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{c) Brnicily describe:

(i)

{ii)
i) (i)

(i)

A reduced-voltage threc-phase motor starter that does not use a transformer
(2 marks)

A non-reduced voltage three-phase motor starter (2 marks)

Drescribe the effect of zingle-phasing on the operation of a three-phase motor.

(2 marks)

Diescribe how an operator of a three-phase electric motor can be protected from
electric shock. (2 marks)
Total 20 marks

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.

01317020/F 2013




11. Figurs 13 shows the electrie circuit of an auto-transformer three-phase clectric motor starter

—
g —

Figure 13. Three-phase auto-transformer maotor

{a) (i) Mame the circuit components of the motor starter identified by EACH of the letters
OFIOEE
and B in Figure 13.

{2 marks)

(i) State the function of EACH of the components of the motor circuit identificd by
the letters (). (B) and (C). {6 marks)

{b) Ericfly deseribe EACH of the following terms when used in connection with threc-phase

molors:
(i) Synchronous specd {1 mark)
(iiy  Slip {1 mark)
(ili)  Single-phasing {1 mark)
{iv)  Star connection {1 mark)
GO ON TO THE NEXT PAGE
01317020:F 2013
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(b} Acapacitance of 10 pfiz connected in series with a 302 resistor across a 300V, 50Hz supply.

(i) Drawy the circuit diagram and a phasor diagram showing the relationship between
the voltages and current in the circuit. {4 marks)

(i)  Calculaic the

a}  capacitive reactance of the capacitance {2 marks)
b)  impedance of the circuwit {2 marks)
c)  current in the circuit {2 marks)
d)  power factor of the circut. {2 marks)

Total 20 marks

GO OMN TO THE NEXT PAGE
O1317T020/F 2013
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SECTION C
Candidates MUST answer ONE question from this section.

Each gquestion is worth TWENTY marks.

1IN Figure 12 shows the circuit diagram of a quick-start Huorescent lamp.

®

L & LA

®

—

Figure 12. Circuit diagram of a quick-start fuorescent lamp

Name the circuit compenents identified by EACH of the letters ([ A) and (B).
(2 marks)

ia} 1]

Name the circuit components identificd by EACH of the letters (C). (D) and (E)

(i}
and atate the function of EACH.

(6 marks)

GO OMN TO THE NEXT PAGE

O1317020¢F 2013
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{c) Figure 11 shows a diode-resistor logic {DRL) circuit for a two-input AND-gate.

10V
I)I
A n—k Ii
INFUT - o
Iy,
B °—|Q7 OUTPUT
Yo o 0V
-+
Figure 11. Diode-resistor logic circuit for AND gate
(i) Bricfly describe the operation of the logic gate when
a) Logic 0 is applied to both input= {1 mark)

by Logic | is applied to input A and logic 0 is applied to input B {1 mark)
¢} Logic | is applied to input B and logic 0 is applicd to input A {1 mark)
d)  Logic | is applied to both inputs A and B. {1 mark)

(1i) Construct a truth table that shows the logic cutput for EACH of the FOUR states
of input logic mentioned in(c) (i) (4 marks)

{iii) Sketch an electric circuit connection of two single-pole. single-throw switches
{SP5T)and a ilament lamp that can be used to show the operation of the two-imput
AMD logic gate. (2 marks)

Total 20 marks

GO OMN TO THE NEXT PAGE
O1317T020/F 2013
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o Figure 10 shows the basic elements of a personal computer sy stenn.

MEMORY
F Y
h 4
ARITHMETIC
AND
LOGIC UNIT
INFUT | [ OUTPUT
DEVICE = "| DEVICE
CONTROL UNIT
Central Processing Unit
Figure 10k Basic computer system
{a) State the names of
(i) TWO imput devices (2 marks)
{1i) TWO output devices (2 marks)
{iii) TWO types of memory. (2 marks)
3] (i) ‘What type of communication is used to transfer information between the computer

{ii)

O1317020¢F 2013

componenis? (2 marks)

‘What is the name of the form of communication that transfers information between
the computer components? (2 marks)

GO OMN TO THE NEXT PAGE
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(b} TR, and TR, are pnp silicon transistors.

Calculate the

(i}
(i}
i)
(iv)
v

O1317020¢F 2013

TR, base voltage

TR, emitter voltage
TR, cmitter current
voltage drop across B,

TR, collector voltage.

(2 marks)
(2 marks)
{2 marks)
{2 marks)
(2 marks)

Total 20 marks

GO OMN TO THE NEXT PAGE
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Figure % shows a two-stage R.C. coupled a.f. transistor amplifier in which tranzistors TR, and TR,
are biased for class A operation.

{ii)

i)
{iv)

O1317020¢F 2013

Figure 9. Two-stage R.C. transistor amplifier

State the pari of the charactenistic curve at which the transisiors operate.

(2 marks)
Mame the resistors which are used to bias the base voltages for EACH of TR, and
TR, (4 marks)
What is the purpose of capacitor C, in the amplifier circuit? (2 marks)

Mame the tvpe of capacitors which are used for C, and C, in the amplifier circuit
(2 marks)

GO OMN TO THE NEXT PAGE




(b} (i) Brieflv describe the cause of a short-circuit in an electrical installation.
(2 marka)
(1) State TWO effects of a short-circuit in an electrical installation. (2 marks)
{i1i} Briefly describe how a fuse operates in an electrical installation. (2 marks)

{iv) Define EACH of the follovwing terms used in connection with fuses,

a)  Current rating {1 mark)
by  Fusing current {1 mark)
{c) State the formula for calculating fusing factor. (2 marks)

O1317020¢F 2013

Total 20 marks

GO OMN TO THE NEXT PAGE
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7. Figure & shows an industrial electrical installation.
MOTOR LIGHTING
CIRCUITS CIRCUITS
T11 t1t
® ®
o[]1 of]
®
®
ll'\im[h'I]NG
SUPPLY

{a) ]

]

(it}

O1317020¢F 2013

Figure 8. Industrial electrical installation

Identify the type of ac. supply system which provides power to the small industrial

installation in Figure & {2 marks)
Inyour answer booklet, write the letters @ @ @ @ and @ on separate
lines.

Mextto EACH letter, write the name of the part of the electrical installation identified
by that letter in Figure #. {6 marks)

Enelly describe EACH type of a.c. supply that supplies electric power to the motor
circuiis and the lighting circuits in Figure §. {2 marks)

GO OMN TO THE NEXT PAGE
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{a) Give ONE name for the tvpe of single-phase elecine motor shown in
(i) Figure 6 {1 mark)
{ii) Figure 7. {1 mark)

[1:3] On separate lines in vour answer booklet write the letters @ @:L @ and @ with
refercnce to Figure 6, and @ @ @ and @ with reference to Figure 7.

MNext to EACH letter. name the part of the motor identified by that letter in the diagrams

of the motors. (8 marks)
{c) (i) Explain briefly the difference in the rating of the starting windings in the two
muotors shown in Figure & and Figure 7. (4 marks)
i)  Explain briefly the functions of the companents (F )} and () in Figure 7.
N {4 marks)
(i) Explain bricily a method that can be used to reverse the direction of rotation of a
single-phase a.c. motor. (2 marks)
Total 20 marks

GO OMN TO THE NEXT PAGE
O1317T020/F 2013
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SECTION B
Candidates MUST attempt THREE questions from this section.

Each gquestion is worth TWENTY marks.

6. Figures 6 and 7 show single-phase clectric motors.

- ’ o3
‘
Me &

Yo
%(@f L |
(H)

Figure 7. Single-phase electric motor

GO OMN TO THE NEXT PAGE
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{c) Figure 5 shows the d.e. biasing connection for a pop transistor.

¥, -12V)
Iy
]I'_'
R'I
15 k0
Ry
1k
II
o . ! A

Figure 5. I, biasing connection for pnp transistor

Calculate the
(i} standing current. T (2 marks)
{ii) base voltage, V.. (2 marks)

Total 8 marks

GO OMN TO THE NEXT PAGE
O1317T020/F 2013
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5. Figure 4 shows bias voltages for an npn transistor.

N P N

Ig
=

EMITTER |BASE CDI.LI'.L']'DBI

W

Figure 4. Bias voltages for npn transistor

[E] Identify from Figure 4
(i) the tvpe of the base-smitter junction bias
{ii) the tvpe of the collector-base junction bias.
[1:3] State the approximate amount of the emitter current
(i) that flows through the base terminal

(i) that flows throngh the collector terminal.

O1317020¢F 2013

{1 mark)

{1 mark)

{1 mark)

(1 mark)

GO OMN TO THE NEXT PAGE
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4. Figure 3 gshows a full-wave bridge rectifier circuit.

