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Q1. A common base transistor
amplifier has an input resistance of
20 Ω and output resistance of 100
kΩ. The collector load is 1 kΩ. If a
signal of 500 mV is applied  between
emitter and base, find the voltage
amplification. Assume αac to be
nearly one.
Solution :

Fig.1 shows the conditions of the problem. Here the output

resistance is very high as compared to input resistance, since

the input junction (base to emitter) of the transistor is forward

biased while the output junction (base to collector) is reverse

biased.
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Fig. 1

Q2. In a common base connection,
IE = 1mA, IC = 0.95mA. Calculate the
value of IB .
Solution :
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Q3. In a common base connection,
current amplification factor is 0.9. If
the emitter current is 1mA,
determine the value of base current.
Solution :

Q4. In a common base connection,
IC = 0.95 mA and IB = 0.05 mA. Find
the value of α.
Solution :

 

 

 

Q5. In a common base connection,
the emitter current is 1mA. If the
emitter circuit is open, the collector
current is 50 μA. Find the total
collector current. Given that α = 
0.92.
Solution :

Founder Speaks (3)

GATE Questions and Answers
(1)

Integrated Circuits (7)

Interview (8)

Introduction to Electronics (1)

JK Flip Flop (3)

Logic circuits (1)

Logic Gates and Boolean
Algebra (10)

Long Questions and Answers
(3)

MCQ (6)

Microcontroller (1)

Multiple Choice Questions and
Answers (62)

Number System (1)

Operational Amplifier (3)

Oscilloscopes (2)

PCB (51)

Popular (3)

Product Reviews (1)

Rectifier (1)

Relay (2)

Resistors (5)

SCR (3)

Semiconductor (6)

Semiconductor Diode (7)

Sequential Circuit (3)

Short Questions (2)

Short Questions and Answers
(15)

Signal Processing (3)

Sinusoidal Oscillator (3)

Special Purpose Diodes (1)

Switching Circuits (2)

Tech (19)

Tech Advice (1)

Tech News (2)

Transistor (10)

Triac (1)

Uncategorized (16)

VLSI Design (5)

Voltage Regulator (11)

Voltage Stabilizer (1)


https://electronicspost.com/wp-content/uploads/2019/07/106.png
https://electronicspost.com/wp-content/uploads/2019/07/106.png
https://electronicspost.com/wp-content/uploads/2019/07/107.png
https://electronicspost.com/wp-content/uploads/2019/07/108-1.png
https://electronicspost.com/wp-content/uploads/2019/07/108-1.png
https://electronicspost.com/category/founder-speaks/
https://electronicspost.com/category/gate-questions-and-answers/
https://electronicspost.com/category/integrated-circuits/
https://electronicspost.com/category/interview/
https://electronicspost.com/category/introduction-to-electronics/
https://electronicspost.com/category/jk-flip-flop/
https://electronicspost.com/category/logic-circuits/
https://electronicspost.com/category/logic-gates-and-boolean-algebra/
https://electronicspost.com/category/logic-gates-and-boolean-algebra/
https://electronicspost.com/category/electronics-questions-and-answers/long-questions-and-answers/
https://electronicspost.com/category/mcq/
https://electronicspost.com/category/microcontroller/
https://electronicspost.com/category/electronics-questions-and-answers/multiple-choice-questions-and-answers/
https://electronicspost.com/category/electronics-questions-and-answers/multiple-choice-questions-and-answers/
https://electronicspost.com/category/number-system/
https://electronicspost.com/category/operational-amplifier/
https://electronicspost.com/category/oscilloscopes/
https://electronicspost.com/category/pcb/
https://electronicspost.com/category/popular/
https://electronicspost.com/category/product-reviews/
https://electronicspost.com/category/rectifier/
https://electronicspost.com/category/relay/
https://electronicspost.com/category/resistors/
https://electronicspost.com/category/scr/
https://electronicspost.com/category/semiconductor/
https://electronicspost.com/category/semiconductor-diode/
https://electronicspost.com/category/sequential-circuit/
https://electronicspost.com/category/short-questions/
https://electronicspost.com/category/electronics-questions-and-answers/short-questions-and-answers/
https://electronicspost.com/category/signal-processing/
https://electronicspost.com/category/sinusoidal-oscillator/
https://electronicspost.com/category/special-purpose-diodes/
https://electronicspost.com/category/switching-circuits/
https://electronicspost.com/category/tech/
https://electronicspost.com/category/tech-advice/
https://electronicspost.com/category/tech-news/
https://electronicspost.com/category/transistor/
https://electronicspost.com/category/triac/
https://electronicspost.com/category/uncategorized/
https://electronicspost.com/category/vlsi-design/
https://electronicspost.com/category/voltage-regulator/
https://electronicspost.com/category/voltage-stabilizer/voltage-stabilizer-voltage-stabilizer/


