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3.1Thermal Concepts

Question Paper

Course DPIB Physics
Section 3.Thermal Physics
Topic 3.1Thermal Concepts
Difficulty Easy

Time allowed: 60

Score: /149

Percentage: /100
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Questionla
(a)

Define the specific latent heat of fusion of a substance.

Question1b

(b)
Draw aline toindicate which molecular model of matter matches with which state.

O/\
Solid KC)
O”’?
Liquid @
DI0%0
Gas ;f OQC
0020
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[2]
[2 marks]

(3]

[3 marks]
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Questionlc
Thefollowing statements are about the molecularmodel of matter.

The potential energy changes duringchangeof _______ .
Potentialenergyis greaterfor_______ thanfor_______ more energy is requiredto _______ bondsthanjust _______ them.

Therefore, specificlatentheatof _______ is_______ than specificlatentheatof _______ forany substance.

(c)
Complete the missing gaps using keywords from thelist provided.
You may use any keyword once, more than once, ornotatall.

weaken
fusion
break
greater
vaporisation
less
state
[3]
[3marks]
Question1d
A2.5gblockoficeis placedinto a beaker of waterwhere 825 J of energy is needed to melt theice completely.
(d)
(i) Calculatethe specificlatentheat of fusion ofice.
[3]
(ii) State an assumption thatyou have made in youranswerto part (i).
(]
[4 marks]
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Question 2a

a)
Define specific heat capacity.

[2]
[2 marks]

Question 2b

The changeinthermal energy, Qis given by the equation:
Q=mcAT

(b)
Define the following variables and state an appropriate unit for each:

(i)
m

(1
(ii)

(1]
(i)
AT

(1]

[3marks]
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Question 2¢c
Ahot piece of copperis placedinto a container of cold water. After a time, the copper and waterreach thermal equilibrium.
(c)

Outline how it would be known when the copperand waterreach thermal equilibrium.
(1]

[Tmark]
Question 2d
The following data are available:
Energy transferred towater=5.6kJ
Mass of copper=0.72 kg
Specific heat capacity of copper =389 Jkg 'K~
(d)
Calculate the changein temperature of the copper.
[4]
[4 marks]
Question 3a
(a)
Defineinternal energy
(2]
[2 marks]
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Question 3b
The fraction of the internal energy thatis due to molecularvibration varies in the different states of matter.

(b)
Arrange the following states of matter from highest to lowest fraction of internal energy due to molecularvibration.

] Gas Solid Liquid \

(1]
[Tmark]
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Question 3¢

The heating graph shows the change in temperature against energy supplied for a specific substance.

\

Temperature / K
~

>~
~

Energy supplied / J

(c)
Label the following on the graph:

(i)
Solid, liquidand gas

(ii)
Melting andboiling

Question 3d
(d)

Label on the graphin part (c) the freezing point and the boiling point on the temperature axis.
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(1]

[1]
[2 marks]

(2]
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[2 marks]

Question 4a
(a)

Define thermal energy.

1]
[1mark]

Question 4b

Animmersion heateris placedin a beakercontaining 350 g of waterata temperature of 15 °C. Aftersome time, the
temperature of the wateris 42 °C. The thermal capacity of the beakeris negligible and the specific heat capacity of wateris
4.2x10%Jkg K,

(b)
Estimate the changeininternal energy of the water.
(4]

[4 marks]
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Question 4c

The wateris furtherheated untilit starts to boil at constant temperature.

()

Choosethe correct wordin the explanation for this scenario:
Allthe (internal / thermal) energy is used to (separate / fuse) the molecules and not to increase theiraverage (potential /
kinetic) energy

(3]
[3marks]
Question 4d
(d)
If waterhad a higher specific heat capacity, state two differences this would make to boiling waterusing animmersion
heater.
(2]
[2 marks]
Question 5a
(a)
Definethelatent heat of vaporisation of a substance.
(2]
[2 marks]
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Question 5b

(b)

Place a tick (v) next to the correct phase change forusing specific latent heat of vaporisation and fusion in the following
table.

Evaporation Melting Freezing Condensation
Latentheat of
vaporisation
Latentheat of fusion
(2]
[2 marks]
Question 5¢
The energy required to change the phase of a substanceis given by
Q=mL
()
Define the following variables and state an appropriate unit foreach:
(i)
m
(1
(if)
L
(1
[2 marks]
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Question 5d
3400 Jof energy is needed to convert 16 g of oxygen from solid to a liquid.
(d)
Calculate thelatent heat of vaporisation of oxygen.
[4]
[4 marks]
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