Figure 3. Full-wave rectifier circuit

{a) (i) Idemify, using the labels,

a)  the diodes which are forward biased when A is positive relative o B
{1 mark)

by the diodes which are forward biased when B is positive relative to A

{1 mark)

(1i) Drraw the output waveform when
a)  Ais positive with respect to B {1 mark)
by B is positive with respect o A. {1 mark)

(b} Explain brietly

(i) the effect that a reverse bias has on the pn junction (2 marks)
(1i) the effect that a forward bias has on the pn junction. (2 marks)
Total § marks

GO OMN TO THE NEXT PAGE
O1317T020/F 2013




-4-

ER {a) List TWO tvpes of EACH of the following:
(i) Single-phase transformers (2 marks)
{ii) Laminated core tvpes uscd to construct transformers (2 marks)

(bl Agtep-down power transformer, with iron logses of 35W and copper losses of 20W. supplies
a full load current of 10A to a resistive load. from a sccondary voltage of 10070

Calculate the
(i) total power loss in the transformer {1 mark)
{1i) transformer efficiency at full load. {3 marks)

Total 8 marks

GO OMN TO THE NEXT PAGE
O1317T020/F 2013




1. {a) List FOUR methods that can be used to charge secondary batteries. (4 marks)

(b Figure 2 shows four lead-acid cells connected in parallel. Each cell has an c.m.f. of 2V
and an mnternal resistance of 0.802. The battery supplics a load of 0802,

R =080

—L

v VRV
VN

2v_| 3

A e

Figure 2. Lead-acid cells

Calculate the:
(i) Total internal resistance of the cclls
{ii) Total circuit resistance
{iii) Total eircuit current (1, )
(ivl  Terminal voltage of the battery
01317020¢F 2013

{1 mark)
{1 mark)
{1 mark)
{1 mark)

Total § marks

GO OMN TO THE NEXT PAGE
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Candidates MUST answer NINE questions, ALL FIVE from Section A, THREE from Section B
and ONE from Section C.

SECTION A

Candidates MUST answer ALL FIVE questions in this section.

EACH guestion is worth EIGHT marks.

1. {a) State FOUR factors that afTect the resistance of a conductor. (4 marks)

(b Figure | shows the circuit diagran of six resistors connected in a series parallel combination.

R =80

R,=80
i
O 4V e O
Figure 1. Circuit diagram
Calculate the:
(i) Equivalent resistance of R, and R,
(i) Equivalent resistance of R, R and R
{i1i} Total resistance () in the circuit
{iv) Total current (1} in the cirewit

O1317020¢F 2013

{1 mark)
{1 mark)
{1 mark)
{1 mark)

Total 8 marks

GO OMN TO THE NEXT PAGE
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{c) Brnicily describe:

(i)

{ii)
i) (i)

(i)

A reduced-voltage threc-phase motor starter that does not use a transformer
(2 marks)

A non-reduced voltage three-phase motor starter (2 marks)

Drescribe the effect of zingle-phasing on the operation of a three-phase motor.

(2 marks)

Diescribe how an operator of a three-phase electric motor can be protected from
electric shock. (2 marks)
Total 20 marks

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.

01317020/F 2013




11. Figurs 13 shows the electrie circuit of an auto-transformer three-phase clectric motor starter

—
g —

Figure 13. Three-phase auto-transformer maotor

{a) (i) Mame the circuit components of the motor starter identified by EACH of the letters
OFIOEE
and B in Figure 13.

{2 marks)

(i) State the function of EACH of the components of the motor circuit identificd by
the letters (). (B) and (C). {6 marks)

{b) Ericfly deseribe EACH of the following terms when used in connection with threc-phase

molors:
(i) Synchronous specd {1 mark)
(iiy  Slip {1 mark)
(ili)  Single-phasing {1 mark)
{iv)  Star connection {1 mark)
GO ON TO THE NEXT PAGE
01317020:F 2013
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(b} Acapacitance of 10 pfiz connected in series with a 302 resistor across a 300V, 50Hz supply.

(i) Drawy the circuit diagram and a phasor diagram showing the relationship between
the voltages and current in the circuit. {4 marks)

(i)  Calculaic the

a}  capacitive reactance of the capacitance {2 marks)
b)  impedance of the circuwit {2 marks)
c)  current in the circuit {2 marks)
d)  power factor of the circut. {2 marks)

Total 20 marks

GO OMN TO THE NEXT PAGE
O1317T020/F 2013
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SECTION C
Candidates MUST answer ONE question from this section.

Each gquestion is worth TWENTY marks.

1IN Figure 12 shows the circuit diagram of a quick-start Huorescent lamp.

®

L & LA

®

—

Figure 12. Circuit diagram of a quick-start fuorescent lamp

Name the circuit compenents identified by EACH of the letters ([ A) and (B).
(2 marks)

ia} 1]

Name the circuit components identificd by EACH of the letters (C). (D) and (E)

(i}
and atate the function of EACH.

(6 marks)

GO OMN TO THE NEXT PAGE
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{c) Figure 11 shows a diode-resistor logic {DRL) circuit for a two-input AND-gate.

10V
I)I
A n—k Ii
INFUT - o
Iy,
B °—|Q7 OUTPUT
Yo o 0V
-+
Figure 11. Diode-resistor logic circuit for AND gate
(i) Bricfly describe the operation of the logic gate when
a) Logic 0 is applied to both input= {1 mark)

by Logic | is applied to input A and logic 0 is applied to input B {1 mark)
¢} Logic | is applied to input B and logic 0 is applicd to input A {1 mark)
d)  Logic | is applied to both inputs A and B. {1 mark)

(1i) Construct a truth table that shows the logic cutput for EACH of the FOUR states
of input logic mentioned in(c) (i) (4 marks)

{iii) Sketch an electric circuit connection of two single-pole. single-throw switches
{SP5T)and a ilament lamp that can be used to show the operation of the two-imput
AMD logic gate. (2 marks)

Total 20 marks

GO OMN TO THE NEXT PAGE
O1317T020/F 2013
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o Figure 10 shows the basic elements of a personal computer sy stenn.

MEMORY
F Y
h 4
ARITHMETIC
AND
LOGIC UNIT
INFUT | [ OUTPUT
DEVICE = "| DEVICE
CONTROL UNIT
Central Processing Unit
Figure 10k Basic computer system
{a) State the names of
(i) TWO imput devices (2 marks)
{1i) TWO output devices (2 marks)
{iii) TWO types of memory. (2 marks)
3] (i) ‘What type of communication is used to transfer information between the computer

{ii)

O1317020¢F 2013

componenis? (2 marks)

‘What is the name of the form of communication that transfers information between
the computer components? (2 marks)

GO OMN TO THE NEXT PAGE
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(b} TR, and TR, are pnp silicon transistors.

Calculate the

(i}
(i}
i)
(iv)
v

O1317020¢F 2013

TR, base voltage

TR, emitter voltage
TR, cmitter current
voltage drop across B,

TR, collector voltage.

(2 marks)
(2 marks)
{2 marks)
{2 marks)
(2 marks)

Total 20 marks

GO OMN TO THE NEXT PAGE
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Figure % shows a two-stage R.C. coupled a.f. transistor amplifier in which tranzistors TR, and TR,
are biased for class A operation.

{ii)

i)
{iv)

O1317020¢F 2013

Figure 9. Two-stage R.C. transistor amplifier

State the pari of the charactenistic curve at which the transisiors operate.

(2 marks)
Mame the resistors which are used to bias the base voltages for EACH of TR, and
TR, (4 marks)
What is the purpose of capacitor C, in the amplifier circuit? (2 marks)

Mame the tvpe of capacitors which are used for C, and C, in the amplifier circuit
(2 marks)

GO OMN TO THE NEXT PAGE




(b} (i) Brieflv describe the cause of a short-circuit in an electrical installation.
(2 marka)
(1) State TWO effects of a short-circuit in an electrical installation. (2 marks)
{i1i} Briefly describe how a fuse operates in an electrical installation. (2 marks)

{iv) Define EACH of the follovwing terms used in connection with fuses,

a)  Current rating {1 mark)
by  Fusing current {1 mark)
{c) State the formula for calculating fusing factor. (2 marks)

O1317020¢F 2013

Total 20 marks

GO OMN TO THE NEXT PAGE
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7. Figure & shows an industrial electrical installation.
MOTOR LIGHTING
CIRCUITS CIRCUITS
T11 t1t
® ®
o[]1 of]
®
®
ll'\im[h'I]NG
SUPPLY

{a) ]

]

(it}

O1317020¢F 2013

Figure 8. Industrial electrical installation

Identify the type of ac. supply system which provides power to the small industrial

installation in Figure & {2 marks)
Inyour answer booklet, write the letters @ @ @ @ and @ on separate
lines.

Mextto EACH letter, write the name of the part of the electrical installation identified
by that letter in Figure #. {6 marks)

Enelly describe EACH type of a.c. supply that supplies electric power to the motor
circuiis and the lighting circuits in Figure §. {2 marks)

GO OMN TO THE NEXT PAGE
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{a) Give ONE name for the tvpe of single-phase elecine motor shown in
(i) Figure 6 {1 mark)
{ii) Figure 7. {1 mark)

[1:3] On separate lines in vour answer booklet write the letters @ @:L @ and @ with
refercnce to Figure 6, and @ @ @ and @ with reference to Figure 7.

MNext to EACH letter. name the part of the motor identified by that letter in the diagrams

of the motors. (8 marks)
{c) (i) Explain briefly the difference in the rating of the starting windings in the two
muotors shown in Figure & and Figure 7. (4 marks)
i)  Explain briefly the functions of the companents (F )} and () in Figure 7.
N {4 marks)
(i) Explain bricily a method that can be used to reverse the direction of rotation of a
single-phase a.c. motor. (2 marks)
Total 20 marks

GO OMN TO THE NEXT PAGE
O1317T020/F 2013
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SECTION B
Candidates MUST attempt THREE questions from this section.

