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Disclaimer: The questions in this revision paper have all been taken from actual examinations
that have taken place. Whilst the questions are the property of Eduqgas, this revision paper was
created using an online tool and Edugas take no responsibility for the content within it.
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#1 2. The diagram shows the dwarf planet, Enis, at one point in its orbit.
— 200x10%m
Sun
"1,\__.- r i

(a) Explain why the moment (about the centre of the Sun) of the Sun's force on Ens is zero.
[

(b} Calculate the work done by the Sun's gravitational force on Ens as Ens mowves from
A to B. The mean values of the force and the angle at which it acts are shown on the
diagram. 2]
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{c) Showing your reasoning clearly, determine whether your answer to (b) is consistent with
these data:

Mass of Eris = 166 x 10%%kg
Speed of Eris at A = 3460ms™
Speed of Ens at B = 3770ms! [3

Question taken from Edugas examination paper 842101, June 2019
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H2 A piano of mass 320kg is raised through a height of 1.10m using a rope and a ramp angled
at 15° to the horizontal. The process takes 35s, during which the mean tension in the rope is
960N

(b) Calculate the efficiency of the rope and ramp as a means of raising the piano through a
height of 1.10m.

{c) Evaluate whether or not the kinetic energy given to the piano (at the beginning of the
raising operation) is a major reason for inefficiency. [2]

Question taken from Edugas examination paper 842101, November 2020
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#3 9. A cyclotron iz shown and it is used to accelerate helium-4 nuclei from rest. After completing
12 cycles of the cyclotron, a helium nucleus has a kinetic energy of 432 Me\/.

Dees .

Source

(@) Calculate the final velocity of a helium-4 nucleus (the mass of a helium-4 nucleus is 4u).

[3]

(b) Calculate the pd between the dees. [3]
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fc)  The uniform magnetic flux density iz 0.47 T. Calculate the frequency of the alkernating pd
applied to the dees. [3]

Question taken from Edugas examination paper 842103, June 2018
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#4 2. A wooden block on a sining (ballistic pendulum) is a device that can be found at well equipped

shooting ranges. It is used to find the speed of a bullet. To calculate the speed it is necessary to
use the principles of conservation of energy and momentum.

(a] State the principle of conservation of energy. [1]

(B)  When a bullet of mass 10.0q is fired horizontally into a pendulum of mass 1.90kg, the
block rises through an angle of 43° as shown. The pendulum string is 2.00 metres long.

Just before impact Bullet just enters Block swings to
block maximum height

2.00m 2.00m

Z

V)

“» *‘/”// A “'ﬁ

Block and
bullet

(1) Show that the height, &, the block rises is approximately 0.70m. [2]

() Using the principle of conservation of energy, determine the velocity of the block
and the bullet just after the bullet has embedded itself in the block. [2]
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fc) (1) State the principle of conservation of momentum. [2]

() Determine the speed of the bullet just before it enters the block. [2]

{d) Discuss whether you feel it would be appropnate for a Physics teacher to carmry out this
experiment in school with a group of sixth form students. [2]

Question taken from Edugas examination paper 842001, June 2019
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#5 5. The following interaction can take place when a gamma photon encounters a stationary nucleus.

Before interaction After interaction
electron
> —
o~ o—,
EAVAVE- N P e =

The energy of the gamma photon “creates” a positron-electron pair and the nucleus gains some
momentum in the direction of the onginal gamma photon.

(a) Show that this interaction can only take place if the energy of the gamma photon is
greater than 1.02MeV. [3]

(b)  The actual energy of the incident gamma photon is 1.03MeV. Assuming that the kinetic
energy of the nucleus after the interaction is negligible, explain briefly why the kinetic
energies of the positron and electron are approximately 0. 005 MeV each. [2]
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{c] Use the kinetic energies of 0.005MeV and conservation of momentum to show that the
speeds of the positron and electron are 4.2 x 10"ms™" and that the momentum of the
nucleus after the collision is 47 x 1072 kgms™". [4]

(d) The momentum of the nucleus (47 x 107 kgms~) is essential otherwise conservation
of momentum would be impossible. Deduce whether or not the assumption in part (b) 1s
valid (the mass of the nucleus is 3.3 x 10~ kg). [2]

Question taken from Edugas examination paper 842103, June 2019
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#6 6. The variation in gravitational potential near Pluto is shown by the graph.

