmax = 60mA

Now maximum power dissipation in zener diode is
szx = VZ Izmx

coow packace P
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300mwW
e = g = 50mA

When 1, is maximum, then 7, will be minimum
[me + [Lfﬂn = GOmA

s =60mA- T, =60-50=10mA

[ 20. [B)

The transfer characteristic of the given circuit is
shown below:
VO

_( Vz + V’\{)

Hence Vo VforlVI<V, + VY

5+06=56V
Ei ©

The stabilized output is dependent on zener
breakdown voltage and can not be varied.

[ 22. [

The presence of the capacitor causes the peak
inverse voltage to increase from a value equal to
the transformer maximum when no capacitor filter
is used to a value equal to twice the transformer
maximum value when the filter is used.

Hence, Maximum voltage across the diode

= 2x10x+2 =28.28 ~ 28V

EN ©

V, 200

V. = =
rms \/é \/§

Hence power dissipated in the load resistor is

2
p_ Vi _ (200/V2) _200x200
- - 2x50

R 50
[ 24. [3)

v 2 ! 2
Ripple factor = \/(m) _1=\/(mj -1
Vdc /dc

[ 25. [

=400 W

R=1kQ Ideal

>
, S R=5ke

A

200 cos100t






