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Q1. An npn silicon transistor has VCC = 6 V and
the collector load RC = 2.5 kΩ. Find : (i) The
maximum collector current that can be allowed
during the application of signal for faithful
ampli�cation. (ii) The minimum zero signal
collector current required.
Solution :
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Fig.1

Collector supply voltage, VCC = 6 V 

Collector load, RC = 2.5 kΩ 

(i) We know that for faithful ampli�cation, VCE should not be less than 1V for
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silicon transistor. 

∴      Max. voltage allowed across RC = 6 − 1 = 5 V 

∴      Max. allowed collector current = 5 V/RC = 5 V/2.5 kΩ = 2 mA

Thus, the maximum collector current allowed during any part of the signal is 2

mA. If the collector current is allowed to rise above this value, VCE will fall below

1 V. Consequently, value of β will fall, resulting in unfaithful ampli�cation.

(ii) During the negative peak of the signal, collector current can at the most be

allowed to become zero. As the negative and positive half cycles of the signal are

equal, therefore, the change in collector current due to these will also be equal

but in opposite direction.

∴       Minimum zero signal collector current required = 2 mA/2 = 1 mA
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HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com
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During the positive peak of the signal [point A in Fig. 1(ii)], iC = 1 + 1 = 2mA

And during the negative peak (point B), iC = 1 − 1 = 0 mA

Q2. A transistor employs a 4 kΩ load and VCC =
13V. What is the maximum input signal if β =
100 ? Given Vknee = 1V and a change of 1V in
VBE causes a change of 5mA in collector
current.
Solution :
Collector supply voltage, VCC  = 13 V 

Knee voltage, Vknee = 1 V 

Collector load, RC = 4 kΩ 

24KV vacuum circuit breaker

ABB vacuum circuit breaker

Buy high quality medium voltage vacuum circuit breaker manufacturer
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∴       Max. allowed voltage across RC = 13 − 1 = 12 V 

∴       Max. allowed collector current, iC  =12 V /RC = 12 V/ 4 KΩ = 3 mA

Maximum base current, iB = iC / β = 3 mA / 100 = 30 μA

Now Collector current / Base voltage (signal voltage) = 5 mA/V

∴  Base voltage (signal voltage) = Collector current / (5 mA/V )= 3 mA /( 5 mA/V) =

600 mV

Q3. Fig. 2 (i) shows biasing with base resistor
method. (i) Determine the collector current
IC and collector-emitter voltage VCE . Neglect
small base-emitter voltage. Given that β = 50.
(ii) If RB in this circuit is changed to 50 kΩ, �nd
the new operating point.
Solution :
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Fig. 2
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In the circuit shown in Fig. 2 (i), biasing is provided by a battery VBB (= 2V) in

the base circuit which is separate from the battery VCC (= 9V) used in the output

circuit.

The same circuit is shown in a simpli�ed way in Fig. 2 (ii). Here, we need show

only the supply voltages, + 2V and +9V. It may be noted that negative terminals

of the power supplies are grounded to get a complete path of current.

(i) Referring to Fig.2 (ii) and applying Kirchhoff ’s voltage law to the circuit

ABEN, we get,

(ii) When RB is made equal to 50 kΩ, then it is easy to see that base current is

doubled i.e. IB = 40 μA.
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Q4. Fig. 3 (i) shows that a silicon transistor with
β = 100 is biased by base resistor method.
Draw the d.c. load line and determine the
operating point. What is the stability factor ?
Solution :

Fig. 3

Here, VCC = 6 V, RB = 530 kΩ, RC = 2 kΩ 

HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com

OPEN
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D.C. load line

Referring to Fig. 3 (i), VCE = VCC − ICRC

When IC = 0, VCE = VCC = 6 V. This locates the �rst point B (OB = 6V) of the load

line on collector-emitter voltage axis as shown in Fig. 3 (ii).

When VCE = 0,   IC = VCC/RC = 6V/2 kΩ = 3 mA.

This locates the second point A (OA = 3mA) 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. 3(ii).

Operating point Q

As it is a silicon transistor, therefore, VBE = 0.7V. Referring to Fig. 3(i), it is clear

that :
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Fig. 3 (ii) shows the operating point Q on the d.c. load line. Its co-ordinates are

IC = 1mA and VCE = 4V.

Q5. (i) A germanium transistor is to be operated
at zero signal IC  = 1mA. If the 
collector supply VCC = 12V, what is the value
of RB in the base resistor method ? Take β =
100. 
(ii) If another transistor of the same batch with
β = 50 is used, what will be the new value of
zero signal IC for the same RB ?
Solution :
                         Given,   VCC = 12 V, β = 100

As it is a Ge transistor, therefore, VBE = 0.3 V

(i)     Zero signal IC = 1 mA
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(ii)  Now β = 50

Q6. Calculate the values of three currents in the
circuit shown in Fig. 4.



HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com
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Fig. 4

Solution :
Applying Kirchhoff ‘s voltage law to the base side and taking resistances in kΩ

and currents in mA, we have,



HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com
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Q7. Design base resistor bias circuit for a CE
ampli�er such that operating point is VCE = 8V
and IC = 2 mA. You are supplied with a �xed
15V d.c. supply and a silicon transistor with β =
100. Take base-emitter voltage VBE = 0.6V.
Calculate also the value of load resistance that
would be employed.
Solution :
Fig. 5 shows CE ampli�er using base resistor method of biasing. 

HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com

OPEN
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Fig. 5



HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com
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Q8. A base bias circuit in Fig. 6 is subjected to
an increase in temperature from 25°C 
to 75°C. If β = 100 at 25°C and 150 at 75°C,
determine the percentage change in Q-point
values ( VCE and IC) over this temperature
range. Neglect any change in VBE and the
effects of any leakage current.

Fig 6

Solution :
At 25°C :



HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com
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At 75 °C :

Q9. In base bias method, how Q-point is
affected by changes in VBE and ICBO.
Solution : 

HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com

OPEN

https://electronicspost.com/wp-content/uploads/2019/07/219.png
https://electronicspost.com/wp-content/uploads/2019/07/220.png
https://electronicspost.com/wp-content/uploads/2019/07/221.png
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CWom234a1YtvcA4Kj9u8P_ae48A-416i3auyWxLviD5m0xZaSDhABIPXK9x1g7QKgAbSO6dkoyAEBqQL0ZOYd9QuEPqgDAcgDwwSqBPcBT9CXp5QvyN_UdvEvDHXSVMUtVlLc5WbVGSgymWBlGiNTjPXgHBfGuFfb2wpIkuXd1hLqpgj1d_s3jCOj-LvCh0OKnrxPVmQPWZDUUoQ-ZPzZe8yHZ-QK6lYJODJ7ARuQQBQ9n_pfVfs-DOMu7xIvG39UdIrAy1Gve8Szk6o-smWOUa84Cx7m7SXpldHAnGy9fe1PXYBKtMqIdeMTu4MIas3eTKJyWb5n6GQcjzNItMHlLA2TiVq4jdsjZtOT63G6xMndof62bejsIxtly-zrnjcwx60X3eFpbCk0pKQQfkegcNzhtsLbuB77asOUBw8jtQEfT9dP1cAE3fmTjoAEoAZmgAe0xrm5A6gHjs4bqAeT2BuoB-6WsQKoB_6esQKoB6SjsQKoB9XJG6gHpr4bqAfz0RuoB5bYG6gHqpuxAqgH35-xAtgHAdIIEwiAIRABGB4yAQo6B4_QgICAgASxCfoQAp6kyo0XgAoBmAsByAsBuAwB2BMN0BUB-BYBgBcB&ae=1&num=1&cid=CAASEuRokXWrmtP_FVCYqo0spfFXHQ&sig=AOD64_3mRUJHNivgOt4TtCZLFmLuF8b2Fw&client=ca-pub-9379665029861449&nb=0&adurl=https://www.jggyelectrical.com/vacuum-circuit-breaker-vcb.html%3Fgclid%3DEAIaIQobChMIm8jkiebF-AIVgpH9Bx39Ew7-EAEYASAAEgK1R_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CWom234a1YtvcA4Kj9u8P_ae48A-416i3auyWxLviD5m0xZaSDhABIPXK9x1g7QKgAbSO6dkoyAEBqQL0ZOYd9QuEPqgDAcgDwwSqBPcBT9CXp5QvyN_UdvEvDHXSVMUtVlLc5WbVGSgymWBlGiNTjPXgHBfGuFfb2wpIkuXd1hLqpgj1d_s3jCOj-LvCh0OKnrxPVmQPWZDUUoQ-ZPzZe8yHZ-QK6lYJODJ7ARuQQBQ9n_pfVfs-DOMu7xIvG39UdIrAy1Gve8Szk6o-smWOUa84Cx7m7SXpldHAnGy9fe1PXYBKtMqIdeMTu4MIas3eTKJyWb5n6GQcjzNItMHlLA2TiVq4jdsjZtOT63G6xMndof62bejsIxtly-zrnjcwx60X3eFpbCk0pKQQfkegcNzhtsLbuB77asOUBw8jtQEfT9dP1cAE3fmTjoAEoAZmgAe0xrm5A6gHjs4bqAeT2BuoB-6WsQKoB_6esQKoB6SjsQKoB9XJG6gHpr4bqAfz0RuoB5bYG6gHqpuxAqgH35-xAtgHAdIIEwiAIRABGB4yAQo6B4_QgICAgASxCfoQAp6kyo0XgAoBmAsByAsBuAwB2BMN0BUB-BYBgBcB&ae=1&num=1&cid=CAASEuRokXWrmtP_FVCYqo0spfFXHQ&sig=AOD64_3mRUJHNivgOt4TtCZLFmLuF8b2Fw&client=ca-pub-9379665029861449&nb=7&adurl=https://www.jggyelectrical.com/vacuum-circuit-breaker-vcb.html%3Fgclid%3DEAIaIQobChMIm8jkiebF-AIVgpH9Bx39Ew7-EAEYASAAEgK1R_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CWom234a1YtvcA4Kj9u8P_ae48A-416i3auyWxLviD5m0xZaSDhABIPXK9x1g7QKgAbSO6dkoyAEBqQL0ZOYd9QuEPqgDAcgDwwSqBPcBT9CXp5QvyN_UdvEvDHXSVMUtVlLc5WbVGSgymWBlGiNTjPXgHBfGuFfb2wpIkuXd1hLqpgj1d_s3jCOj-LvCh0OKnrxPVmQPWZDUUoQ-ZPzZe8yHZ-QK6lYJODJ7ARuQQBQ9n_pfVfs-DOMu7xIvG39UdIrAy1Gve8Szk6o-smWOUa84Cx7m7SXpldHAnGy9fe1PXYBKtMqIdeMTu4MIas3eTKJyWb5n6GQcjzNItMHlLA2TiVq4jdsjZtOT63G6xMndof62bejsIxtly-zrnjcwx60X3eFpbCk0pKQQfkegcNzhtsLbuB77asOUBw8jtQEfT9dP1cAE3fmTjoAEoAZmgAe0xrm5A6gHjs4bqAeT2BuoB-6WsQKoB_6esQKoB6SjsQKoB9XJG6gHpr4bqAfz0RuoB5bYG6gHqpuxAqgH35-xAtgHAdIIEwiAIRABGB4yAQo6B4_QgICAgASxCfoQAp6kyo0XgAoBmAsByAsBuAwB2BMN0BUB-BYBgBcB&ae=1&num=1&cid=CAASEuRokXWrmtP_FVCYqo0spfFXHQ&sig=AOD64_3mRUJHNivgOt4TtCZLFmLuF8b2Fw&client=ca-pub-9379665029861449&nb=8&adurl=https://www.jggyelectrical.com/vacuum-circuit-breaker-vcb.html%3Fgclid%3DEAIaIQobChMIm8jkiebF-AIVgpH9Bx39Ew7-EAEYASAAEgK1R_D_BwE