Distance from centre of Pluto (in Pluto radii)

0 9 3
0.0 [
Potential /
MJkg™
_02
04 e
06 7
A
038

{a) Assuming that the potenfial at the surface is correct, confirm that the potential at 3r is
plotted correctly. [2]

(b) (i) Calculate the gravitational potential energy of a spacecraft of mass 600kg at rest
on the surface. [2]
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(1) ‘Escape velocity' is defined as the minimum velocity required for a body to escape
from the gravitational influence of a massive body. Calculate the ‘escape velocity’
of the spacecraft. [3]

(c) The radius of Pluto is 1.18 x 108m and the gravitational field strength at the surface is
0.62Nkg™". Using this information and by drawing a suitable tangent show that the
gravitational field strength at 2r agrees with the theoretical value given by:

gl 4]

Question taken from Edugas examination paper 842102, June 2019
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Helen iz rniding an electric bike (a bike that is assisted by an electric motor) up a hill at a speed
of 4.5m s~ At paoint A she starts the electric motor and accelerates uniformly reaching a speed

of 9.2m =~ at B. Whilst accelerating she also gains a height of 4.0m as shown in the diagram
below.

B
_o-"'-f'l"l
iy
A 4.0 m
1
'T'ff_.s"’ |

fal Show that the time taken for Helen's journey between A and B is approximately 15s. [2]

fb)  Helen and the bike have a combined mass of 95 kg. Determine the gain in total energy
between A and B. [3]
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(c) (i) [fthe bike’z electric motor operates at 36 and 7.0 A calculate the electrical energy
uzed by the motor between A and B. [2]

(i) Helen, by pedalling, also provides 5500 .J of work between A and B. Determine the
efficiency of the electric motor. ignore all resistive forces on Helen and the biks. [2]

(i Im practice resistive forces will act. ldentify these forces and where they act. [2]

idl  Helen believes that by riding an electrically powered bike to the shops rather than using
her car she is benefiting the environment. Explain whether or not Helen is cormect.  [2]

Question taken from Edugas examination paper 842001, June 2018
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fa) Complete the following table:
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[3]

Cuantity

Definition

Vector or Scalar

Electric field strength, £

Electric potential,

@TOPhysicsTutor

(b)

Point charges of —12.0nC and +3.0nC are placed at A and B, 13.0cm apart as shown. P
iz a point in space which is 12.0cm from A and 5.0 cm from B.

(i

(i

=12.0nC 13.0em +8.0nC
A o ~-*B
S 50em
12.0em "o

7

Draw on the diagram two amows fo show the directions of the field strength at

P due to each charge.

)

Hence draw on the diagram one amow to represent the direction of the resultant
field strength at P. Label this arrow R. 1]
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(iiy Calculatethe magnitude and direction of the electric field strength at P. [4]

(c) (i) Show that the potential at P is + S40%. [2]

(i} Calculate the gain in kinetic energy in joules of an electron az it moves from infinity
o P 21

(d}  Without calculation, explain how the de Broglie wavelength of the electron changes as it
mioves towards P [3]

Question taken from Eduqgas examination paper 842102, June 2018
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(=) The diagram shows the elliptical orbit of a planet arcund a star. Use the diagram (by
#9 adding to it) to explain Kepler's second law of planctary moticn. 21

() Starting with Newton’s law of grawvitation, show that for a circular orbit, the period of orbit,
¥, of a planet arcound a star is related to its distance, r, from the centre of the star by the
relationship 7 o . Assume the mass of the planet is much less than the mass of the
star] =1

) Mars has two small moons, Phobos and Deimos. The diagram shows their orbital paths
arcound Mars.

(i) Phobos has an orbital period of 7.7 hours and the radius of its orbit is 9400 km.
Show that the mass of Mars is approximateby 6_4 = 1023 kg_ =1

It is proposed to send a space-probe to study Phobos and Deimos. The first part of
the mission will be to place the probe in orbit around Phobos.

