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Director’s Message

Engineering is one of the most chosen graduating field. Taking
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in seeking to bring his pupil to experience this power”. To support dreams of every engineer and to
make efficient use of capabilities of aspirant, MADE EASY team has put sincere efforts in compiling
all the previous years’ ESE-Pre questions with accurate and detailed explanation. The objective
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concept as and when they are read.
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1.1

1.2

1.3

1.4

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) 8/n (b) 2

(c) 4/n (d) 8/m? [ESE-1999]

Consider the following statements in relation to a
large value of capacitor filter used in a full-wave
rectifier:
It gives the
1. low conduction period for the diode rectifier.
2. increased peak current rating of the diode.
3. large peak inverse voltage rating of the diode.
Which of these statements are correct?
(@) 1,2and 3 (b) 2and 3
(c) 1and 2 (d) 1and 3

[ESE-2000]

Consider the following statements:

The function of bleeder resistance in filter circuit

is to

1. maintain minimum current necessary for
optimum inductor filter operation.

2. work as voltage divider in order to provide
variable output from the supply.

3. provide discharge to capacitors so that
output becomes zero when the circuit has
been de-energised.

Which of these statements are correct?

(@) tand 2 (b) 2and 3

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

[ESE-2001]

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

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

(c)1,4,3,2 (d)y3,2,1,4
[ESE-2001]

1.5

1.6

1.7

1.8

1.9

Diodes Circuits

The use of a rectifier filter in a capacitor circuit

gives satisfactory performance only when the load

(a) currentis high (b) currentis low

(c) voltage is high (d) voltage is low
[ESE-2001]

The PIV rating of the diodes used in power supply
circuits are chosen by which one of the following
criteria? (V. is the peak input supply voltage to
the rectifier circuit used in the power supply)

(a) The diodes that are to be used in a full wave
rectifier should be rated 2V and in bridge
rectifier equalto V|

(b) The diodes that are to be used in a full wave
rectifier should be rated V, and in bridge
rectifier equalto 2V,

(c) All diodes should be rated for V_ only

(d) All diodes should be rated for 2V,

[ESE-2002]

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

2[DC IDC
(@) c (b) el
IDC IDC
© 5 @ 2rc

(where f = fundamental power line frequency,
Io=DCecurrent)
[ESE-2003]

The average value of the full-wave rectified sine

wave with period , and a peak value of V,_is

(@) 0.707 V, (b) 0.500 V|

(c) 0.637V,, (d)0.318 Vv,
[ESE-2003]

Consider the following circuit:
Dy 10k

o—PDH—] °

+

Vv, 10 kQ v,

5 I 5
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For the circuit shown above, which one of the v, v,
following is a correct statement? T 2V ;
(a) D, does not conduct for any value of V, (€  |e2v (@ °
(b) V, =10V for all values of V. > 10V oV
(c) V, =0V forall values of V,<QV -18V
(d) V, =10V for all values of V,> 0V [ESE-2005]
[ESE-2004] 1.14 A half-wave rectifier having a resistance load of
1.10 Which one of the following statements is correct? TkQrectifies ana.c. voltage of 325 V peak value
Under small signal operation of a diode, and the diode has a forward resistance of 100 Q.
(a) its bulk resistance increases What is the RMS value of the current?
(b) its junction resistance predominates (@) 295.4 mA (b) 94.0 A
(c) it acts like a closed switch (c) 147.7mA (d) 208.0 mA
(d) it behaves as a clipper [ESE-2005]
[ESE-2004] , o . . .
1.15 In the given circuit, D, is an ideal germanium
1.11 Consider the following statements: diode and D, is a silicon diode having its cut-in
A clamper circuit voltage as 0.7 V, forward resistance as 20 Q and
1. adds or subtracts a dc voltage to or from a reverse saturation current (/) as 10 nA. What are
waveform. the values of 7and V/for this circuit, respectively?
2. does.n.ot change the shape of the waveform. e V] -
3. amplifies the waveform. 5
Which of the statements given above are correct? 1 2
(@) 1and?2 (b) 2and 3 “
(c) 1and 3 (d)1,2and 3
[ESE-2005] 6V T I ggmo o
1.12 In ahalf-wave rectifier, if an a.c. supply is 60 Hz, P
then what is the a.c. ripple at output?
(a) 30 Hz (b) 60 Hz (@ 60mAand0V  (b) 50mAand0V
(c) 120 Hz (d) 15 Hz () 583mAand 0.7V (d) 44 mAand 1.58V
[ESE-2005] [ESE-2006]
1.13 Select the correct output (V,) wave-shape for a 1.16 A povvler'supply has a full-load vol;fage of 24,' v
given input (V) in the clamping network given What is its no-load vol_tage for 5% regulation
below: i (rounded to the nearest integer)?
(@) 12V (b) 23V
0.1 pF (c) 25V (dyeV [ESE-2007]
y o—| o . .
i1 q0v + deal + 1.17 Which of the following components are chosen to
] diode construct a d.c. power supply to supply 6 V DC
¢ Vi Eé V, voltage from 230V a.c. to operate a tape recorder?
ov— b 1. Step down transformer
_10v _ -‘-_ _ 2. Diodes
© ° 3. Resistors and capacitors
4. Three-pin voltage stabilizer
v, Vo 18V Select the correct answer using the code given
22V below :
(&) ay (b) (@) 1,2and 3 only (b) 1and 4 only
0 ‘ 0 t (c) 3and 4 only (d)y1,2,3and 4
-2V [ESE-2008]
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1.18 The figure shown below is a circuit of which one