6/24/22, 2:28 PM Solved Problems on Transistor Biasing - Electronics Post

https://electronicspost.com/solved-problems-on-transistor-biasing/ 17/48

In addition to being affected by change in β, the Q-point is also affected by

changes in VBE and ICBO in the base bias method.

(i) Effect of VBE :

The base-emitter-voltage VBE decreases with the increase in temperature (and

vice-versa). The expression for IB in base bias method is given by ;

It is clear that decrease in VBE increases IB . This will shift the Q-point (IC  = βIB 

and VCE = VCC – IC RC). The effect of change in VBE is negligible if VCC >> VBE

(VCC atleast 10 times greater than VBE).

(ii) Effect of ICBO :

The reverse leakage current ICBO has the effect of decreasing the net base

current and thus increasing the base voltage. It is because the �ow of ICBO

creates a voltage drop across RB that adds to the base voltage as shown in Fig. 7.

Therefore, change in ICBO shifts the Q-point of the base bias circuit.



HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com
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Fig. 7

However, in modern transistors, ICBO is usually less than 100 nA and its effect

on the bias is negligible if VBB >> ICBO RB.

Q10. Fig. 8 (i) shows the base resistor
transistor circuit. The device (i.e. transistor) 
has the characteristics shown in Fig. 8 (ii).
Determine VCC, RC and RB .



HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com
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Fig. 8

Solution :
From the d.c load line, VCC = 20V.



HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com

OPEN
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Q11. What fault is indicated in (i) Fig. 9 (i) and
(ii) Fig. 9 (ii) ?

Fig. 9

Solution :
(i) The obvious fault in Fig. 9(i) is that the base is internally open. It is because

3V at the base and 9V at the collector mean that transistor is in cut-off state. 

(ii) The obvious fault in Fig. 9 (ii) is that collector is internally open. The voltage

at the base is correct. The voltage of 9V appears at the collector because the

‘open’ prevents collector current.



HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com

OPEN
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Q12. For the emitter bias circuit shown in Fig.
10, �nd IE, IC, VC and VC and VCE for β= 85
and VBE = 0.7V.

Fig. 10

Solution :



HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com

OPEN
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Q13. Determine how much the Q-point in Fig.
11 will change over a temperature range where
β increases from 85 to 100 and VBE ,decreases
from 0.7V to 0.6V.

