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	uniformly accelerated motion,
s   = ut + 
[image: image2.wmf]1

2

at2


v2   = u2 + 2as
work done on/ by a gas,
W  = p (V
hydrostatic pressure,                  p  =   (gh

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

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




1
Which expression could be correct for the velocity v of ocean waves in terms of ρ the 
density of sea-water, g the acceleration of free-fall, h the depth of the ocean and λ the 
wavelength?

	A
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	B
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	D
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2
A student measures the time t for a ball to fall from rest through a vertical height s. Applying 
the formula s = ut + ½ gt2, where u is the initial velocity and g is the acceleration due to free 
fall, the student plots the following graph.
[image: image31.wmf]s


Which of the following is an explanation for the intercept on the 
[image: image7.wmf]s

-axis?


A
Air resistance has not been taken into consideration.



B
There is an error in the timer that consistently makes it run faster.


C
There is a constant delay between releasing the ball and starting the timer.

D
The student should have plotted s against t2.

3
The manufacturers of an ammeter give, as its specification,



‘accuracy of ± 2% with an additional uncertainty of ± 0.01 mA’


The meter reads 1.345 mA.


How should this reading be recorded, together with its uncertainty?


A
(1.35 ± 0.03) mA



B
(1.35 ± 0.04) mA

C
(1.345 ± 0.027) mA
D
(1.345 ± 0.037) mA
4
An object of mass 1.000 kg is placed on four different balances. For each balance the reading is taken five times.

The table shows the values obtained together with the means.

Which balance has the smallest systematic error but is not very precise?

	
	
	reading/kg
	
	

	
	balance
	1
	2
	3
	4
	5
	mean/kg
	

	
	A

B

C

D
	1.000

1.011

1.012

0.993
	1.000

0.999

1.013

0.987
	1.002

1.001

1.012

1.002
	1.001

0.989

1.014

1.000
	1.002

0.995

1.014

0.983
	1.001

0.999

1.013

0.993
	


5
Two pulses are displayed on the screen of a cathode‑ray oscilloscope. The grid markings indicate intervals of 1 cm on the screen.

When the time base is set at 0.50 ms cm-1, the screen display is as shown in P.

[image: image8.png]




What time base setting is needed to make these pulses produce the display shown in Q?


A 
0.20 ms cm-1

B 
1.00 ms cm-1

C 
1.25 ms cm-1

D 
2.50 ms cm-1
6
A projectile of mass m is fired with initial speed u at an angle θ to horizontal ground, as shown in the diagram below. Neglecting air resistance, which of the following about the change in momentum of the mass between its launch point and its landing point is correct?
[image: image32.png]




 
Magnitude


Direction


A
Zero



Undefined

B
2mu sin θ


Upwards

C
2mu cos θ


To the right

D
2mu sin θ


Downwards
7

The minimum time T required for a car safely to overtake a lorry on the motorway is 
measured from the time the front of the car is level with the rear of the lorry, until the rear of 
the passing car is a full car‑length ahead of the lorry.

[image: image9.png]car
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The car is 3.5 m long and the lorry is 17.0 m long. The graph shows the variation with time t 
of the speeds v of the car and the lorry.

[image: image10.png]forry
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What is the value of T?

	A
0.86 s
	B
1.2 s
	C
2.6 s
	D
3.0 s


8
A basketball player throws a ball with an initial velocity of 12.0 m s-1 at an angle of 25.0o to the vertical. Assuming that air resistance is negligible and the horizontal distance the ball travels to the hoop is 10.6 m, determine the speed at which the ball enters the hoop.

[image: image11]
	A
4.49 m s-1
	B
9.63 m s-1
	C
10.9 m s-1

	D
11.8 m s-1


9
A parachutist steps from an aircraft, falls without air resistance for 2 s and then opens his parachute.

Which graph best represents how a, his vertical acceleration, varies with time t during the first 5 s of his decent?


[image: image12]
10
Four identical railway trucks, each of mass m, are coupled together and are at rest on a 
smooth horizontal track. Initially, a fifth truck of mass 2m is moving at 5.0 m s-1. It collides 
and moves off together with all the stationary trucks. 
[image: image33.png]———




      
Calculate the speed of the trucks after impact.
	A
0.83 m s-1
	B
1.0 m s-1
	C
1.3 m s-1

	D
1.7 m s-1


11
A 4.0 kg trolley runs down a slope with a constant acceleration a. A mass of 12.0 kg is added onto the trolley and the trolley with the mass is allowed to run down the same slope. In both cases, the effects of friction and air resistance are negligible. What is the acceleration of the trolley with the mass down the slope?

A

[image: image13.wmf]3

a 
B
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C
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D
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12

An object of mass 2.0 kg is moving at a velocity of 5.0 m s-1 at time t = 0. The net force F on 
the object varies with time t as shown in the diagram.

 SHAPE  \* MERGEFORMAT 




Which one of the following graphs best represents how the momentum p of the object 
varies with time t?
[image: image34.emf][image: image35.emf]
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13
Two bodies A and B have identical light springs attached as shown. The spring constant is 6.0 × 104 N m-1. Body A is of mass 3.0 kg and is moving with a velocity of 5.0 m s-1 over the frictionless plane towards body B which has a mass of 2.0 kg and is at rest. 

At a particular time t0 during the collision, the springs undergo maximum compression and the two bodies move at a common velocity v0.

[image: image46.png]



Determine the compression of each spring at time t0.
	A
1.1 cm
	B
1.6 cm
	C
2.2 cm

	D
3.0 cm


14
A weight W  is supported by two light strings inclined at 30° and 60° to the vertical. The tensions in the strings are T1 and T2.