of the following?

Sk
g

L éE Vo
Vin
c
(a) Bridge rectifier
(b) Voltage doubler
(c) Rectifier with filter
(d) Comparator [ESE-2008]

The figure given below shows the transfer
characteristics of which one of the following

V,

out

(V7 S

[

Slope 's'

(a) Peak clipper
(c) Clamper

(b) Bottom clipper
(d) Two level clipper
[ESE-2008]

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) TE—(PI-
(C) 75—2(1)1-
(d) Slightly greater thannt
Assertion (A): A high value of resistor is
connected across the diode in a clamper circuit
for better performance.
Reason (R): If this resistor is not present, the
circuit will respond to sudden decrease in the
magnitude of the input pulse train, but the
response to sudden increase in the amplitude
will cause improper response.
(a) Both A and R are individually true and R is
the correct explanation of A

[ESE-2008]

1.22

1.23

1.24

1.25

1.26

(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 [ESE-2008]

Silicon diodes are less suited for low voltage
rectifier operation because

(a) it cannot withstand high temperatures

(b) its reverse saturation current is low

(c) its cut-in voltage is high

(d) its breakdown voltage is high [ESE-2008]

The ‘voltage stability with time’ of reference
diodes incorporating Zener diodes is comparable
to that of which of the following?

(a) Drycells

(b) Nickel -cadmium cells

(c) Lead-acid accumulator batteries

(d) Conventional standard cells ~ [ESE-2008]

= = =

Consider the following statements about a good
power supply :

1. The a.c. ripple should be high.

2. S, (Voltage stability factor) should be low.

3. S, (Temperature stability factor) should be
low.

Which of the above statements are correct?

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

(c) 3only (d) 2 and 3 only
[ESE-2009]

Assertion (A) : A rectifier with inductor filter is

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 [ESE-2009]

Consider the following statements:

When compared with a bridge rectifier, a centre-

tapped full wave rectifier:

1. Has larger transformer utilization factor.

2. Can be used for floating output terminals i.e.
no input terminal is grounded.
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3. Needs two diodes instead of four.

V.
4. Needs diodes of a lower PIV rating. '
Which of these statements is/are correct? 10V
(@) 1and 2 only (b) 1,2and 3
(c) 3only (d) 3and 4 only t
[ESE-2010] \/
1.27 The output V, from the below circuit is LU
o D(ideal)
> 0+ f
230V L T
50 Hz 12V C =~ 100 HF Vdc v
—0 —
o_ —
[
@ 1242 (b) 2
m Vo
24 12 43V
(€) — (d) —=
J2
[ESE-2010] (@ t
1.28 Arectifier (without filter) with fundamental ripple
frequency equal to twice the mains frequency,
has ripple factor of 0.482 and power conversion o
efficiency equal to 81.2%. The rectifier is
1. Bridge rectifier () .
2. Full-wave (non bridge) rectifier
3. Half-wave rectifier
Which of these are correct? 43V
(@) 2and 3 only (b) 2 only v
(c) 1and 2 only (d)1,2and 3 SV

