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Q.1. Can you recall? (Textbook page no. 344)
What is breakdown voltage and knee voltage? 

[2 Marks] 
Ans:  
i. Breakdown voltage: The value of reverse

biased voltage at which the reverse current
increases suddenly without change in voltage is
called breakdown voltage.

ii. Knee voltage: The forward biased voltage
applied to a diode after which the current
through the diode rises sharply is known as the
knee voltage.

Q.2. What is rectification?             [1 Mark]
Ans:  The conversion of AC voltage into a DC voltage

is called rectification. 
Q.3. What is rectifier?                      [1 Mark]
Ans: An electronic circuit which rectifies AC voltage

is called rectifier. 
Q.4. What is a ripple?                      [1 Mark] 
Ans: The output of the rectifier contains some AC 

component. This AC component in the DC 
output of a rectifier is called ripple. 

Q.5. Describe the waveforms obtained in a
rectifier using a block diagram.       [3 Marks] 

Ans:  
i. Working of a simple rectifier circuit is shown in

figure.

 
 
 

ii. The AC mains supply is connected to the
primary of a transformer and its secondary is
connected to a rectifier circuit.

iii. The AC voltage shown as a sinusoidal wave
from the secondary of the transformer, shown as
wave (a), is converted into a DC voltage by a
diode rectifier. This is shown as a pulsating
wave (b).

iv. The output of the rectifier contains some AC
component called ripple. It is shown at the
output of the rectifier. It is shown at the output
of the rectifier as waveform (c).

v. It is removed by using a filter circuit. The output
of the filter circuit is almost a pure DC.

vi. The voltage regulator circuit is connected after
filter which produces a waveform as shown by
wave (d).

Q.6. State two advantages of using transformer in
a rectifier circuit.     [2 Marks] 

Ans: Advantages of transformer in rectifier 
circuit: 

i. It allows us to step up or step down the AC input
voltage as per the requirement of the circuit.

ii. It isolates the rectifier circuit from the mains
supply to reduce the risk of electric shock.

*Q.7. Draw the circuit diagram of a half wave
rectifier. Explain its working. What is the 
frequency of ripple in its output?    [4 Marks] 

Ans: Working of half wave rectifier: 
i. The given figure shows the circuit of a half

wave rectifier.

Semiconductor Devices16

16.1 Introduction

16.2 p-n Junction Diode as a Rectifier

16.1  Introduction 
16.2  p-n Junction Diode as a Rectifier 
16.3  Special Purpose Junction Diodes 

16.4  Bipolar Junction Transistor (BJT) 

16.5 Logic gates 
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[Note: The textbook topic ‘16.3.1 - Zener diode’ is part of reduced syllabus.] 

Half wave rectifier 

Primary
~

Transformer 

Secondary 

A X

RL

YB 

Block diagram of a simple rectifier circuit 

AC Mains  
230 V (rms) 
50 Hz 

Transformer 

Diode 
Rectifier Filter Voltage 

Regulator Load 

+ 



V

(d)(c)(b)(a)

+



Sample Content



236

 

 



Std. XII Sci.: Precise Physics (Vol. II)

ii. The secondary coil AB of a transformer is
connected in series with a diode D and the load
resistance RL. The AC voltage across the
secondary coil AB changes its polarities after
every half cycle.

iii. When the positive half cycle begins, the voltage
at the point A is at higher potential with respect
to that at the point B, therefore, the diode (D) is
forward biased. It conducts and current flows
through the circuit.

iv. When the negative half cycle begins, the
potential at the point A is lower with respect to
that at the point B and the diode is reverse
biased, therefore, it does not conduct and no
current passes through the circuit.

v. Hence, the diode conducts only in the positive
half cycles of the AC input. It blocks the current
during the negative half cycles. In this way,
current always flows through the load RL in the
same direction for alternate positive half cycles
and DC output voltage obtained across RL in the
form of alternate pulses.

vi. In half wave rectifier, the frequency of the ripple
in output is same as that of the frequency of input.

