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(a) Define the specific heat capacity of a substance and state the units of such. (4)

o

(b) 6 MIJ of heat energy are required to raise the temperature of 170 kg of copper by

90°C.
Calculate the specific heat capacity of the copper. (4)
4. A steel component, of mass 750 grammes, has its temperature raised from 17°C to 700 K
in 5 minutes.
(6)

Calculate the rate of energy input required.

Note: specific heat capaciry of steel = 0.52 kJ/kgK
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GENERAL ENGINEERING SCIENCE Il October 2015

Attempt ALL questions

Marks for each question are shown in brackets.

1. A steel component, of mass 10 kg, is cooled from a temperature of 450°C by being
completely immersed in a tank containing 4 kg of oil at a temperature of
15°%C.

Calculate the final temperature of the oil and the steel component, assuming that the heat
losses are negligible. (8)

Note:  specific heat capacity of steel = 0.48 kJ/kgK
specific heat capacity of oil = 1.8 kJ/kgK
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A steel component of 30 kg mass and a temperature of 280°C is immersed in a bath of machine oil.
The volume of the machine oil in the bath is 175 litres and the temperature is 16°C.
The final temperature of the oil and the steel is 28°C. There are no heat losses to the surroundings.

Calculate the specific heat capacity of the oil. (8)

Note: specific heat capacity of the steel = 0.485 kJ/kgK density of machine oil = 880 kg/m?
October 18, Qu 1
(a) Define specific heat capacity, stating the S| unit. (3)
(b) Calculate the heat energy rejected when a mass of 5 kg of brass is cooled from a temperature of 215°C
to 25°%C. (4)
Note: for brass ¢ = 0.393 kJ/kgK

v
april 2014
4. A mass of 0.4 kg of aluminium is heated to 200°C and then immersed in 1.6 kg of water

contained in a copper vessel having a mass of 0.24 kg. The initial temperature of the water
and copper is 12°C, the final temperature is 21.8°C and there are no heat losses.

Calculate the specific heat capacity of the aluminium. (9)

Note: the specific heat capacity of copper = 0.39 kJ/kgK
the specific heat capacity of water = 4.17 kJ/kgK
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4. A mass of 0.4 kg of aluminium is heated to 198°C and then immersed in 1.55 kg of water
contained in a copper vessel having a mass of 0.25 kg. The initial temperature of the water
is 12.2°C, the final temperature is 22°C and there are no heat losses.

Calculate the specific heat capacity of the aluminium. (9)

Note: the specific heat capacity of copper = 0.39 kJ/kgK
the specific heat capacity of water = 4.17 kJ/kgK
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4. An aluminium vessel has a mass of 10 kg and contains 6 kg of water at a
temperature of 15°C. A mass of 5 kg of water at 35°C is added to the vessel and

there are no heat losses.

Calculate the final temperature of the vessel and water. (8)

Note: the specific heat of aluminium = 0.95 kJ/kgK
the specific heat of water = 4.12 kJ/ kgK
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6. (a) Explain what is meant by EACH of the following terms:
(i) specific heat capacity; (3)
(ii) 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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2. (a) Define the specific heat capacity of a substance and state the units of such. (4)

(by 6 MJ of heat energy are required (o raise the emperature of 170 k-; ol copper by

90°C.

Calculate the specific heat capacily of the copper (4)
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4 A steel component, of mass 750 grammes, has its temperature raised from 17°C to 700 K
in 5 minutes.

————

Calculate the rate of energy input required. {0)
——

Note: specific heat capaciry of steel = (.52 ki/kgK — 52,(3 j./ k_j K

FOO
€avyy =740
ne Bt a2

f

O
- 0.3 ¥ 520 ¥ 4|10

159100 Jovlo

5 181900 _ [PV T4 | kb
S 390




GES2 SPECIFIC HEAT Full written solutions  Online tutoring and exam Prep ~ www. SVEstudy.com DavidlamesGallimore42@gmail.com

oct 2015

GENERAL FNGINFERING SCIENCE | Detohor 7015

Attampt ALL questions

Harks for each question are shawn in brackets.
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December 18, Qu 1 0.FDm>
A steel component of 30 kg mass and a temperature of 280°C is immersed in a bath of machine oil.
The volume of the machine oil in the bath is 175 litres and the<temperature is 16°C. D*th' % - mpasS>
The final temperature of the oil and the steel is 28°C. There are no heat losses to the surroundings. ! J ""d'r
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(a) Define specific heat capacity, stating the SI unit. (3)
(b) Calculate the heat energy rejected when a mass of 5 kg of brass is cooled from a temperature of 215°C
to 25°C. (4)

Note: for brass ¢ = 0.393 kJ/kgK

specific heat capacity, ¢ [J/kg K] or [ki/kg K]

the amount of heat energy it takes to change the temperature of 1 kg of the material by 1 K (or 1°C)
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4. An aluminium vessel has a mass of 10 kg and contains & kg of water at a
temperature of 15°C. A mass of 5 kg of water at 35°C s added to the vessel and
there are no heat losses.

Calculate the final temperature of the vessel and water. 18)

Note: the specific heat of aluminium = 0.95 kJ/kgK
the specific heat of water = 4,12 kl/keK
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