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GENERAL ENGINEERING SCIENCE |
Attempt ALL questions,

Ma i
rks for each question are shown in brackets.

Section A

contains 2 kg of Water 5

temperature of 12°c
. A further water at
% there are no heat losses. a1
Calculate the final temperature of the vessel and water.
' (8)

Note: the specific heat capacity of aluminium = 0.95 kJ/kgk
the specific heat capacity of water = 4.18 kJ/kgK

@ (@) State Charles’s Law for a perfect gas. (2
J

(b) Ahp“'-’"f@ﬂ 8as at a pressure of 2.4 bar and temperature 44°C is hoataq o1l
the volume is 60 litres with temperature of 194°C at constant pressre.

Calculate EACH of the following:
(i) the original volume of the gas in m’; (4)
(i) the mass of gas. (2)

Note: for the gas R = 0.29 kJ/kgK

G. With regan:_F to the performance of a diesel engine, define EACH of the following
terms, stating the formula for calculating the values of such:

(a) indicated power; (2)
(b) brake power; (2)
(c) brake specific fuel consumption; (2)

(d) power loss to exhaust. (2)
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' then,m,:,m,:nar'ﬂiC Properties of refrigerants, explaining

@ @) State Two importan (4)

their importance. :
gerant, at the FOu A :

(b) State the condition of the refrg R key points in a simple )
refrigeration circuit. (4)

) ! ;
(_.5. Butane (CaHio) is completely purned 1N 25% excess air by mass.

Calculate EACH of the following:

(@) the mass of carbon dioxide in the exhaust gases per kg of fuel; (5)

(b) the mass of nitrogen in the exhaust ases per kg of fuel, (5)

@ (@) Explain what is meant by EACH of the following terms:

() specific heat capacity; (2)

(if) specific enthalpy of evaporation. 2)

(b) 10 kg of liquid at 20°C has 1950 kJ of heat transferred to it raising its
temperature to 85°C.

Determine the specific heat capacity. (4)
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Section B

j) A conductor of 12,5 mm £ 30 A when it is g right

to
rective length of 600 m - in

Determine EACH of the following-
(@) the flux density;

(b) the magnetic flux.

| (4)
7 . i
@ An elf__ac'tnc heater operated from a 230V supply has a hganng element
comprising of two 30 Q coils, The coils may be connected 1n Series or in para||e(
to give different outputs,
Determine EACH of the following:
(@) the power output for the series connection; (4)
(b) the power output for the parallel connection. (4)
@. (a) Name TWO sources of electricity; (2)
(b) Explain what happens to the electrical resistance of most metals as the
temperature rises. Briefly explain why this occurs. (3)

(c) Explain what characteristic of the atomic structure of insulators makes them
bad conductors of electricity, give two examples. (3)
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50 V d.c. supply.

@M@

D

€ Circyit shown in Fig Q10 has @ 2

eterm: '
"Mine EAcy of the following:

= 4
Uity
;A(— the total resistance of the circ! (3)
) ¢
= he total current supplied; L
o ST ister:
Ly '€ volt drop across the 80002 resis (4)
—1 300 Q1 800 {1
| 1200 £L —
Fig Q10
(9.8 0iship bas 2 displacerent ot
Determine the distance a mass
: of 82 tonne, already on board, must b
off the centreline to cause the ship to heel by exactly 1°. s (8)
Note: mxd = AGM tan 6 and that KM= 6.2 m, and KG = 5.3 m.
A water tank is 4 m high and 4 m wi i
: wide. The amount of wat '
measured using a pressure transducer in the base of the tan‘f FRR g
\ Determine EACH of the following:
a) th
(@) of?: ﬁzr{ft.m the front face of the tank when it is filled to within 0.5 metre
P; (5)

b) the pressure indi
(b) pressure indicated gn the transducer, in kilopascals, when the tank is

half full.
(3)

Note: The density of water i 1000 kg/m?