Each gquestion is worth TWENTY marks.

6. Figures 6 and 7 show single-phase clectric motors.

- ’ o3
‘
Me &

Yo
%(@f L |
(H)

Figure 7. Single-phase electric motor

GO OMN TO THE NEXT PAGE
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{c) Figure 5 shows the d.e. biasing connection for a pop transistor.

¥, -12V)
Iy
]I'_'
R'I
15 k0
Ry
1k
II
o . ! A

Figure 5. I, biasing connection for pnp transistor

Calculate the
(i} standing current. T (2 marks)
{ii) base voltage, V.. (2 marks)

Total 8 marks

GO OMN TO THE NEXT PAGE
O1317T020/F 2013
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5. Figure 4 shows bias voltages for an npn transistor.

N P N

Ig
=

EMITTER |BASE CDI.LI'.L']'DBI

W

Figure 4. Bias voltages for npn transistor

[E] Identify from Figure 4
(i) the tvpe of the base-smitter junction bias
{ii) the tvpe of the collector-base junction bias.
[1:3] State the approximate amount of the emitter current
(i) that flows through the base terminal

(i) that flows throngh the collector terminal.

O1317020¢F 2013

{1 mark)

{1 mark)

{1 mark)

(1 mark)

GO OMN TO THE NEXT PAGE
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4. Figure 3 gshows a full-wave bridge rectifier circuit.

Figure 3. Full-wave rectifier circuit

{a) (i) Idemify, using the labels,

a)  the diodes which are forward biased when A is positive relative o B
{1 mark)

by the diodes which are forward biased when B is positive relative to A

{1 mark)

(1i) Drraw the output waveform when
a)  Ais positive with respect to B {1 mark)
by B is positive with respect o A. {1 mark)

(b} Explain brietly

(i) the effect that a reverse bias has on the pn junction (2 marks)
(1i) the effect that a forward bias has on the pn junction. (2 marks)
Total § marks

GO OMN TO THE NEXT PAGE
O1317T020/F 2013
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ER {a) List TWO tvpes of EACH of the following:
(i) Single-phase transformers (2 marks)
{ii) Laminated core tvpes uscd to construct transformers (2 marks)

(bl Agtep-down power transformer, with iron logses of 35W and copper losses of 20W. supplies
a full load current of 10A to a resistive load. from a sccondary voltage of 10070

Calculate the
(i) total power loss in the transformer {1 mark)
{1i) transformer efficiency at full load. {3 marks)

Total 8 marks

GO OMN TO THE NEXT PAGE
O1317T020/F 2013




1. {a) List FOUR methods that can be used to charge secondary batteries. (4 marks)

(b Figure 2 shows four lead-acid cells connected in parallel. Each cell has an c.m.f. of 2V
and an mnternal resistance of 0.802. The battery supplics a load of 0802,

R =080

—L

v VRV
VN

2v_| 3

A e

Figure 2. Lead-acid cells

Calculate the:
(i) Total internal resistance of the cclls
{ii) Total circuit resistance
{iii) Total eircuit current (1, )
(ivl  Terminal voltage of the battery
01317020¢F 2013

{1 mark)
{1 mark)
{1 mark)
{1 mark)

Total § marks
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Candidates MUST answer NINE questions, ALL FIVE from Section A, THREE from Section B
and ONE from Section C.

SECTION A

Candidates MUST answer ALL FIVE questions in this section.

EACH guestion is worth EIGHT marks.

1. {a) State FOUR factors that afTect the resistance of a conductor. (4 marks)

(b Figure | shows the circuit diagran of six resistors connected in a series parallel combination.

R =80

R,=80
i
O 4V e O
Figure 1. Circuit diagram
Calculate the:
(i) Equivalent resistance of R, and R,
(i) Equivalent resistance of R, R and R
{i1i} Total resistance () in the circuit
{iv) Total current (1} in the cirewit

O1317020¢F 2013

{1 mark)
{1 mark)
{1 mark)
{1 mark)

Total 8 marks

GO OMN TO THE NEXT PAGE
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(d) Figure 15 shows the connection of the clectrical components labelled 1 to 5 in a domestic
clectrical installation.

ttt 44 A A A
L0
[y 3 ol
: ®

[ =

ml e

e

Figure 15

(i) In your answer booklet, write any FOUR of the numbers {T_:I @}@@ amd @
and beside EACH selected number, write the name of the electrical componeniis)

it identifies. {4 marks)
(i) Briefly explain the function performed by EACH of the components labelled {D ,
(). (3. (%) and (3) in the installation. (10 marks)
Total 20 marks
END OF TEST

IF YOU FINISH BEFORE TIME 1S CALLED, CHECK YOUR WORK ON THIS TEST.
013 17020¢F 20012




13-
11. (a) Mame TWO tests that are performed on a new installation to venfy the electncal soundness
of the installation. (2 marks)

(b} ldentify TWO measuning instruments that are used to perform clecinical tesis on a new
msiallation. (2 marks)

<) Name TWC ways in which users of portable electric equipment are protected from electric
shock. (2 marks)

GO ON TO THE NEXT PAGE
013 17020:F 2012
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(d) Figure 14 shows a direct-on-line motor starter Iis paris are labelled by the numbers 1, 2, 3,

4, 5 and 6.

R —
|
@ |
| @
|
|
L
L,O * o TN—o—~t—om,
— |
L0 oI\ o——om,
I
L,O o —o—+tom,
Figure 14

(1) In your answer booklet list the numbers ED . @ , @ . {i:l , @ and @ Beside
EACH number write the name of that pant of the starier indicated. (6 marks)

{ii)  Bricfly cxplain how EACH part of the starter numbered (2, () and () operaies,

O1317020¢F 2012

(6 marks)

Total 20 marks

GO ON TO THE NEXT PAGE
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SECTION C
Candidates MUST answer ONE question from this section.
Each question is worth 20 marks,
1, {a) Give TWC methods used to effect a redoced voltage at the terminals of a 3-phasc mator
at starling. (2 marks)

by Give the name of EACH type of connection shown in Figure 13 (a) and Figure13 (b}, using

Labels,

Lo
Lo
L D—v—m—T L”HM\-I

Figare 13 (a)

(2 marks)

Lo
Lo
L,

Figure 13 (h)

{c) Bricfly explain how a STAR-DELTA maotor starter connects the winding in a 3-phase
moior to obiain a reduced voltage at START, and the rated voltage on RUN, (4 marks)

GO ON TO THE NEXT PAGE
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1, (a) Mame TWO factors that affect the resistance of an electrical cable used in an electrnical
installation. (2 marks)
(b} Mame TW) materials that have a
(1) positive temperature cocflicient (2 marks)
(1) negative iemperature cocfficicnt. (2 marks)
{c) Figure 12 shows five resistors connected in a serics-parallel combination across a 20 W d.c.
supply.
Ry =3
[ 1
o
i 1
R
(14
Ry
20V, 140 I
Ry
B
v R, = 100 T
Figure 12
Calculaic the
(i) cquivalent resistance of the parallel combination (R, R, and R} (3 marks)
(i) total resistance of the circuit (3 marks)
{mi) total current (3 marks)
Y] total power dissipated. (3 marks)
(d) Sketch the serics equivalent circuit of Figare 12, (2 marks)
Total 20 marks
GO ON TO THE NEXT PAGE
01317020¢F 2012
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H (a) Figure 10 shows three d.c. motor connections labelled W, X and Y.
S—g o D_%_rmnhé)
o o L o 5
w X Y
Figure 10

Wnic down any TWO of the leticrs W, X and ¥ and give the name of the conmection by
EACH leticr. (2 marks)

131 Figure 11 below shows a motor circnit. Its pans are labelled 1, 2, 3 and 4.

o
Figure 11
In your answer booklet write the mumbers () . @ , @ and @ Beside EACH number,
wnic the name of the part of the motor indicated. {4 marks)
{c) A d.c. motor with a terminal voltage of 100V has an armature resistance of 0.2 ohm, and an

armature current of 20 A, Calculate the

(i) armature volt drop (3 marks)
(i) back com.f. (3 marks)
] power loss in the anmture (3 marks)
(v} power supplicd to the motor (2 marks)
vl clectrical encrgy when the motor is in use for 20 hours, (3 marks)
Total 20 marks

GO ON TO THE NEXT PAGE
013 17020:F 2012
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T (a) Figure & and Figure 7 both show logic gates.
Figure & Figure 7
(i) Giive the name of the gate in Figure 6. {1 mark )
(i) Giive the name of the gate in Figure 7. {1 mark )

131 Figure 8 and Figure 9 show the clectrical equivalents of two bogic circuits, labelled P and

0.
5 5 5
L - —
o
§;
o
B Q
Figure 8 Figure 9
(i) Mame the logic equivalent for EACH figure, using the labels. (2 marks)
(i) Develop truth tables for EACH logic equivalent circut identified in Figure & and
Figure 7 using the labels, {14 marks)
(i} Mame TWO clectronic devices that peform switching functions in logic circnits.
(2 marks)
Total 20 marks

GO ON TO THE NEXT PAGE
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{c) Figure 5 shows an NPN transistor amplifier.