Q.8. Draw waveform of input and output signals
for half wave rectifier.    [2 Marks] 

Ans:  

Q.9. Why is a rectifier circuit using two diodes
more useful?    [2 Marks] 

Ans:  
i. The output of a half wave rectifier is available

only in alternate positive half cycles of the AC
input.

ii. All negative half cycles are lost and the
efficiency of a half wave rectifier is very poor.

Therefore, a rectifier circuit using two diodes is more 
useful.  

*Q.10. Draw a neat diagram of a full wave rectifier
and explain its working.          [3 Marks]

Ans: Working of full wave rectifier:
i. The full wave rectifier circuit consists of two

diodes conducting alternately as shown in the
given circuit diagram.

ii. The circuit consists of a centre tapped
transformer and diodes D1 and D2 connected
such that D1 conducts in the positive half cycle
and D2 conducts in the negative half cycle of the
input voltage.

iii. During the positive half cycle of the input
voltage, the point A is at a higher potential than
that of the point B and the diode D1 conducts.
The current through the load resistance RL
follows the path APQRC as shown in figure.

iv. During the negative half cycle of the input voltage,
point B is at higher potential than point A and the
diode D2 conducts. The current through the load
resistance RL follows the path BPQRC.

v. Thus, the current flowing through the load
resistance is in the same direction during both
the cycles and DC output voltage obtained
across RL in the form of continuous pulses.

Q.11. Describe the input and output waveforms for
a full wave rectifier.    [3 Marks] 

Ans: The input and output waveforms of a full wave 
rectifier are shown in figure. 

i. First waveform is input AC.
ii. The second wave form shows the output when

the diode D1 conducts.
iii. The third waveform shows the output when

diode D2 conducts.
iv. The fourth waveform shows the total output

waveform of the full wave rectifier.
Q.12. Write some advantages of a full wave

rectifier over half wave rectifier.     [2 Marks] 
Ans: 
i. Rectification takes place in both the cycles of

the AC input.
ii. Efficiency of a full wave rectifier is higher than

that of a half wave rectifier.
iii. The ripple in a full wave rectifier is less than

that in a half wave rectifier.
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+Q.13. If the frequency of the input voltage 50 Hz is 
applied to a (i) half wave rectifier and (ii) full 
wave rectifier, what is the output frequency 
in both cases? 

 (Example 16.1 of Textbook page no. 346) 
[2 Marks] 

Ans: 
i. In case of a half wave rectifier, for one pulsating 

AC input we get one cycle of DC. Thus, the 
output frequency will be 50 Hz. 

ii. In case of full wave rectifier, for one pulsating 
AC input, we get two cycles of DC. Thus, the 
output frequency will be 100 Hz.  

Q.14. Write a short note on a ripple factor.   [2 Marks] 
Ans:  
i. The output of a rectifier consists of a small 

fraction of an AC component along with DC 
called the ripple. 

ii. This ripple is undesirable and is responsible for 
the fluctuations in the rectifier output. 

iii. The effectiveness of a rectifier depends upon the 
magnitude of the ripple component in its output. 
A smaller ripple means that the rectifier is more 
effective. 

iv. The ratio of root mean square (r.m.s) value of 
the AC component to the value of the DC 
component in the rectifier output is known as 
the ripple factor, i.e., 

 Ripple factor = r.m.s. value of AC component
value of DC component

 

 
 
 
 
 
 
 
 
  

*Q.15. Why do we need filters in a power supply? 
[2 Marks] 

Ans:   
i. For any rectifier, the output is unidirectional but 

the output does not have a steady value.  
ii. It keeps fluctuating due to the ripple component 

present in it.  
iii. A filter circuit is used to remove the ripple from 

the output of a rectifier. 
Hence, to get a steady output from a power supply, we 
need filters.  
Q.16. What is a filter circuit?             [1 Mark] 
 Explain working of a capacitor filter with 

neat and labelled diagrams.          [3 Marks] 
Ans: A filter circuit is a circuit which removes the AC 

component or the ripple from a rectifier output 
and allows only the DC component. 

