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1. (a) Explain what is meant by the term specific heat capacity and why are the units @
J/7kgK.

(b) An iron casting has a mass of 30 kg and a temperature of 400°C.Determine its
temperature after losing 1950 kJ of heat energy. (4)

Note: Specific Heat Capacity of Cast Iron = 477 J/ kgK
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2. (a) Explain why metals expand as their temperature rises. (3)
(b) A copper ball has a diameter of 55.25 mm at a temperature of 595°C.

Calculate the temperature at which the ball will just drop through a hole of a mnt}l'l(
54.95 mm. ()

Note: Co-efficient of linear expansion of copper = 0.0000167/°C
55.2%

L) Dt Dedpt = Ne Diewde
55.15455.1570. ooovle? x Ak = 54.4a¢

f"____—'_J Ak = "'0-}
Sh.d5wmrm

4.124¥ ¥ 10°

¥

Ak = - 35 415F

595-315 sk = 2 (1.Q59 L



GES2 JUNE 2023 Full written solutions. Online tutoring and exam Prep www. SVEstudy.com
DavidJamesGallimore42 @gmail.com

4) Pu=wm k&
150000x 0.3 = xx 108 x [25293)

245000  _ »
L

z. %ZGKj




GES2 JUNE 2023 Full written solutions. Online tutoring and exam Prep www. SVEstudy.com
DavidJamesGallimore42 @gmail.com

DI N AN
T

350,900 =
299 x




GES2 JUNE 2023

Full written solutions.

DavidJamesGallimore42 @gmail.com

26 litres.

is 180°C.

Determine EACH of the following:
(a) the final pressure;

(b) the final volume;

(c) the mass of gas.

Note: R =0.29 kJ/kgK

4. A perfect gas at an initial pressure, temperature and volume of 10 bar, ZB("C an::
74 litres respectively is compressed according to Boyle's Law until the volume

Heating then causes an expansion according to Charles’s Law until the temperature
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Section B

7. Acircuit consists of three resistors connected in parallel. The resistors have values

of 150 ohm, 220 ohm and 180 ohm. The circuit is powered fram a battery which has
an e.m.f. of 29 volts and an internal resistance of 4 ohms.

Determine EACH of the following:

@) the battery terminal voltage; \ (3)
{(b) the current in EACH resistor. 3)
)
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10. (a) State Lenz's Law. @)
(b) A conductor with an effective length of 300 mm creates a magnetic flux of
250 pWb when carrying a current of 45 A at right angles to a magnetic field.
The force on the conductor is 34 N.

Determine the diameter of the conductor. (5)
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A ship of 10000 tonne displacement has a rectangular fuel tank 15 m long, 12 m wide
and 4 m deep. The tank is across the centreline and is full of fuel oil with a density

of 900 kg/m* and the tank bottom is 1.2 m above the keel. The KG of the vessel is
6.2 m when the tank is full.

Determine the new KG after all of the oil has been used. 8)
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12. (a) State Archimedes principle. (2)

(b) After discharging ballast at a depth of 30 m underwater an ROV can be equated
to an empty sphere of 700 mm diameter.

Determine EACH of the following:
(i) the buoyancy force on the ROV; (3)
(ii) the pressure on the ROV. (3)

Note:  Density of water is 1020 kg/m’

Archimedes principal states that the volume of the water displaced will be the same
4 and the volume of the object sumberged.

The volume of the ROV = Volume of water displaced

O. 7 - ‘> buoyancy force:
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~

the pressure on the top of

—_ the ROV will be less than on
the bottom, | can find the

r max pressure, min pressure

or the average pressure. The

question doesnt specifiy.
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