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DATA  AND  FORMULAE
Data 
	speed of light in free space 
	c
	=
	3.00 x 108 m s–1

	elementary charge 
	e
	=
	1.60 x 10–19 C

	the Planck constant 
	h
	=
	6.63 x 10–34 Js

	unified atomic mass constant 
	u
	=
	1.66 x 10–27 kg

	rest mass of electron 
	me
	=
	9.11 x 10–31 kg

	rest mass of proton 
	mp
	=
	1.67 x 10–27 kg

	acceleration of free fall 
	g
	=
	9.81 m s–2


Formulae 
	uniformly accelerated motion 
	s 
	= 
	ut + ½ at2 

	
	v2
	= 
	u2 + 2as 

	work done on/by a gas 
	W
	= 
	pΔV 

	hydrostatic pressure 
	p
	= 
	gh 

	resistors in series 
	R
	= 
	R1 + R2 + .... 

	resistors in parallel 
	1/R
	= 
	1/R1 + 1/R2 + .... 


1
An alternative form of the unit of resistance, the ohm, (Ω), is V A-1.

Which of the following examples shows a similar correct alternative form of unit?

	
	unit
	alternative form

	A
	coulomb (C)
	A s-1

	B
	Pascal (Pa)
	N m-2

	C
	Volt
	J C

	D
	Watt
	J s


2
A student uses vernier calipers to measure the sides of a rectangular wafer of silicon to the nearest tenth of a millimeter. The dimensions are 10.4 mm, 6.3 mm and 2.3 mm. 

Which of the following best expresses the volume of the wafer?

	A
	1.50696 x 102 mm3

	B
	1.507 x 102 mm3

	C
	1.51 x 102 mm3

	D
	1.5 x 102 mm3


3 
A boy holding a ball is standing on the floor of a lift. The lift starts to accelerate from rest at 6.5 m s-2 upwards. After 2.0 s, he releases the ball at 1.4 m away from the floor of the lift. At the same time, the lift stops accelerating and moves at a constant speed Find the time taken for the ball to reach the floor of the lift. 

	A
	0.53 s 
	B
	0.92 s 
	C
	2.5 s 
	D
	2.8 s 


4 An archer is firing an arrow towards a target, at a distance of 40 m away from him. He fires horizontally, and the arrow hits a point 10.0 mm below point X. If the bull’s eye is located 5.0 mm below point X, how far away from him should the target be placed such that the arrow will hit the bull’s eye? Assume that he fires with the same velocity and that air resistance can be neglected. 
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	A
	10 m 
	B
	20 m 
	C
	25 m 
	D
	28 m 


5
Which of the following statements concerning inelastic collisions is correct? 

	A
	Both kinetic energy and momentum are conserved.

	B
	Neither kinetic energy nor momentum are conserved.

	C
	Kinetic energy is conserved but momentum is not.

	D
	Momentum is conserved but kinetic energy is not.


6
As a basketball player starts to jump for a rebound, he begins to move upward faster and faster until he leaves the floor. During this time that he is in contact with the floor, the force of the floor on his shoes is:

	A
	greater than his weight.

	B
	equal in magnitude and opposite in direction to his weight.

	C
	less than his weight.

	D
	initially smaller than his weight, and then becomes larger.


7
In testing the armour of a tank, a machine gun fires 300 bullets in one minute directly onto the body of the tank. The mass of each bullet is 2 g and the speed is 300 m s-1.  The bullet rebounds straight back with no change in speed, what is the average force (in N) exerted by the stream of bullets on body of the tank?

	A
	3.0
	B
	6.0
	C
	12
	D
	180


8
A 100 g block of width 8.0 cm and height 20.0 cm rests on a rough inclined plane. The centre of gravity of the block is located 8.0 cm above its base at the centre of its cross-section. The angle of inclination of the plane is gradually increased until the block topples. 


[image: image1]
Calculate the angle of inclination at which this occurs.

	A
	22o
	B
	27o
	C
	30o
	D
	45o


9
A mass is attached to two springs as shown below. The springs A and B have spring constants k and 2k respectively. Forces are applied to the springs such that the free end of A is displaced x to the left and that of B is displaced 2x to the right.


[image: image2]
Calculate the change in displacement of the mass.

	A
	zero
	B
	x to the left
	C
	x/2 to the right
	D
	x to the right


10
Which of the following systems of force cannot be in static equilibrium?
	A
	B
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	C
	D
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11
A spacecraft of mass m re-enters the Earth’s atmosphere at an angle of θ to the horizontal. Due to air resistance, it travels at a constant speed v. The heat-shield of the spacecraft dissipates heat at a rate P, so that its mean temperature remains constant. Taking g as the acceleration of free fall, find an expression for P.
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	A
	½ mv2

	B
	mgv 
	C
	mgv sin θ 
	D
	mgv2 sin2 θ 


12
A person carries a load of 2.0 kg and walks on level ground for 20 m.  He then raises it by a vertical distance of 0.50 m and finally throws it with a velocity of 15 m s-1 at 40o above the horizontal. Calculate the work done.  
	A
	143 J 
	B
	235 J 
	C
	275 J 
	D
	635 J 


13
A constant external force of 120 N, at 30o above the horizontal, is applied to a 20 kg box on a rough horizontal surface through a distance of 8.0 m. The speed changes from 0.50 m s-1 to 3.5 m s-1. Find the work done against friction.