 Working of a capacitor filter: 
i. In a capacitor filter, the pulsating DC voltage of 

a rectifier output is applied across the capacitor 
as shown in the figure (a). 

 
 
 
 
 
 
 
 
 
   
ii. As the voltage across the capacitor rises, 

capacitor gets charged to point A shown in 
figure (b) and supplies current to the load 
resistance. 

iii. At the end of quarter cycle, the capacitor gets 
charged to the peak voltage of the rectified 
output voltage. 

 
 
 
 
 
 
 
 
iv. Now, the rectifier voltage begins to decrease, so 

that the capacitor starts discharging through the 
load resistance and the voltage across it begins 
to drop. Voltage across the load decreases only 
slightly, up to the point B in figure (b), because 
the next voltage peak recharges the capacitor 
immediately. 

v. This process is repeated again and again and the 
output voltage waveform takes the form shown 
in figure (b). 

 
Q.17. Define 
i. Unregulated power supply            [1 Mark] 
ii. Regulated power supply            [1 Mark] 
Ans: 
i. Unregulated power supply: 
 A power supply whose output changes when a 

load is connected across it is called unregulated 
power supply. 

ii. Regulated power supply: 
 When the output of a power supply remains 

steady even after connecting a load across it, it 
is called a regulated power supply. 
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Q.18. Define reverse breakdown voltage. 

[1 Mark] 
Ans: When reverse bias voltage of an ordinary 

junction diode is increased beyond a critical 
voltage, the reverse current increases sharply to 
a high value. This critical voltage is called 
reverse breakdown voltage.  

Q.19. Explain the mechanism of Zener breakdown 
in detail.           [2 Marks] 

Ans: Mechanism of Zener breakdown: 
i. When the reverse voltage across a p-n junction 

diode is increased, the electric field across the 
junction increases. This results in a force of 
attraction on the negatively charged electrons at 
the junction. 

ii. Covalent bonds which hold the semiconductor 
together are broken due to this force and 
electrons are removed from the bonds. 

iii. These free electrons are then available for 
electrical conduction and result in a large current. 

iv. When the applied voltage is increased, the 
electric field across the junction also increases 
and more and more electrons are removed from 
their covalent bonds. Thus, a net current is 
developed which increases rapidly with increase 
in the applied voltage. This process is known as 
Zener breakdown. 

 
 
 
 
    

*Q.20. How is a Zener diode different than an 
ordinary diode?           [2 Marks] 

Ans: 
i. Zener diode is a heavily doped p-n junction 

diode. It has very thin depletion layer because of 
its heavy doping.  

ii. Generally moderately doped ordinary diode gets 
damaged when reverse voltage is increased 
beyond its breakdown value. 

iii. Whereas, Zener diode is designed to operate in 
reverse region. 

iv. Also, ordinary diode is majorly used for 
rectification and Zener diode is used for voltage 
regulation.  

*Q.21. Explain the forward and the reverse 
characteristic of a Zener diode.       [3 Marks]  

Ans: Forward bias: Forward characteristic of a Zener 
diode are same as that of the normal diode as 
shown in the figure. i.e., a Zener diode behaves 
like a normal diode when forward biased. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 Reverse bias: 
i. When a Zener diode is reverse biased, it shows a 

breakdown at reverse voltage called as Zener 
voltage (VZ). 

ii. The current suddenly increases if the applied 
voltage is increased beyond the Zener voltage. 

iii. After the breakdown voltage VZ, a large change 
in the current can be produced by almost 
insignificant change in the reverse bias voltage. 
Zener voltage remains constant, even though 
current through the Zener diode varies over a 
wide range. 

