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Data

speed of light in free space, c=3.00x10°ms™
elementary charge, e=1.60x10"C
the Planck constant, h=6.63x10%Js
unified atomic mass constant, u=1.66x10?"kg
rest mass of electron, me =9.11 x 10 kg
rest mass of proton, m, = 1.67 x 10" kg
acceleration of free fall, g=9.81ms?
Formulae
uniformly accelerated motion, c=ut+ E at?
2

V2 = U’ + 2as
work done on/by a gas, W = pav
hydrostatic pressure, p = pgh
resistors in series, R=R;+R,+ ...
resistors in parallel, 1/R=1/R; +1/R, + ...



What is the approximate volume of a typical inflated rubber party balloon?

A 0.001 m® B 0.01m® C 0.1m?® D 1m?

The magnetic field B produced by a solenoid with a number of turns per unit length of
n and a current of | is given by

B = ponl
where | is a constant known as the permeability of free space.

What are the base units of ?

A kgm?stcCt
B kgms?A?

C kgm?s? A
D NmA™*

A force of (2.0 £ 0.1) N is applied to a mass of (3.00 £ 0.05) kg. What is its
acceleration?

A (0.67 £0.02) ms™?
B (0.67 £ 0.03) m s2
C (0.67 £ 0.04) m s2
D (0.67 +0.07) ms™3

A ball bearing is dropped from a certain height above the ground, and bounces a few
times. Which of the following graphs shows how its velocity v varies with time t ?
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A rock is thrown with an initial kinetic energy of 15 J at an angle of 30° to the
horizontal. What is its kinetic energy at the highest point of its trajectory?

A 0J B 3.8J C 753 D 117

Car A and car B both start from the same starting line. Car A moves off first,
accelerating constantly for 5.0 s to a constant speed of 5.0 m s™*. Car B starts moving
2.0 s after car A, and accelerates constantly for 3.0 s until it reaches a constant

speed of 7.5 m s*. The speed-time graphs of both cars are shown in the graph
below:

Speed /ms™*
75 |------------- CarB
50 |----------- - E CarA
0 ' Time /s
2.0 5.0
At what time does car B catch up with car A?
A 3.3s B 50s C 55s D 75s

A man is standing inside a descending lift. Which of the following statements about
the magnitude of the force exerted on the man’s feet by the floor of the lift is always
correct?

It is less than the magnitude of his weight.

It is equal to the magnitude of his weight.

It would not be equal to what it would be in a stationary lift.

It is equal to the magnitude of the force exerted on the floor of the lift by the
man’s feet.
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The graph below shows how the force acting on a 2.0 kg body varies with time.

F/IN

A

2.0

1.0 3.0

Assuming that the body is initially moving in a straight line at 2.0 m s, what is its
final velocity?

A 40ms? B 6.5ms*
C 9.0ms™ D 11.0ms™

A conveyor belt is used to transfer luggage at an airport. It consists of a horizontal
continuous belt running over driving rollers, moving at a constant speed of
0.80 ms™. What is the additional force exerted by the conveyor belt motor,
compared with an empty belt, if baggage is placed on one end of the belt and
removed at the other end at an average rate of 12 kg per second?

A ON B 9.6 N
C 15N D 118 N

An L-shaped rigid lever arm is pivoted at point P.

2m A

2m
— [ 10 N
|
! 3m Tm |

20N

Three forces act on the lever arm, as shown in the diagram.
What is the magnitude of the resultant moment of these forces about point P?

A 30Nm B 35Nm
C 50N m D 90 Nm



11 A canopy roof, hinged to a vertical wall at one end and secured by a steel rod at the
other end as shown below, is in equilibrium.

Canopy roof

[N

The weight of the canopy roof is W, the force exerted by the rod on the roof is F and
the reaction by the wall on the roof is R.

Which vector triangle represents the forces acting on the canopy roof?

A B
F F
A
R w w R
y
C D
F
F
R
w
w
R
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A small metal sphere of mass m is falling vertically from rest in liquid glycerine. When
it reaches a constant velocity v, which of the following statements is false?

The resistive force acting on the metal sphere is constant
The gravitational potential energy decreases at a rate of mgv.
The kinetic energy is constant and equal to %> mv?.

The total mechanical energy of the sphere is constant.

o0Ow>

An object of mass m is pushed against a spring, compressing it by a horizontal
distance of d. The block is then released by launching it along a smooth horizontal
surface, attaining a final speed of v. Another object of similar size and shape, but of
mass 3m, is pushed against the same spring and released in the same way. What is
the distance that the spring is compressed by the second object if its final speed is
3v?

A 1.7d B 5.2d C 9d D 15.6d

An escalator rises at an angle of 30° to the horizontal. It lifts 10 people through a
vertical height of 5.0 m. The frictional force in the escalator system is 1.4 x 10° N
when the escalator lifts 10 people. Assume that any kinetic energy given to the
passengers by the escalator is negligible and the average mass of passengers is
60 kg.

The efficiency of the escalator in lifting people up is

A 68% B 72% C 84% D 88%

A longitudinal wave of frequency 1.6 Hz travels along a stretched spring at a speed
of24ms™

What is the phase difference between points on the spring that are 0.50 m apart?

A grad B %rad C nrrad D 3zrad

Which of the following statements about electromagnetic waves is not true?