Ve = 410V
.1 By
(22 K53 (3.3 KLY
[}
K, R,
(3.9 K1y (B204x)
f+]
Figure 5

Aszsuming the transistor fo be silicon, and J, =7, calculate the

(i)  current through the potential dividicr {3 marks)
{ii)  basevaltage (1) {3 marks)

{iii)  emitter voltage (1) {3 marks)
(iv)  emitter current (1,) {3 marks)
v)  collector vohage (1), {2 marks)

Total 20 marks

GO ON TO THE NEXT PAGE
013 17020:F 2012
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[1:1] Figure 4 shows the family of curves for a transistor.

Figure 4

In your answer booklet wrniie the numbers @ , @ , @ and {E} Mext to EACH number,

namie the charactenstic represented in the diagram. {4 marks)

GO ON TO THE NEXT PAGE
013 17020:F 2012
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SECTION B
Candidates MUST attempt THREE questions from this section

Each question is worth 20 marks.

[ {a) Figure 3 shows two transistors connected in an electronic circuit. They are labelled A and
B.
w Dm
signal sigmal
Input Input
sigmal signal
o & o o ] o
A B
Figure 3
Give the name of EACH transistor connection, using the labels A and B. (2 marks)

GO ON TO THE NEXT PAGE
013 17020:F 2012
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i)

5, {a)

ib}

i)

-

(1) Mame the process used to join P-type and N-type semiconductor materials,

{1 mark )
(i) MName the arca formed on cither side of the junction formed in (a). {1 mark }
Give the value of the potential barrier established at the P-N junction for
(i) permaniwm
(i) silicon semiconductor material. (2 marks)
Explain bricfly the operation of a semiconductor diode when it is
(i} forward biased (2 marks)
(ii) reverse biased. (2 marks)
Total B marks

Name TWO clectromotive forces that are induced in a double-wound transformer.
(2 marks)

Name TWO materials that are used to insulate luminsted iron stampings from each other
in the constmction of transformer cores. (2 marks)

Explain brefly the increase in primary curment that results from an increase in secondary
currcnt in a double-wound transformer. (4 marks)

Total B marks

GO ON TO THE NEXT PAGE
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Write the formula for total resistance in the circuit of

(i) Figure 1 (1 mark }
{ii) Figure 2. {1 mark )
{c) Sketch the circuit of a potential divider and bricfly explain its operation. (4 marks)
Total 8 marks
R (a) Mame TWO tvpes of encrgy that may be directly comvented into electrical energy.
(2 marks)
131 State how secondary cells are connecied in a battery to increase the
(i) terminal voliage (1 mark }
(i) current capacity. {1 mark }
{c) (i) Explain how polanzation reduces the overall efficiency of cells.
(1) Describe how the depolarizer increases the efficiency of a Leclanché primary cell.
(4 marks)
Total B marks
GO ON TO THE NEXT PAGE
013 17020¢F 2012
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Candidates MUST answer NINE questions, ALL FIVE from Section A, THREE from Section B
and ONE from Section C.
SECTION A
Candidates MUST answer ALL FIVE guestions in this section.
Each guestion is worth EIGHT marks.
L {a) MName TWO tvpes of clectrical measuning instrments used in clectrical circuits.

(2 marks)

[1:1] Give TWO methoeds that arc used to dampen the oscillations of the pointer inoan analog
measuring instrument. (2 marks)

) Eketch the connection diagram of a multirange (2 manges) moving-coil instrument used as

(i) an ammeier (2 marks)
(i) a voltmeicr. (2 marks)
Total 8 marks
A {a) State how the current ina d.c. (direct curment) circuit, is related to the
(i) applied voltage {1 mark }
(i) clectnical resistance. {1 mark }

by Figure 1 and Figure 2 show three resistors connected in two circnit combinations.

R R R

1 1

— 1 11—

Figure 1

GO ON TO THE NEXT PAGE
013 17020:F 2012
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11. (a) Define EACH of the following ferms:

i
iii)

IMnmination

Luominous flux

131 State the imcerse square laiw for photometry.

{ 2 marks)
{ 1 mark)

{ 3 marks)

{c) Figure & shows a strect lamp of 2000 cd which hangs 5 m sbove the ground.

"Jﬁi’m cd

\
“
S
Sm st
*u,
3 N
7777/ TR 77T R
Figure &

Calculate the illuomination

(i)

(i)

id} (i)
i)

below the Limp at point A

3 m away from point A, ai point B.

Sketch a switch-start Huorescent lamp circuit using s choke.

Explain the function of the choke in the circuit.

END OF TEST

(10 marks)

{ 2 marks)
{ 2 marks)

Total 20 marks
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SECTION C
Candidates MUST answer ONE question from this section.

Each question is worth TWENTY marks.

Figure 5 on page ¥ shows the clectrical fioor plan of a studio apanment with componcnis
numbered (1) - (5 . Invour answer booklet write the mumbers (1), (2), (3),(3) and
@. Identify EACH of the comesponding components by writing the name of the part next
1o the number. { 5 marks)
Bricily explain the MAIN function of EACH electrical component identified in Part (a)

above,
{ 5 marks)

State TWO clectrical safety tests that must be conducted on all new mnstallations before the
power supply is connected to the circuit, { 2 marks)

State OME clectrical safiety test that must be conducted on all new installations with the
power supply connected 1o the circnit. { 1 mark)

Identify TWO test instrumenis that are used to test an electrical installation. {2 marks)

Chutling the procedure for conducting imsulation resistance tests beiween the conductors and
between the conductors and carth in a completed clectncal istallation. { 5 marks)

Total 20 marks

GO ON TO THE NEXT PAGE
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With the help of a diagram, descnbe the pnnciple of operation of the Wheatstone brndge.
{ 7 marks)
State OME application of the Wheatstone bridge. { 1 mark)

State TW) safety precautions that should be observed when connecting a multimeter in an
electrical circuit. { 2 marks)

A moving coil meter has a coil of resistance 10 ohms and requires a poleniial difference of
100 mV dc to give full scale deflection

Calculate the value of

(i) the series resistance required to enable the instrument to give full scale deflection
of 240V { 6 marks)

(i) the shunt resistance to convert the meter o an ammeter to read full scale deflection
of 100 A, { 4 marks)

Total 20 marks

GO ON TO THE NEXT PAGE
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(i)

(iv)

vl
(vi)

G-

Mame the TWE main parts of a three-phase mator, { 2 marks)

Drefine the term “synchronous speed’ for a squimel-cage induction motor
{ 2 marks)

A three-phase squirrel-cage induction motor is operating from a 1100%, 60 Hz sapply.

What is the synchronous speed of this motor? { 3 marks)
State TWO advaniages of squirrel-cage induction moior.

{ 2 marks)
Give OME disadvantage of the use of the squirrel-cage motor. { 1 mark)

State TWO methods used 1o start three-phase squirel-cage indwction motors,
{2 marks)

(b} Figure 4 shows the line diagram of a motor-control circuit.

®

STOP

®

0L

=

~|

(i)

(i)

(iii)

O1317020¢F 2011

H\- f

Figure 4

Identify THREE purposcs of the motor-comtrol circuit shown by the line-diagram in

Figure 4. { 3 marks)

A motor 15 controlled by the circuit shown in Figure 4. If the motor is minning in
the FORWARD dircction, what wounld happen to the lines of the threc-phase supply
when the reverse condrol circuit is activated. { 2 marks)

State THREE reasons why each of the three power lines in a three-phase motor
connecied through a motor-contrel circuit must be switched off, { 3 marks)

Total 20 marks

GO ON TO THE NEXT PAGE
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T (a) Draw the symbols of logic OR and NAND gates. Develop trath tables for these gates.
{10 marks)
(b} Derve a Boolean expression at the oniput O for the logic cirowit shown in Figure 3,
A
B
INPUTS
C 1]
D OUTPUT
Figure 3
{ 3 marks)
{c) Using logic gates, implement the expression given below:
(A+B) + (CDE) + FGH { 3 marks)
{dy An apartment has two doors and two windows. These doors and windows are equipped

with scnsors consisting of switches which arc open when any of the doors or windows arc
opcn.

Using an OR gate with four inputs, construct a circuit, such that the owtput of the OR gate
15 high when any or all of the windows and deors arc open. { 4 marks)

Total 20 marks

GO ON TO THE NEXT PAGE
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SECTION B
Candidates MUST attempt THREE questions from this section

Each question is worth TWENTY marks.

[ {a) {1} Define ‘inductive reactance’,

(i) Write the formula for inductive reactance and explain EACH of the terms in the
formula. { 3 marks)

[1:1] An alicrnating voltage source is connected across an inductor L as shown in Figure 2,

LAY

ae. supply
Figure 2

{1} Use a wave diagram to show the phase relationship between the voliage W, and
the current i associted with the inductor.

(i) llusimate the relationship between the current i and voliage V| using a vecior
diagram. { 7 marks)
<) An ac supply of 110V and 50 Hz is applied scross an inductor of 0.5 H. Calculate the
currcnt [ flowing through the inductor { 5 marks)
(d) Define the term “e.m.f. of self inductance”. Give OME application of ¢.m.f. of self induction
in electronic circuits. { 5 marks)

Total 20 marks

GO ON TO THE NEXT PAGE
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EX (a) With the aid of simple diagrams, describe the main difference between a double wound
step-up transformer and an awto-transformer. { 4 marks)

(b} A single-phase double wound iransformer has 200 pnmary tumns and 50 sccondary turmns.