 
*Q.22. Explain how a Zener diode maintains 

constant voltage across a load.         [4 Marks] 
Ans:  
i. When a Zener diode is operated in the 

breakdown region (reverse bias), voltage across 
it remains almost constant even if the current 
through it changes by a large amount. Hence, it 
is used as a voltage regulator. 

ii. The given figure shows a circuit diagram of a 
voltage regulator using a Zener diode. 

iii. A Zener diode of break down voltage VZ is 
connected in reverse bias to an input voltage 
source Vin (Vin > Vz) as shown in figure. 
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iv. If the input voltage increases, the current
through Rs and the Zener diode also increases.
This results in an increase in the voltage
across the resistance Rs, but the voltage across
the Zener diode does not change.

v. The series resistance Rs absorbs the output
voltage fluctuations and maintains a constant
voltage across the load resistance.

vi. If the input voltage is constant, then the
current and voltage drop across the series
resistance Rs remains same as the Zener is
within its regulating range. In that case, if the
load resistance (RL) decreases then the load
current (IL) increases and this increase in IL is
compensated by decrease in Zener current (IZ)
keeping the Zener voltage (VZ) constant.

vii. The voltage across the Zener diode remains
constant at its break down voltage VZ for all
the values of Zener current IZ as long as the
current persists in the break down region.

viii. Hence, a regulated DC output voltage V0 = VZ
is obtained across RL whenever the input
voltage remains within a minimum and a
maximum voltage.

Q.23. Why is the load resistance always connected
in parallel with the Zener diode in the voltage 
regulator circuit?                                [1 Mark] 

Ans: The load resistance RL is connected in parallel 
with the Zener diode, so that the voltage across 
RL is always the same as the Zener voltage, 
(VR = VZ ). 

Q.24. What is the formula for the maximum power
rating of a Zener diode?                     [1 Mark] 

Ans: The maximum power rating of a Zener diode is 
given as,  

 PZ = IZ(max)VZ 

Q.25. Explain why value of Rs has to be selected
depending on the power rating of the Zener 
diode.           [2 Marks] 

Ans: 
i. When there is no load in the circuit, the load

current will be zero, (IL = 0) and all the circuit
current passes through the Zener diode. This
results in maximum dissipation (utilisation) of
power across the Zener diode.

ii. Similarly, a small value of the series resistor Rs
results in a larger diode current when the load
resistance RL of a large value is connected
across it. This will increase the power
dissipation requirement of the diode.

iii. Hence, the value of the series resistance Rs is so
selected that the maximum power rating of the
Zener diode is not exceeded when there is no
load or when the load is very high.

 

Q.26. Mention some of the applications of Zener
diode.     [2 Marks] 

Ans: Applications of Zener diode: 
i. Voltage regulator,
ii. Fixed reference voltage provider in transistor

biasing circuits,
iii. Peak clipper or limiter in a wave shaping circuit,
iv. Protector against meter damage from accidental

fluctuations, etc.
Q.27. Can you tell? (Textbook page no. 350)

Why is a resistance connected in series with a 
Zener diode when used in a circuit?     [1 Mark] 

Ans: The resistor is connected in series with the Zener 
diode to limit the current flow through the diode. 

Q.28. What is a photodiode? Explain in brief.
  [2 Marks] 

Ans:  
i. A photodiode is a special type of a p-n junction

diode which converts light energy into electrical
energy.

ii. It generates current when exposed to light.
Hence, it is also called as photodetector or a
photosensor. Figure represents the circuit
symbol of the photodiode.

iii. It operates in reverse biased mode and only
minority current flows through a photodiode.

Q.29.Why should a photodiode be operated in 
reverse biased mode?     [2 Marks] 

Ans: 
i. Photodiode works on the principle of

photoelectric effect. The incident photons on the
p-n junction are responsible for the emission of
electrons near the depletion layer in the junction
which in turn contribute in electric current.

Cathode Anode 
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R
The voltage stabilization is effective when there
is a minimum Zener current. The Zener diode
must be always operated within its breakdown
region when there is a load connected in the
circuit. Similarly, the supply voltage VS must be
greater than VZ. 

