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INSTRUCTIONS TO CANDIDATE

This paper consists of TWO sections: A and B.
Attempttions'in' section'A'and ' ANY THREE () quesiors in sdion B,
Marks for each question are indicated in the br-a.c; k..e;ts:.

Candidates are provided with a separate answet“bo “o°k"“l'et
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DO NOT write on the question paper.

Tehisp aperconsists'efsTHREE (3) printed pages
Candidate should check the question paper to ascertain that all pages are printed as

indicated and that no questions are missing.
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SECTION A (40 MARKS)
Attempt ALL questions in this section
1. Mdek useddnverup \ofatom spwhich conbue © the elearicl
properties of the material. Outline THREE groups of materials used in electronics.

(3 Marks)
2. Thermionic emission is the emission of electrons from an electrode when the electrode

isheate ds kdst EBHREE factors affecting the rate of thermionic emission.
(3 marks)

3. The electrical conductivity of semiconductors changes with temperature variations.

Explain TWO effects of temperature on semiconductors. (4 marks)

4. With reference to semiconductor theory, define the following terms

i Holes; (1 mark)
; (1 mark)
i, Adeom, (1 mark)
iv. Biasing. (1 mark)

5. Electronic components are used in industrial technology to design circuits and devices.

Sketch symbols of the following electronicc 0 m p on

i Zener diode (1 mark)

ii. Unijunction transistor; (1 mark)

iiic LED, (1 mark)
6. A transsior hes three teminals which can bé'con'nedtertial ‘difference sou'ree:

Name the THREE terminals of a transistor. (3 Marks)

7. Electronicsisabranc h . o.f engjinee.r.in,g which deals with conduction through vacuum,
gas or semiconductor. List FOUR applications of electronics in engineering.
(4 marks)
8pReesisfierend coloiurandsawhich can be used to determine values or sizes of
resistors. Determine the resistance of resistors with the following colour bands.
I Orange, Green, Red, Blue, Violet; (2 marks)
ii. Red, Violet, Yellow, Black, Red, Black. (2 marks)
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The transistor amplification process forms the basis for the operation of various
electronic devices. Name FOUR classes of transistor amplifiers. (4 marks)
9. Hiesaeusedforssign.g.and current. control. Sae FOUR types of filers

(4 marks)
10. Several electronic components are commonly used in electronic circuits. Differentiate
between active and passive electronic components, giving examples of each.
(4 marks)
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Attempt any THREE (3) questions in this section
11 a) The output of a rectifier circuit contains ripples. Using a circuit diagram and

waveforms, explain the process of eliminating ripples in a rectifier circuit using a
C-filter (8 marks)
b #=A 2T far’drstoT 4s/a'device consisting of two PN junctions. Using a diagram, explain
the working of the following types of transisto
I. P-N-P Transistor; (6 marks)
ii. N-P-N Transistor. (6 marks)
12.
a) An a.c voltage of peak value 20V is connected in series with a silicon diode and

load resistance of 500Q. If the forward resistance of the diode is 10, find;

i Peak current through the diode (2 marks)
i, (3 mark)
il W’ h"a"t will be the peak voltage and current if the diode is assumed to be ideal?
(2 marks)

b) Rectifiers are used in electronic circuits to,. con vert,a.c,.supply to dc. supply. Using
a circuit diagram, describe the operation of a Centre-tapped full-wave rectifier.
(8 marks)
C) 07R g a rees21shrevlow shows transistor biasing with the base resistor method.
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Figure 1
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I Determine the collector current Ic and collector-emitter voltage Vce.
Neglecting the small base-emitter voltage. Given that f =50; (3 marks)
ii. Iif Ra:inisichanged to-50 k€, find the new gperating point 3

marks)
13.
a) Using diagrams, explain the following methods of biasing a PN junction.
(5 marks)
ii. Forward biasing. (5 marks)

b) Special semiconductor devices are constructed for specific functionalities. Describe
the construction and operation of silicon-controlled rectifier. (10 marks)

14,
a) In electronic circuits, transistors are configured according to their amplification.
With the aid of a circuit diagram, describe the following methods of transistor

configurations.

I.; nGommon emitter configurations; (2 marks)
ii. Common base configurations (2 marks)
ili. Common collector configurations. (2 marks)

Extrinsic semiconductors are
subdivided into two classes. Using
diagrams,

explain the formation of the following extrinsic semiconductors.
P-type; (5 marks)
\2 N-type. (5 amoarkcso)
b) In semiconductor theory, materials ha'v'€ ‘va ri'o us typ es of energy bands. Describe
TWO types of energy bands. (4 marks)
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