	A
	710 J 
	B
	740 J 
	C
	840J 
	D
	870 J 


14
A point source of sound emits energy equally in all directions at a constant rate and a person 8 m from the source listens. After a while, the intensity of the source is doubled. If the person wishes the sound to seem as loud as before, how far from the source should he be standing now?

A   2 m

       B   2
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 m
         C   8
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          D   2
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15
The distance between 2 points of a progressive transverse wave having a phase difference of 
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 is 40 cm.  If the frequency of the wave is 300 Hz, what is the speed of the wave?

	A
	360 m s-1
	B
	720 m s-1
	C
	36000 m s-1
	D
	72000 m s-1


16
 When a two-slit arrangement was set up to produce interference fringes on a screen, using a monochromatic source of green light, the fringes were found to be too close together for convenient observation. It would be possible to increase the separation of the fringes by

	A
	decreasing the distance between the slits and the screen.

	B
	increasing the distance between the source and the slits.

	C
	increasing the distance between the two slits.

	D
	replacing the light source with a monochromatic source of red light.


17
A wire of length L is stretched between two supports and plucked. The speed of transverse waves on the wire is c.
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Which one of the following expressions, in which n has integral values 1,2,3, . . . etc,  will give the frequencies of all stationary waves which can form on the wire?

	A
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The diagram shows an interference experiment in which a beam of coherent radiation of wavelength 28 mm is incident on two slits S1 and S2. 
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The diffracted beams interfere to produce maxima and minima of intensity along the line POMQ. Moving from O towards Q, the point M is the position of the second minimum of intensity. The difference in length, S2M - S1M, in mm, is

	A
	14
	B
	21
	C
	42
	D
	70


19
The electron beam current in a cathode ray oscilloscope is 40 (A.  The electron beam strikes the screen perpendicular to its path and sweeps horizontally across the screen at a speed of 0.80 cm s-1.

What is the number of electrons arriving on the screen in 2.0 cm length of the horizontal trace?

	A
	6.25 x 1014
	B
	1.00 x 1014
	C
	3.13 x 1013
	D
	3.13 x 1010


20
A potential difference of 12 V is applied across a resistor for a time interval of 10 s. The current flowing through the resistor is 1 A.  Which of the following statements is incorrect?

	A
	The resistance is 12 (.

	B
	The potential difference across the resistor is 12 J C-1.

	C
	The charge passing through the resistor is 10 C.

	D
	The energy dissipated is 12 J.


21 A battery is connected in series with a 2 ( resistor and a switch as shown. A voltmeter connected across the battery reads 10 V when the switch is open but 8 V when it is closed.  


[image: image15]
What is the internal resistance of the battery?

	A
	½  (
	B
	⅔ (
	C
	1 (
	D
	4/3 (


22
The circuit shows a network of resistors each of resistance R.












What is the effective resistance between the points A and B in the circuit?

	A
	0.6 R
	B
	1.1 R
	C
	1.6 R
	D
	2.1 R

	
	
	
	
	
	
	
	


23
The circuit has five resistors of the same resistance. Which resistor will have the smallest potential difference across it?

	A
	R1
	B
	R2
	C
	R3
	D
	R4


24
The light dependent resistor (LDR) and a 300  resistor form a potential divider between voltage line held at +25 V and -15 V as shown.

The resistance of the LDR is 900  in the dark and drops to 100  in bright light. What is the corresponding change in the potential at X?
	A
	- 20 V
	B
	- 10 V
	C
	+ 10 V 
	D
	+ 20 V


25 A metal rod of length 15 cm and mass 50 g placed in a magnetic field experiences a horizontal acceleration of 2.0 m s-2 when a current of 1.0 A is supplied to it. The experiment is repeated with a rod of length 30 cm and mass 100 g.  What is the required current to accelerate it at 1.0 m s-2 ?
	A
	0.25 A
	B
	0.50 A
	C
	1.0 A
	D
	2.0 A


26 A and B are two parallel wires carrying currents of magnitudes 1.0 A and 2.0 A respectively. Which of the following statements is definitely correct?

	A
	The external magnetic field experienced by A is stronger than that experienced by B.

	B
	The external magnetic force experienced by A is stronger than that experienced by B. 

	C
	A and B attract each other.

	D
	A and B repel each other.



27
An electron enters a magnetic field at point O at an angle of 45o to the y-axis as shown.

[image: image16]
Which of the following best describes the subsequent path of the electron in the magnetic field?

	A
	A helical path about the positive x-axis

	B
	A circular path about P through an angle of 90o


	C
	A circular path about O through an angle of 180o

	D
	A circular path about Q through an angle of 270o 


28 
When a metal is irradiated with monochromatic radiation, electrons are emitted. Which of the following will increase if the brightness of the radiation is increased?

	A
	Rate of emission of electrons.

	B
	Threshold frequency of the metal.

	C
	Energy of the photons.

	D
	Maximum speed of the photoelectrons.


29    Electron transitions among 3 energy levels result in the emission of photons with energies   0.6 eV, 1.9 eV and 2.5 eV from a hot gas. Which of the following lists the 3 possible energy levels ?

	A
	-0.3 eV, -0.6 eV, -1.9 eV 

	B
	-0.6 eV, -1.9 eV, -2.5 eV

	C
	-0.9 eV, -1.5 eV, -3.4 eV

	D
	-1.2 eV, -1.8 eV, -2.4 eV


30     An electron with kinetic energy E has a de Broglie wavelength of (. Which of the following graphs correctly represents the relationship between ( and E?
	A
	B

	


	

	C
	D
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