[ Show that the grawvitational potential due to Mars at the Phobos orbit is
approximatelby —4 5 hMJ lkg—1. =21

(1= The second part of the mission involves manosuwvring the space-probe into
a higher orbit to enable it to study Deimos. Howewver, on the jourmey to Mars
the probe used more fuel than was expected. Scientists are Nnow unNnsure as
to whether or not the probe has enough fuel to enable it to reach the orbit of
Deimos. The following information is available:

Energy awvailable per kg of space-probe: <1 _ <4 M.Jkg—"
Efficiency of fuel - burn process: 60 %6
Distance of Deimos from centre of Mars: 23 500 km

Assuming the mass of the fuel is very small compared to the mass of the
probe itself, and gnornng the grawvitational effects of both moons, determine
whether or not the scientists should attempt the mMmanoeuvre . =]

Explain why it is not possible to use the eguation A!’.’p = o when determining the
change in the gravitational potential energy of the probe as it mowves between these
orbits 11

Question taken from Edugas examination paper 842102, November 2020

@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor



theonlinephysicstutor.com

#10 4. (a) State the principle of conservation of energy. 2]

(b} A mass, m, iz attached to a light spring whose top end iz held firmly. Initially the mass is
supported by a platform with the spring unextended. The platform iz suddenly removed

s0 the mass falls.

SPRING NOT SPRING
EXTENDED EXTENDED

fixed . ,
support E

[

platform —e—e———————=

The graphs show how the elastic potential energy of the spring and the gravitational
potential energy of the mass vary with the distance, x, of the mass below the platform

(see diagrams).

0.2
Energy /J . i
0.1 H 'ﬂﬁ
- S elastic potential
energy of spring
.E"F
= — —
4 10.05 810
xim
0.1 ~ gravitational potential
: = < energy of mass relative to
- . initial position
=0.2 -
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(i) Asszuming that resistive forces are negligible, use data from the graphs to calculate:

I. the spring constant, k&, [3]
. the mass, m; [2]
ll. the kinetic energy of m when x = 0.050m. [2]

iy Sketch a graph of the kinetic energy of the mass, m, against x on the same grid as
the other graphs. [2]

(¢} In the arrangement described in (b), the furthest distance, x_ , that m falls is 0.10m.
However, a larger mass would fall further. In theory, x__ s directly proporticnal to the
mass, m. Describe briefly how you would verify this relationship by experiment. [4]

Question taken from Eduqgas examination paper 842101, June 2018
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H#11 5. (a) Define simple harmonic mofion. 2]

{b) A metal sphere of mass 0.175kg hangs from a spring whose top end is clamped. The
sphere is set oscillating up and down, and a displacement-time graph is plotted.

0.051
_r]f m 1 g L i
I I
.D 1 I ' .
S T
L ¥ \ i
-0.05
|
Kinetic
energy
0 I -
0 1.0 20 ils
GRID FOR (b)(iii)
(i) Calculate the stiffness constant, &, of the spring. [3]
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() Calculate the maximum kinetic energy of the sphere. [3]

(m) Carefully sketch a graph of the sphere’s kinetic energy against time on the axes
provided on the opposite page. A vertical scale is not needed. [3]
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{c) Owerseveral oscillations it i1s clear that the amplitude of the sphere’s motion is decreasing.
Evgeniya suspects that the amplitude 15 decreasing exponentially, according fo the
equation:
A=A,

To check this idea she uses readings of the amplitude, 4, taken at regular intervals to plot
In (4 / mm) against time, 1.

J0¢

In (A / mm)

2.8

26

24

2.2 ®

20 40 60 a0 100
tis

Evgeniya claims that the points she has plotted support the exponential decrease of
amplitude. Justify her claim and determine a value for 4. [5]

Question taken from Edugas examination paper 842101, June 2019
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#12 a) A trolley, A is initially moving on a flat surface towards a stationary trolley, B, as in the
diagram.
N B
| 1.20 kg —_— 3.00 kg
7 - -

A datalogger is used to produce a velocity-time graph for A, starting before the collision
and continuing after the collision.

0.6
Trolley A's 4
wvelocity / ms 0.5
O.4
0.3
0.2
L0 B R o o o I |
o
(o] =2 3
—0.1 BRI
i
111
—0.2 -
(i) Calculate the resistive force on trolley A before the collision._ [31
(i) Calculate the work done by this resistive force between time r = 0 and time
r=2.0s. 31
i)y Determine the velocity of trolley B immediately after the collision. [fgrnore the effects
of resistive forces during the collision_j 41

(v Jasmine suggests that this is an elastic collision. Determine whether or not she is

right, showing your working clearly. [=1
(=) It is suggested that cars should be made of thicker metal. Discuss whether this is a good
suggestion. You may discuss environmental as well as safety issues. [31

Question taken from Edugas examination paper 842101, June 2017
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