Fig. 11

Solution :
For β = 85 and VBE = 0.7V

As calculated in the above Question.12, IC = 1.73 mA and VCE = 14.6V.


HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com

OPEN
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For β = 100 and VBE = 0.6V

Q14. Fig. 12 shows a silicon transistor biased
by collector feedback resistor method. 
Determine the operating point. Given that β =
100.



HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com
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Fig. 12

Solution :
VCC = 20V, RB = 100 kΩ, RC = 1kΩ

Since it is a silicon transistor, VBE = 0.7 V.

Assuming IB to be in mA and using the relation,



HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com

OPEN
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Q15. (i) It is required to set the operating point
by biasing with collector feedback 
resistor at IC = 1mA, VCE  = 8V. If β = 100,
VCC = 12V, VBE = 0.3V, how will you do it ? 
(ii) What will be the new operating point if β =
50, all other circuit values remaining the same
?
Solution :
Given, VCC  = 12V, VCE = 8V, IC = 1mA, β = 100, VBE = 0.3V

(i) To obtain the required operating point, we should �nd the value of RB.


HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com

OPEN

https://electronicspost.com/wp-content/uploads/2019/07/232.png
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CWom234a1YtvcA4Kj9u8P_ae48A-416i3auyWxLviD5m0xZaSDhABIPXK9x1g7QKgAbSO6dkoyAEBqQL0ZOYd9QuEPqgDAcgDwwSqBPcBT9CXp5QvyN_UdvEvDHXSVMUtVlLc5WbVGSgymWBlGiNTjPXgHBfGuFfb2wpIkuXd1hLqpgj1d_s3jCOj-LvCh0OKnrxPVmQPWZDUUoQ-ZPzZe8yHZ-QK6lYJODJ7ARuQQBQ9n_pfVfs-DOMu7xIvG39UdIrAy1Gve8Szk6o-smWOUa84Cx7m7SXpldHAnGy9fe1PXYBKtMqIdeMTu4MIas3eTKJyWb5n6GQcjzNItMHlLA2TiVq4jdsjZtOT63G6xMndof62bejsIxtly-zrnjcwx60X3eFpbCk0pKQQfkegcNzhtsLbuB77asOUBw8jtQEfT9dP1cAE3fmTjoAEoAZmgAe0xrm5A6gHjs4bqAeT2BuoB-6WsQKoB_6esQKoB6SjsQKoB9XJG6gHpr4bqAfz0RuoB5bYG6gHqpuxAqgH35-xAtgHAdIIEwiAIRABGB4yAQo6B4_QgICAgASxCfoQAp6kyo0XgAoBmAsByAsBuAwB2BMN0BUB-BYBgBcB&ae=1&num=1&cid=CAASEuRokXWrmtP_FVCYqo0spfFXHQ&sig=AOD64_3mRUJHNivgOt4TtCZLFmLuF8b2Fw&client=ca-pub-9379665029861449&nb=0&adurl=https://www.jggyelectrical.com/vacuum-circuit-breaker-vcb.html%3Fgclid%3DEAIaIQobChMIm8jkiebF-AIVgpH9Bx39Ew7-EAEYASAAEgK1R_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CWom234a1YtvcA4Kj9u8P_ae48A-416i3auyWxLviD5m0xZaSDhABIPXK9x1g7QKgAbSO6dkoyAEBqQL0ZOYd9QuEPqgDAcgDwwSqBPcBT9CXp5QvyN_UdvEvDHXSVMUtVlLc5WbVGSgymWBlGiNTjPXgHBfGuFfb2wpIkuXd1hLqpgj1d_s3jCOj-LvCh0OKnrxPVmQPWZDUUoQ-ZPzZe8yHZ-QK6lYJODJ7ARuQQBQ9n_pfVfs-DOMu7xIvG39UdIrAy1Gve8Szk6o-smWOUa84Cx7m7SXpldHAnGy9fe1PXYBKtMqIdeMTu4MIas3eTKJyWb5n6GQcjzNItMHlLA2TiVq4jdsjZtOT63G6xMndof62bejsIxtly-zrnjcwx60X3eFpbCk0pKQQfkegcNzhtsLbuB77asOUBw8jtQEfT9dP1cAE3fmTjoAEoAZmgAe0xrm5A6gHjs4bqAeT2BuoB-6WsQKoB_6esQKoB6SjsQKoB9XJG6gHpr4bqAfz0RuoB5bYG6gHqpuxAqgH35-xAtgHAdIIEwiAIRABGB4yAQo6B4_QgICAgASxCfoQAp6kyo0XgAoBmAsByAsBuAwB2BMN0BUB-BYBgBcB&ae=1&num=1&cid=CAASEuRokXWrmtP_FVCYqo0spfFXHQ&sig=AOD64_3mRUJHNivgOt4TtCZLFmLuF8b2Fw&client=ca-pub-9379665029861449&nb=7&adurl=https://www.jggyelectrical.com/vacuum-circuit-breaker-vcb.html%3Fgclid%3DEAIaIQobChMIm8jkiebF-AIVgpH9Bx39Ew7-EAEYASAAEgK1R_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CWom234a1YtvcA4Kj9u8P_ae48A-416i3auyWxLviD5m0xZaSDhABIPXK9x1g7QKgAbSO6dkoyAEBqQL0ZOYd9QuEPqgDAcgDwwSqBPcBT9CXp5QvyN_UdvEvDHXSVMUtVlLc5WbVGSgymWBlGiNTjPXgHBfGuFfb2wpIkuXd1hLqpgj1d_s3jCOj-LvCh0OKnrxPVmQPWZDUUoQ-ZPzZe8yHZ-QK6lYJODJ7ARuQQBQ9n_pfVfs-DOMu7xIvG39UdIrAy1Gve8Szk6o-smWOUa84Cx7m7SXpldHAnGy9fe1PXYBKtMqIdeMTu4MIas3eTKJyWb5n6GQcjzNItMHlLA2TiVq4jdsjZtOT63G6xMndof62bejsIxtly-zrnjcwx60X3eFpbCk0pKQQfkegcNzhtsLbuB77asOUBw8jtQEfT9dP1cAE3fmTjoAEoAZmgAe0xrm5A6gHjs4bqAeT2BuoB-6WsQKoB_6esQKoB6SjsQKoB9XJG6gHpr4bqAfz0RuoB5bYG6gHqpuxAqgH35-xAtgHAdIIEwiAIRABGB4yAQo6B4_QgICAgASxCfoQAp6kyo0XgAoBmAsByAsBuAwB2BMN0BUB-BYBgBcB&ae=1&num=1&cid=CAASEuRokXWrmtP_FVCYqo0spfFXHQ&sig=AOD64_3mRUJHNivgOt4TtCZLFmLuF8b2Fw&client=ca-pub-9379665029861449&nb=8&adurl=https://www.jggyelectrical.com/vacuum-circuit-breaker-vcb.html%3Fgclid%3DEAIaIQobChMIm8jkiebF-AIVgpH9Bx39Ew7-EAEYASAAEgK1R_D_BwE