[image: image47.png]
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If the forces are in equilibrium, the ratio T1 / T2 would be 
	A
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	B
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15
A hinged shelf is held horizontally against a wall by a chain PQ. The forces acting on the 
shelf are its weight, the force exerted by the chain and the force exerted by the hinge H.
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Which arrow could represent the direction of the force the hinge exerts on the shelf?

[image: image23.png]



16
Which word equation is not required to derive power as the product of force and velocity?


A 
force = mass x acceleration


B 
power = work done / time


C 
velocity = displacement / time


D 
work done = force x displacement in the direction of the force

17
The drag force against the motion of an object in a liquid is proportional to the square of its speed. The engine of a motorboat delivers 30 kW to the propeller while the boat is cruising at a constant velocity of 15 m s-1. When its engine failed, it is towed to the shipyard at a velocity of 20 m s-1. The average tension in the towline would be 
	A
1100 N
	B
1500 N
	C
2000 N

	D
3600 N


18 Consider a sound wave traveling from right to left. The speed of the sound wave is v and the period is T. The figure shows the displacement against position graph for air molecules along the wave at time t = 0.0 s. What is the displacement and velocity of the air molecule marked X at time t = 0.75 T?

	
	Displacement
	
	Velocity 

	A
	A
	
	0

	
	
	
	

	B
	A
	
	v

	
	
	
	

	C
	-A
	
	0

	
	
	
	

	D
	-A
	
	v


19
A person sees light from a distance on a dark night. If the power of the light received by 
the pupil of an eye of area 0.50 cm2 is 8.0 × 10-11 W at a distance of 10 km, calculate the 
power of the light source, assuming it is a point source.
A
4.00 × 10-3 W


B
5.03 × 10-2 W



C
160 W



D
2010 W

20
An air column in a glass tube is open at one end and closed at the other by a movable piston. A 512 Hz tuning fork is held at the open end. Resonance is heard when the piston is 83 cm from the open end. The piston is withdrawn such that the air column becomes longer and the next resonance is obtained. Calculate the new distance between the piston and the open end. Take the speed of sound in air to be 340 m s-1 and ignore end corrections in your calculations.
 

	A
116 cm
	B
133 cm
	C
166 cm

	D
249 cm


21







A
X is a point of constructive interference.


B
W is a point of destructive interference.


C
S1Y – S2Y = n ( where n is an integer.


D
S1Z – S2Z = (2n - 1) (/2 where n is an integer.

22
Fringes of separation y are observed in a plane 1.00 m from a Young’s double-slit arrangement illuminated by yellow light of wavelength 600 nm. At what distance from the slits would fringes of the same separation y be observed when using blue light of wavelength 400 nm and slits of half the original separation?

	A
0.75 m

	B
1.33 m

	C
1.50 m


	D
3.00 m


23
A composite wire is made by connecting in series four uniform wires made of the same 
material but having different diameters.

[image: image24.png]9






The resistance R of this composite wire is measured between X and other points on the 
wire at distances d from X.


Which graph best represents the relationship between R and d?

[image: image25.png]Y

Y

Y

Y




24
In the circuit below, the battery has negligible internal resistance. Three identical lamps L, 
M and N of constant resistance are connected as shown in the figure below.



The filament of the lamp N breaks. Which of the following shows the subsequent changes to the brightness of lamp L and M?

	
	Lamp L
	Lamp M

	A
B
C
D
	no change

increases

increases

decreases
	decreases

no change

decreases

increases


25
Determine the potential difference between points X and Y on the circuit below. The internal resistances of the two batteries are negligible.



[image: image26]
	A
6 V
	B
5 V
	C
4 V

	D
3 V


26 A straight wire PQ carrying a constant current I is placed at right angles to a uniform magnetic field, as shown by the dotted line in the diagram.

[image: image27.png]Y
magnetic field





The wire is then rotated through an angle θ about an axis perpendicular to the plane of the 
diagram.

Which graph shows how the magnitude of the magnetic force F on the wire varies with θ in the range 0o to 90o?
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27 The diagram shows an electron as it enters a magnetic field. The path of the electron and the magnetic field are in the plane of the paper.
[image: image29.png]incoming path
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In which direction is the electron initially deflected?


A
into the plane of the paper


B   
out of the plane of the paper


C  
to the left of its incoming path


D   
to the right of its incoming path

28
Which of the following statements about photoelectric emissions is correct?
A
No emission of electrons occurs at very low intensity of illumination.

B
For any given type of metal, there is a maximum wavelength of radiation above which no emission of electrons occurs.

C
The number of electrons emitted per second does not depend on the intensity of the incident radiation.

D
The velocity of the emitted electrons is directly proportional to the intensity of the incident radiation.

29
Electron A has kinetic energy E. Electron B has kinetic energy 2E. Determine the ratio of the de Broglie wavelength of electron A to that of electron B?
	A
1.4
	B
2.0
	C
0.50

	D
0.71


30

The diagram below represents the energy levels for an electron in a certain atom. Given 
that transitions between these four energy levels give rise to spectral lines of 
wavelength 98 nm, 103 nm, 122 nm, 488 nm, 654 nm and 1912 nm, what is the energy gap 
between E2 and E1?


[image: image30]
	A
12.1 eV
	B
10.2 eV
	C
2.55 eV
	D
1.90 eV


--- End of Paper ---
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S1 and S2 are two identical sources of waves that are in phase. The instantaneous positions of two wave crests from each source are shown below. Which of the following is true?
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