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EEEB2014/EEEB273 - Quiz 2 . 
SEMESTER 1, ACADEMIC YEAR 2019/2020 
Date: 3 July 2019 Time: 15 minutes 
 
Question: 
Refer to Figure 1. V+ = +5 V and V-- = -5 V. Assume VBE(on) = 0.7 V, VA = ∞, and β = 50 for all 
transistors in the circuit.  
For RC = 2.2 kΩ and vCM = vB1 = vB2 = 0.8 V, determine the value of IQ such that VCE1 = 2.5 V. 
Write your answers clearly using PEN with enough accuracy and proper Units for the parameters. 
          [10 marks] 
 

 
 
   Figure 1 
 
Answer: 
 
 
 

Name:   Dr JBO 

Student ID Number: Model Answer 

Section:  02 A/B 

Lecturer:  Dr.  Jamaludin Bin Omar 

mVV
I
Vr

I
Vr

V
I

g

rg

iii
iii

eIi
eIi

T

CQ

A
o

CQ

T

T

CQ
m

m

CBE

BEC

Vv
SC

Vv
SC

TEB

TBE

26

signal Small;

1

pnp;

npn;
/

/

=

=

=

=

=

+
=

+=
==

=

=

β

β

β
βα

βα

π

π

 
vC1 = vB1 - VBE1(on) + VCE1   [2] 

= 0.8 – 0.7 + 2.5 = 2.6 V  [1] 
 
vC1 = V+ - iC1 RC 
iC1 = (V+ - vC1 ) / RC    [2] 

= (5 – 2.6) / 2.2k = 1.09 mA  [1] 
 
When vB1 = vB2 = 0.8 V and β = 50:  
iC1  = iC2  and  iE1 = iE2 = ((1+ β) / β) iC1 [2] 
iE1  = iE2 = (51/50)(1.09m) = 1.11 mA  [1] 
IQ = iE1 + iE2  = 2.22 mA  [1] 
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Question: 
Refer to Figure 1. V+ = +5.5 V and V-- = -5.5 V. Assume VBE(on) = 0.7 V, VA = ∞, and β = 40 for 
all transistors in the circuit.  
For RC = 2.4 kΩ and vCM = vB1 = vB2 = 0.9 V, determine the value of IQ such that VCE2 = 2.6 V. 
Write your answers clearly using PEN with enough accuracy and proper Units for the parameters. 
          [10 marks] 
 

 
 
   Figure 1 
 
Answer: 
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vC2 = vB2 - VBE2(on) + VCE2   [2] 

= 0.9 – 0.7 + 2.6 = 2.8 V  [1] 
 
vC2 = V+ - iC2 RC 
iC2 = (V+ - vC2 ) / RC    [2] 

= (5.5 – 2.8) / 2.4k = 1.125 mA  [1] 
 
When vB1 = vB2 = 0.9 V and β = 40:  
iC2  = iC1  and  iE1 = iE2 = ((1+ β) / β) iC1 [2] 
iE1  = iE2 = (41/40)(1.125m) = 1.153 mA  [1] 
IQ = iE1 + iE2  = 2.306 mA  [1] 
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Question: 
Refer to Figure 1. V+ = +5.5 V and V-- = -5.5 V. Assume VBE(on) = 0.7 V, VA = ∞, and β = 40 for 
all transistors in the circuit.  
For RC = 2.6 kΩ and vCM = vB1 = vB2 = 0.4 V, determine the value of IQ such that VCE1 = 2.2 V. 
Write your answers clearly using PEN with enough accuracy and proper Units for the parameters. 
          [10 marks] 
 

 
 
   Figure 1 
 
Answer: 
 
 
 

Name:   Dr JBO 

Student ID Number: Model Answer 

Section:  02 A/B 

Lecturer:  Dr.  Jamaludin Bin Omar 

mVV
I
Vr

I
Vr

V
I

g

rg

iii
iii

eIi
eIi

T

CQ

A
o

CQ

T

T

CQ
m

m

CBE

BEC

Vv
SC

Vv
SC

TEB

TBE

26

signal Small;

1

pnp;

npn;
/

/

=

=

=

=

=

+
=

+=
==

=

=

β

β

β
βα

βα

π

π

 
vC1 = vB1 - VBE1(on) + VCE1   [2] 

= 0.4 – 0.7 + 2.2 = 1.9 V  [1] 
 
vC1 = V+ - iC1 RC 
iC1 = (V+ - vC1 ) / RC    [2] 

= (5.5 – 1.9) / 2.6k = 1.385 mA  [1] 
 
When vB1 = vB2 = 0.4 V and β = 40:  
iC1  = iC2  and  iE1 = iE2 = ((1+ β) / β) iC1 [2] 
iE1  = iE2 = (41/40)(1.385m) = 1.419 mA  [1] 
IQ = iE1 + iE2  = 2.838 mA  [1] 
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Question: 
Refer to Figure 1. V+ = +5 V and V-- = -5 V. Assume VBE(on) = 0.7 V, VA = ∞, and β = 45 for all 
transistors in the circuit.  
For RC = 2.5 kΩ and vCM = vB1 = vB2 = 0.6 V, determine the value of IQ such that VCE2 = 2.4 V. 
Write your answers clearly using PEN with enough accuracy and proper Units for the parameters. 
          [10 marks] 
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vC2 = vB2 - VBE2(on) + VCE2   [2] 

= 0.6 – 0.7 + 2.4 = 2.3 V  [1] 
 
vC2 = V+ - iC2 RC 
iC2 = (V+ - vC2 ) / RC    [2] 

= (5 – 2.3) / 2.5k = 1.08 mA  [1] 
 
When vB1 = vB2 = 0.6 V and β = 45:  
iC2  = iC1  and  iE1 = iE2 = ((1+ β) / β) iC1 [2] 
iE1  = iE2 = (46/45)(1.08m) = 1.104 mA  [1] 
IQ = iE1 + iE2  = 2.208 mA  [1] 


