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INSTRUCTIONS TO CANDIDATES: There are SIX questions.

Answer ANY FOUR questions.

All questions carry equal marks.

Marks for parts of questions are shown
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Electronic calculators may be used
provided that data and program storage
memory is cleared prior to the
examination.

CANDIDATES REQUIRE: Formula Sheet (attached).
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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).

M~ |1
1 <
4KQ D1 D2
g -
T - 6KQ -
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.

(@)

Vo (v) A

Vin (V)

(10 marks)

(b)

|

vo (v) A

N

3 6 Vin (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(2000wt). 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 MQ is connected to the input terminals of an amplifier having an open-
circuit voltage gain of Avec = 10% an input resistance of Rj = 2 MQ, and an
output resistance of Ro= 2 Q, the load resistance R = 8Q.

Find i) Voltage gain Avs=Vo/Vs and Ay =Vo/Vi.
i) Current gain. Note: A=Ay Ri /RL.

iii) Power gain. Note: G=A, A

Ro
M
+ l IO
10%Vi
Ve Ru
M)

(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 Ipg and
Vbsq for the circuit. The FET transistor has KP= 50 pA/VZ, V=1V, L= 10 um
and W=200 pm. Please draw the Thevenin equivalent circuit to help the
solution.

Note: K = ZXE.

L 2’ Ip = K(VGS - Vto)2

™ +20V
R1=1.3 MQ
}7
|
[
Rs=2 KQ
R2=700 KQ

|

(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 =100 and 8=300.

(16 marks)

(b) Draw the corresponding Thevenin Equivalent Circuit and the equivalent Large-
Signal DC circuit model.

(9 marks)

= Vce=+15V

R1=10KQ RC= 1KQ

R =1KQ
E

R2=5KQ

|

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 =25V ?

(4 marks)
[
S—
10k
Vi=1iov O—{ 11—
2.2k U1
[ e
Vout
+
v2=25v O—mL__}—
10k OPAMP
O g O
ov

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.

24 k R
24 k0 f R,
24k )
24ka il
+
—o+]2 V
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=1V

Voltage divider: VRri=Vs(Ri/(Ri+Rs))
Current gain: Ai=loll;

Power gain: Apr=Po/Pi=Volo/Vili = AvAi

Bipolar Transistor:
le=lg+lc= (B+1) Is
lc=Bls
r= = V1/ls , where V1=0.026V
Ig = (B + DI

VB—VBE

In =
P T Rg(B+ Rg

PLEASE TURN THE PAGE.....



Page 10 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
MOSFET:

Ve=(R2/(R1+R2) ) * Vb

Ve= Ves+Rs Ip

Io=K(VaGs-Vi)2

Vps=Vbp - (Rp+Rs)*Ip

K = %?i Ip = K(Vgs — Vio)?

Operational Amplifier:

Rf
=1+ —
R

—

c V.
y Z_Rf[v_a+v_b+v_cJ=_Rf Vi

0 Ra Rb Rc j=a RJ
V -R
ot Inverting
Vin Ra
Diode:

— V’lf
¥ 2.)7?(:'
92 - 61
buty eyele = (=)

............. Multiple Inputs

END OF FORMULA SHEET

END OF PAPER



