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Q1 

(a) 

What is the graphical Volt-ampere characteristic plot of the normal silicon diode and 

ideal- diode model?                                                                                                    

(10 marks) 

(b) 

Use the ideal-diode model to analyse the circuit as shown in Fig.1(b) to decide the 

working status of diode D1 and D2. (Please analyse all possible situations with 

proper equivalent circuit for both two diodes). 

 

Fig.1(b) Diode circuit model 

 

 (15 marks) 

 

 

      Total 25 marks 

 

PLEASE TURN THE PAGE….. 
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Q2. 

Using diode or Zener Diode to Design clipper circuits that have the transfer 

characteristics shown below if 0.6 V drop in the forward direction of diode is set. 

(a) 

3

3

-3

-3

Vin (V)

Vo (V)

 

  (10 marks) 

(b) 

           

3 6

3

4.5

Vin (V)

Vo (V)

             (15 marks) 

 

Total 25 marks 

PLEASE TURN THE PAGE….. 
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Q3. 

(a) A certain noninverting amplifier has a voltage-gain magnitude of 100. The 

input voltage is 𝑉𝑖(𝑡) = 0.5sin⁡(2000𝜋𝑡) . What is the expression for output 

voltage Vo(t) ? 

 

(5 marks) 

(b) If the amplifier is an inverting amplifier, repeat the question to find the 

expression of output voltage Vo(t). 

(4 marks) 

(c) A source with an internal voltage of Vs = 1 mV and an internal resistance of Rs 

= 1 MΩ is connected to the input terminals of an amplifier having an open-

circuit voltage gain of Avoc = 104, an input resistance of Ri = 2 MΩ, and an 

output resistance of R0 = 2 Ω, the load resistance RL = 8Ω.  

 

Find   i) Voltage gain Avs=V0/Vs and Av =V0/Vi. 

                            ii) Current gain.  Note: Ai=Av Ri /RL. 

                           iii) Power gain. Note: G=Av Ai                                                                                                                                    

DC

Rs

Vs
Ri 104Vi

+

- RL

R0

+

-

V0

I0

Vi

+

-
 

(16 marks) 

 

Total 25 marks 

 

PLEASE TURN THE PAGE….. 



Page 5 of 10 
 
UNIVERSITY OF BOLTON 
SCHOOL OF ENGINEERING 
B.ENG (HONS) ELECTRICAL AND ELECTRONIC ENGINEERING 
EXAMINATION SEMESTER 2 - 2018/2019 
INTRODUCTORY ANALGOUE ELECTRONICS 
MODULE NO. EEE4014 
 

 

Q4.  

           Analyse the fixed-plus self-bias circuit shown below and determine IDQ and 

VDSQ for the circuit. The FET transistor has KP= 50 µA/V2, Vto=1 V, L= 10 µm 

and W=200 µm. Please draw the Thevenin equivalent circuit to help the 

solution.                                                                                                                 

                      Note: 𝐾 =
𝑤

𝐿

𝐾𝑃

2
;  𝐼𝐷 = 𝐾(𝑉𝐺𝑆 − 𝑉𝑡𝑜)

2 

 

+20 V

R1=1.3 MΩ 

R2=700 KΩ 

Rs= 2 KΩ 

 

(25 marks) 

Total 25 marks 

 

PLEASE TURN THE PAGE….. 
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Q5. 

 Analyse the Four-Resistor Bias BJT transistor Circuit as shown in Fig.Q5. 

 

(a)  Determine the value of IC and VCE for the circuit for β=100 and β=300.  

(16 marks) 

 

(b)  Draw the corresponding Thevenin Equivalent Circuit and the equivalent Large-

Signal DC circuit model. 

(9 marks) 

 

Vcc=+15 V

R1=10 KΩ 

R2=5 KΩ 

R
E

= 1 KΩ 

R
C

= 1 KΩ 

 

Fig. Q5: A BJT Transistor Circuit 

                                                                                                                                     

Total 25 marks 

PLEASE TURN THE PAGE….. 
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Q6. 

a)  An operational amplifier has high input impedance and low output impedance. Briefly 
explain why this is desirable.  
 
 

(6 marks)  
 

b)  Fig.6b is a diagram of a summing inverting negative feedback operational amplifier 
circuit with two inputs V1 and V2 and an output Vo. What is the value of Vo if V1=1.5V 
and V2 = 2.5V ? 
 

(4 marks)  

 

Fig.6b: Summing amplifier (has a supply of +/- 12 V) 

 

Q6 continues over the page… 

 

PLEASE TURN THE PAGE….. 
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Q6 continued… 

c)  Determine the input voltage (Vin1) from a cascaded operational amplifier circuit 
as shown in Fig.Q6c. 

 

Fig.Q6c: A cascaded operational amplifier circuit. 

 
 

(7 marks)  
 
d) Briefly define the term common mode rejection ratio. An amplifier has a CMRR of 
75 dB. Restate this CMRR as an arithmetic ratio e.g. x:1, where x is a numerical 
value.  

(8 marks) 

Total 25 marks 

 

END OF QUESTIONS 

 

PLEASE TURN THE PAGE FOR FORMULA SHEETS 
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Formula sheet 

 
These equations are given to save short‐term memorisation of details of derived 
equations and are given without any explanation or definition of symbols; the student 
is expected to know the meanings and usage. 
 

Ohms law:  V=RI 

Power :  P= IV 

Voltage divider: VRi=Vs(Ri/(Ri+Rs)) 

Current gain:  Ai=Io/Ii  

Power gain:  AP=Po/Pi=VoIo/ViIi = AvAi  

 

Bipolar Transistor: 

IE=IB+IC= (+1) IB 

IC=IB   

r = VT/IB , where  VT=0.026V 

 𝐼𝐸 = (𝛽 + 1)𝐼𝐵 

⁡𝐼𝐵 =
𝑉𝐵−𝑉𝐵𝐸

𝑅𝐵+(𝛽 + 1)𝑅𝐸
 

 

 

 

PLEASE TURN THE PAGE….. 
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MOSFET: 

VG=(R2/(R1+R2) ) * VD 

VG= VGS+RS ID 

ID=K(VGS-Vt)2 

VDS=VDD - (RD+RS)*ID 

𝐾 =
𝑤

𝐿

𝐾𝑃

2
;  𝐼𝐷 = 𝐾(𝑉𝐺𝑆 − 𝑉𝑡𝑜)

2 

Operational Amplifier: 

                                           

                         ------------- Non-inverting  

 

                                                                     ------------- Multiple Inputs 

 

                              ------------- Inverting  

 

Diode: 

 

 

 

 

END OF FORMULA SHEET 

END OF PAPER 
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