6/24/22, 2:28 PM Solved Problems on Transistor Biasing - Electronics Post

https://electronicspost.com/solved-problems-on-transistor-biasing/ 26/48

Now, collector load is

(ii) Now β = 50, and other circuit values remain the same.

Q16. It is desired to set the operating point at
2V, 1mA by biasing a silicon transistor with



HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com

OPEN

https://electronicspost.com/wp-content/uploads/2019/07/233.png
https://electronicspost.com/wp-content/uploads/2019/07/234.png
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CWom234a1YtvcA4Kj9u8P_ae48A-416i3auyWxLviD5m0xZaSDhABIPXK9x1g7QKgAbSO6dkoyAEBqQL0ZOYd9QuEPqgDAcgDwwSqBPcBT9CXp5QvyN_UdvEvDHXSVMUtVlLc5WbVGSgymWBlGiNTjPXgHBfGuFfb2wpIkuXd1hLqpgj1d_s3jCOj-LvCh0OKnrxPVmQPWZDUUoQ-ZPzZe8yHZ-QK6lYJODJ7ARuQQBQ9n_pfVfs-DOMu7xIvG39UdIrAy1Gve8Szk6o-smWOUa84Cx7m7SXpldHAnGy9fe1PXYBKtMqIdeMTu4MIas3eTKJyWb5n6GQcjzNItMHlLA2TiVq4jdsjZtOT63G6xMndof62bejsIxtly-zrnjcwx60X3eFpbCk0pKQQfkegcNzhtsLbuB77asOUBw8jtQEfT9dP1cAE3fmTjoAEoAZmgAe0xrm5A6gHjs4bqAeT2BuoB-6WsQKoB_6esQKoB6SjsQKoB9XJG6gHpr4bqAfz0RuoB5bYG6gHqpuxAqgH35-xAtgHAdIIEwiAIRABGB4yAQo6B4_QgICAgASxCfoQAp6kyo0XgAoBmAsByAsBuAwB2BMN0BUB-BYBgBcB&ae=1&num=1&cid=CAASEuRokXWrmtP_FVCYqo0spfFXHQ&sig=AOD64_3mRUJHNivgOt4TtCZLFmLuF8b2Fw&client=ca-pub-9379665029861449&nb=0&adurl=https://www.jggyelectrical.com/vacuum-circuit-breaker-vcb.html%3Fgclid%3DEAIaIQobChMIm8jkiebF-AIVgpH9Bx39Ew7-EAEYASAAEgK1R_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CWom234a1YtvcA4Kj9u8P_ae48A-416i3auyWxLviD5m0xZaSDhABIPXK9x1g7QKgAbSO6dkoyAEBqQL0ZOYd9QuEPqgDAcgDwwSqBPcBT9CXp5QvyN_UdvEvDHXSVMUtVlLc5WbVGSgymWBlGiNTjPXgHBfGuFfb2wpIkuXd1hLqpgj1d_s3jCOj-LvCh0OKnrxPVmQPWZDUUoQ-ZPzZe8yHZ-QK6lYJODJ7ARuQQBQ9n_pfVfs-DOMu7xIvG39UdIrAy1Gve8Szk6o-smWOUa84Cx7m7SXpldHAnGy9fe1PXYBKtMqIdeMTu4MIas3eTKJyWb5n6GQcjzNItMHlLA2TiVq4jdsjZtOT63G6xMndof62bejsIxtly-zrnjcwx60X3eFpbCk0pKQQfkegcNzhtsLbuB77asOUBw8jtQEfT9dP1cAE3fmTjoAEoAZmgAe0xrm5A6gHjs4bqAeT2BuoB-6WsQKoB_6esQKoB6SjsQKoB9XJG6gHpr4bqAfz0RuoB5bYG6gHqpuxAqgH35-xAtgHAdIIEwiAIRABGB4yAQo6B4_QgICAgASxCfoQAp6kyo0XgAoBmAsByAsBuAwB2BMN0BUB-BYBgBcB&ae=1&num=1&cid=CAASEuRokXWrmtP_FVCYqo0spfFXHQ&sig=AOD64_3mRUJHNivgOt4TtCZLFmLuF8b2Fw&client=ca-pub-9379665029861449&nb=7&adurl=https://www.jggyelectrical.com/vacuum-circuit-breaker-vcb.html%3Fgclid%3DEAIaIQobChMIm8jkiebF-AIVgpH9Bx39Ew7-EAEYASAAEgK1R_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CWom234a1YtvcA4Kj9u8P_ae48A-416i3auyWxLviD5m0xZaSDhABIPXK9x1g7QKgAbSO6dkoyAEBqQL0ZOYd9QuEPqgDAcgDwwSqBPcBT9CXp5QvyN_UdvEvDHXSVMUtVlLc5WbVGSgymWBlGiNTjPXgHBfGuFfb2wpIkuXd1hLqpgj1d_s3jCOj-LvCh0OKnrxPVmQPWZDUUoQ-ZPzZe8yHZ-QK6lYJODJ7ARuQQBQ9n_pfVfs-DOMu7xIvG39UdIrAy1Gve8Szk6o-smWOUa84Cx7m7SXpldHAnGy9fe1PXYBKtMqIdeMTu4MIas3eTKJyWb5n6GQcjzNItMHlLA2TiVq4jdsjZtOT63G6xMndof62bejsIxtly-zrnjcwx60X3eFpbCk0pKQQfkegcNzhtsLbuB77asOUBw8jtQEfT9dP1cAE3fmTjoAEoAZmgAe0xrm5A6gHjs4bqAeT2BuoB-6WsQKoB_6esQKoB6SjsQKoB9XJG6gHpr4bqAfz0RuoB5bYG6gHqpuxAqgH35-xAtgHAdIIEwiAIRABGB4yAQo6B4_QgICAgASxCfoQAp6kyo0XgAoBmAsByAsBuAwB2BMN0BUB-BYBgBcB&ae=1&num=1&cid=CAASEuRokXWrmtP_FVCYqo0spfFXHQ&sig=AOD64_3mRUJHNivgOt4TtCZLFmLuF8b2Fw&client=ca-pub-9379665029861449&nb=8&adurl=https://www.jggyelectrical.com/vacuum-circuit-breaker-vcb.html%3Fgclid%3DEAIaIQobChMIm8jkiebF-AIVgpH9Bx39Ew7-EAEYASAAEgK1R_D_BwE


6/24/22, 2:28 PM Solved Problems on Transistor Biasing - Electronics Post

https://electronicspost.com/solved-problems-on-transistor-biasing/ 27/48

collector feedback resistor RB. If β = 100, �nd
the value of RB.
Solution :

Fig. 13
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Q17. Find the Q-point values ( IC and VCE) for
the collector feedback bias circuit shown in Fig.
14.
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Fig. 14

Solution :
Fig. 14 shows the currents in the three resistors (RC, RB and RE) in the circuit. By

following the path through VCC , RC, RB, VBE and RE and applying Kirchhoff’s

voltage law, we have,
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Q18. Find the d.c. bias values for the collector-
feedback biasing circuit shown in Fig. 15. How
does the circuit maintain a stable Q point
against temperature variations ?
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Fig.15

Solution :
The collector current is
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Stability of Q-point :

We know that β varies directly with temperature and VBE varies inversely with

temperature. As the temperature 

goes up, β goes up and VBE goes down. The increase in β increases IC (= βIB). The

decrease in VBE increases IB which in turn increases IC . As IC tries to increase,

the voltage drop across RC (= IC RC ) also tries to increases. This tends to reduce

collector voltage VC  and, therefore, the voltage across RB. The reduced voltage

across RB reduces IB and offsets the attempted increase in IC  and attempted

decrease in VC . The result is that the collector feedback circuit maintains a

stable Q-point. The reverse action occurs when the temperature decreases.