3/18/24, 3:47 PM Solved Problems on Transistor - Electronics Post

https://electronicspost.com/solved-problems-on-transistor/ 4/34

Q6. In a common base connection, α
= 0.95. The voltage drop across 2 kΩ
resistance
which is connected in the collector is
2V. Find the base current.
Solution :

Fig. 2

Fig. 2 shows the required common base connection.

The voltage drop across RC (= 2 kΩ) is 2V.

Q7. For the common base circuit
shown in Fig. 3, determine IC and
VCB . Assume the  transistor to be of
silicon.

Voltage Stabilizer (1)

Waveform coding techniques
(2)

Zener Diode (1)


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Fig. 3

Solution :
Since the transistor is of silicon, VBE = 0.7V.

Applying Kirchhoff’s voltage law to the emitter-side loop,we

get,

Applying Kirchhoff’s voltage law to the collector-side loop, we

have,

Q8. Find the value of β if (i) α = 0.9
(ii) α = 0.98 (iii) α = 0.99.
Solution :
(i) α = 0.9

(ii) α = 0.98

(iii) α = 0.99 
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Q9. Calculate IE in a transistor for
which β = 50 and IB = 20 μA.
Solution :

 

 

 

 

Q10. Find the α rating of the
transistor shown in Fig. 4. Hence
determine the value of IC using both
α and β rating of the transistor.

Fig. 4

Solution :
Fig. 8.20 shows the conditions of the problem.


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Q11. For a transistor, β = 45 and
voltage drop across 1kΩ which is
connected in the  collector circuit is
1 volt. Find the base current for
common emitter connection.
Solution :

Fig. 5

Fig. 5 shows the required common emitter connection. The

voltage drop across RC (= 1 kΩ) is 1 volt.

Q12. A transistor is connected in
common emitter (CE) configuration
in which collector supply is 8 V and
the voltage drop across resistance
RC connected in the collector circuit
is 0.5 V. The value of RC = 800 Ω. If α 
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= 0.96, determine : (i) collector-
emitter voltage (ii) base current.
Solution :

Fig.6

Fig. 6 shows the required common emitter connection with

various values.

(i)

 

 

(ii)

 

 

 

 

 

Q13. An n-p-n transistor at room
temperature has its emitter
disconnected. A voltage of 5 V is
applied between collector and base.
With collector positive, a current of
0.2 μA flows. When the base is 
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disconnected and the same voltage
is applied between collector and
emitter, the current is found to be 20
μA. Find α, IE and IB  when collector
current is 1 mA.
Solution :

Fig. 7

When the emitter circuit is open as shown in Fig.7 (i) , the

collector-base junction is reverse biased. A small leakage

current ICBO flows due to minority carriers.

 

Q14. The collector leakage current in
a transistor is 300 μA in CE
arrangement. If now
the transistor is connected in CB
arrangement, what will be the
leakage current? Given that β = 120.
Solution : 
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Q15. For a certain transistor, IB = 20
μA; IC = 2 mA and β = 80.
Calculate ICBO.
Solution :

Q16. Using diagrams, explain the
correctness of the relation ICEO = (β
+ 1)ICBO.
Solution :
The leakage current ICBO is the current that flows through the

base-collector junction when emitter is open as shown is Fig. 8.

Fig. 8

When the transistor is in CE arrangement, the base current (i.e.

ICBO) is multiplied by β in the collector as shown in Fig. 9.


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Fig.9

 

Q17. Determine VCB in the transistor
circuit shown in Fig. 10 (i). The
transistor is of silicon and has β =
150.
Solution :

Fig.10

Fig. 10 (i) shows the transistor circuit while Fig. 10 (ii) shows

the various currents and voltages along with polarities.


