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Instructions to Candidates:
1. Answer any five questions only.
2. All questions carry equal marks.
3. Show all your steps clearly in any calculation.
4. Start the answers for each question on a fresh page.

Question 1

(a) Find the current I; in the circuit in fig 1. (4 marks )
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*(b) A 40 volts peak to peak ac voltage supplies the input of the circuit

in fig 2 .Sketch the output waveform at the point marked Vour -( 4marks )
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' (c) Designa circuit that will produce the output waveform that is shown at
the output of the black box when the shown waveform is applied at

the input terminals in fig 3. What is the name of the circuit designed. (6 marks )
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(d) Design a circuit that will give out the waveform which is shown

in fig 4. Give a suitable amplitude to the input waveform. (4 marks )
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(e) State the names of two materials that are mostly used in making
semiconductors. (2 marks )
Question 2
(a) Draw a typical circuit that can be used as a CMOS gate . (5 marks )
(b) For an N-channel JUGFET Ipss is 9 ma, Vp is minus 3,5 Volts and Vgs is
minus 2 Volts. For the JUGFET calculate the value of the drain current Ip ,the
value of gme and the value of gp,. (9 marks )
(¢) Showing the circuit symbol , sketch the transfer characteristics and the

out put characteristics of an n-channel and a p-channel
(i) enhancement mode MOSFET (3 marks )

(ii) depletion mode MOSFET ( 3 marks)




Question 3

For the circuit of an amplifier shown in fig 5 ,C;= C, =1 microfarad, Vcc=30 Volts

C5 =0,1 microfarad ,R;= 68 kilo Ohms, R,= 6,8 kilo Ohms, R3 =10 kilo-Ohms

the following values using r.=50mV/I.

(i)  The input resistance of the amplifier ri, .
(ii) The load resistance of the amplifier r .
(iii) The voltage gain of the amplifier .

(iv) The power gain of the amplifier.

(v) Convert the power gain to decibels

- R4 = 1,5 kilo-Omhs,Rs =8,2 kilo -Ohms and beta for T; is 150.For the amplifier calculate

(8 marks )
( 3marks )
(3 marks )
(4 marks )

(2 marks )
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Question 4
(a)

(b)

Question 5

Design a regulated power supply using the LM317 with the following data,

L4 = 100 micro Amperes, Vier=1,25 Volts and a 680 omhs . The regulated output
voltage is 30 Volts .Show the circuit arrangement and calculate the resistor that
would make the required output voltage. (10 marks )
A zener diode is used with a series resistor R¢=20 Ohms ,Vz =18 Volts and

a load resistor of R; =200 Ohms .Draw the circuit of the stabilized power supply.
The input varies from 20 Volts to 30 Volts.

(i) Calculate the minimum and the maximum currents of the

zener diode (3 marks )

(ii )  Determine the minimum and the maximum power that is

dissipated in the zener diode . (3 marks )

(iii) The minimum rated power dissipation in the series resistor R;. (4 marks)

Calculate the upper cut off frequency of the amplifier in fig 6.The coupling

capacitance is Co= 40 PF, Cuc =8pf Cp. =10 PF and the beta for T1 is 200,
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Ri=68k, R=10k -R2=6,8 k ,R;=R= 39 k ,R4=470 ohms and Vee =30 Volts.(20 marks )

The circuit in fig 7 shows an amplifier with feedback. State the type of feedback used in

this Circuit . The amplifier has a éurrent gain of 100 without feedback, input resistance of

2kQ and output resistance of 10 kQ R4=470 0 ,R8=4700),R9=] 00Q,R10=2.2 K, and

Vee=+30 V.

(i) Identify the components that apply the feedback
(i)  Find the feedback factor .

(iii) Calculate the input resistance with feedback.

(iv ) Calculate the output resistance with feedback. (12 marks )
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Question 7

Question 8§

(@)

(b)

For the circuit shown in fig 8 ,h¢, for Q:1=80, r;;=19.7 ohms and hg.;, for

Q2 =100 and re; =24.53 ohms, determine

(i) the input resistance of the amplifier (3marks)
(ii) the output resistance of the amplifier (3 marks)
(iii ) the voltage gain of the two sage amplifier (6 marks)
( vi) the current gain of the amplifier. (4 marks)
(v) the power gain of the amplifier, (4 marks )
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Draw the circuit of a transistor Colpits oscillator ,write the expression that

will determine the frequency of oscillation,

(7 marks)

Draw the circuit of a transistor RC phase shift oscillator, Briefly

describe the oscillator in terms of reason of choice components

-determining the output frequency.

(6 marks )
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For a Hartely oscillator L,=0.4 mH,L,= 0.002 mH and C, =0.002 KF. (2 marks )

Draw the circuit of the oscillator and determine the frequency of

oscillation and the minimum gain of the circuit required for oscillation., (5 marks )




