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SECTION A (Total: 40 marks)

INSTRUGCTION: Answer ALL questions.
Piease use the answer booklet provided.

Question 1

Electrical is a necessity on board ship. Most ship have electrical power generation. Future

ship will have more eiectrical consumption. Therefore basic knowledge in electrical and

electronic are very important for mariners.

(a

(b)

{c)

(d)

(e)

(f)

{9)

(e)

Define atom?

(2 marks)
State the element in an ATOM?
(2 marks)
State TWO (2) types of conductive materials?
{2 marks)
Define resistance?
(2 marks)

Using the circuit symbols, draw a schematic circuit containing an element force,
conductors, a means of control and a load. Label the diagram carefully.

{4 marks)
Draw the symbol for air core transformer and voltmeter?
. (2 marks)
List FOUR (4) types of diagram available in the Electrical Field or Work that are
commonly used?

(4 marks)

Describe how electron flow in the electron current configuration.
{2 marks)
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Gluestion 2

Power Generation very important onboard ship. The current and voltage generated and

consumed must be calculated precisely so that the generator is not overloaded.

{a) Generators are the main electrical socurce onboard ship. Calculate the power
delivered to a circuit by a 240-V generator that supplies 20 A {o the circuit?
(3 marks)
{b) Protection of circuit is very important in electrical generation and distribution. Explain
the function and protection provided by a Fuse.

(2 marks)
(c)  State Ohm’s law?
(2 marks)
(d) Calculate R whenV =220V andi= 11 A?
{3 marks)

(8)  Analyze the circuit in Figure 1 and calculate for Total Resistance RT between the 2

open terminal?
150 2

MWy
47Q§ 1000

o @
Figure 1
{3 marks)
H List the voltage range supplied on board ship for domestic lighting and bow thruster?
{2 marks)

(g Volimeter and ammeter are very imhortant instrument for measuring voltage and

current. Explain how volimeter and ammeter is connected circuit to be measured.

(2 marks).
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(h) Calculate and solve current 14 for the circuit shown in Figure 2.

¥
g ——— ——p
+ Iy = 30 A }’4 = 7
4
v g4 =124 =7
- ¥
Figure 2
{3 marks)
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SECTION B (Total: 60 marks)
INSTRUCTION: Answer THREE (3) questions,

Please use the answer booklet provided.

Question 3

Electricity is very important on board ship. Calculation using KIRCHOFF voltage and current
law is very popular. Cable capacity and cable loads are calculated using this method.

(a) Given VA= 58V, VB=10V, R1=4(Q R2=30, and R3 =2 ( as in Figure 3.

Calculate and solve ALL mesh currenis and voltage drops across R1, R2 and R3 In

the circuit?
< + R, - d + Ry _ e
& ‘VVV o's n‘a“w‘v =)
(——) Vl r—é VJ
I, 4 0 }’2 28
+ + - +
Vy= 58V = Vlgﬁ’z}ﬂ = V=10V
. -1, _
iy
I
besh | Mesh 2
t:‘- o, _A_';,
b a S
Figure 3
{20 marks)
Question 4

Magnetic fields are very important in motors and generaiors. It can be used to control simpie
electric circuit.

(2} Apply Faraday's law to find the induced voltage across a coil with 500 turns that is
located in a magnetic field that is changing at a rate of 8000 pWhb/s. Caiculate and
solve the voltage induced of the coil.

(3 marks)
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{b) State the principle of a motor?

{2 marks)

(c) Analyze and determine the magnetic polarity A and B of the pictured electromagnets
in Figure 4 by the right-hand rule?

Figure 4

(2 marks)
(d) Magnetic or Nonmagnetic can be classified into 3 groups. State the 3 group of
material classification?

{3 marks)
(e State the common application of Electromagnets?

{2 marks)

6 Analyze the Figure 5. Applying Fleming Left Hand Rule, draw the direction of
magnetic field of the magnet and determine force on the conductor whether it goes
up or down.

Figure 5

{4 marks)
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(g)

Calculate and solve the field intensity H of a 40 turn, 10-cm-long coil with 3 A flowing
in it as in Figure 67 '

N = 40
i = 3A

« 10cm =

Figure 6
(4 marks)

Question 5

Generators are the main supply of power onboard. Battery are also an important power
supply is very important for Emergency supply backup.

(a)

(b)

{c)

()

A lead-acid battery is rated at 200Ah. Based on an 8-h discharge, what average load
Current can this baftery supply?

(3 marks)
DC generaiors take their names from the type of field excitation used. State and list
down THREE (3) types of Direct Current {DC) Field Generator?

(3 marks)
raw and label Direct Current {DC) Series Field Generator?
(4 marks)
List the FOUR (4) types of three-phase sourcefload configurations?
{4 marks)

At what velocity must a conductor 75 mm long cut a magnetic field of flux density
08 Tifanem.f of 8V is to be induced in it? Assume the conductor, the field and the
direction of motion are mutually perpendicular?

{4 marks)

There are THREE (3) factor that defermined the Voltage induced in Faraday Law of
Induced Volitage. List ONLY TWO (2) of the factors?

(2 marks)
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Question 6

(a) Caleulate and solve all missing values of current, voltage and resistance in a high
voltage regulator circuit in a color television receiver as in Figure 7. The voltage drop
across each resistor is used to supply voltage in other parts of the receiver?

oy
- -
Vy =1 R, R, = 1.5 MQ
Fo=T L, I, =
B, =1 V, =7 V, = 2
T * ! v b :
v
Figure 7
(18 marks)
{b) State the purpose of cable sheath?
{2 marks)

END OF EXAMINATION PAPER
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