What will be the secondary voltage and the sccondary current if the transformer has ana.c,
inpart of 120% at LAY { 4 marks)

Total B marks

4. a) State the main differences between a primary and a secondary cell. { 2 marks)
[1:1] Explain bricily the action of “polarization” in a primary cell, { 2 marks)

{c) A commercial battery, with an open circnit voltage of 14.4 'V, las a terminal voltage of

12.2 WV when supplying a current of 20 A do a load. Calculaic the internal resistance of the

battery. { 4 marks)

Total B marks

s {a) Sketch a p-n junction connected to a cell and a single pole switch under forward bias
condition. Explain what happens when the circuit 1s closed. { 4 marks)

[1:1] State TWO characteristics of Class A power amplificr. { 2 marks)

{c) Which semiconductor device is used to replace relays and comtactors in industrial control
applications? { 2 marks)

Total B marks
GO ON TO THE NEXT PAGE
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Candidates MUST answer NINE questions, ALL FIVE from Section A, THREE from Section B
and ONE from Section C.
SECTION A

Candidates MUST answer ALL FIVE guestions in this section.

Each guestion is worth EIGHT marks.

L {a) State Ohm's Law and write the formula that represents Ohm's Law. { 2 marks)

131 Figure 1 shows a series pamalle] resistive circuit.

o § -

g

Figure 1
Calculate the
(i) total resistance when the switch 5 is closed { 1mark )
(i) total resistance when the switch 5 is open { 1mark)
(i) total current I when the switch 5 15 closed { 1mark)
Y] maximum power developed in the 942 resistor. { 3 marks)

Total B marks

L {a) State the difference between the application software and the operating svstem software
used in Ccomputers. { 2 marks)

b Mame TWO commercial software packages used to implement database applications.
{ 2 marks)

) List OME advantage and ONE disadvaniage of networking compuiers in offices using a

single server. { 2 marks)

(d) State what 15 a RAM sofiware and state the main function of RAM sofftware in
COMmpUters. { 2 marks)
Total B marks

GO ON TO THE NEXT PAGE
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iz}
i

In vour answer booklet. list the numbers @ I:g:l @ @:I @:} @ @ and @

and name the clectrical component identified by EACH number. (8B marks)

Explain briefly the function of the components @ @snd @ in providing protection
from electrical shocks. (4 marks)

Explain bricfly the function of an clectrical component that can be used in place of

component (8 ) in the installation shown in Figure 6. {4 marks)
Mame and describe TWO electrical tests that are cammied out on a new electrical installation.
(4 marks)

Taotal 20 marks

MName THEEE output devices that can be used to output data from a persenal computer.
{3 marks)

State the MAIN function of a modem connected to a personal computer. (3 marks)

State TWO advantages and TWO disadvantages of networking computers in an office.

{4 marks)

MName ONE computer software programme which can be used 1o
(i} prepare an mventory of computer parts in a computer store (2 marks)
{ii) preparc schematic diagrams of electronic circuits. (2 marks)

Explain briefly the function of an operating system in a personal computer. (2 marks)

A student received an electrical shock i a computer lab. List TWO steps in order of
priority that should be taken to assist the student. (4 marks)

Taotal 20 marks

END OF TEST

O1317020¢F Z010
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SECTION C
Candidates MUST answer ONE question from this section.
Each gquestion is worth TWENTY marks.

10, Figure & shows the components and connections in a single-filament lamp domestic installation.

© &
\jﬁ?) . EXPOSED METAL

O]
ilO) T EARTH
Va4

Figure &

GO OMN TO THE NEXT PAGE
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o {a) Sketch the symbols of NAND and OR logic gates. (2 marks)

(b Construct the truth tables of NAND and OR. gates. (8 marks)

{c) A lamp circuit is shown in Figure 4.

A

/

LAMP

—[I|1IF

Figure 4

For the lamp to be ON, state the OPEN and CLOSED positions of the switches:
(il AandB

(i) CandD {4 marks)

(d} For Figure 4. name the logic gates which perform the same function as the switches:
(i) AandB

{iil CandD (2 marks)

(e} Derive a boolean expression for the logic circuit shown in Figure 5 balow.

A
B

e

Do

Figure 5
(4 marks)

Taotal 20 marks

GO OMN TO THE NEXT PAGE
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R {a) Figure 3 shows a schematic diagram of a d.c. power supply with a R-C filter circuit.

O

O

Given that

WV e At the sccondary WV, = 36 volis
Full-load veoltage across R, .V, = 36 volis
Full-load current through B . 1 = 10 mA
Caleulate:

(i} The voltages to which capacitor C and C, will charge when the power supply is
MOT supplving a load current (4 marks)

{ii) The peak inverse voltage (PIV) that is developed across the diode D,
(4 marks)

{iii)  The percentage regulation of the power supply when it provides 38 V at no load.
and 36 % when supplving a full load current of 10 mA (4 marks)

(b Explain briefly the differcnce in the output of half wave and full wave rectifier circuits
without filicring componenis. {4 marks)

{c) Explain bricfly the function of capacitor C, in the d.c. power supply cirenit shown in
Figure 3. What type of capacitor is used to perform this function? (4 marks)

Taotal 20 marks

GO OMN TO THE NEXT PAGE
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7. {a) Figure 2 shows a short wound direct current machine.

i)
;

3

O O

Figure 2

A

For the armature resistance B, = 0.2 {1 and terminal volts V= 220V, calculate:

(i) The generated e.m.f. when the machine acis as a generator with the cutput current
of B0 A (4 marks)

{ii) The generated e.mf when the machine acts as a motor with the input current of
G0 A (4 marks)

{iii) The mechanical power, in watts, developed by the armature when the machine
acts as a motor (4 marks)

(b What 15 the function of a variable resistor placed in the starter circuit when the machine
acls as a motor? (4 marks)

{c) Explain briefly the function of the field resistor (R} when the machine acts as a motor.
(4 marks)

Taotal 20 marks

GO OMN TO THE NEXT PAGE
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SECTION B
Candidates MUST attempt THREE questions from this section.
Each gquestion is worth TWENTY marks.
6. {a) State Ohm's Law in words and formula form. (2 marks)
[1:3] Mame TWO types of materials which are used as conductors of elecineity. (2 marks)
(c) State TWO applications of resistors in electronic circuits. (2 marks)

(d) Give TWO reasons wlhv domestic electric lamp circuits are connected in parallel.
(2 marks)

(e} Figure | shows a serics-parallel circuit.

R,=30

AN

W

R, =16t

1o
— Ry =68 § ““‘-ﬁﬂg §H’.;-ﬂl

Figure 1

Calculate:

(i) The total resistance of the circuit, as seen from the source of emf. {4 marks)

{1i) The total current {1} lowing in the circuit (2 marks)
{iii) Fower dissipated by the resistor B, (2 marks)
{iv) Total current Howing in the circuit if R, is short circuited (4 marks)

Tuotal 20 marks

GO OMN TO THE NEXT PAGE
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i)

State the difference between a primary and a secondary cell. (2 marks)

List TWO methods used to determine the discharge status of a lead acid battery.
{4 marks)

Give OME advantage and OME disadvantage of the lead acid cell over the alkaline cell
(2 marks)

Total 8 marks

Ligt TWO tvpes of semi-conductor materials used in transistors. (2 marks)

For a PM junction diode. using a d c. power supply. show with the help of cirenit diagrams,
how a diode 1s

(i) forward biased

{ii) reverse biased. (4 marks)
Mame TWO applications of a thyristor in elecirical circuiis. (2 marks)
Total 8 marks

GO OMN TO THE NEXT PAGE
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Candidates MUST answer NINE questions, ALL FIVE from Section A, THREE from Section B
and ONE from Section C.

1. (a)
(k)
(ch

(k)

iz}

(k)

i)

SECTION A
Candidates MUST answer ALL FIVE questions in this section.
Each question is worth EIGHT marks.

MName TWO types of em.{ that are induced in a double wound transformer. (2 marks)

Mame TWO sources of encrgy losses in a double wound transformer. (2 marks)
(i) State Faraday's Law of electromagnetic induction. (2 marks)
{ii) State Len#'s Law. (2 marks)
Total § marks

Mame TWO =sources of energy that can be used in conjunction with steam turbines to
produce electrical energy for commercial purposes. (2 marks)

Mame TWO metals that are used to manufacture cables for high voltage transmission lines.
(2 marks)

State TWO advantages of generating alternating voltage fior transmis=sion. (4 marks)

Total 8 marks
State TWO characteristics of 8 moving-iron instrument. (2 marks)
MName the types of scales used in the case of!
(i) Mowving-coil instrumenis
{ii) Mowing-iron instruments (2 marks)

Explain with the aid of diagrams kow a moving-coil instrument can be converied to:
(i An ammeter
{ii) A voltmeter (4 marks)

Total 8 marks

GO OMN TO THE NEXT PAGE
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11. (a) Explain briefly the following terms:

(i)  Tlumination

(ii)  Luminous intensity ( 4 marks)
(b) State TWO advantages of incandescent lamps over gas-filled lamps. ( 2 marks)
© Explain why lamps in domestic clectrical installations are connected in paraliel.
( 2 marks)
()] Figure 7 shows a switch-start fluorescent circuit with glow type starter.
(dRY”
X
Choke
[}
L N
Figure 7
(i)  Explain briefly the function of the choke in the above circuit. ( 2 marks)
(ii)  State the function of C, and C, in the above circuit. ( 2 marks)
(e) A customer requires two lamps to be controlled from two different locations along a
corridor. Design a schematic diagram 10 satisfy the customer. ( 6 marks)
f) Name TWO instruments you can use to test the circuit for (¢) above, before it is energized.
( 2 marks)
Total 20 marks
END OF TEST
01317020/F 2009




(a)

B

Figure 6 shows the layout of a computer laboratory. In your answer booklet write the

mmbers (D). 2. Q). @ .3 . ® . (@) and (&) . 1dentity EACH

of the corresponding parts by writing the name of the part next to the number.