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Q18. In a transistor, IB = 68 μA, IE =
30 mA and β = 440. Determine the α
rating of the transistor. Then
determine the value of IC using both
the α rating and β rating of the
transistor.
Solution :

Q19. A transistor has the following
ratings : IC (max) = 500 mA
and βmax = 300.
Determine the maximum allowable
value of IB for the device.
Solution :

For this transistor, if the base current is allowed to exceed 1.67

mA, the collector current will exceed its maximum rating of

500 mA and the transistor will probably be destroyed.

Q20. Fig. 11 shows the open circuit
failures in a transistor. What will be
the circuit behaviour in each case ?
 

Solution :


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Fig. 11

Fig 11 shows the open circuit failures in a transistor. We shall

discuss the circuit behaviour in each case.

(i) Open emitter :

Fig. 11 (i) shows an open emitter failure in a transistor. Since

the collector diode is not forward biased, it is OFF and there

can be neither collector current nor base current.

Therefore, there will be no voltage drops across either resistor

and the voltage at the base and at the

collector leads of the transistor will be 12V.

(ii) Open-base :

Fig. 11 (ii) shows an open base failure in a transistor. Since the

base is open, there can be no base current so that the transistor

is in cut-off. Therefore, all the transistor currents are 0A. In

this case, the base and collector voltages will both be at 12V.

(iii) Open collector :

Fig. 11 (iii) shows an open collector failure in a transistor. In

this case, the emitter diode is still ON, so we expect to see 0.7V

at the base. However, we will see 12V at the collector because

there is no collector current.

Q21. For the circuit shown in Fig. 12 ,
draw the d.c. load line.


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Fig.12

Solution :
The collector-emitter voltage VCE  is given by ;

This locates the point A of the load line on the collector

current axis. By joining these two points, we get the d.c. load

line AB as shown in Fig. 13.

Fig.13

Q22. In the circuit diagram shown in
Fig. 14, if VCC = 12V and RC = 6

kΩ,  draw the d.c. load line. What will
be the Q point if zero signal base
current is 20μA and β = 50 ?


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Fig.14

Solution :
The collector-emitter voltage VCE  is given by :

When IC = 0, VCE = VCC = 12 V. This locates the point B of the

load line.

When VCE = 0, IC = VCC  / RC  = 12 V/6 kΩ = 2 mA.

This locates the point A of the load line. By joining these two

points, load line AB is constructed as shown in 15.

Fig. 15

 

  
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Fig. 15 shows the Q point. Its co-ordinates are IC  = 1 mA and

VCE= 6 V.

Q23. In a transistor circuit, collector
load is 4 kΩ whereas quiescent
current (zero signal collector
current) is 1 mA. (i) What is the
operating point if  VCC = 10 V ? (ii)
What will be the operating point if
RC = 5 kΩ ?
Solution :

(i) When collector load RC = 4 k Ω , then,

(ii) When collector load RC = 5 k Ω , then,

Q24. Determine the Q point of the
transistor circuit shown in Fig. 16.
Also draw the d.c. load line. Given β
= 200 and VBE = 0.7V.


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Fig. 16

Solution :
The presence of resistor RB in the base circuit should not

disturb you because we can apply Kirchhoff’s voltage law to

find the value of IB and hence IC (= βIB). Referring to Fig. 16

and applying Kirchhoff’s voltage law to base-emitter loop, we

have,

D.C. load line:

In order to draw the d.c. load line, we need two end points.

When IC = 0, VCE = VCC  = 20V. This locates the point B of the

load line on the collector-emitter voltage axis as shown in Fig.

17.

When VCE = 0, IC = VCC / RC = 20V/330Ω = 60.6 mA. This

locates the point A of the load line on the collector current

axis.


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By joining these two points, d.c. load line AB is constructed as

shown in Fig. 17.

Fig. 17

Q25. Determine the Q point of the
transistor circuit shown in Fig. 18.
Also draw the d.c. load line. Given β
= 100 and VBE = 0.7V.



https://electronicspost.com/wp-content/uploads/2019/07/157.png
https://electronicspost.com/wp-content/uploads/2019/07/157.png
https://electronicspost.com/wp-content/uploads/2019/07/158.png
https://electronicspost.com/wp-content/uploads/2019/07/158.png


3/18/24, 3:47 PM Solved Problems on Transistor - Electronics Post

https://electronicspost.com/solved-problems-on-transistor/ 19/34

Fig.18

Solution :
The transistor circuit shown in Fig. 18 may look complex but

we can easily apply Kirchhoff’s voltage law to find the various

voltages and currents in the circuit.

