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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. (a) Explain the units for specific heat capacity J/kgK. 2)
(b) An iron casting has a mass of 15 kg and a temperature of 200°C.
Determine the temperature after losing 1100 kJ of heat energy. (6)
Note: Specific Heat Capacity of Cast Iron = 4771/ kgK

2. (a) Define Boyles Law 2)

(b) A perfect gas at an initial pressure, temperature and volume of 2.75 bar,
185°C and 90 litres respectively is cooled at constant pressure until its
temperature is 15°C.

Calculate EACH of the following:
(i) the initial mass of the gas; (3)
(ii) the final volume in m’. (3)

Note:  R=0.29kJ/kgk C = 1.005 kJ/kgK

3.  Benzene (CsHs) is completely burned in 20% excess air.
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)

[OVER



GES2 25 JUNE 2021 Full written solutions. SVEstudy.com  Online tutoring and exam Prep
DavidJamesGallimore42 @gmail.com

4. (a) State TWO desirable properties of refrigerants. (2)
(b) In a vapour compression refrigeration plant, state the primary function of
EACH of the following:
(i) the condenser; 2)
(il) the expansion valve; (2)
(ifi) the evaporator. (2)
5.  State and describe the THREE modes of heat transfer, giving an example of each, (9)

6. A 2 stroke diesel engine is tested over a 24 hour period and uses 1.8 tonnes of
fuel. The power of the engine is tested using a dynamometer which gives a
steady state torque reading of 4.5 kNm at 800 rpm. The mechanical efficiency

was later found to be 89%.

Calculate EACH of the following:

(a) the brake power; (3)
(b) the indicated specific fuel consumption; (3)
(¢) the brake thermal efficiency. (3)

Note: the calorific value of the fuel = 44 MJ/kg
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Section B
7. (a) Briefly describe the structure of an atom. (2)
(b) State the feature of the atomic structure of some materials which makes
them good conductors. 2)
(c) Describe what is meant by electrical current (flow). (2)
(d) Outline what else is required to make current flow happen. (2)
8. (a) List FOUR means by which electricity may be produced. (2)
(b) State the THREE main effects of an electric current. (3)
(c) State TWO practical examples of EACH effect in Q8(b). (3)

9.  The navigation lights on a vessel are fed from a d.c supply. THREE lights are
connected in parallel and EACH draws a current of 5A. The lamps have a
resistance of 3 Q each.

Calculate EACH of the following:

(a) the power dissipated by each lamp; (4)
(b) the total power consumed by the circuit if the total resistance of the cables

was 0.6 Q; (4)
(c) the supply voltage, (2)

10. A conductor with an effective length of 300 mm and a diameter of 9.5 mm when
carrying a current of 25 A at right angles to a magnetic field. The force on the
conductor is 18 N.

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

(b) the magnetic flux. (4)
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1,

12.

A plank of wood is 4.88 m long x 25.8 cm wide x 175 mm deep and floats
horizontally in calm water. Take the water density as 1010 kg/m® and the
density of wood as 710 kg/m’

Calculate the maximum mass that could be supported on this plank without it
sinking.

Determine the distance a mass of 30 tonne, already on board ship, must be
moved across the deck of a vessel of 3250 tonne displacement to correct a heel
of 1.8°,

Note: KM = 6.1m, KG = 5m, and m*d = AGMtan @

(8)

(8)
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1. (a) Explain the units for specific heat capacity J/kgk i2)
EEIO"C. ! )

(b} Aniron casting has a mass of 15 kg and a temperature of
Determine the temperature after losing 1100 kJ of heat energy. (&)

Note: Specific Heat Capacity of Cast Iron = 477.J/ kgk
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2. (a) Define Boyles Law

{b) _A-parfect gas at an finitial pressure, temperature and volume of 2.75 bar,
nd 90 JMgps respectively is cooled at constant pressure until its
Emnperature | @

Calculate EACH of the following:
(i} the initial mass of the gas; (3)
{ii) the final volume in m’, =wC b -é—

Mote: R=0.29 kJ/ kgl C = 1.005 kJ/ kg

increasing pressure decreases volume, and vice
n) versa at a constant temperature,
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4. (a) State TWO desirable properties of refrigerants. ()

ib} In a vapour compression refrigeration plant, state the primary function of
EACH of the following:

(i} the condenser; ()
(ii} the expansion valve; )
(iii) the evaporator. (Z)

a) non explosive, non toxic | ¢ |

5) condenser removes the heat energy from the
super heated refridgerant lowering the
saturation point

expansion values reduces the rpessure of the
high pressure low temeprature liquid

the evaporator removes the heat from the
compenent space. resulting in superheated
gas.
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5. 5tate and describe the THREE modes of heat transfer, giving an example of each, 9

Cyo Asckion —

meattransfer aoros

metal TubLs In a Doaler, «

2 Would e

convection - heat transfer by a liquid or a gas, convectional current through
forced or natural convectional currents. &n example is the hot water in a boiler

Radiation - heat transfer by the electromagetic spectrum, radiation can pass through a
vacuum and it is the heat we feel from the sun. An example onboard would be the
heat from the radition of a flame inside the boiler.