They can be polarised.

They are transverse waves.

They always travel at 3.0 x 10 m s™.

They are diffracted when they pass through a small aperture.

o0 >



17 The figure shows the shape at a particular instant of part of a transverse wave
travelling from left to right along a string.

displacement
A

_distance along
" the string

Which statement about the motion of elements of the string at this instant is correct?

The speed of Q is higher than S.

Both Q and R are moving upwards.

The energy of P and S is entirely kinetic.
The acceleration of P and R is a maximum.

OO w>

18 A stationary wave is formed in the air in an open tube as represented in the diagram.
> >

How many antinodes are formed by a stationary wave of twice the frequency?

A 2 B 4 C 5 D 6

19 Microwaves of wavelength 4.0 cm are produced by two microwave transmitters P
and Q operating in phase. Point X is 2.5 m from transmitter P and 2.0 m from
transmitter Q as shown in the figure. Microwaves from transmitter P arrives at point X
with intensity | and amplitude of oscillation A while the microwaves from transmitter Q
arrives at point X with intensity 41. Determine the resultant intensity at point X in

terms of I.
P
.-'-"'"'F--
=] .
T
2.5 m
1 1. 20m e
— e PO el
Q el X
A zero B | C 3l D 9l
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Monochromatic light of wavelength 4.0 x 10™" m passes through two narrow slits and
produces light and dark fringes on a screen.

What is the separation of the slits such that the angular separation between two
bright fringes is 4.00 x 10~ rad?

A 05x10°%m
B 1.0x10°%m
C 1.5x10°m
D 2.0x103m

A high electric potential is applied between two electrodes of a hydrogen discharge
tube so that the gas is ionised. Electrons then move towards the positive electrode
and protons towards the negative electrode. In each second, 5.0 x 10*® electrons and
2.0 x 10'® protons pass a cross-section of the tube. What is the current flowing in the
discharge tube?

A 0.32A B 0.48 A C 0.80 A D 1.1A
A student is given a sealed box containing a concealed electrical circuit. Having

taken a series of current and voltage readings, the student plots the current-voltage
characteristics below.

current / mA
4+ +100

1.0
+——4— Voltage /V

1-100

Which circuit is most likely to be enclosed within the box?

B o @ o
C
D o—{____Fo—o
72\
\/
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A generator produces 100 kW of power at a potential difference of 5.0 kV. The power

is transmitted through cables of total resistance 5.0 Q. How much power is dissipated
in the cables?

A 1.0 x 10° W
B 2.0x 10°W
C 5.0 x 10* W
D 5.0 x 10° W

In the circuit below, Ry, R, and R; are fixed resistors and R is a variable resistor.

I

LY i 2

R, i R3
%

B

AR

As R decreases,

I, remains unchanged, and I, increases.
I, decreases, and |, remains unchanged.
I, decreases, and |, increases.
I, decreases, and |, decreases.

oOw>
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25 A battery of e.m.f. E and internal resistance r is connected to a variable resistor of
resistance R, as shown in the figure below.

E r

|i Fror r—

}' | I |
O

4

The current | in the circuit is measured with an ammeter of negligible resistance, and
the potential difference V across R is measured with a voltmeter of very high
resistance.

Having taken a series of voltage and current readings, the following voltage-current
graph was obtained.

v/Vv

I/A

Which of the following set of data is correct when a current of 1.20 A flows in the

circuit?
E.m.f. of the cell Internal resistance
E/V of the cell,

r/Q
A 4.2 1.5
B 4.2 3.5
C 6.0 1.5
D 6.0 3.5
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A wire carrying a current | is placed in a magnetic field of flux density B.

B

N

N\

How is the magnitude F of the force acting on the wire related to the angle 6 that it
makes with the field?

A F o 6

B F o sin 8
C F o« cos @
D F o 1/sin @

In the diagram below, P is a horizontal circular coil of wire carrying a steady current.
A conducting rod, which is free to move, is supported by 2 fixed horizontal parallel
rails TQ and SR which are perpendicular to the length of the conducting rod and
carry a constant current as shown in the diagram below.

The conducting rod will

A move towards TS with increasing speed.

B move towards QR with increasing speed.

C move towards QR with decreasing speed.

D be lifted off the horizontal parallel rails momentarily.
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28 A metal surface in an evacuated tube is illuminated with monochromatic light causing
the emission of photo-electrons which are collected at an adjacent electrode. For a
given intensity of light, the way in which the photocurrent | depends on the potential
difference V between the electrodes is as shown in the diagram below.

0 Vv

Which of the following graphs show the result when the frequency of the light is
increased while the intensity remains constant? (The solid curve represents the
original graph and the dotted curve represent the new graph.)

29 Which one of the following provides direct evidence for the existence of discrete
energy levels in an atom?

The continuous spectrum of the light emitted by a white-hot metal.
The emission of photoelectrons from a metal.

The ionisation of gas atoms when bombarded by alpha particles.
The line emission spectrum of a gas at low pressure.

o0 w>
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30 Some of the energy levels of the hydrogen atom are shown below.

-054eV
-085eV
-151eV

-339eV

-13.6eV

Electrons are excited to the —1.51 eV level. How many different photon frequencies
will be detected when the electrons de-excite?

A 3 B 4 C 5 D 6
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