D.C. load line :

The d.c. load line can be constructed as under :

This locates the second point A (OA = 3.51 mA) of the load line

on the collector current axis. By joining points A and B, d.c.

load line AB is constructed as shown in Fig. 19.

Fig.19 
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Q26. In the above example, find (i)
emitter voltage w.r.t. ground (ii) base
voltage w.r.t. ground (iii) collector
voltage w.r.t. ground.
Solution :

Fig.20

Referring  to Fig. 20:

(i) The emitter voltage w.r.t. ground is

(ii) The base voltage w.r.t. ground is

(iii) The collector voltage w.r.t. ground is

Q27. If the collector current changes
from 2 mA to 3mA in a transistor
when collector-
emitter voltage is increased from 2V
to 10V, what is the output resistance
?
Solution : 
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Change in collector-emitter voltage is :

Q28. A change of 200 mV in base-
emitter voltage causes a change of
100 μA in the
base current. Find the input
resistance of the transistor.
Solution :
Change in base-emitter voltage is :

Q29. For a single stage transistor
amplifier, the collector load is RC =
2kΩ and the input resistance Ri =
1kΩ. If the current gain is 50,
calculate the voltage gain of the
amplifier.
Solution :

 

 

 

 

 


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Q30. Find
IC(sat) and VCE(cutoff)  for the
circuit shown in Fig. 21.

Fig.21

Solution :
As we decrease RB, base current and hence collector current

increases. The increased collector current causes a greater

voltage drop across RC ; this decreases the collector-emitter

voltage.

Eventually at some value of RB, VCE  decreases to Vknee . At

this point, collector-base junction is no longer reverse biased

and transistor action is lost.

Consequently, further increase in collector current is not

possible. The transistor conducts maximum collector current

or we can say the transistor is saturated.


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As we increase RB, base current and hence collector current

decreases. This decreases the voltage drop across RC. This

increases the collector-emitter voltage. Eventually, when IB =

0, the emitter-base junction is no longer forward biased and

transistor action is lost.

Consequently, further increase in VCE is not possible. In fact,

VCE now equals to VCC.

Fig. 22 shows the saturation and cut off points. Incidentally,

they are end points of the d.c. load line.

Fig. 22

Q31. Determine the values of
VCE(off) and IC(sat) for the circuit
shown in Fig. 23.


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Fig. 23

Solution :
Applying Kirchhoff’s voltage law to the collector side of the

circuit in Fig. 23, we have ,

Q32. Determine whether or not the
transistor in Fig. 24 is in stauration.
Assume Vknee = 0.2V.


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Fig.24

Solution :

Now we shall see if IB is large enough to produce IC(sat).

 

This shows that with specified β, this base current (= 0.23 mA)

is capable of producing IC greater than IC(sat). Therefore, the

transistor is saturated. In fact, the collector current value of 11.

5 mA is never reached. If the base current value corresponding

to IC(sat) is increased, the collector current remains at the

saturated value (= 9.8 mA).

Q33. Is the transistor in Fig. 25
operating in saturated state ?

Fig.25

Solution :


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Let us relate the values found to the transistor shown in Fig.

26.

Fig.26

As we can see, the value of VBE is 0.95V and the value of VCE =

0.3V.

This leaves VCB of 0.65V (Note that VCE = VCB + VBE).

In this case, collector–base junction (i.e., collector diode) is

forward biased as is the emitter-base junction (i.e., emitter

diode). Therefore, the transistor is operating in the saturation

region.

Q34. For the circuit in Fig. 27, find
the base supply voltage ( VBB) that
just puts the transistor into
saturation. Assume β = 200.

Fig.27

Solution : 
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When transistor first goes into saturation, we can assume that

the collector shorts to the emitter (i.e. VCE = 0) but the

collector current is still β times the base current.

Applying Kirchhoff’s voltage law to the base circuit, we have,

Q35. Determine the state of the
transistor in Fig. 28 for the following
values of collector resistor : (i) RC =
2 kΩ (ii) RC = 4 kΩ (iii) RC = 8 kΩ.

Fig. 28

Solution :
Since IE does not depend on the value of the collector resistor

RC, the emitter current ( IE) is the same for all three parts. 
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(i) When RC = 2 kΩ

Suppose the transistor is active.

Since VC (= 6V) is greater than VE (= 2V), the transistor is

active. Therefore, our assumption that transistor is active is

correct.

