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Instructions to Candidates:

l. 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.

Ouestion 1

(a) The circuit values in figure I are Rr:33 kQ,R2:10 kQ, Rc:2.2k,Rr: I kCl and V66:18
V.A si l icon NPN transistor is used with p:l00.Find the base working current Isq,,the
collector working current l6q and the collector emitter working voltage VceQ.

( 15 marks )

A thermistor is used for temperature stabilization ,what type of thermistor would it be(b)

.Re-draw the circuit with the thermistor ( 5 marks)
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Ouestion 2

For the feedback amplifier shown in fig 2 assume that 4,:100 determine:

(i) the overall voltage gain of the amplifier

(ii) the input impedance 2,1-

(iii) the output impedance Zog

(iv) What effect if any does the negative feedback has on the bandwidth of an
amplifier. (20 marks)

Question 3

For the circuit shown in fig 3
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Fig 3

Draw the half equivalent circuit that would be used to calculate the differential voltaee
gain. (6 marks )

Give the expression that would be used to find the differential input resistance.(2 mark)

Give the expression used to calculate the differential voltage gain . (4 marks )

Draw the half equivalent circuit that would be used to find the common mode equivalent
circuit. (6 marks )

Give the expression of the common mode input resistance for the circuit. (2 marks )

Ouestion 4

ln integrated circuit techniques the following circuits are used .Show the arrangement of
each circuit when used.

(i) Level shifting with eminer follower.

(ii) Voltage level-shifting with zener diode

(iii) Temperature compensated bias circuit.

(iv) Current mirror circuit.

( v ) Current source circuit which is not temperature dependent.

(4 marks )

(4 marks)

(4 marks)

(4 marks)

(4 marks )



Ouestion 5

(a) Draw the circuit diagram of a basic step up and a basic step down switching regulator.

For each circuit give the expression for the output voltage. (10 marks)

(b) Determine the minimum and the maximum output voltage for the LM3l7 regulator shown
ln

Figure 4 below given that Iap; :l00pA (6 marks)

(c)

'F ig  
4

A 78XX series three terminal regulator with extemal transistor and current limiting is used

in a power supply,show the circuit connection of the regulator. (4 marks)

With the help of characteristics differentiate between the output and transfer
characteristics of a MOSFET in the depletion mode, enhancement mode use
some numerical values in your characteristics Draw the circuit symbol of each MOSFET.

( 20 marks)

Question 6

Vrr.r+30 V



Ouestion 7

( a ) Find the current 11 in the circuit in fig 5.

8 ohms

(4 marks )

l2 Volts



( b ) A 80 volts peak to peak ac voltage supplies the input of the circuit

in fig 6 .Sketch the output waveform at the point marked Vom .( 4marks )

Volts

Fig 6

( c ) Design a circuit that will produce the output waveform that is shown at

the output of the black box when a the shown waveform is applied at

the input terminals in fig 7. What is the name of the circuit designed. ( 6 marks )
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Input waveform

Fig 8

( e ) State the names of two materials that are mostly used in making

semiconductors. (2 marks )

Ouestion 8

( a )

( b )

Draw a typical circuit that can be used as a CMOS gate . (5 marks )

For an N-channel JUGFET Ioss is 9 ma, Vp is minus 3,5 Volts and Vcs is

minus 2 Volts. For the JUGFET calculate the value of the drain current Ip ,the

value of gmo &nd the value of g. . (5 marks )

( c ) A zener diode is used with a series resistor Rr: 20 ohms ,V2 :18 Volts and

a load resistor of Rr :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 '

( iii ) The minimum rated power dissipation in

( 3 marks )

the series resistor R, . (4 marks )