Reading between the lines 

Zener effect occurs only if the diode is heavily
doped, because when the depletion layer is thin,
breakdown occurs at low reverse voltage and the
field strength will be approximately 3  107 V/m.
It causes an increase in the flow of free carriers
and increase in the reverse current. 
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Q.49. State main advantages of LED.     [3 Marks] 
Ans: Advantages of LED:
i. LEDs are energy efficient i.e., more light output

can be obtained for lesser electrical power.
ii. They have long lifetime. If properly manufactured,

they can sustain for 50,000 hours or more.
iii. LEDs are also called Solid State Lights (SSL) as

they are made of solid material with no filament
or tube or bulb to break. i.e., they are rugged.

iv. LEDs start emitting light in nanoseconds. Thus,
there is almost no warm up period.

v. Excellent colour rendering: Colours produced
by LED do not fade out making them perfect for
displays and retail applications.

vi. LEDs do not contain mercury or other hazardous
substances. Thus, they are environment friendly.

vii. Brightness and colour of light emitted by LEDs
can be controlled.

Q.50. What are disadvantages of LED?    [2 Marks]
Ans: Disadvantages of LED:
i. Hazardous blue light quality
ii. Temperature dependence
iii. Voltage sensitive
iv. High initial cost  
Q.51. Mention some of the applications of LED.

[2 Marks] 
Ans: Applications of LED: An LED is used in a 

variety of ways such as, 
i. burglar alarm system
ii. counters
iii. optical communication
iv. indicator lamps in electric equipment
v. display screen of a cell phone handset
vi. LED television
vii. vehicle head lamps
viii. domestic and decorative illumination
ix. street lighting.

+Q.52. A 5.0 V stabilized power supply is required to
be designed using a 12 V DC power supply as
input source. The maximum power rating PZ
of the Zener diode is 2.0 W. Calculate,

i. The maximum current flowing through the
Zener diode

ii. The minimum value of the series resistor, RS
iii. The load current IL if a load resistor of 1 kΩ

is connected across the Zener diode.
iv. The Zener current IZ at full load.

(Example 16.2 of Textbook page no. 350)
[4 Marks] 

Solution: 
Given: VZ = 5.0 V, Vs = 12 V, PZ = 2.0 W, RL = 1 k 
To find: i. Maximum current  Zm ax

I

ii. Minimum series resistance (Rs)

iii. Load current (IL)
iv. Full load current  Zm in

I

Formulae: i.  Zmax
I = Z

Z

Power P
Voltage V

ii. Rs =  s Z

Zmax

V V
I


iii. IL = Z

L

V
R

iv.  Zmin
I =  Zmax

I  IL 
Calculation: From formula (i), 

 Zmax
I  = 2.0

5.0
 = 0.4 A = 400 mA 

From formula (ii), 

Rs =  12 5
0.4
  = 17.5  

From formula (iii), 

IL = 3

5
1 10

 = 5  103 A = 5 mA 

From formula (iv), 
 Zmin
I  = 400  5 = 395 mA 

Ans: i. Maximum current through the Zener 
diode is 400 mA. 

ii. Maximum resistance connected in series
is 17.5 .

iii. The load current is 5 mA.
iv. The current through Zener diode in full

load condition is 395 mA.

Q.53. In a Zener regulator, source voltage is 30 V,
series resistance is of 1.5 k, load resistance 
is of 2 k and VZ = 10 V. Find the minimum 
Zener current.           [2 Marks] 

Solution: 
Given: Vs = 30 V, Rs = 1.5 k, RL = 2 k,  

VZ = 10 V 
To find: Minimum current through Zener  Zmin

I

Formulae: i. IL = Z

L

V
R

ii.  Zmin
I = s Z

L
s

V V I
R




Solved Examples 

When the value of RL is minimum (= 0), the
condition is considered to be No Load. In that
case, current through the Zener diode is
maximum  Zmax

I . 
On the other hand, when the value of RL is 
maximum (= ), the condition is considered 
to be Full Load. In that case, current through 
the Zener diode is minimum  Zmin

I . 

