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INSTRUCTIONS

Answer all questions in Section A and any three questions from Section B.
Begin each solution for a new question on a new page and show all working.
Section A consists of a four gquestion carrying 10 marks each.
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SECTION A (40 Marks): Answer all questions

Question 1

Use dimensional analysis to verify the dimensional consistency of the following formula
1 3
Xe = X, T Vg At + EaxAt ,

where At = t — t, is time elapsed from ¢, to t, v, is the initial velocity, x; is the position at
time t, x;, is the initial position and a, is the acceleration along the x-direction. [10]

Question 2

State the following:

a) The zeroth law of thermodynamics. [3]
b) The first law of thermodynamics. [3]
c) The second law of thermodynamics. [4]
Question 3

a) Define strain. [3]
b) Define stress. [3]
¢) Define Young’s modulus. [4]
Question 4

a) State the principle of conservation of momentum. [4]
b) Define inelastic collision. [3]
c) Define elastic collision. [3]
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SECTION B (60 Marks): Answer any three questions

Question 5

The dimensions of a rectangular board were determined to be as follows: length L = 2.00 +
0.05 m and width W = 0.60 + 0.5 m. Determine the following:

a) The area of the board. [5]
b) The perimeter of the board. [5]
c) The difference between the length and width. [5]
d) The ratio L/W. [5]
Question 6

Given that the displacement, as a function of time t, of an object is given by 7#(¢t) = 2t%i +
3t3j m. Determine its displacement, velocity and acceleration at atime t = 3 s. [20]
Question 7

a) State the work-kinetic energy theorem. [3]
b) Define kinetic energy. [2]

c) An athlete of mass 75 kg was clocked running at 9.9 m/s. Answer the following:
1) What is the athlete’s kinetic energy? [5]

i) What fraction of its initial value is the athlete’s kinetic energy if the athlete’s speed is halved?

[5]
iii) What is the magnitude and direction of the force required to halve the speed of the athlete
over a distance of 10 m? [5]

Question 8

A daring 510 N swimmer dives off a cliff with a running horizontal leap. What must her
minimum speed be just as she leaves the top of the cliff so that she will miss the rocky ledge at
the bottom, which is 1.75 m wide and 9.00 m below the top of the cliff? [20]
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