Q19. Fig. 16 shows the voltage divider bias
method. Draw the d.c. load line and determine
the operating point. Assume the transistor to
be of silicon.
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Fig. 16

Solution :
d.c. load line :

The collector-emitter voltage VCE is given by :
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This locates the second point A (OA = 5 mA) of the load line on the collector

current axis. By joining points A and B, the d.c. load line AB is constructed as

shown in Fig. 17.

Fig. 17

Operating point :

For silicon transistor, VBE = 0.7 V



HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com

OPEN

https://electronicspost.com/wp-content/uploads/2019/07/245.png
https://electronicspost.com/wp-content/uploads/2019/07/246.png
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CWom234a1YtvcA4Kj9u8P_ae48A-416i3auyWxLviD5m0xZaSDhABIPXK9x1g7QKgAbSO6dkoyAEBqQL0ZOYd9QuEPqgDAcgDwwSqBPcBT9CXp5QvyN_UdvEvDHXSVMUtVlLc5WbVGSgymWBlGiNTjPXgHBfGuFfb2wpIkuXd1hLqpgj1d_s3jCOj-LvCh0OKnrxPVmQPWZDUUoQ-ZPzZe8yHZ-QK6lYJODJ7ARuQQBQ9n_pfVfs-DOMu7xIvG39UdIrAy1Gve8Szk6o-smWOUa84Cx7m7SXpldHAnGy9fe1PXYBKtMqIdeMTu4MIas3eTKJyWb5n6GQcjzNItMHlLA2TiVq4jdsjZtOT63G6xMndof62bejsIxtly-zrnjcwx60X3eFpbCk0pKQQfkegcNzhtsLbuB77asOUBw8jtQEfT9dP1cAE3fmTjoAEoAZmgAe0xrm5A6gHjs4bqAeT2BuoB-6WsQKoB_6esQKoB6SjsQKoB9XJG6gHpr4bqAfz0RuoB5bYG6gHqpuxAqgH35-xAtgHAdIIEwiAIRABGB4yAQo6B4_QgICAgASxCfoQAp6kyo0XgAoBmAsByAsBuAwB2BMN0BUB-BYBgBcB&ae=1&num=1&cid=CAASEuRokXWrmtP_FVCYqo0spfFXHQ&sig=AOD64_3mRUJHNivgOt4TtCZLFmLuF8b2Fw&client=ca-pub-9379665029861449&nb=0&adurl=https://www.jggyelectrical.com/vacuum-circuit-breaker-vcb.html%3Fgclid%3DEAIaIQobChMIm8jkiebF-AIVgpH9Bx39Ew7-EAEYASAAEgK1R_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CWom234a1YtvcA4Kj9u8P_ae48A-416i3auyWxLviD5m0xZaSDhABIPXK9x1g7QKgAbSO6dkoyAEBqQL0ZOYd9QuEPqgDAcgDwwSqBPcBT9CXp5QvyN_UdvEvDHXSVMUtVlLc5WbVGSgymWBlGiNTjPXgHBfGuFfb2wpIkuXd1hLqpgj1d_s3jCOj-LvCh0OKnrxPVmQPWZDUUoQ-ZPzZe8yHZ-QK6lYJODJ7ARuQQBQ9n_pfVfs-DOMu7xIvG39UdIrAy1Gve8Szk6o-smWOUa84Cx7m7SXpldHAnGy9fe1PXYBKtMqIdeMTu4MIas3eTKJyWb5n6GQcjzNItMHlLA2TiVq4jdsjZtOT63G6xMndof62bejsIxtly-zrnjcwx60X3eFpbCk0pKQQfkegcNzhtsLbuB77asOUBw8jtQEfT9dP1cAE3fmTjoAEoAZmgAe0xrm5A6gHjs4bqAeT2BuoB-6WsQKoB_6esQKoB6SjsQKoB9XJG6gHpr4bqAfz0RuoB5bYG6gHqpuxAqgH35-xAtgHAdIIEwiAIRABGB4yAQo6B4_QgICAgASxCfoQAp6kyo0XgAoBmAsByAsBuAwB2BMN0BUB-BYBgBcB&ae=1&num=1&cid=CAASEuRokXWrmtP_FVCYqo0spfFXHQ&sig=AOD64_3mRUJHNivgOt4TtCZLFmLuF8b2Fw&client=ca-pub-9379665029861449&nb=7&adurl=https://www.jggyelectrical.com/vacuum-circuit-breaker-vcb.html%3Fgclid%3DEAIaIQobChMIm8jkiebF-AIVgpH9Bx39Ew7-EAEYASAAEgK1R_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CWom234a1YtvcA4Kj9u8P_ae48A-416i3auyWxLviD5m0xZaSDhABIPXK9x1g7QKgAbSO6dkoyAEBqQL0ZOYd9QuEPqgDAcgDwwSqBPcBT9CXp5QvyN_UdvEvDHXSVMUtVlLc5WbVGSgymWBlGiNTjPXgHBfGuFfb2wpIkuXd1hLqpgj1d_s3jCOj-LvCh0OKnrxPVmQPWZDUUoQ-ZPzZe8yHZ-QK6lYJODJ7ARuQQBQ9n_pfVfs-DOMu7xIvG39UdIrAy1Gve8Szk6o-smWOUa84Cx7m7SXpldHAnGy9fe1PXYBKtMqIdeMTu4MIas3eTKJyWb5n6GQcjzNItMHlLA2TiVq4jdsjZtOT63G6xMndof62bejsIxtly-zrnjcwx60X3eFpbCk0pKQQfkegcNzhtsLbuB77asOUBw8jtQEfT9dP1cAE3fmTjoAEoAZmgAe0xrm5A6gHjs4bqAeT2BuoB-6WsQKoB_6esQKoB6SjsQKoB9XJG6gHpr4bqAfz0RuoB5bYG6gHqpuxAqgH35-xAtgHAdIIEwiAIRABGB4yAQo6B4_QgICAgASxCfoQAp6kyo0XgAoBmAsByAsBuAwB2BMN0BUB-BYBgBcB&ae=1&num=1&cid=CAASEuRokXWrmtP_FVCYqo0spfFXHQ&sig=AOD64_3mRUJHNivgOt4TtCZLFmLuF8b2Fw&client=ca-pub-9379665029861449&nb=8&adurl=https://www.jggyelectrical.com/vacuum-circuit-breaker-vcb.html%3Fgclid%3DEAIaIQobChMIm8jkiebF-AIVgpH9Bx39Ew7-EAEYASAAEgK1R_D_BwE