Reading between the lines 

R
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Chapter 16: Semiconductor Devices


Quick Review 

 Converts AC signal
into DC signal

 Has to be used with
filter circuit and 
voltage regulators 

Diode as a rectifier 

 Ripple factor = r.m.s. value of AC component
value of DC component

 Filter circuit is used to remove the ripple component
in rectifier output.

 Most commonly used filter is capacitor filter.
Output of which is:

Filter Circuit 

Vp

t

 There are mainly four
commonly used 
special purpose 
junction diodes: 

Special purpose 
Junction Diodes

 Heavily doped p-n
junction diode

 Works in reverse
biased mode

 Used as a voltage
regulator

Zener Diode

AK

 Works on principle of
photoelectric effect

 Works in reverse
biased mode

 Used in electronic
counters and switches

Photodiode 

K A 

 Consists of two p-n
junction diodes

 Both the pulses of AC
input are rectified

 Maximum efficiency:
81.2%

 Produces less ripple
 Output frequency is

twice that of input.

Full-wave Rectifier

 Consists of one p-n
junction diode

 The diode functions as
switch

 Alternate pulses of AC
input are rectified

 Maximum efficiency:
40.6%

 Output frequency is
same as that of input.

Half-wave Rectifier 

  Zmin
I = s Z

L
s

V V I
R




 Rs =  s Z

Zmax

V V
I


Zener Regulator 
 Works on principle of

Photovoltaic effect.
Hence, also known as
Photovoltaic cell

 Used for charging
batteries in electronic 
equipments  

Solar Cell

 Light emitting diode
works in forward
biased mode

 Wavelength of light
emitted depends on
the semiconductor
materials used

LED 

KA 

p-n Junction Diode

NOT gate  
X Y 
0 1 
1 0 

Logic Gates 

OR gate  
A B Y 
0 0 0 
1 0 1 
0 1 1 
1 1 1 

NAND gate  
A B Y 
0 0 1 
1 0 1 
0 1 1 
1 1 0 

AND gate  
A B Y 
0 0 0 
1 0 0 
0 1 0 
1 1 1 

NOR gate  
A B Y 
0 0 1 
1 0 0 
0 1 0 
1 1 0 

X-OR gate: C = A B

A B C 
0 0 0 
1 0 1 
0 1 1 
1 1 0 

 Analog signal:
Signal has
continuous
values.

 Digital Signal:
Signal has only
two states

Sample Content



Page no. 254 is purposely left blank. 

To see complete chapter buy Target Notes or Target E‐Notes 

Sample Content



255

Chapter 16: Semiconductor Devices


 

1. Zener diode:
i. Zener current:

a.  Zmin
I  =  Zmax

I  IL 

b. IL = Z

L

V
R

c.  Zmax
I = s Z

s

V V
R


ii. Series resistance: Rs =  s Z

Zmax

V V
I


iii. Zener voltage: VZ = ILRL 
2. Current in the transistor: IE =IB + IC  
3. Current Gain of transistor:
i. DC current gain (DC): DC = C

E

I
I

ii. Current amplification factor (): DC = C

B

I
I

iii. Relation between and :
a. DC = DC

DC1

 

b. DC = DC

DC1

 

iv. AC current gain: AC = C

B

I
I




= C

B

i
i

4. Resistance of transistor:
i. Input dynamic resistance: ri = BE

B

V
I




ii. Output dynamic resistance: ro = CE

C

V
I




5. Voltage gain:
i. AV = o

in

V
V

ii. AV =  CE

i B

V
r I



iii. AV =  AC L

i

R
r



16.2  p-n Junction Diode as a Rectifier 

1. Define rectification.   [1 Mark] 
Ans: Refer Q.2 
2. Draw a neat labelled block diagram of a rectifier.

[2 Marks] 
Ans: Refer Q.5(Diagram only)  
3. What are the benefits of using transformer in a

rectifier circuit?                     [2 Marks]
Ans: Refer Q.6 

4. Explain with a neat diagram, how a p-n junction
diode is used as a half wave rectifier.

[4 Marks] [Mar 17] 
Ans: Refer Q.7  
5. Draw waveforms obtained from half wave

rectifier circuit.                     [2 Marks]
Ans: Refer Q.8  
6. What is a rectifier? With the help of a neat

circuit diagram explain the working of a full
wave rectifier.     [4 Marks] [Feb 20]

