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QUESTION 1
A quantity of plasma is composed of hydrogen ions (protons) and electrons in thermal equilibrium. Both the protons and electrons are assumed to behave like molecules of an ideal gas. The rms speed of an electron in the plasma is estimated to be 3 ( 106 ms-1.

(a) Determine the rms speed of the hydrogen ions.

(b) Estimate the temperature of the plasma.

[ Mass of electron = 9.1 ( 10-31 kg; Mass of hydrogen ion = 1.67 ( 10-27 kg; Boltzmann constant = 1.38 ( 10-23 J K-1 ]
QUESTION 2

A vessel contains a mixture of hydrogen and oxygen gases in thermal equilibrium at temperature 500 K.

Determine :

(a) The average translational kinetic energy possessed by molecules of both types of gases.

(b) The rms speed of hydrogen and oxygen molecules if the mass of a hydrogen molecule is 3.34 ( 10-27 kg.

[ Molar mass of oxygen/molar mass of hydrogen = 16; R = 8.31 J mol-1 K-1; 

NA = 6.0 ( 1023 mol-1 ]

QUESTION 3
A vessel contains an ideal monatomic gas at pressure P and temperature T. The number of molecules in the gas is N. Determine the total energy of the gas in terms of N, T and Boltzmann constant, k. An additional N molecules of the same gas are added into the vessel in such a way that the internal energy is the same as the initial value.

What will happen to :

(a) The gas temperature

(b) The gas pressure.

QUESTION 4

The Young’s Modulus for lead and tungsten are as follows :

Lead : 2.0 ( 1010 Pa

Tungsten : 4.0 ( 1011 Pa

Comparing the two values, explain what is the difference between the shape of the graph of force F between molecules against distance of separation r between molecules for lead and the shape of the F–r graph for tungsten.
QUESTION 5

A catapult has two rubber threads, each of original length 0.20 m and being able to extend 0.10 m under a tension of 50 N. A piece of stone of mass 0.060 kg is launched vertically upwards after each thread has been stretched to a length of 0.35 m and then released. Determine :

(a) The total elastic energy stored in the threads

(b) The maximum height reached by the stone

[ Assume that the threads obey Hooke’s Law and air resistance can be neglected. ]

QUESTION 6

The expression representing the potential energy U of the atoms of a diatomic molecule is given by 
U = [image: image2.png]
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Where r represent the separation between the atoms, and A and B are constants.

(a) Obtain, in terms of A and B, the value of r0, at which U is a minimum. What is the physical importance of r0?

(b) Obtain U0 the potential energy of the system when r = r0. What is the physical importance of U0?

QUESTION 7

The net atomic force F between two atoms separated by distance r is given by
 F = –  [image: image6.png]
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Where a and b are constant. Determine the expression for the potential energy U of the atomic system.

QUESTION 8

(a) A charged cloud at an electric potential of 107 V relative to the ground sends a flash of lightning that carries a charge of 50 C to the ground. Determine the energy lost by the cloud if the p.d remains constant.

(b) Using Newtonian mechanics, determine the speed of a stationary electron in vacuum that is accelerated across a p.d of 107 V.

[ Specific charge of electron = -1.76 ( 1011 C kg-1 ].

(c) Is this result possible? Explain.
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