6/24/22, 2:28 PM Solved Problems on Transistor Biasing - Electronics Post

https://electronicspost.com/solved-problems-on-transistor-biasing/ 35/48

Fig.17 shows the operating point Q on the load line. Its co-ordinates are IC = 2.15

mA, VCE = 8.55 V.

Q20. Calculate the emitter current in the
voltage divider circuit shown in Fig. 18. 
Also �nd the value of VCE and collector
potential VC.
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Fig. 18

Solution :
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Q21. For the circuit shown in Fig. 19, �nd the
operating point. What is the stability factor of
the circuit ? Given that β = 50 and VBE = 0.7V.

Fig. 19

Solution :
Fig. 19 shows the circuit of potential divider bias and Fig. 20 shows it with

potential divider circuit replaced by Thevenin’s equivalent circuit.



HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com
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Fig. 20



HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com
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Q22. The circuit shown in Fig. 21 uses silicon
transistor having β = 100. Find the operating
point and stability factor.



HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com
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Fig. 21

Solution :
Fig. 21 shows the circuit of potential divider bias and  Fig. 22 shows it with

potential divider circuit replaced by Thevenin’s equivalent circuit.



HV vacuum circuit breaker - 24KV vacuum 
circuit breaker
JGGY electrical provides high quality vacuum circuit breaker MV 12KV-40KV jggyelectrical.com

OPEN
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Fig. 22
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Q23. In the circuit shown in Fig. 23, the
operating point is chosen such that IC = 2mA,
VCE = 3V. If RC = 2.2 kΩ, VCC = 9V and β = 50,
determine the values of R1, R2 and RE. Take
VBE = 0.3V and I1 = 10IB .
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Fig. 23

Solution :
Given, RC = 2.2 kΩ, VCC = 9V and β = 50,  VBE = 0.3V and I1 = 10IB .

As IB is very small as compared to I1, therefore, we can assume with reasonable

accuracy that I1 �owing through R1 also �ows through R2.
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Applying Kirchhoff ‘s voltage law to the collector side of the circuit, we get,

Q24. An npn transistor circuit as shown in Fig.
24 has α = 0.985 and VBE = 0.3V. If VCC =16V, 

HV vacuum circuit breaker - 24KV vacuum 
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calculate R1 and RC to place Q point at IC =
2mA,VCE = 6 volts.

Fig. 24

Solution :
Given, α = 0.985 , VBE = 0.3V and VCC =16V
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