A 2 stroke diesel engine is tested over ‘m period and u'mﬂ of
fuel. The power of the engine is test g a dynamometer ch gives a
steady state torque reading of 4.5 kNm at 800 rpm. The mechanical efficiency
was later found to be 89%

Calculate EACH of the following:

(a) the brake power;

(b) the indicated specific fuel consumption;

(c) the brake thermal efficiency.
Take Lherm

Note: the calorific value of the fuel = 44 MJ/ kg
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Periodic table of the elements

[ Alkali metals [ Halogens
group [ Alkaline-earth metals [[] Noble gases
;) Good ot b\[t}ﬂf - ! [ Transition metals

a0 '~

H " [J Other metals

D Rare-earth elements (21, 39, 57-71)
1 and lanthanoid elements (57-71 only)

15 16
3 ) ] Other nonmetals. [ Actinoid elements 7 B
Li | Be N o
" e 15 16
Na | Mg 3 4 B 6 7 8 9 11 12 = S
( ’2 19 (20 [21 [22 [238 [24 [25 [26 (27 29 [a0 33 |34
1' ﬁ% { K [Ca| Sc | Ti V | Cr |[Mn | Fe | Co i | Cu | Zn Ge Se
37 38 39 40 41 42 43 44 45 a7 48 51 52
Rb | Sr | Y [ Zr | Nb [ Mo | Tc | Ru | Rh Ag | Cd Sn | Sb | Te
55 56 57 72 73 74 75 76 77 79 80 83 84
Cs|(Ba|La|Hf |Ta| W | Re [Os | Ir Au | Hg Pb | Bi | Po
87 88 89 104 |105 (106 |[107 (108 |109 1M1 (112 115|116
Fr | Ra | Ac | Rf [ Db | Sg | Bh | Hs | Mt Rg | Cn Mc | Lv
o ,55_|59_|E 61 | 62_|?3 64 | 65 |66 | 69 | 70 |71 |
lanthanoid series 6 | A_ | B, | A | Do | @m | B | 2a | Th | 1 e | Ten | VI | 1ae

8. (a) List FOUR means by which electricity may be produced.
(b) State the THREE main effects of an electric current,

(c) State TWO practical examples of EACH effect in Q8(b).

(2)
(3)

(3)

b) heating, magnetic, chemical

puuls a bolt.
Electric generator, motor

Fossil fules, hydroelectric, solar, nuclear power stations

C) heating- commerical electric heater (hairdryer)
heating in wired due to resistence

Magnetic - electromagnet. Solenoid, dor buzzer that

Chemical - electro plating, electrolysis, nickle cadmium
plating. charging a lead acid battery, lithium ion
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resistance of 3 () each.
Calculate EACH of the following:

(a) the power dissipated by each lamp;

(b) the total power consumed by the circuit if the total resistance of the cables

was 0.6 ();

(c) the supply voltage.

The navigation lights on a vessel are fed from a d.c supply. THREE lights are
connected in parallel and EACH draws a current of 5A. The lamps have a

(4)
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conductor is 18 N.
Calculate EACH of the following:

(a) the flux density; /\,L)\‘\

(b) the magnetic flux. o ()J,\S\\‘j
|

10. A conductor with an effective length of 300 mm and a diameter of 9.5 mm when
carrying a current of 25 A at right angles to a magnetic field. The force on the
—

2
Fi P)lle’\ @
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11. A plank of wood is 4.8Bm long x 25.8 cm wide x 175 mm deep and floats
horizontally in calm water. Take the water density as 1010 kg/m' and the
density of wood as 710 kg/m’

Calculate the maximum mass that could be supported on this plank without it
sinking. (B)
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12. Determine the distance a mass of 30 tonne, already on board ship, must be

moved across the deck of a vessel of 3250 tonne displacement to correct a heel
of 1.8°.

Note: KM = 6.1m, KG = 5m, and[m*d = AGM tan 8
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