Ans: Refer Q.3 and Q.10  
7. Draw waveforms obtained from a full wave

rectifier circuit.                     [2 Marks]
Ans: Refer Q.11 (Diagram only)  
8. What is a ripple factor? Explain in brief.  [2 Marks]
Ans: Refer Q.14 
9. Write a short note on working of a capacitor filter.

[3 Marks] 
Ans: Refer Q. 16 (Working only)  
10. Draw a block diagram for a filter circuit.

[2 Marks] 
Ans: Refer Q.16 [Figure (a)]  
11. What are regulated and unregulated power

supplies?                     [2 Marks]
Ans: Refer Q.17  
16.3  Special Purpose Junction Diodes 

12. What is a reverse breakdown voltage? [1 Mark]
Ans: Refer Q.18 
 13. Explain in detail the mechanism of Zener

breakdown.                     [2 Marks]
Ans: Refer Q.19  
14. Explain I-V characteristics of Zener diode.

[3 Marks] 
Ans: Refer Q.21  
15. Explain working of a Zener diode as a voltage

regulator.                     [4 Marks]
Ans: Refer Q.22 
 
16. What is the significance of the series resistance

in Zener regulator circuit?            [1 Mark]
Ans: Refer Q.27  
17. Write short note on photodiode.  [2 Marks] 
Ans: Refer Q.28 
18. Draw I-V characteristics curve for a photodiode.

[2 Marks] 
Ans: Refer Q.31  
19. Draw a curve representing the relation between

the reverse current of photodiode and the
intensity of incident radiation.            [2 Marks]

Ans: Refer Q.32 (Diagram only)  
20. State advantages of photodiode.   [2 Marks] 
Ans: Refer Q. 34 (Advantages only)

Important  Formulae

Exercise 

R

R

R

R
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Chapter 16: Semiconductor Devices


47. Write a short note on NOR gate.         [3 Marks] 
Ans: Refer Q.89 
 
48. What is an Exclusive-OR gate? Draw its schematic 

symbol and write its Boolean expression.  
      [3 Marks] 

Ans: Refer Q.90 
 
 
 

[1 Mark Each] 
 
1. A P-N junction diode cannot be used _______. 
 (A) as rectifier     
 (B) for getting radiation of light  
 (C) for amplifying an A.C signal   
 (D) as a detector of light intensity  
 
2. Full wave rectifier requires ________.  
 (A) one diode (B) three diodes 
 (C) two diodes (D) five diodes 
 
3. In a full wave rectifier operating from 50 Hz 

mains frequency, the fundamental frequency in 
the ripple would be  

 (A) 25 Hz (B) 50 Hz 
 (C) 75 Hz (D) 100 Hz 
 
4. Which of the following diodes works on the 

principle of junction breakdown? 
 (A) Photodiode 
 (B) Light emitting diode 
 (C) Solar cell 
 (D) Zener diode 
 
5. At Zener breakdown voltage, electron hole pair 

is generated due to _______ . 
 (A) breaking of covalent bond  
 (B) due to collision of electrons 
 (C) thick depletion layer   
 (D) thin depletion layer 
 
*6. A series resistance is connected in the Zener 

diode circuit to 
 (A)  Properly reverse bias the Zener 
 (B)  Protect the Zener 
 (C)  Properly forward bias the Zener 
 (D)  Protect the load resistance 
 
7. Zener diode is different from P-N junction diode as  
 (A) Zener diode is heavily doped with P and 

N type than P-N junction diode. 
 (B) P-N junction diode is heavily doped with 

P and N type than Zener diode. 

