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1
Which pair contains one vector and one scalar quantity?

A
displacement
:
acceleration

B
force


:
kinetic energy

C
momentum
:
velocity

D
power 

:
speed

2
Potential differences may be compared by using a potentiometer, with a galvanometer as an indicator. The potential differences are adjusted until the galvanometer reads zero. This is an example of a null method.


Which statement about null methods is incorrect?

A
Null methods are most suitable for the measurement of rapidly varying quantities.

B
Null methods can give only relative, and not absolute, values.

C
The indicator in a null method need not be calibrated.

D
The indicator in a null method need not have a linear response.

3
A stone is dropped from the top of a tower of height 40 m. The stone falls from rest and air resistance is negligible.


How long does it take for the stone to fall the last 10 m to the ground? 


(Use g =  l0 m s-2.)


A  0.38 s

B  1.48 s

C  2.5 s

D  2.8 s

4
Which graph best shows the variation with time of the momentum of a body accelerated by a constant force?
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5
A uniform plank of weight 60 N is 2000 mm long and rests on a support that is 600 mm from end E. At what distance from E must a 160 N weight be placed in order to balance the plank?
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6
An electrical generator is started at time zero. The total energy transformed by the generator during the first 5 seconds is as shown in the graph.
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What is the maximum power generated at any instant during these first 5 seconds?


A  l0 W

B 13 W

C 30 W

D 50 W

7
On the ground, the gravitational force on a satellite is W.


What is the gravitational force on the satellite when at a height R/50, where R is the radius of the Earth?

A
1.04 W
B
1.02 W
C
0.98 W
D
0.96 W
8
A disc is rotating about an axis through its centre and perpendicular to its plane. A point P on the disc is twice as far from the axis as a point Q.


At a given instant, what is the value of the linear velocity of 
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A  4


B  2


C 
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9
A body moves with simple harmonic motion and makes n complete oscillations in one second. What is its angular frequency?


A  n rads-1

B  
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  C  2 π n rads-1

D  
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10
A ray of light is incident on a glass-air boundary for which the critical angle is C. 


Which diagram correctly shows the paths of the ray?
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11
A plane wave of amplitude A is incident on a surface of area S placed so that it is perpendicular to the direction of travel of the wave. The energy per unit time reaching the surface is E.


The amplitude of the wave is increased to 2A and the area of the surface is reduced to 
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How much energy per unit time reaches this smaller surface?


A  4 E

B  2 E

C  E

D  
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12
Light of wavelength 600 nm falls on a pair of slits, forming fringes 3.0 mm apart on a screen. 


What is the fringe spacing when light of wavelength 300 nm is used and the slit separation is halved?


A  0.75 mm

B  1.5 mm

C  3.0 mm


D  6.0 mm

13
Which wavelength lies within the infra-red region of the electromagnetic spectrum?


A 10-3 m

B 10-6 m

C 1O-9 m

D 10-12  m

14
Four small conductors, on the edge of an insulating disc of radius r; are each given a charge of Q. The frequency of rotation of the disc is f.
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What is the equivalent electric current at the edge of the disc?


A  
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15
In the circuit shown, there is a current of 3.0 A in the 2.0 Ω resistor.
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What are the values of the current I delivered by the power supply and the voltage V across it?

	
	I/A
	V/V

	A
	3.0
	10.5

	B
	4.0
	9.0

	C
	4.0
	12

	D
	12
	18


16
Two parallel, conducting plates with air between them are placed close to one another. The top plate is given a negative charge and the bottom one is earthed. Which diagram best represents the field and distribution of charges in this situation?

[image: image18.png]—0 V O—
1.5Q
3.0A 2.0Q
L
I
6.0Q)
A B
EE + 1+ I+ l l gl
T T
c D
y
'g + 1+ M+ i+ 1+
T I




17
Two identical capacitors connected in parallel have an effective total capacitance C. The capacitors are then reconnected in series. 


What is the capacitance of the series combination?


A  ¼ C     B  ½ C     C  2 C     D  4 C
18
The diagram shows the cross-section of a straight wire that carries a steady current out of the plane of the paper towards the observer.


The arrows represent the directions of four magnetic fields, A, B, C and D. 


Which field causes the wire to move towards the point X?