( 8 marks)

(b)  Name any TWO of the conductors in the earthing system of an electrical installation.
( 2 marks)
(€)  Describe how earthing of exposed metal in an electrical installation provides protection
from electric shock. (4 marks)
(d) Briefly explain the purpose of the switch feed, the travellers, and switch wire in a two-way
switch control of a filament lamp. ( 4 marks)
(e)  Describe TWO advantages of using circuit breakers instead of fuses, ( 2 marks)
Total 20 marks
GO ON TO THE NEXT PAGE
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SECTION C

Candidates MUST answer ONE question from this section.
Each question is worth TWENTY marks.

A PN

10.

-
—————————— - ——

Figure 6

GO ON TO THE NEXT PAGE
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Figure 5
(a)  What are the functions of the variable resistor (3) and the compound field winding (4)
in the compound motor shown in Figure 5? ( 2 marks)
(b) Describe briefly the operation of the commutator associated with the armature of the
compound motor shown in Figure 5. (4marks)
(©) State the TWO laws of electromagnetic induction which influence the magnitude and
direction of the back e.m.f. in a compound motor. (4 marks)
(d) A 230 Volt d.c. motor with negligible shunt winding current, and a series winding with
0.5 ohms resistance, and an armature with 0.1 ohm resistance takes 60 Amps from the
supply voltage,
Calculate the
(i)  series windings voltage drop
(ii)  armature voltage drop
(iii)  power loss in the motor windings
(iv)  back e.m.f. generated in the armature of the motor (8 marks)
(e) Explain briefly the sources of TWO major types of energy loss in a d.c. motor.
(2marks)
Total 20 marks
GO ON TO THE NEXT PAGE
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T (a) (i)  Draw the symbols of logic AND and NOR gates. Develop atruth table foran AND
£ar¢ using two inputs. ( 6 marks)

(i)  Youare given two switches, S, and S, , arelay and a d.c. power supply. Construct
a circuit representing the function of an AND gate. Explain bricfly the operation
of the circuit. ( 2 marks)

(b) A logic circuit with inputs A, B, C, and D is shown in Figure 4.

Figure 4
Derive boolean expressions at the output points. ( 4 marks)

(¢) (i) Name FOUR devices that can be used to output information from a personal
computer. ( 4 marks)

(ii)  State the difference between operating system software and application software in
a microcomputer system. Name ONE example in EACH case,
( 4 marks)

Total 20 marks

8. (a) Explain briefly the difference between a primary and a secondary cell. (4marks)

(b) State the expression for the internal resistance (r) of a cell in terms of its e.m.f. (E) and
terminal voltage (V), for & load curent (1). (2marks)

(c) For a primary cell, explain briefly the terms:
(i)  Polarization
(i)  Local action (4marks)

(d) State TWO advantages of an alkaline cell over a lead-acid cell. (4marks)

(e) The voltage at the terminals of a battery is 12 'V when no load is connected, and 10V when
2 load causing a current flow of 8 A is connected.

(i)  Find the internal resistance of the battery. (3marks)
(ii)  What would be the terminal voltage when a load causing a current flow of 5 A is
connected 1o the battery? (3marks)

Total 20 marks

GO ON TO THE NEXT PAGE
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SECTION B

Candidates MUST answer THREE questions from this section.
Each question is worth TWENTY marks.

6. (a) With the help of diagrams show and state how you will connect a p = n junction
semiconductor diode to a d.c. supply to
S (i)  reverse bias the diode ( 2 marks)
(ii)  forward bias the diode. ( 2 marks)
(b) Figure 3 shows the schematic of a transistor amplifier.
R M 24kQ
—]—1—
Cl
» 6kQ
Figure 3
ForR, = 47kQ, V. = 06V.V, = 55Vand]. = L, calculate the
(i) voltage VBG ( 3 marks)
(i)  voltage drop across the resistor R, ( 2 marks)
(iii)  value of current 1. ( 3 marks)
(iv)  value of Ry ( 2 marks)
(c) Explain briefly the functions of the capacitors C,.C,and C,. ( 4 marks)
(d) State the application of the circuit shown in Figure 3 in a radio receiver circuit.
( 2 marks)
Total 20 marks
GO ON TO THE NEXT PAGE
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4. (a) You are given a Volt/Amp meter. State how you will increase
(1)  the voltage range of the instrument ( 2 marks)
(ii) the current range of the instrument. ( 2 marks)
(b) (1)  Whattype of meter shows readings on a linear scale? ( 2 marks)
(i)  What type of meter shows readings on a non-lincar scale? ( 2 marks)
Total 8 marks
s (a) Give ONE reason why a.c. is prefared over de. for ransmitting voltages over long
distances. ( 2 marks)
(b) Name TWO primary sources of energy used for the generation of electricity in commercial
systems., ( 2 marks)
(c) (i) State TWO alternative sources of primary energy for generation of electricity.
( 2 marks)
(i)  Explain bricfly the principle of conversion of ONE such alternative source.
( 2 marks)
Total 8 marks
GO ON TO THE NEXT PAGE
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2, (a) Name TWO factors which impact on the inductance of an inductor. ( 2 marks)

(b) Figure 2 shows the schematic diagram of & step up transformer.

WVAC LOAD
(60 Hz) 100
1:2
.
Figure 2
The ratio of the primary to secondary windings is one totwo. Assume that the transformer
is 100% efficient.
Calculate the
(i)  secondary voltage V, ( 2 marks)
(ii)  primary current l' ( 2 marks)
(c) State ONE reason why transformer cores are laminated. ( 2marks)

Total 8 marks

3. (a) What is the MAIN advantage of a full wave rectifier over a half wave rectifier in power

supply circuits? ( 2 marks)

(b)  Name TWO components used to change pulsating d.c. to smooth d.c. in 4 power supply

circuit. ( 2 marks)

(c) Draw the schematic diagram of a full wave bridge rectifier. ( 4 marks)
Total 8 marks

GO ON TO THE NEXT PAGE
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Candidates MUST answer NINE questions, ALL FIVE from Section A, THREE from Section B and
ONE from Section C.
SECTION A

Candidates MUST answer ALL FIVE questions in this section.
Each question is worth EIGHT marks.

1. (a) State Ohm's law. ( 2marks)

(b)  Figure | shows a series parallel circuit

S a8
28
8Q
AN
9V
DC 'I"
Figure 1
Calculate the
(1) total resistance when S, is closed. ( 1 mark )
(ii) total resistance when S, is open. ( 1 mark)
& (i) total current when S, is closed, ( 1 mark )
|
| (iv) power dissipated in the 2 Q resistor when the switch Sx is closed,
l ( 2 marks)
‘ (<) Define temperature coefficient of resistance, ( 1 mark )
Total 8 marks

GO ON TO THE NEXT PAGE
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Figure V
Figure V shows the clectrical floor plan of a building.

In your answer booklet write the numbers @ @ @ @ and @ . Beside EACH
number write the name of the electrical item shown in Figure V. ( 5 marks)

Explain the MAIN function of EACH electrical item named in part (a) above.
(10 marks)

Why are fluorescent lamps preferred 1o filament lamps in lighting circuits?

( 2 marks)
Which conductors connect exposed metal parts in an electrical installation 1o the general
mass of earth or ground? ( 3 marks)
Total 20 marks
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SECTION C

Candidates MUST answer ONE question from this section.
Each question is worth TWENTY marks.