[ESE-2010]

C /\
1.29 Consider the below circuit, for V; = V_ sin ot, the ©) \\/
-5V
+5V

output voltage V_ for R, — < will be

C D

—o—]| > T Yo

v(Q  &»

>
—o J‘ -5V

(@) Zero (b) V [ESE-2010]

m
(c) 2V, (d) -V, 1.31 A half-wave rectifier has an input voltage of
240 V rms. If the step-down transformer has turns
ratioof 8: 1, what is the peak load voltage? Ignore
diode drop.

AAAA

vy
o
11
11
O
AN
a

1.30 The correct waveform for output (V;) for below
network is
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1.32

1.33

1.34

1.35

1.36

(@) 275V
(c) 30.0V

(b) 86.5V
(d) 42.5V
[ESE-2011]

A 700 mW maximum power dissipation diode at
25°C has 5 mW/°C de-rating factor. If the forward
voltage drop remains constant at 0.7V, the
maximum forward current at 65°C is

(@) 700 mA (b) 714 mA

(©) 1A (d) 1TmA  [ESE-2011]

For the circuit shown below, using ideal diode,
the values of voltage and current are

+3V

(@) -3V and 0.6 mA
10 kQ
(b) 3Vand 0.0 mA
V=7

(c) 3Vand 0.6 mA
(d) -3V and 0.0 mA =7

B [ESE-2011]

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

15kQ
A 9
Is VA Ze
40V = si Voo
Vor
33VA Ze

(@) 2.4V, 5.1Vand21.7mA
(b) 3V,6Vand22.7 mA

(c) 3.3V,9.3Vand20.5mA
(d) 4V,10Vand 20 mA [ESE-2012]
For a full wave rectifier, with sinusoidal input and
inductor as filter, ripple factor for maximum load
current and minimum load current conditions are
respectively
(@) 0.1and 1

(c) 0and 0.47

(b) 0.1and 0.47
(d) 0and 0.22

[ESE-2012]
The ripple factor in case of a full-wave rectifier is
(@) 1.21 (b) 0.50
(c) 0.48 (d) 1.0

[ESE-2013]

1.37

1.38

1.39

1.40

1.41

1.42

The maximum efficiency of half-wave rectifier is
(a) 33.33% (b) 40.60%
(c) 50.00% (d) 68.00%

[ESE-2013]

Statement (I): Centre tap transformer is essential

for a centre-tapped rectifier.

Statement (l1): In half wave rectification minimum

two diodes are required.

(a) Both Statement (I) and Statement (Il) are
individually true and Statement (ll) is the
correct explanation of Statement (1).

(b) Both Statement (I) and Statement (Il) are
individually true but Statement (Il) is not the
correct explanation of Statement (1).

(c) Statement(l)is true but Statement (Il) is false.

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

[ESE-2013]

The maximum depletion layer width in Silicon is

(@) 0.143 um (b) 0.57 um

(€) 1pum (d) 1.143 um
[ESE-2014]

A full wave rectifier with a center tapped
transformer supplies dc current of 100 mA to a
load resistance of 20 Q. The secondary resistance
of transformer is 1 Q. Each diode has a forward
resistance of 0.5 Q. What are rms value of signall
voltage across each half of the secondary as well
as dc power supplied to the load?
(a) 2.39 V and 0.2 Watt

(b) 23.9 V and 2 Watt

(c) 0.239V and 20 Watt

(d)

d) 2.39 V and 2 Watt [ESE-2014]

A bridge rectifier uses a 9 V ac input voltage.
The diodes are ideal what is the dc output

voltage?
(a) 12.726V (b) —12.726V
(c) 9V (d)y 8.1V
[ESE-2014]

A half-wave rectifier is used to supply 50 V DC to
aresistive load of 800 Q. The diode has resistance
of 25 Q. What is the required ac voltage.
(a) 507 (b) 5151
(c) 25.7m (d) 25m