(ii) When RC = 4 kΩ

Suppose the transistor is active.

Since VC = VE, the transistor is just at the edge of saturation.

We know that at the edge of saturation, the relation between

the transistor currents is the same as in the active state. Both

answers are correct.

(iii) When RC = 8 kΩ

Suppose the transistor is active.

Since VC < VE, the transistor is saturated and our assumption

is not correct

Q36. In the circuit shown in Fig. 29,
VBB is set equal to the following 
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values:
(i) VBB = 0.5V (ii) VBB = 1.5V (iii)
VBB = 3V. Determine the state of the
transistor for each value of the base
supply voltage VBB.

Fig.29

Solution :
The state of the transistor also depends on the base supply

voltage VBB

(i) For VBB = 0.5V

Because the base voltage VB (= VBB = 0.5V) is less than 0.7V,

the transistor is cut-off.

(ii) For VBB = 1.5V

The base voltage VB controls the emitter voltage VE which

controls the emitter current IE.


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Since VC > VE, the transistor is active and our assumption is

correct.

(iii) For VBB  = 3V

 

 

 

Assuming the transistor is active, we have,

Since VC < VE, the transistor is saturated and our assumption

is not correct.

Q37. The maximum power
dissipation of a transistor is 100mW.
If  VCE = 20V, what is the maximum
collector current that can be allowed
without destruction of the transistor?
Solution :

 

 

 

Q38. For the circuit shown in Fig. 30,
find the transistor power dissipation.
Assume that β = 200.


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Fig.30

Solution :
 

 

 

 

 

Q39. For the circuit shown in Fig. 31,
find the power dissipated in the
transistor. Assume β = 100.

Fig. 31

 

Solution : 
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The transistor is usually used with a resistor RC connected

between the collector and its power supply VCC as

shown is Fig.31.

The collector resistor RC serves two purposes. Firstly, it allows

us to control the voltage VC at the collector.

Secondly, it protects the transistor from excessive collector

current IC and, therefore, from excessive power dissipation.

Referring to Fig. 31 and applying Kirchhoff’s voltage law to the

base side, we have,

Q40. The transistor in Fig.32 has the
following maximum ratings :
PD (max) = 800 mW ; VCE(max) =
15V ; IC(max) = 100 mA. Determine
the maximum value to which
VCC can be adjusted without
exceeding any rating. Which rating
would be exceeded first ?

Fig.32

Solution :

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Note that IC is much less than IC(max) and will not change

with VCC. It is determined only by IB and β. Therefore, current

rating is not exceeded.

If base current is removed causing the transistor to turn off,

VCE(max) will be exceeded because the entire supply voltage

VCC will be dropped across the transistor.

 

 

 

Sasmita
Hi! I am Sasmita . At ElectronicsPost.com I

pursue my love for teaching. I am an M.Tech

in Electronics & Telecommunication

Engineering. And, if you really want to

know more about me, please visit my

"About" Page. Read More



https://electronicspost.com/wp-content/uploads/2019/07/202.png
https://electronicspost.com/wp-content/uploads/2019/07/202.png
https://electronicspost.com/wp-content/uploads/2019/07/203.png
https://electronicspost.com/wp-content/uploads/2019/07/203.png
https://electronicspost.com/author/sasmita/
https://electronicspost.com/about/


3/18/24, 3:47 PM Solved Problems on Transistor - Electronics Post

https://electronicspost.com/solved-problems-on-transistor/ 34/34

Electronics Post Copyright © 2024.Sitemap

Privacy Policy

Terms of Use

About

Contact Us

Basic Electronics
Tutorials

Communication
Tutorials

Basic Electronics
Questions

ElectronicsPost.com is a participant
in the Amazon Services LLC
Associates Program, and we get a
commission on purchases made
through our links.



https://electronicspost.com/
https://electronicspost.com/sitemap/
https://electronicspost.com/privacy-policy/
https://electronicspost.com/terms-of-use/
https://electronicspost.com/about/
https://electronicspost.com/contact-us/
https://electronicspost.com/basic-electronics-tutorials/
https://electronicspost.com/basic-electronics-tutorials/
https://electronicspost.com/communication-tutorials/
https://electronicspost.com/communication-tutorials/
https://electronicspost.com/basic-electronics-questions-and-answers/
https://electronicspost.com/basic-electronics-questions-and-answers/

