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TUTORIAL 6 

1. Determine the voltage and current at the terminals B, E and C for each of the following 
circuit. The transistor is Silicon and VBE = 0.7 V. Determine the mode of operation of each 
transistor. VCE(sat) = 0.3 V.     
(a)  

ER =3.3 kΩ

CR =4.7 kΩ

4 V

10 V=100 οβ

 

     (b) 

ER =3.3 kΩ

CR =4.7 kΩ

6 V

10 V=100 οβ
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(c) 

ER =3.3 kΩ

CR =4.7 kΩ

10 V=100 οβ

 

2. The following transistor is a Silicon with VBE=0.7 V, IB=40 μA and ICB0=0. If VBB=6 V, 
RE=1 kΩ and β=80, determine 

(i) IEQ and RB. 
(ii) VCEQ if VCC=15 V and RC=3 kΩ. 

ER

CR

BR

CCV

BBV
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(iii) Draw the current components and the direction of their flow in an NPN BJT 
operating as an amplifier. 

 

4(a).Sketch the output characteristic of a CE NPN transistor.  Label the saturation, active and 
cut-off regions. 

(b). Calculate the transistor’s currents shown in the following diagram. Determine the   
Silicon transistor’s operating region. Given β0=120 and ICB0=20 nA. 

ER =2 kΩ

CR =3 kΩ

BR =200 kΩ

CCV =10 V 

BBV =5 V

 

     5(a).For the CB and CE Silicon NPN BJT amplifier, sketch: 

(i) the transistor’s biasing diagram 
(ii) the input characteristic with the axis labeled 
(iii) the output characteristic with the axis and the typical input and leakage currents 

labeled  

       (b).A transistor is connected as a CE amplifier. If RC=2.2 kΩ, VCC=18 V and IB=40 μA, 
determine the biasing condition of the device and estimate the undistorted maximum 
output. Assume that the transistor is Silicon and VBE=0.7 V. 
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BR CR

CCV

 

6(a). A Germanium transistor is operating as an amplifier (in its forward active mode). It has a 
leakage current ICB0 = 5 μA that has to be considered and β = 100. If the transistor is connected 
to operate as a CE, determine the collector current if: 

(i) I B = 0 
(ii) I B = 40 μA 

(b). For the circuit below, β0 = 100, IBQ = 20 μA, VCC=15 V and RC=3 kΩ. If ICB0 = 0, 
determine 

CR

BR

CCV

BBV

CI

BI

EI

0β =100

 
(i) IEQ  
(ii) VCEQ   
(iii) VCEQ if RC is increased to 6 kΩ 
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(c) Assume that the collector characteristic below is for the transistor in the circuit shown in 
(b). If IBQ = 20 μA, VCEQ=9 V, VCC=14 V and the leakage current can be neglected, determine 
from the graph 

(i) ICQ  
(ii) RC   
(iii) IEQ  
(iv) β0  

 

7. Draw the transistor characteristic for the following circuit. Draw the load line of the 
circuit on the characteristic. What is the purpose of drawing the load line? If the circuit is to 
function as a switch, explain in detail the changes in IE.      

CR

BR

CCV

BBV

CI

BI

EI
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8. For the following 2 biasing BJT circuits, determine IC and VCE for 

(i) hFE  = 50 

(ii) hFE  = 150  

VBE for  the transistors is 0.7 V. Reverse leakage current can be neglected. Comment on 
the performance (i.e. stability of the biasing point) for each circuit based on the results from (i) 
and (ii). 

286 kΩ

15 V

2 kΩ 18 kΩ

15 V

1 kΩ

1 kΩ
12 kΩ

 

9. The Silicon transistor in the following circuit has ICB0 = 0, hFE = 100 and VBE = 0.7 V. 

(a) If RC = 2 kΩ and VCC = 12 V, determine RF to obtain the maximum output signal swing. 

(b) Determine the emitter resistance, RE, which when added to the following Silicon 
transistor circuit will cause the circuit to operate with the following condition:  VCEQ = 5 
V, β0 = 80, ICB0 = 0, VBE = 0.7 V, RF = 220 kΩ, RC = 2 kΩ and VCC = 12 V.                   

CR

SR

CCV

SV

CC

LR
CC

FR
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10. State whether the transistor in each circuit below is biased in the active, saturation or cut-
off region. Give reasons for your answer.  

n npE

B

C

(i)

npE

B

C

(ii)

p

npE

B

C

(iii)

p n pE

B

C

(iv)

n

 