[ESE-2014]
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1.53

1.54

The voltage transfer characteristic as shown in
the figure will relate to a

Yo

1. voltage regulator
2. half-wave rectifier
3. full-wave rectifier
Which of the above is/are correct?
(@) 1only (b) 2 only
(c) 1and 2 (d) 1and 3
[ESE-2018]

The input to a bridge rectifier is 230 V (rms),
50 Hz. The DC output voltage and the ripple factor
with R, of 100 Q and capacitor filter of 1000 pF
are

(a) 207 V.and 0.028
(c) 207 V.and 0.020

(b) 325V and 0.028
(d) 325V and 0.020

[ESE-2019]

m Diodes Circuits

11 (d 12 @© 13 (d 1.4 @ 15 (b
1.10 (b) 1.11 (8 1.12 (b) 1.13 (d) 1.14 (¢)
119 (8 1.20 ¢) 1.21 (¢) 1.22 ) 1.23 (o)
128 (c) 129 (¢) 1.30 (& 1.31 (d) 1.32 (b)
1.37 (b) 1.38 (c) 1.39 (d) 1.40 (&) 1.41 (d)
1.46 (b) 1.47 (c) 1.48 (c) 1.49 (b) 1.50 (c)
1.55 (b) 1.56 (c) 1.57 (a)

1.55

1.56

1.57

The peak-to-peak ripple voltage for a half-wave
rectifier and filter circuit operating at 60 Hz, which
has a 680 uF reservoir capacitor, an average output
of 28 V and 200 Q load resistance, will be nearly

(@) 2.5V (b) 3.4V
(c) 4.3V (d) 5.2V

[ESE-2019]
The components of full-wave voltage doubler

circuitare
(a) 2 diodes and 1 capacitor
(b) 4 diodes and 1 capacitor
(c) 2 diodes and 2 capacitor
(d) 4 diodes and 2 capacitor
[ESE-2019]

A single-phase full wave rectifier uses
semiconductor diodes. The transformer voltage
is 35V rms to center tap. The load consists of a
40 uF capacitor in parallel with a 250 Q resistor.
The diode and transformer resistances and
leakage reactance are neglected. If the power
line frequency is 50 Hz, the dc current in the circuit
will be

(a) 132mA (b) 144 mA
(c) 156 mA (d) 168 mA
[ESE-2020]
EEE
16 (@ 1.7 © 1.8 () 1.9 (0
116 (@ 1.16 (c) 1.17 (d) 1.18 (b)
124 (d) 1.25 () 1.26 () 1.27 (a)
133 (& 1.34 (d 1.35 (c) 1.36 (¢
1.42 (b) 1.43 (d) 1.44 (@) 1.45 (c)
151 (a) 1.52 (b) 1.53 (a) 1.54 (b)
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Diodes Circuits
11 JC

For full wave rectifier,

21
fo= =7
;o= ln
ms

N2

12 8
1= R C=Toe
T=Ton+ Tore
e when C increases, T increases and 7y
decreases. Hence Conduction period
decreases.
e |arger value of capacitor requires larger
current to charge it.

13 O

Purpose of bleeder resistance: It is used to
maintain a certain minimum current through the
choke (inductor) even if no load.

Rectifier Filter

——————————————————————————

Rectifier
Circuit

A
W
ey

-
-
AAAA
v
F

Bleeder Resistance (Rpg)

Rg=10R,

* The value of bleeder resistance (Ag) should be
such that to draw only 10% of total load current.

e |t provides better voltage regulation.

e |t provides safety to operator by providing
discharge path to the capacitor.

e Single power supply can be used to provide
more voltage.

e Bleeder resistance can be used as voltage
divider for tapping out any desired output.

14 8]

2
Ripple factor, r = Lims -1
Idc

I /m

m

2
For HWR, r = [lm/zJ _1 =121
(highest ripple factor)

2
For FWR, r= | 1n/¥2) 4 — 048
21, /n

Series inductance or shunt capacitance both are
used to reduce the ripple factor of FWR.