[image: image19.png]YVIILE HGIW VAaUoTe LT WITT WV TTHIUVE uvyvadildo UIT pPuUilit AL

o X

-

A\ /B
D C
At the beginning of a horse-race, a horizontal straight wire of length 20m is raised verticall
through a height of 3.0m in 0.20s.

'he horizontal component of the Earth’s magnetic field strength perpendicular to the wire i
YN v 105 T




19
At the beginning of a horse-race, a horizontal straight wire of length 20 m is raised vertically through a height of 3.0 m in 0.20 S.
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The horizontal component of the Earth's magnetic field strength perpendicular to the wire is 2.0 x 10-5 T.

What is the average e.m.f. induced across the ends of the wire?


A  zero     
B  0.24 mV    
 C  1.2 mV    
 D  6.0 mV

20
An ideal, mains-driven transformer supplies power to a load. In order to deliver a current of 2.0 A to the load, the primary coil draws a current of 0.10 A from the 240V mains.
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Which set of values in the table is correct?

	
	number of turns on primary coil
	number of turns on secondary coil
	p.d. across load/V

	A
	300
	6000
	12

	B
	6000
	300
	12

	C
	300
	6000
	4800

	D
	6000
	300
	4800


21
An alternating current of root-mean-square value 2 A in a given resistor dissipates energy at the same rate as a steady direct current I in another resistor of the same value.


What is the value of I?


A 
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22
A sealed U-tube contains nitrogen in one side and helium at pressure P in the other, as shown in the diagram. The gases are separated by mercury of density ρ. The acceleration of free fall is g.
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What is the pressure of the nitrogen?


A  P

B  x ρ g

C  P -  x ρ g 

D  P +  x ρ g
23
Cylindrical samples of steel, glass and rubber are each subjected to a gradually increasing tensile force F. The extensions e are measured and graphs are plotted as shown below.
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Which row of the following table correctly relates the graphs to the materials?

	
	steel
	glass
	rubber

	A
	X
	Y
	Z

	B
	X
	Z
	Y

	C
	Y
	X
	Z

	D
	Y
	Z
	X


24
A thermocouple is placed with its junctions X and Y in




(i)
melting ice and boiling water, and




(ii)
liquids at temperatures 50 oC and θ. 



In
(i)  the voltmeter V reads +5.0 mV, and 



in
(ii) the voltmeter V reads -1.5 mV.
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Assuming that the thermocouple has a linear response, what is the temperature θ?


A  20 oC

B  30 oC

C  70 oC

D  80 oC

25
What is the approximate number of atoms in a cubic metre of an ideal monatomic gas at a temperature of 27 oC and a pressure of 1 x 105 Pa?


A 1 x 1022

B 6 x 1023

C 2 x 1025

D 3 x 1026
26
Which quantity must be the same for two bodies if they are to be in thermal equilibrium?


A
internal energy


B
potential energy


C
temperature


D
mass

27
The diagram shows a velocity selector for charged particles.
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The charged plates give a uniform electric field of strength E. In the same region, there is a uniform magnetic field of flux density B, at right angles to the electric field.

Particles carrying charge Q and having speed v pass through undeviated, because the forces on them due to the electric and magnetic fields are equal in magnitude but opposite in direction.


What is the speed V of particles leaving the selector?


A  
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28
The scale drawing shows five energy levels of an atom. Five possible transitions between the levels are indicated. Each transition produces a photon of definite energy and frequency.

[image: image32.png]Jm

increasing frequency

Y






Which spectrum corresponds most closely to the transitions shown? 
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29
Which conclusion can be drawn from the results of the experiment showing the scattering of α-particles by gold foil?

A
Electrons orbit the atomic nucleus in well-defined paths.

B
Nuclei of different isotopes contain different numbers of neutrons.

C
The atomic nucleus contains protons and neutrons.

D
The nucleus is very small compared with the size of the atom.

30
What is the decay constant of a radioactive substance?

A
the constant of proportionality in the equation relating the rate of decay of the substance to the number of undecayed nuclei

B
the number of disintegrations of the substance occurring in one half-life of the substance

C
the number of disintegrations of the substance occurring per second

D
the average time taken for half the nuclei initially present in the substance to decay
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