10.
Figure IV
Figure IV shows the diagram of a four pole d.c. motor,
(a)  Inyouranswer booklet, write the numbers @ @ @ @ and @ . Beside EACH
number write the name of the corresponding part of the d.c. motor shown in Figure IV,
( 5 marks)
(b) Explain the MAIN function of EACH part of the d.c. motor named in part (a) above.
(10 marks)
() Name THREE types of d.c. motors that are identified by the way the armature and field
windings arc connected in the motor. ( 3 marks)
(d)  State TWO ways of achieving reversal of rotation in a d.c. motor, ( 2 marks)
Total 20 marks
GO ON TO THE NEXT PAGE
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9.
Sy
s, e
" S,
| o
§,
Lamp
DC —

Figure 11
() In Figure IT, an electric Jamp is controlled by the switches S, S, S, and S, For Figure II,
(i)  draw the equivalent logic circuit which can replace the four switches S .S, S, and
S, (6 marks)
(i)  Using the three switches S,.S, and S, zs inputs and the clectric lamp as an output,

draw the truth table of the circuit.
Assume that the open state of the switches is represented by logic O, and the closed
state is represented by logic 1, and the state of switch S is logic | or itis closed.
(8 marks)

(b)
F

Figure 111
A logic circuitis shownin Figure IIl. A, B, C, and D represent inputs to the circuit. Derive
expressions for the outputs at the points E, F, and G. (6 marks)
Total 20 marks
GO ON TO THE NEXT PAGE
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7. (a) State the difference between primary und secondary cells, ( 2 marks)
() State TWO safety precautions which should be observed when charging secondary cells.
( 2 marks)
(c) (i)  Explain briefly the principle of operation of a lead-acid cell. ( 6 marks)
; (1)  State the TWO MAIN indicators of a FULLY charged lead-acid cell.
( 4 marks)
(d) A6 ohm resistor is connected across a lead-acid cell. The potential difference across the
battery terminals is 20 V for the open-circuit, and 18 V when the circuit is closed.
Calculate the
(i)  current in the circuit (2 marks)
(i)  internal resistance of the battery. (4 marks)
Total 20 marks
8. (a) Explain briefly the following terms:
(i)  Luminous flux (2 marks)
(ii)  Illumination (2marks)
(b) A light source is suspended from 2 ceiling 5 m above a working table. The illumination on
the working table at right angle to the light source is 250 Lux.
Calculate the
(i)  luminous intensity of the light source (3 marks)
(i)  illumination at a point 3 m along the working table surface. (6 marks)
(©) Sketch the circuit diagram of a quick-start fluorescent lamp circuit. Describe briefly the
operation of the circuit. (7 marks)
Total 20 marks
GO ON TO THE NEXT PAGE
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SECTION B
Candidates MUST answer THREE questions from this section.
Each question is worth TWENTY marks.
6. (a) (i) a) State Ohm’s Law.
b) Write down the mathematical relationship between the current (1), the
voltage (V), and the resistance (R) of a circuit ( 3 marks)
(ii)  Explain briefly the term ‘resistivity'. ( 3 marks)
() Figure I, shows a series paralie] circuit
R 1 R‘
i ] B
(S |
10 1Q
e R. R
oV — 80 ’[]39 30 ]R.
Figure 1
Calculate the
(1)  total resistance of the circuit. ( 5 marks)
(if)  voltage drop across the resistor R ( 3 marks)
(ili)  volage drop across the resistor R,. ( 3 marks)
(iv)  power dissipated by the resistor R, ( 3 marks)
Total 20 marks
GO ON TO THE NEXT PAGE
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4. (a) In the case of a parallel plate capacitor, state the impact on the capacitance of the capacitor
if,
(i) the area of the plates of the capacitor is increased. ( 2 marks)
(i) the distance between the plates is decreased. ( 2 marks)
(b) Name THREE dielectric materials used in the construction of a capacitor.
(3 marks)
(©) State ONE application of capacitors in electronic circuits. (1 mark )
Total 8 marks
5. (a) Name TWO input and TWO output devices in a computer system. ( 4 marks)
(b) Explain briefly the difference between ROM memory and RAM memory in a computer
system. ( 4 marks)
Total 8 marks
GO ON TO THE NEXT PAGE
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Candidates MUST answer NINE questions, ALL FIVE from Section A, THREE from Section B and
ONE from Section C.

SECTION A

Candidates MUST answer ALL FIVE guestions from this section.
Each question is worth EIGHT marks.

1. (a) Name THREE types of transistor configurations. ( 3 marks)
(b) What type of transistor configuration will you select to design a high input impedance and
low output impedance amplifier. ( 2 marks)
(©) In a transistor amplifier circuit, for a base current of 50 HA, the collector current is 3 mA,
Calculate the current gain of the amplifier circuit. ( 3 marks)
Total 8 marks
2. (a) Name TWO electromotive forces that are induced in the conductors of a double wound
power transformer. ( 2 marks)
(b) A step-down transformer with an input of 230 volts gives an output of 24 volts, The
transformer has 800 turns of primary windings. Calculate the number of wrns on the
secondary windings. { 2 marks)
(©) What are the TWO MAIN losses present in an iron core transformer under load conditions?
( 2 marks)
(d) A high voltage transmission linc causes electrical energy from location A to be used at
location B, What type of transformers are required at the two locations? ( 2 marks)
Total 8 marks
3. (a) State TWO methods of increasing the terminal volts of a d.c. generator. ( 2 marks)
(b) Name the field windings of a compound wound d.c. generator. ( 2 marks)
(©) State TWO methods used 10 excite the magnetic field of 2 d.c. generator.
( 2 marks)
(d) State Lenz's Law of Electromagnetic Induction. ( 2 marks)
Total 8 marks
GO ON TO THE NEXT PAGE
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11.  Figure VIIL on page 11, shows a typical Power Distribution System.

(@) Explain briefly the function of EACH of the following:

(1)  Power Station (4 marks)
(i)  Step Down Transformer (2 marks)
(iii)  Sub-stations (2 marks)
(b) Name TWO sources of energy used for the generation of electricity for commercial
purposes. (2 marks)

() Give TWO reasons why a.c. is widely used for the distribution of electricity,
(2 marks)

(d) Give TWO reasons why domestic lighting circuits are connected in paralicl.
(2 marks)

(e) State what is meant by the following:

(i)  Short circuit (3 marks)
(i)  Overload (3 marks)
Total 20 marks
GO ON TO THE NEXT PAGE
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SECTION C
Candidates MUST answer ONE question from this section.

Each question is worth TWENTY marks.

10, Figure VII shows a block diagram of a superheterodyne radio receiver,

®© 0 O 66 6

b
> > ‘,_l]j

=@

Figure VII
(a) In your answer booklet, write the numbers @ @ @ @ @ and @. Beside
EACH number, write the name of the block of the receiver. (6 marks)

()  State the main function of EACH of the blocks labelled @ @ @ @
(8 marks)

() Calculate the wavelength for an electromagnetic wave with s frequency of 30 GHz,
(6 marks)

Total 20 marks

GO ON TO THE NEXT PAGE
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9. Figure VI shows the symbols of four logic gates.

|

7 z
¥ ¥
S x
X " 2
Y, —— y
Figure VI
(a) In your answer booklet, write the numbers @ @ @ @ and beside EACH number,
write the names of the logic gate indicated by the symbol, (4 marks)
(b) Construct truth tables to show the input and output states for the logic gates @ H @ '
(3) and (3). (10 marks)
(c) List FOUR types of application software used in personal computers. (4 marks)
(d) State the difference between hardware and software in any computer system.
(2 marks)
Total 20 marks
GO ON TO THE NEXT PAGE
01317020/F 2007
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8. Figure V shows the internal connections of a measuring instrument.

Figure V

(a) In your answer booklet, write the numbers @ @ @ @ and beside EACH number,
write the name of the part of the instrument. (4 marks)

(b)  State the main function of EACH of the pants labelled (1) (2) (3) (3). (8 marks)

(©) You are given a measuring instrument, which has 1 mA Full Scale Deflection (FSD) atan
internal resistance of 50 €. Use this instrument (o constroct a voltmeter with 10 V and
25 V ranges.

Calculate the values of the series resistor required for EACH voltage range.
(8 marks)

Total 20 marks

GO ON TO THE NEXT PAGE
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7. (a) Figure [V shows a common emitter amplifier,
Vi =06V; Vo=12V; R =100kQ; R, =20ke;

R, =1kQ: R,=14kQ; B=50;andl, = 1.

C x ; l
to—|
R,
NO
Calculate:
(1)  voltage across R, (4 marks)
(i)  voltage across R, (2 marks)
(i) Vg (6 marks)
(iv)  power dissipated by R (2 marks)
(b) Name TWO methods of connecting & transistor in a circuit to form an amplifier,
(2 marks)
(c) Explain the function of C,, (2 marks)
(d) Between which TWO terminals of the circuit would you apply an input signal?
(2 marks)
Total 20 marks
GO ON TO THE NEXT PAGE
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(b

-5

SECTION B
Candidates MUST attempt THREE questions from this section.

Each question is worth TWENTY marks.

A 80 uF capacitor draws a current of 1.0 A when 220 V ac. is connected across it.

Calculate:
(i)  the frequency of the supply voltage (5 marks)
(i) the value of resistance connected in series to reduce the current to 0.75 A at the
same frequency (7 marks)
(iii)  the phase angle of the RC series circuit. (3 marks)
Make a neat sketch indicating the current and voltage relationship of the components in
a RC series circuit. (5 marks)
Total 20 marks

GO ON TO THE NEXT PAGE
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5. Figure 11 shows the internal connections of a direct on-line motor starter.

P /®

T E%—«::vu—Q
ol

RO,
O,

A Q——————0) O— L,
|
|
| )

o——0 >

B o o oL,
I
|

< o—0 |

O oL,
Figure 111

(a) In your answer booklet, write the numbers @ @ @ @ and beside EACH number,

write the name of the part of the motor starter.

(b)  State the main function of any TWO of the parts labelled (1) (2) (3) @.

