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GENERAL ENGINEERING SCIENCE Il

Attempt ALL questions
Marks for each question are shown in brackets.

All formulae used must be stated and the method of working and ALL intermediate steps
must be made clear in the answer,

Section A
1. Describe the THREE modes of heat transfer and give an example of each. 9)
2. (a) State Charles' Law for a perfect gas. (2)

(b) A perfect gas has volume of 30 litres at a pressure and temperature of 0.95
bar and 24°C respectively. The temperature of the gas rises to 162°C at
constant pressure.
Calculate EACH of the following:
() the increase in the volume of the gas in m’; (3)
(ii) the mass of gas. (3)

Note: for the gas R = 0.29 kJ/kgK

3. With reference to the performance of a diesel engine.

Define EACH of the following terms and state the formula for calculating the

values:

(a) indicated power; (2)
(b) brake power; (2)
(c) power loss to lubricating oil; (2)
(d) power loss to exhaust. (2)

4. (a) State TWO thermodynamic and TWO general properties required of a good
refrigerant. (4)

(b) For the FOUR key points in a simple refrigeration circuit state the condition
of the refrigerant. (4)
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5.  Butane (CsHyo) is completely burned in 30% excess air by mass.
Calculate EACH of the following:
(a) the mass of carbon dioxide in the exhaust gases per kg of fuel; (4)

(b) the mass of nitrogen in the exhaust gases per kg of fuel. (4)

6. (a) Explain what is meant by EACH of the following terms:
(i) specific heat capacity; (3)
(i) specific enthalpy of evaporation. (3)

(b) 6 kg of liquid at 20°C has 1240 kJ of heat transferred to it raising its
temperature to 92°C.

Determine the specific heat capacity of the liquid. (3)
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Section B

7. (a) Determine the thrust load in MN on a cofferdam (bulkhead) 25 m wide by
26 m deep when flooded with seawater of density 1025 kg/m’ on one side
only. (4)

(b) Determine the gauge pressure, in bar, at the lowest point on the bulkhead. (4)

8.  Aship has a displacement of 35500 tonne.

Determine the distance a mass of A/500 tonne, already on board, must be moved
off the Centreline to cause the ship to list by exactly 1°, (8)

Note: m x d = AGMtan 6

KM=62m
KG=53m.

9. (a) Explain the main differences in molecular structure which determines
whether the material is a conductor or an insulator. (4)

(b) State examples of an electric current being used for EACH of the following:

(i) its magnetic effect; (2)
(i) its chemical effect; 2)
(1ii) its heating effect. (2)
10. (a) Ina moving coil instrument state the purpose of a shunt resistor. (4)

(b) Describe with the aid of a diagram, the operation of a moving coil
instrument. (4)

11, An electric fire operated from a 230 V supply has a heating element comprising
two 25 €2 coils. The coils may be connected in series to give a low setting, or in

parallel to give a high setting.

Calculate EACH of the following:

(a) the power output for the low setting; (4)
(b) the power output for the high setting. (4)
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12. A conductor of 7.5 mm diameter has an effective length of 400 mm and carries
a current of 20 A. The force on the conductor is 20 N.

Calculate EACH of the following:
(a) the flux density; (4)

(b) the magnetic flux. (4)

2. (a) State Chartes' Law for a perfect gas

(b) A perfect gas h
bar and 24°C
constant pressure.

lume of 30 titres at a pressure and temperature of 0.95
tively. The temperature of the gas rises to 162°C at

Calcutate EACH of the following
the i

N
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increase in the volume of the G' 1]
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() the mass of gas.

Note: for the gas R = 0.29 kJ/kgK
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3. With reference to the performance of a diesel engine.

Define EACH of the following terms and state the formula for calculating the
values:

(a) ir\dicatipowev; (2)
(b) brake power; (2)
(c) power loss to lubricating oil; (2)
(d) power loss to exhaust. (2)

3a) IP is the heorectical power based upon number of cylinders, the pressure (Idicated mean pressure),
the length of the stroke, the corss sectional area on the cylinder, and the number of effective strokes
per second, given by the formula IP=xplan. IP is given in watts.
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b)BP the actual power as given by the drive shaft from the engine. Using the formual BP =T2*pi*n where
n is the number of revolutions per sec and T is the torque as measured at the drive shaft given in Nm. BP

is given in watts.

c)Power losses due to lubricating oil can be calculated by multiplying the mass flow rate of oil, by the
heat capacity of the oil and the temperature differnential. (measure in watts)
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d)Power losses due to exahust gasses can calculated by multiplying the mass flow rate of the exhaust
gasses and the heat capacity of the exhaust gasses and the temperature diff
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4. (a) State TWO thermodynamic and TWO general properties required of a good
refrigerant. (4)

(b) For the FOUR key points in a simple refrigeration circuit state the condition
of the refrigerant. (4)

[OVER

Butane (C.Hio) is completely burned in 30% excess air by mass.
Calculate EACH of the following:
(a) the mass of carbon dioxide in the exhaust gases per kg of fuel; (4}
(b) the mass of nitrogen in the exhaust gases per kg of fuel, (4)
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6. (a) Explain what is meant by EACH of the following terms:
(i) specific heat capacity; (3)
(i) specific enthalpy of evaporation. (3)
(b) 6 kg of liquid at 20°C has 1240 kJ of heat transferred to it raising its
temperature to 92°C
Determine the specific heat capacity of the liquid. (3)
————
! the amount of energry required to heat 1kg of a material 1 degree
[} ' kelvin
ii) the amount of energy required to turn 1kg of a liquid into a gas in
(joules).
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Section B

7 (a) Determine the thrust load in MN on a cofferdam (bulkhead) 25 m wide by
26 m deep when flooded with seawater of density 1025 kg/m’ on one side
only. (4)

(b

Determine the gauge pressure, in bar, at the lowest point on the bulkhead. (4)
F=p 9 o h
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8.  Aship has a displacement of 35500 tonne.

Determine the distance a mass c-onne. already on board, must be moved
off the Centreline to cause the ship to list by exactly 1°. (8)

—
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Note: m x d = AGM tan @
KM=6.2m
KG =5.3m.
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9. (a) Explain the main differences in molecular structure which determines
whether the material is a conductor or an insulator. (4)

(b) State examples of an electric current being used for EACH of the following:

(i) its magnetic effect; (2)
(ii) its chemical effect; (2)
(iii) its heating effect. (2)

10. (a) In a moving coil instrument state the purpose of a shunt resistor. (4)

Ot

(b) Describe with the aid of a diagram, the operation of a moving coil
instrument. (4)
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11, An electric fire operated from a 230 V supply has a heating element comprising
two 25 (2 coils. The coils may be connected in series to give a low setting, or in

parallel to give a high setting.
/ 4)
\./ h

Calculate EACH of the following:
{a) the power output for the low setting;

ib) the power output for the high setting.
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12. A conductor of 7.5 mm diameter has an effective length of 400 mm and carries
a current of 20 A, The force an the conductar is 20 H.
— —

Caloulate EACH of the fallowing:
(ah the flux deratty; i

im) the magnaetic flu., L3l

T
fr(—;,?sﬂo”?’)

| oklgy o L



