Diode Applications

[ M Multiple Choice Questions

Q.1 The V-l characteristics of a pn-diode is shown
below:
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Calculate the current i
(@ 9.3mA (b) 6.2mA
(c) 10mA (d) 5.2mA

Q.2 Calculate the currentiin the circuit shown below:
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(@ 0.5(1 + sinwt) mA
(b) 5 (1 + sinwt) MA
(c) 50 (1 + sinwf) MA

(d) 0.05(1 + sinwt) mA

In the circuit shown below, assume that the
voltage drop across a forward biased diode is
0.7 V. The thermal voltage V= kT/q =25 mV.
The small signal input V, = Vp cos ot, where
V,=100mv
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(i) The bias current I, through the diode is
(@ 1mA (b) 1.28mA

(c) 1.5mA (d) 2mA

(i) The acoutput voltage V,_is

(@ 0.25coswtmV (b) 1coswtmV

(c) 2coswtmV (d) 22 cos wtmV

In a half-wave rectifier, if an a.c. supply is 60 Hz,
then what is the a.c. ripple frequency at output?
(@ 30Hz (b) 60Hz
(c) 120Hz (d) 15Hz

[ESE-2005]

Q.5 A half-wave rectifier having a resistance load of
1 kQ rectifies an a.c. voltage of 325 V peak
value and the diode has a forward resistance of
100 Q. What is the RMS value of the current?

(@ 295.4mA (b) 94.0mA
(c) 147.7mA (d) 208.0mA
[ESE-2005]

Q.6 In a centre tap full wave rectifier, 100 V is the
peak voltage between the centre tap and one
end of the secondary. What is the maximum
voltage across the reverse biased diode?

(@) 200V (b) 141V
(c) 100V (d) 86V
[ESE-2005 (EE)]

Q.7 The circuit shown below is the Thevenin's
equivalent circuit of a centre-tapped full wave
rectifier with diode forward resistance
R,=100 Q, transformer secondary coil
resistance Ag=30 Q, peak input voltage
V=10V
What are the values of Vand R,, respectively?
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(b) 6.36V, 130 Q
(d) 4.54V,130Q
[ESE-2006 (EE)]

Q.8 |If an input periodic signal with non-zero d.c.
component is impressed upon a high-pass RC
circuit, what will be the d.c. component in the
output waveform?

(a) Zero

(b) It depends on the value of the capacitor
() It depends on the value of the resistor
(d) Same as that in input

[ESE-2006 (EE)]

Q.9 Inthe voltage regulator shown in the figure. The
load current can vary from 100 mA to 500 mA.
Assuming that the Zener diode is ideal (i.e. the
Zener knee current is negligibly small and Zener
resistance is zero in the breakdown region). The
value of R is

Variable load
100 to 500 mA
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Q.10 The Zener diode in the regulator circuit shown
in figure has a Zener voltage of 5.8 V and a Zener
knee current of 0.5 mA. The maximum load
current drawn from this circuit ensuring proper
functioning over the input voltage range between

20and30Vis
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(@) 23.7mA (b) 14.2mA
(c) 13.7mA (d) 24.2mA

Q.11 Forthe Zener diode shown in the figure, the Zener
voltage at knee is 7V, the knee current is
negligible and the Zener dynamic resistance is
10 Q. If the input voltage V; range from 10V to
16V, the output voltage V, ranges from
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(a) 7.00t07.29V
(¢) 714107.43V

(b) 7.14t07.29V
(d) 729t07.43V

Q.12 In the circuit shown below, the knee current of
the ideal Zener diode is 10 mA. To maintain 5 V
across R, the minimum value of R, in Q and
the minimum power rating of the Zener diode in
mW respectively are
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(@) 125and 125
(c) 250and 125

(b) 125 and 250
(d) 250 and 250
[GATE-2013]

Q.13 Consider the following circuit
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For the circuit shown above, which one of the
following is correct statement?

(a) D,does not conduct for any valve of V;
(b) V, =10V forall valves of V,> 10V

(c) V,=0Vforallvalvesof V,<0V

(d) V,=10Vforallvalvesof V>0V
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Which one of the following represents the
transfer characteristics

(@) 5—/ (b) 5—/
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Q.15 The voltage at V, and V, of the arrangement
shown in figure will be respectively.
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(@) 6Vand5.4V
() 3Vvand54V

(b) 54VandbV
(d 6Vand3V

Q.16 The cut in voltage for each diode in figure is
V.=0.7V, each diode current is 0.5 mA. The
valve of R,, A, and A, will be
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(@ 10k, 5 kQ, 2:86 kQ
(b) 6 kQ, 3 kQ, 3.43 kQ
() 5kQ, 6 kQ, 4.93 kQ
(d) 6 kQ, 8 kQ, 6.43 kQ

Q.17 Select the correct output (V) wave shape for a
given input (V)) in the clamping network given

below:
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Q.18 Find V, in the circuit
> oV,
s
v, = Bsinmt -—=cC
i
(@ OV (b) 5V
(c) -5V (d) 10V

Q.19 The diodes and capacitors in the circuit shown
are ideal. The voltage v(t) across diode D, is
vt)

C1
cosot =G,
(@) coswmt—1 (b) sinwt
(c) 1-coswt (d) 1-sinot

Q.20 In the circuit below, the diode is ideal. The
voltage V is given by
+ V_
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(b) max (v, 1)

(©) min (-v, 1) (d) max(-v,, 1)

H

Q.21 Aclipper circuit is shown below:

Assuming forward bias voltage drops of the
diodes to be 0.7 V, the input-output transfer

characteristics of the circuit is
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Q.22 For the circuit in the figure below. The value of
volts.
+8V



Q.23 Ifthe input to the circuit given below is 10 sin ay,t

then the output to the circuit will be V.
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Q.24 The figure shows a half-wave rectifier. The diode D
is ideal. The average steady-state current
(in Amperes) through the diode is approximately
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[GATE-2014]

Q.25 The circuit shown in the figure (given below) is
amodel for a battery charger. Here V.isa 10V
peak sine wave, D, and D, are ideal diodes, I
is @ 100 mA current source, and Bisa 45V
battery. The average value of i, is mA.
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§ Try Yourself ]

T1. What are the states of the three ideal diodes of
the circuit shown in figure?

(b) D, OFF, D,ON, D, OFF

(c) D, ON, D, OFF, D,ON
(d) D, OFF, D,ON, D,ON

T2. Considerthe given circuit and the cut in voltage
of each diode is VY =0.6V.
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What is the value of I,,, Iy, I, respectively?
(@) 1.94, mA, -0.94 mA, 1.86 mA

(b) 1.47, mA, 0.94 mA, 0 mA

(c) 1.47, mA,0mA, 0.94 mA

(d) 1.94, mA, 0 mA, 0.94 mA

T3. Inthe figure shown below the diodes are ideal

the output of the circuitwhen V, =5V, V=3V,
and V=1V will be

(@ 3V (b) OV
(c) 5V (d) 1V
T4. Consider the circuit shown below,
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If the input of the signal is 10 sin w,t then the
output of the signal will be

vit)
(a) 10V
-t
I
it)
(b) sv
I &
W)
©) 75 v«b\ /\
i t
it)
(d) 44V
\//\ ¢
—44V

T5. In the figure shown below we know the input
and output waveform of the circuit
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the expected circuit that will replace the box
given above will be.
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