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QUESTION ONE (COMPULSARY) [30 MARKS]

Define the following terms
i) Electric current [1 marks]
ii) Potential difference [1 marks]
Two filament lamps A and B take 0.8A and 0.9A respectively, when connected across a 110V supply.
Calculate the value of current when they are connected in series across a 220V supply. (assume the
filament resistance remains the same) [4 marks]
A factory has a 240-V supply from which the following loads are taken :

Lighting: Three hundred 150-W, four hundred 100 W and five hundred 60-W lamps

Heating: 100 kW

Motors: A total of 44.76 kW

Miscellaneous: Various load taking a current of 40 A.

Assuming that the lighting load is on for a period of 4 hours/day, the heating for 10 hours per day and

the remainder for 2 hours/day,

i) Determine the weekly consumption of the factory in kWh when working on a 5-day week.
[4 marks]
Determine capacitance that must be connected in series with a 30 uF capacitor for the equivalent
capacitance 10 be 12 pk [2 marks]
Explain any three advantages of digital systems have over analog systems [3 marks]
Discuss the effect of temperature on good conductors. [3 marks]
Describe the behaviour of a pn junction under forward and reverse biasing. [3 marks]
State any two advantages of full-wave bridge rectifier [1 marks]
Explain the applications of the following classes of transistors. [2 marks]
i) Low-noise 1) Switch
Convert the binary number 1010 1011.01 1112 10; [3 marks]
1) Hexadecimal ii) Decimal
Convert hexadecimal number A25C. 2An [3 marks]
i) Binary ii) Octal
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QUESTION TWO [20 MARKS]
Name the three possible transistor connections. [3 marks]
In a common base connection, the emitter current is ImA. If the emitter circuit is open, the collector
current is 50 pA. Find the total collector current. Given that o = 0.92. [2 marks]

Draw a well labeled common collector NPN transistor test circuit for the various transistor

characteristics [3 marks]
Sketch and explain the following characteristics for the test circuit of 2 ¢) above

1) Input characteristic [3 marks]
ii) Output characteristic [3 marks]
Explain the construction and working of a JFET [3 marks]
Describe the operation CE transistor connection as an amplifier [3 marks]

QUESTION THREE [20 MARKS]

Define the following terms

i) Circuit [1 mark]
i) Electric network [1 mark]
A current of 3A flows through a circuit for 2 minutes. Determine the number of electrons that flow at

a point in the circuit (le= 1.6 x 1077 C) [3 marks]

For the circuit shown in Figure below, find, using the Kirchhoff’s law;

i) Current that {Tows through the 20Q branch. [5 marks]
ii) Power dissipated by the 6€2 branch [3 marks]
50 6Q
20 0

Tza v ’TSZV

A circuit consisting of two capacitors P and Q in parallel, connected in series with another capacitor
®

R. the capacitances o P, Q and R are 4uF, 12ul" and 8uF respectively. When the circuit is connected

across a 300V d.c supply determine;

i) The total capacitance of the circuit [2 marks]
ii) The p.d across each capacitor [3 marks]
iii) The chargc on each capacitor [2 marks]
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QUESTION FOUR [20 MARKS]

a) Write short notes on the following :

i) Peak inverse voltage
[2 marks]
ii) Breakdown voltage

[2 marks]

b) The figure below shows the short circuit failures in a transistor. What will be the circuit behavior in

each case’ [6 marks]
+12V +12V
+12V +12V +12V T
T | T 3
Ry 2 Ry Ry Ve
<
(i) (if) (iii)

¢) A battery having an E.M.F of E volts and internal resistance 0.2 Q is connected across terminals A

and B of the circuit
10Q

e
e

— . T

6Q

e s

@) i ®)
A B

Given that the power dissipated at the 3Q resistor is 2.25W calculate the value of E. [5 marks]
d) Explain bricfly any Four factors that affect resistance of a material, hence derive the for specific

resistance of a material [Smarks]
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QUESTION FIVE [20 MARKS]

a) For the arrangement shown in the Figure below Calculate;

i) The equivalent capacitance of the circuit, [3 marks]
ii) The voltage across OR, and [3 marks]
iii) The charge on each capacitor.. [2 marks]

2nkEl

b) A capacitor is charged with 8 mC. If the energy stored is 0.4. Determine;
i) The voltage and [3 marks]
ii) The capacitance. [3 marks]

¢) Describe the following types of capacitors

i) Variable air capacitor [2 marks]
ii) Paper capacitor [2 marks]
d) State one application for each case in 4 (c) above. [2 marks]
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