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There are 14 printed pages in this booklet.

	1
	A student determined  the density of the material of a rectangular block by measuring 

	
	the mass and linear dimensions of the block. His measurements were as follows:

	
	Mass = (80.0 ± 0.2) g

	
	Length = (5.00 ± 0.01) cm

	
	Breadth = (2.00± 0.01) cm

	
	Height = (1.00± 0.01) cm

	
	How should he express the uncertainty in his result?

	
	A
	0.01 g cm-3

	
	B
	0.02 g cm-3

	
	C
	0.1 g cm-3

	
	D
	0.2 g cm-3

	
	
	

	2.
	The power required by a helicopter to hover is (L2k where L is the length of the rotor blades.  What is the unit of the quantity k?



	
	A
	m2

	
	B
	kg m2 s(3

	
	C
	kg s(2

	
	D
	kg s(3

	
	

	3
	From the top of a building we throw three identical rocks each with the same speed.  One is thrown vertically upwards, one horizontally sideways, and one vertically downwards. Which rock hits the ground with the least speed?

[Ignore air resistance.]



	
	A
	The one thrown vertically upwards.

	
	B
	The one thrown horizontally sideways.

	
	C
	The one thrown vertically downwards.

	
	D
	All hit with the same speed.

	
	
	


	4
	The momentum p of a particle of mass 2.0 kg varies with time t as shown in Fig. 4.
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Fig. 4


Which one of these graphs best represents how the force F acting on the particle varies with time t?
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	C
	D

	
	
	

	5
	A lamp is tied to two cables as shown in Fig 5. String AO is inclined at an angle (  to the vertical and has a tension T1; string OB is horizontal and has a tension T2. When the angle ( is increased with string OB remaining horizontal,

	
	

	
	A
	T1 and T2 remain constant.

	
	B
	T1 increases but T2 decreases.

	
	C
	both T1 and T2 increase.

	
	D
	both T1 and T2 decrease.

	6
	How much work is done when a person raises a 3 kg lead ball by a vertical distance of 1.5 m and throws it horizontally with an initial velocity of 10 m s−1?

	
	A
	44 J

	
	B
	94 J

	
	C
	150 J

	
	D
	194 J

	
	
	

	7
	A cyclist is travelling round a flat bend of radius 5 m at a speed of 15 m s-1. Find the friction acting between the tyres and the road surface. The total mass of the cyclist and the bike is 80 kg.



	
	A
	14 N

	
	B
	240 N

	
	C
	785 N

	
	D
	3600 N

	
	
	

	8
	The radius of planet X is twice that of planet Y. They have the same density. The ratio of the acceleration due to gravity at the surface of X to that of Y is

	
	A
	1 : 4

	
	B
	1 : 2

	
	C
	2 : 1

	
	D
	4 : 1

	
	
	

	9
	The simple kinetic theory of gases may be used to derive the following expression relating the pressure p to the volume V of the gas:
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In this expression, what does <c2> represent?

	
	A
	The root-mean-square speed of the gas molecules.

	
	B
	The square of the average speed of the gas molecules.

	
	C
	The average of the squares of the speeds of the gas molecules.

	
	D
	The sum of the squares of the speeds of the gas molecules.

	
	


	10
	A copper block is heat treated at 500 °C and then cooled in an oil bath that was initially at 20 °C.  Assuming no heat transfer with the surroundings, what is the temperature at thermal equilibrium?

	
	
[image: image7]
Fig. 10
Given:

Specific heat capacity of oil/ specific heat capacity of copper = 4.29

Mass of oil bath/ mass of copper = 1.10

	
	A
	41.6 °C

	
	B
	104 °C

	
	C
	160 °C

	
	D
	416 °C

	
	
	

	11
	How would the internal energy of a fixed amount of ideal gas change if

(i) it is cooled at constant volume?

(ii) work is done on it at constant pressure? 
Its internal energy would

	
	
	     (i)
	(ii)

	
	A
	increase
	increase

	
	B
	increase
	decrease

	
	C
	decrease
	increase

	
	D
	decrease
	decrease

	
	
	


	12
	Fig. 15 shows an oscillating system. The system is set to oscillate in a fluid. Readings of the displacement with time were taken using water and glycerol (a viscous oil). Which graph correctly shows the variation of the displacement of the mass with time for both fluids? [Solid line represents water and dotted line represents glycerol.]
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Fig. 15
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	D

	
	
	

	13
	A mass suspended from a vertical spring is displaced vertically downwards by a distance A and released. It executes simple harmonic motion about its equilibrium position O. Given that the time taken for the mass to move through a distance of 
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 from the point of release is ( , what is the period of the oscillation of the mass?



	
	A
	3(

	
	B
	6(

	
	C
	8(

	
	D
	12(

	
	
	


	14
	A longitudinal wave of wavelength 20 mm is set up on a spring. The displacement of a small bit of spring varies with time as shown on the graph below. It is noted that the motion of this bit of spring has an amplitude of 2 mm. 