Total 8 marks

GO ON TO THE NEXT PAGE
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(by  Figure I, provided on a scparate sheet, is a sketch of the ac. wave form. On that sketch
indicate:
(1)  Peak voltage (1 mark )
(ii)  One cycle (1 mark )
(1ii)  Positive and negative polarity of the vertical axis (2 marks)
Total 8 marks
4. Figure 11 shows schematic symbols of two semiconductor devices, A and B.
o2
S
1
A
03 6
Figure 11
(a) Name EACH device. (2 marks)
(b) Identify TWO terminals on EACH device. (2 marks)
(¢)  Give ONE application of EACH device. (4 marks)
Total 8 marks

O1317020/F 2007
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Candidates MUST answer NINE questions, ALL FIVE from Section A, THREE from Section B and
ONE from Section (.

1. (a)

(b)

()

2. (a)

(b)

(c)

SECTION A
Candidates MUST answer ALL FIVE questions in this section.
Each question is worth EIGHT marks.
Name TWO materials that can be added 1o a pure semiconductor material to form N-type
semiconductors. (2 marks)

(i)  Name the area in the pn junction diode where ionization takes place.

(1 mark)

(i)  Name the process used o produce P or N type semiconductor materials.
(1 mark )
With the aid of a diagram, show how four 1.5 V cells can be connected to provide a D.C,
supply of 6 V. (4 marks)
Total 8 marks
Define the term ‘resistivity” of a material. (2 marks)

Write an expression showing the relationship between the cross-sectional area (A) and the
resistance (R) of a given conductor. (2 marks)

What is the resistance of 20 meters of copper wire with cross sectional area of 1.5 mm*?
(The Resistivity of copper is 1.59 x 10* 2 m) (4 marks)

Total 8 marks

Define the following terms:

(1) Capacitance (2 marks)
(i)  Inductance (2 marks)
GO ON TO THE NEXT PAGE
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. 10-

Figure VII shows the schematic for a lead-lag circuit for operating a pair of fluorescent lamps.

(2}

)

(e}

(d)

(e)

i

(s)
)
J’J‘

IR = g

()

(4}

G 3 |
H B S
G
YTy
Figure VII

Explain briefly the function of the choke in the operation of electric discharge lamps.
(2 marks)

Explain briefly the term *stroboscopic effect’ with reference 1o electric discharge lighting
in indusirial scitings. (4 marks)

Explain briefly the functions of capacitor C, and capacitor C, in the operation of the lead-
lng Auorescent lamp circuit. (4 marks)

Name TWO gases used in the construction of electric discharge lamps.
(2 marks)

Crive TWO induective components used in the construction of electric discharge lamps.
(4 marks})

List TWO major advantages of using fluorescent lamps in industrial installations.
(4 muarks)

Total 20 marks

END OF TEST
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(b)

(<)

)

SECTION C
Candidates MUST answer ONE question from this section,

Each question is worth TWENTY marks.

Name the network for computers which are interconnected

(1) in offices

(i)  across the world. (2 marks)
List TWO major advantages of networking computers in offices. (4 marks)

Name FOUR input devices that can be used 1o input data 10 a computer system.
(4 marks)

Name the type of compuier software program that is dedicated to the following office
processes:

(i)  The preparation of customers’ accounts

(ii)  Keeping up-do-date records of customer information

(ii))  Preparing letters and memoranda (6 marks)
Explain the terms ROM and RAM. (4 marks)
Total 20 marks

GO ON TO THE NEXT PAGE
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(e) Explain briefly the operation of a normally open alarm circuit connected in an OR control
system logic arangement. (4 marks)

()] Figure VI shows a logic arrangement.

AO—

Bo—ﬁ

Figure VI

Derive a boolean expression for the logic arrangement shown in Figure VI
(2 marks)

Total 20 marks
9. A single-phase, double wound transformer has a voltage ratio of 230V : GOV, A 2 k€ resistive
load is connected scross the secondary winding. There are 600 turns on the secondary winding,
(a) Caleulate
(i)  the number of tums in the primary winding
(ii)  the secondary power
(iif)  the primary current. (10 marks)

(b) Explain briefly the copper losses in a transformer and their relationship to the transformer
load. (4 marks)

(<) Explain briefly the iron losses in a transformer and their relationship to the transformer

load.
(4 marks)
(d)  Explain the term ‘clectrostatic screening’ in relation 10 a power transformer.
(2 marks)
Total 20 marks
GO ON TO THE NEXT PAGE
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B, R0

Figure V (2) and Figure V (b) show AND and OR control system logic arrangements.

A B F
+ l_c Normally

L

j

IS Ufé

g1 RCEETEE open

contacts

(b)

()

(d)

Figure V (b) - The OR ARRANGEMENT
Give the logic state when switches A and B are in the following positions:
(i)  Switch A and B are open
(1)  Switch A and B are closed (2 marks)

Construct a truth table that shows the output for any combination of staies of switches A
and B in the AND arrangement shown in Figure V (). (4 marks)

Construct a truth table that shows the output for any combination of states of switches A
and B in the OR amangement shown in Figure V (b), (4 marks)

Explain briefly the operation of & normally closed alarm circuit connected in an AND
control system logic arangement. (4 marks)

GO ON TO THE NEXT PAGE
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%s (a)  Figure IV shows the schematic of a transistor amplifier.

R | |n2ska e l Re
11
C 1t O
¢ G
o—i| : =
Vee =12V
P T
I
R, |sKQ r l R L
i
G'
Figure IV
Given that V, =5V, V, = 0.6V, I, =1 = ImA, calculate the
(i)  voltage drop between the points B and G
(i)  wvaluve of R
(i)  value of R, (12 marks)

(b) Explain briefly the terms ‘amplitude modulation” and ‘frequency modulation” in the
tr ission of radio signals. (4 marks)

() Explain briefly the term ‘natural frequency” as applied to oscillations in a circuit

containing capacitance and inductance connected in series. (4 marks)
Total 20 marks
GO ON TO THE NEXT PAGE
01317020/F 2006




SECTION B
Candidates MUST attempt THREE questions from this section.

Each question is worth TWENTY marks.

6. (a) Figure 111 shows the schematic of a normally open relay circuit.

O
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R p  Circuit
i ! Al o
T Reset
2 1.0
Figure 111

Given that coil resistance, R_= 12 Ohms, Inductance, L = 0.1 henry, and supply V, = 30
Volts 50 Hertz, calculate the

(i)  inductive reactance of the coil

(ii)  impedance of the coil

(iii)  current in the coil

(iv) power
(v)  power factor of the circuit. (10 marks)
(b) Explain briefly the protection provided to control the circuit by the relay circuit,

(4 marks)
©) Explain briefly the function of contacts C and D. (4 marks)
(d) Name a passive electronic component that can reduce arcing at contact points C and D.

(2 marks)

Total 20 marks
GO ON TO THE NEXT PAGE
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5. (a) State Ohm's Law and write the formula that represents Ohm's Law. (2 marks)
(b) Figure 11 shows a resistive circuit.

40

===

) (i

L
9VDC : - 20

=i 40

T

Figure 11
Calculate the
(i)  total resistance
(ii)  current, I, (4 marks)

«©) Name TWO components that oppose the flow of alternating current in the running winding

of a single-phase motor, (2 marks)
Total 8 marks
GO ON TO THE NEXT PAGE
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3. (a) Give TWO specifications that must be considered in selecting a semiconductor diode for
use in a half-wave rectifier circuit. (2 marks)
(b) State the junction bias conditions that control the operation of a silicon transistor used as
a switch in a logic circuit. (2 marks)
«©) With reference to the transfer characteristic, explain the operation of the following
categories of transistor amplificrs:
(i) Class A amplifiers
(i)  Class B amplifiers (4 marks)
Total § marks
4. (a) Give TWO methods used to reduce the starting current in three-phase alternating cusrent
motor starters. (2 marks)
(b) Name TWO effects of an electsic current that are the basis for constructing over-current
protection devices in three-phase motor starters, (2 marks)
«©) Figure T shows the schematic of a single-phase capacitor, start induction motor.
Lo l
X
g c
No
Figure 1
Explain the function of the capacitor, C, and switch, 5. (4 marks)
Total 8 marks
GO ON TO THE NEXT PAGE
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Candidates MUST answer NINE questions, ALL FIVE from Section A, THREE from Section B and
ONE [rom Section C.

1. (a)
(b)
©)

r (a)

(b)

(c)

SECTION A
Candidates MUST answer ALL FIVE questions in this section,
Each question is worth EIGHT marks,
State TWO operations required to change the output of an alternator to a steady d.c. valuve.
(2 marks)

Name TWO instruments that are used to measure the state of charge of a lead acid battery.
(2 marks)

Explain the energy conversions that take place in the following electric circuits i an
automobile.

(i)  The starter circuit
(1)  The battery charging circuit (4 marks)
Total 8 marks
Name TWO types of e.m.f.s that are induced in the windings of a double-wound power
transformer in operation, (2 marks)

List TWO design features of the iron core of a power transformer that reduce the effects
of eddy currents. (2 marks)

Explain the increase in the cumrent in the primary winding of a double-wound power
transformer when there is an increase in the secondary current. (4 marks)

Total 8 marks

GO ON TO THE NEXT PAGE
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