 (C) Zener diode and P-N junction diode are 
equally doped with P and N type.  

 (D) Zener diode is not doped but P-N junction 
diode is. 

 
8. LED constructed by silicon carbide, zinc 

selenide emit radiation of ________ colour. 
 (A) blue (B) red 
 (C) orange (D) yellow 
 
9. Symbolic representation of photodiode is  
 

(A)  (B)  
 
(C)  (D)  

 
*10. A LED emits visible light when its 
 (A) junction is reverse biased 
 (B)  depletion region widens 
 (C) holes and electrons recombine 
 (D)  junction becomes hot 
 
*11. Solar cell operates on the principle of: 
 (A)  diffusion 
 (B)  recombination 
 (C)  photo voltaic action 
 (D)  carrier flow 
 
*12. In a BJT, largest current flow occurs 
 (A)  in the emitter 
 (B) in the collector 
 (C)  in the base 
 (D)  through CB junction 
 
13. In P-N-P transistor, the current produced is 

mainly due to _______ . 
 (A) electrons only    
 (B) holes only  
 (C) both electrons and holes   
 (D) neither electrons nor holes  
 
14. In any type of transistor, main function of 

emitter is to supply _______ . 
 (A) majority charge carriers to base  
 (B) minority charge carriers to base 
 (C) both majority and minority charge carriers 

to base    
 (D) neither (A) nor (B) 
 
*15. A logic gate is an electronic circuit which: 
 (A)  makes logical decisions 
 (B)  allows electron flow only in one direction 
 (C)  works using binary algebra 
 (D)  alternates between 0 and 1 value 

Multiple Choice Questions

R
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16. Which gate can act as building block for the
digital circuits?
(A) OR (B) AND
(C) NOT (D) NAND

17. Which of the following represents the symbol of
an AND gate?

 (A) 

 (B)   

 (C) 

 (D) 

18. The output of given gate is

(A) 1 (B) 
(C) 0 (D) 1

19. Which logic gate corresponds to the logical
equation, Y = A B ?    [July 18]
(A) NAND (B) NOR
(C) AND (D) OR

20. A gate has following truth table. The gate is

P 0 1 0 1 
Q 0 0 1 1 
Y 0 0 0 1 

(A) OR (B) AND
(C) NOR (D) NAND

21. The given truth table is for

A 0 1 
Y 1 0 

(A) NOT gate
(B) OR gate
(C) NOR gate
(D) NAND gate

22. The Boolean equation A + A  is equal to
(A) 0 (B) A
(C)  A (D) 1

23. Which logic gate corresponds to the truth table
given below?

A 0 0 1 1 
B 0 1 0 1 
Y 1 1 1 0 

(A) AND (B) NOR
(C) OR (D) NAND

24. An AND gate
(A) implies logic addition.
(B) is equivalent to parallel switching circuit.
(C) is equivalent to series switching circuit.
(D) implies arithmetic addition.

25. The input and output resistances of a transistor
are respectively
(A) high, low (B) low, high
(C) , 0 (D) 1, 1

26. The logic gate which produces LOW output
when one of the input is HIGH and produces
HIGH output only when all of its inputs are
LOW is called _______.             [July 17]
(A) AND gate
(B) OR gate
(C) NOR gate
(D) NAND gate

1. (C) 2. (C) 3. (D) 4. (D)
5. (A) 6. (B) 7. (A) 8. (A)
9. (C) 10. (C) 11. (C) 12. (A)
13. (B) 14. (A) 15. (C) 16. (D)
17. (A) 18. (C) 19. (B) 20. (B)
21. (A) 22. (D) 23. (D) 24. (C)
25. (B) 26. (C)

B 

A 
Y 

Y A 

A 

B 
Y 

B 

A 
Y 
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