What is the wave velocity?

	
	A
	0.1 m s(1

	
	B
	1 m s(1

	
	C
	100 m s(1

	
	D
	1000 m s(1

	
	
	

	15
	A small source of sound radiates energy equally in all directions. The intensity of the sound 2.0 m from the source is 0.10 W m(2. If the power of the source is doubled, the intensity at a distance 4.0 m from the source is

	
	A
	0.050 W m(2

	
	B
	0.10 W m(2

	
	C
	0.20 W m(2

	
	D
	0.40 W m(2

	
	
	


16
(a)
State the principle of conservation of momentum.




   [2]


………………………………………………………………………………………………….

…………………………………………………………………………………………………..

…………………………………………………………………………………………………..

(b)
Block A of mass 3.0 kg moves with a velocity of 
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 on a smooth horizontal table. Block B of mass 2.0 kg moves with a velocity of 
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 in front of A in the same direction. A light spring of force constant 
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 is attached to B as shown in Fig. 1.1. 
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Fig. 1.1


When A collides with B, there will be an instant when the spring experiences maximum compression. Describe the motion of A and B when maximum compression of the spring takes place.





   [1]


(c)
Calculate the maximum compression of the spring.



   [4]


(d)
Calculate the velocity of A and B after they were separated.


   [3]

	17
	(a)
	State the conditions for the equilibrium of a body which is acted upon by a number of forces.
	[2]

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	(b)
	Fig. 2.1 shows a 6 m beam with a 20 kg load placed 4 m from one of its ends.
Assume that the beam is of negligible mass.



Fig. 2.1
	

	
	
	
	

	
	
	(i)
	On Fig. 2.1, draw and label arrows representing the forces acting on the beam.
	[4]

	
	
	(ii)
	Calculate the reaction forces acting on both supports.

	[4]


	18
	In a double star system, two identical stars each of mass M kg and separated by 2R m, rotate about their common centre of mass as shown in Fig. 3.1. w is the angular velocity of the 2 stars. [Gravitational constant, G = 6.67 x 10-11 Nm2kg-2]
	

	
	
	
Fig. 3.1
	

	
	(a)
	Write an expression for the centripetal force acting on Star A in terms of M, R and w.
	[1]

	
	
	
	

	
	(b)
	Write an expression for the gravitational force acting on star A by Star B in terms of M and R.
	[1]

	
	
	
	

	
	(c)
	If the stars each has a mass of 3.0 x 1030 kg and are separated by 2.0 x 1011 m, show that their common angular speed w is 2.24 x 10-7 rad s-1.
	[3]

	
	
	
	

	
	(d)
	Find the gravitational field strength due to the two stars at their common centre of mass.
	[2]

	
	
	
	

	
	(e)
	Calculate the gravitational potential at their common centre of mass.
	[3]


	19
	(a)
	(i)
	State any two assumptions of the kinetic theory of gases.
	[2]

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	(ii)
	Using the kinetic model of a gas, explain how pressure is exerted by a gas. 
	[2]

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	(b)
	A container with a volume of 3.5 ( 10(3 m3 contains nitrogen gas at a pressure of 2.18 ( 106 Pa and a temperature of 33 (C.

One mole of nitrogen molecules has a mass of 28 g. 

[Avogadro constant. NA = 6.02 x 1023 mol-1]
[Boltzmann constant. k = 1.38 x 10-23 J K-1 ]

Assuming that nitrogen behaves as an ideal gas, calculate

	
	
	(i)
	the number of nitrogen molecules
	[2]

	
	
	
	
	

	
	
	(ii)
	the average translational kinetic energy of a nitrogen molecule.
	[2]

	
	
	
	
	


	
	(c)
	One mole of oxygen has a mass of 32 g. Using your answer from (b)(ii),  determine the root-mean-square speed of an oxygen molecule at 33 (C.
	[2]

	
	
	
	
	


	20
	A particle executes simple harmonic motion along a vertical line according to the equation  y  =  1.2 sin ( 6.3 t  + 
[image: image18.wmf]4
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 ) , where y is the displacement (measured in metres)  from the equilibrium position at time t (measured in seconds).


	
	(a)
	Define simple harmonic motion.                                                                     
	[1]

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	(b)
	Determine, for the motion, the following :
	

	
	
	(i)
	amplitude

	[1]

	
	
	(ii)
	frequency

	[1]

	
	
	(iii)
	maximum acceleration.           


	[1]

	
	(c)
	Explain the significance of the 
[image: image19.wmf]4
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  term in the equation for y given above.    


	[1]

	
	(d)
	Given that the mass of the particle is 0.20 kg,
	

	
	
	(i)
	write down an expression for the kinetic energy, K, of the particle in terms of t 

	[3]

	
	
	(ii)
	sketch the graph of K against time t  over one cycle of the oscillation. 
	[2]
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