List of questions that can be asked in the physics exam
Inclined plane
a) A body of mass 6 kg is on an inclined plane inclined at an angle θ to horizontal. The frictional force between the body and the plane is represented by a coefficient of friction, µ = 0.7  . All calculated values to be expressed to 2 decimal places. Assume acceleration due to gravity g = 9.8 ms-2. Express your answers to two decimal places.
Calculate:
i. The force on the body parallel   to the plane due to gravity.		(3 marks)
ii. The reaction force, R, that the plane exerts on the body.			(3 marks)
iii. The maximum angle of inclination for the body not to slide down the plane.
(4 marks)

(b) A body of mass 400g is dropped from a vertical height of 1.7m. Calculate the speed at impact on ground.	Assume acceleration due to gravity g = 9.8 ms-2. Express your answer to two decimal places.								(5 marks)
	
(c) A projectile of mass 40g penetrates a target to a depth of 0.6m. If the speed at initial impact is 500 ms-1 determine the resistive force that the body exerts on the projectile, assuming uniform resistance. Express your answer to two decimal places.	
(5 marks)
Moment of inertia
Q1 (14 marks)
(a) A body is rotating at a speed of 25 revolutions per minute.  Determine to 2 D.P. the angular velocity in radians per sec. 					(3 marks)
(b) Calculate, to 2 D.P.  the Moment of Inertia of a 6 kg bar of uniform rectangular cross-sectional area, that rotates horizontally about the pivot point shown in Figure 1:		
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Figure 1

	

(8 marks)

(c) If a torque of 230 Nm is applied to a body and produces an angular acceleration of 40 rad s-2, determine to 2 D.P.  the moment of inertia of the body.	(3 marks)
Gurney theory
Q2 (12 marks)
(a)  What are the essential assumptions made in Gurney’s theory of terminal velocities of an explosive charge?					(4 marks)

(b) An asymmetric high explosive sandwich of two metal plates is shown in Figure 2, which also indicates the mass per unit area of the two plates and the high explosive. If the Gurney constant for the high explosive is    2500 ms-1    what are the Gurney estimates of the terminal velocities of the two plates to 2 D.P.           (8 marks)
Figure 2


3 kg m-2
6 kg m-2
0.5 kg m-2













Stress strain:
(a) 	Using simple sketches, compare the stress- strain relationship for a ductile metal and a brittle material.										
(6 marks)
(b) An applied force stretches a uniform wire. If the change in length is 10-4 m and the strain was 0.001, calculate the original length of the wire. Express your answer to two decimal places.										(4 marks)

(c) A vertical uniform wire has Modulus of Elasticity 62 x 109 pascals, cross-sectional area 0.2 cm2 and natural length 2 m. Calculate the stress and strain values when a mass of 150 kg is suspended from one end. Express your answer to two decimal places.	 Assume acceleration due to gravity g = 9.8 ms-2.
(10 marks)
Heat capacity
(a) 	How much energy is required to raise the temperature of a body with specific heat 220 J kg-1 K-1 and mass 2kg through a temperature increase of 15K? Express your answer to two decimal places
(5 marks)
(b) A metal bar of initial length 15m at 20OC is raised in temperature to 120OC. If the coefficient of thermal expansion is 10-4K-1, what is the new length of the bar? Express your answer to two decimal places
(5 marks)
(c) A laser pulse of total energy 14J is applied for 1µs. If the pulse has a rectangular temporal profile, what is the power? Express your answer to two decimal places
(5 marks)
(d) A force of 120N is applied to a body and accelerates it from 3 ms-1 to 11m s-1 over a duration of 0.3s. What is the acceleration? Express your answer to two decimal places


 (5 marks)

Heat transport
(a) 	Describe the different ways thermal energy can be transported		(6 marks)

Ideal gas
1. 	  An ideal gas is at an initial thermodynamic state 1 given by:
P1  =  9 x 105  Pa
V1 =  0.05 m3

If the gas is compressed isothermally to a volume V2 =   0.0001 m3   , what is the final pressure P2 ? 						(6 marks)
               
b)      If the gas is compressed adiabatically from state 1 to the same volume V2, sketch the adiabat on a P - V graph, showing its relative difference to the isothermal curve.							(4 marks)

							(4 marks)
1. [bookmark: _Hlk129611225]600 J of heat energy is supplied to 500 g of gas that has a specific heat of  
500 J kg-1 K-1 . If the gas does work of 120 J in expanding, what is the change in temperature of the gas?							(10 marks) 

(e) [bookmark: _Hlk126317652]A body of surface area 5 m2 with surface emissivity 0.95 is at a uniform temperature of 2500 °C. Calculate the total radiant power emitted by this body
(8 marks)


SHM
a. What is the definition of a system undergoing Simple Harmonic Motion? 
(4 marks)
b. Write an expression for the displacement, x, as a function of time and describe the symbols used in your expression.						(4 marks)
c. A 3kg object is attached to the bottom end of a vertical spring. The spring constant is 250Nm-1. The object is held 6 cm from the equilibrium position and released at t=0 s. All calculated values to be expressed to 2 decimal places. 
 (4 marks)	
i. Find the angular frequency w, frequency f, and period, T. 
(6 marks)
ii. What is the maximum speed of the object?
(3 marks)
iii. What is the maximum acceleration of the object?		(3 marks)
	A vertical spring has a mass m suspended from  one end. When the spring is displaced from its equilibrium position:
(a) Show that  x = Acos(ωt+φ) is a solution to  the resultant simple harmonic motion.
(b) If the mass is 0.5kg and the spring constant is 200 Nm-1 determine the angular frequency of the motion.
(c) 
(d) If the maximum amplitude of the motion is 0.1m calculate the maximum potential energy of the system.

Collision
Two hard spheres collide in a perfectly elastic collision. Determine the velocity of each ball after the collision.	All calculated values to be expressed to 2 decimal places.										(20 marks)


13g
7g

4ms-1
5ms-1



Resultant force 2d
	Vectors
Find the resultant force for the system of forces shown in Figure 1.												(16 marks)
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