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Question_One (30 marks)

What is classical mechanics? (2 marks)
What is dimensional analysis? (2 marks)
Explain the parallel axis theorem. (2 marks)
What is kinematics? Give one example of such motion. (3 marks)
A point has polar cordinate (5, 30"). Convert this into rectangular coordinates. (3 marks)
State LAMI’S theorem for three forces in equilibrium. (3 marks)

A particle P of mass 6kg has velocity (4i+2j) m/s collides head on with another particle of
mass 10kg travelling with a velocity of (i-4j) m/s. Find their total momentum before
collision (3 marks)
A point has rectangular coordinates; (3, 4). Convert this into polar coordinates. (3 marks)
The rotor on a helicopter turns at an angular speed of 320 revolutions per minute. Express

this in radians per second. (3 marks)
Differentiate between a one dimensional and a two dimensional kinematics. Give an example
of each. (3 marks)
State the Newton’s laws of motion. (3 marks)

Question Two (20 marks)

Write down the four assumptions for free fall motion. (4 marks)
A particle starts upward motion with a velocity of (2i+3j) m/s. How high will it be after 0.5 s.
Take g=9.82j m/s’. (5 marks)

Show whether the following equations are dimensionally correct or not.

w= %mv2 — mgh where, w, is the work done, m, is the mass of the object, v, is the speed of the

body, g, is the gravitational force and h, is the height of motion. (5 marks)

d)

I

A wheel turns through 90 revolutions in 15 seconds. Its angular speed at the end of the period
is 10 revi/s.

i) Find angular speed at the beginning of the 15s interval. (6 marks)
Assume acceleration is constant.

Question Three (20 marks)

A wheel turns through 90 revolutions in 15 seconds. Its angular speed at the end of the period
is 10 rev/s.

Find angular speed at the beginning of the 15s interval. (6 marks)
Assume acceleration is constant.
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IT) How much time has elapsed between the time when the wheel was at rest and the
beginning of the 15s interval? (4 marks)
b) A centrifuge with a radius of 10m starts to rotate according to the equation

8 =0.3¢*

Where, t, is in seconds and theata is radians. After five seconds, what is; its angular velocity,
Linear speed, tangential acceleration and radial acceleration? (10 marks)

Question Four (20 marks)

a) State the zeroth law in thermodynamics. (2 marks)
b) Explain with examples the quasi static process. (4 marks)
¢) Interpret each term in the equation below and enunciate the law connected to it. (4 marks)
dQ =dU +dW

d) Define Cp and Cy and prove qualitatively that C,>Cy (2 marks)

e) What is the angular speeds and angular accelerations of the second, minute and hour hands of
an accurate watch? (8 marks)

Question Five (20 marks)

a) Show whether the following equations are dimensionally correct or not.

I) v=ut +at Where, u and v, are the initial and final speeds of the body, a, is the linear

acceleration and, t, is the time of motion. (5 marks)
1) v? =u? +2ax Where, u and v, are the initial and final speeds of the body, a, is the linear
acceleration and, X, is the distance covered. (5 marks)

b) Explain the following terms; Angular position, Angular displacement, Angular velocity and
Angular acceleration. (4 marks)
¢) Three particles of massesm, =1.2kg,m, =2.5kg,m, = 3.4kg from an equilateral triangle of
edge length 140 cm. The coordinates of the three particles are (0,0), (140cm,0) and (70
cm,121 cm) respectively. Find the center of mass of this three particle system. (6 marks)




