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Question 1 (30 marks)
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Define temperature (2 marks)

State any 5 physical properties of materials which change sufficiently with
temperature that can be used as the bases for thermometers.

(5 marks)
Explain why athermometer needs to be very small. (2 marks)
Name two common reference points used for thermometer calibration

(2 marks)
What does 20°C correspond in the Fahrenheit scale?

(3 marks)
State the basic principle used in employing abimetallic strip as a switch.

(2 marks)

By simple argument, show that the mean free path | of a gas molecule can be
expressed as

> Where n isthe number density of molecule and r,, the effective

npr,
molecular diameter
(5 marks)
Explain how the heat loss due to conduction, convection and radiation is minimized
in a thermos flask.

(4 marks)
State when a thermodynamic process is said to be
) Reversible (1 mark)
(1)  Trreversible (1 mark)
Sketch the (P - T) phase diagram of water. Label the diagram.

(3 marks)

Question 2 (20 marks)

(@

(b)

(©)

Explain an isochoric process, hence show that for an isochoric process, the first law of
thermodynamics reduces to:
Q=DU
(4 marks)
Give the four basic postulates of the Kinetic Theory of Gases used to model an Ideal
Gas
(6 mks)
Show that the molecular interpretation of temperature provides that the total energy of

molecules of agasis E = :_23 NRT , where n is the number of molecules per unit

volume, R isthe universal gas congtant and T is the temperature.
(20 mks)
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Question 3 (20 marks)

@ (i) State the factors upon which the change in temperature of a body depends.
(3 marks)

(i) Calculate the specific heat capacity of copper given that 204.75 J of energy raises
the temperature of 15g of copper from 25° to 60°.

(3 marks)
(b) Sketch the density-temperature diagram near 0°C showing clearly the
anomalous behavior of water and explain the behavior.
(6 marks)

(© () Show that the thermal coefficient of linear expansion, a , isrelated to the thermal
coefficient of volume expansion, g by g » 3.

(4 marks)

(i) A glass flask of volume 200 cm? is just filled with mercury at 20°C. How much
mercury will overflow when the temperature of the system is raised to 100°C?
The coefficient of volume expansion of glassis 1.2 x 10° /C and of mercury is 18

x 10°/C.
(4 marks)
Question 4 (20 marks)
@ Sketch a well-labeled schematic flow diagram of a heat engine
(5 marks)
(b (i) Statethe second law of thermodynamics (1 mk)
(i) State the condition for an engine to have 100% efficiency. (2 mk)

(i) Explain why aheat engine with 100% efficiency would violate the 2™ law of
thermodynamics
(2 mks)
(c) Draw a PV diagram representing a Carnot cycle, hence show that the ideal Carnot
efficiency (&) can be expressed as:

eC =1- Qoold =1- Too;ld
Qhot Thot

where Q, and Q,, areheat transfers at constant temperatures T, , and T_,, respectively.
(11 mks)
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