15 0]

Capacitor filter is used for high load resistance
(for low current) to minimise ripple.
1

[foc ——

R,C

R @

For HWR, PIV = V|
For Center-tapped FWR, PIV =2V
For Bridge rectifier, PIV = V|

(©)

I
V = oo
roo2fc
13 [0
17 Ten,,
Vg = 7], vt = Ejo V. sinBde
= ﬁ(—cose)g - 2y
T T
= 0637V,

19 @

In the given circuit, for V, < 0V, both the diodes
D, and D, will be in reverse bias region.
Hence, V=0V for all values of V. <0 V.

1.1 [§)

(i) Aclamper clamps a signal to a different dc level.

(i) The total swing of the output signal is equal
to the total swing of input signal.

(ii) The shape of the signal does not change. Only
dc level shifts.

112 (3]

In case of HWR, frequency of a.c. ripple is same
as input signal frequency.
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113 [T]

When V, = 10V, diode is forward biased:

VC
+ 0 1 o +
+ 8V -
V.=10V -2V A
V=2V
-10+V,+2=0
Vo= +8V
When V., = -10V, diode is reverse biased:
Ve
+ o 11 o+
+8V —
V,=-10V EE v,
-Vi+ Vo+V =0
10V+8V+ VO= 0
V,=-18V

114 [0
Peak value of current,

;o Ve 325
™~ R +R, ~ 100+1000

= 295.45 mA

I = %m for HWR

ms

295.45
[ —

ms 2

115 8]

In the given circuit, only the ideal germanium
diode (D,) will be in ON state and D, will be in

=147.7 mA

OFF state.
So, the equivalent circuit can be drawn as given
below:
s +l—V— -
O ch
6V T 3 §§1OO o

From the above equivalent circuit,
V=0V

6
d -5 A—6omA
an 100

116 &

Vno load — Vfull load

% Regulation = x 100
Viullioad
V -24
5= no load «100
24
120 = 100 V| .4 — 2400
100 V = 2520

no load

V. oag = 252V =25V

n

(d)

Components required to constructa6 V DC from
230V AC are given below:

(i) Step down transformer for high AC to low AC.
(i) Diode as rectifiers to convert AC to DC.

(iii) Resistors and capacitors to filter the output.

(iv) 3-pin voltage stabilizer to stabilize the signal.

118 [0J]

The given circuit is a voltage doubler which is
operated by alternately charging each of the two
capacitors to the transformer peak voltage V.,
current being continually drained from the
capacitors through the load.

Let V., =V, sinot

For first half cycle,

AAAA
\AAAS

For next half cycle,
/ \\/ '
_kQQQJ+ /<\\\\
m
ké;//%>v%

Vo=V +V, =2V

AAAA

VWY
ey
<

119 [8

The given transfer characteristic curve exhibits a
suppression of the peak of a signal.
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The given circuit is a voltage doubler. Hence,
V=2V,

Conduction angle

- e 20 [0

>l i ©
Conduction angle = t—2¢,
Vi
121 [0
If the resistor is not present, then the capacitor
does not have the discharge path and thus will E

not respond to sudden decrease in the magnitude For positive half cycle of input voltage
of input pulse train. D. — OFF
;

m (d) D, — ON

In a good power supply, the AC ripple should be
as low as possible.

EEH ©

e Arectifier with inductor filter is more efficient
for high laod current (i.e., for low values of
load resistance R)).

e |nductor offers zero ressitance for DC signal.

B [6.6kQ 2.2 kQ]
e T 2 oKkQ+[6.6kQ[2.2kQ] max

1.27 §E)] 0.75

v, = 12J2V 1+0.75
Since there is no discharge path available, once
the capacitor gets charged it remain at the same
voltage i.e. output remain constant.
V= V,=12J2V
1%

x10V =43V

secondary

/ e v
1292 V|-~ -
AY / \
\ 7’ \
\ ’ \
\/ / \
/! \\
‘\ 7/
\ i
\ 7/

\ /
\ ’
\ /

N

3 ©

Parameter Rioole | Riool Riool V. [6.6kQII2.2kQ]
ipple ipple ipple Orex = 4
- factor | factor | frequency 2.2kQ+[6.6kQll2.2kq] mex
Rectifier type
0.75

Half wave _ : _

rectifier 1.21 40.6% Fsupply = 17075 x10V =43V
Full wave

rectifior 0.482 | 81.2% 2supply

Bridge of

rectifier 0.482 81.2% supply






