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The correct answeris Bbecause:

e The trampolinist starts at their highest position
o This means they have gravitational potential energy
They start to descend
o Sincethey are accelerating under the force of gravity, they are
picking up speed
o They are losing height but this means their gravitational potential
energy is converted to kinetic energy
As they land on the trampoline, it deforms under their force
o Theirkinetic energy is converted to elastic potential energy
As they bounce backup, the trampoline rubber and springs go back
to their original shape. The trampolinist then moves upwards
o The elastic potential energy is converted back into kinetic energy
The trampolinist returns back to their highest position
o Theirkinetic energy is finally converted back to gravitational
potential energy

This type of question is common in examinations and requires you to
carefully consider the motion of the object and the energy transfer taking
place ateach stage. Similar questions might include bouncing balls or
jumping on the fioor.

s

The correct answeris D because:

e Since the moonhas no atmosphere, we don't have to worry about
work done due to friction
o This means the only energy transfers are from gravitational
potential, GPEto kinetic, KE

h
o At 3 the kinetic energy, KE of the objectis the differencein

gravitational potential energy between hand 3

i 2
o KE:&GF‘E:mQh—ng =§mgh
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¢ The gravitational potential energy, GPE at his
o GPE=mgh
e Substituting these into the fraction gives:
mgh 3
2 =2

EY mgh

Q

the difference in GFE hasn't been taken, so

2 1
Aisincorrect the KEmustbe 3 mghinstead of 3 mgh at
as h

3

the difference in GPE hasn't been taken, so

2 1
Bis incorrect the KE must be — mghinstead of — mghat —

3 3 3
as
and the KE and GFE have been substituted in
the wrong way around

Cisincorrect the KE and GPE have beensu bstitut@ inthe
as wrong way around

Page 2

The best way to visualise this scenario and the different heightsis todraw

aquick sketch. Here we can clearly see the difference inheight that the

objectfallsis
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The correct answeris A because:

¢ Sincethe mass moves on a frictionless surface, this means there is no work done due to friction
o This means that the only energy transferis fromkinetic energy, KEto elastic potential, EPE
o Allthe kinetic energy of the object is transferred to the elastic potential of the spring to
compressit

1 1
o KE=> mv# = EPE= = ky? where yis the extension of the spring

1 1
o So,EmVZ:EkyE

e Rearranging the equation for extension ygives:
o mv?=ky

my?2

=]

F T
i)
=] k V:y

Bisincorrect as

mhas been divided by kinstead of kdivided by mto correctly
rearrange the equation for y?

Cisincorrectas the square root hasn't been taken to get yinstead of y#

N g Rl I g gy __-_________!

.m has been divided by kinstead of kdwsded by mto correctly |
Disincorrect as rearrange the equation for 2 and the square root hasn't been
taken to get yinstead of )#
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The correct answeris C because:

e Workis defined by the equation:
o W= Fswhere Fis the force and sis the displacement onthe
object
e Thedirection of Fand smust either be inthe same direction or exactly
opposite
e Since acharged particle in a magnetic field travels in circular motion,
the centripetal force, Facts towards the centre of its trajectory whilst
its displacement, sis perpendicular to this
o This means there is no work'done for an object movingin circular
motion

THE MAGHETIC FORCE IS
ALWAYS PERPENDICULAR TO
THE VELOCITY OF THE CHARGE

THEREFORE THE
CHARGE TRAVELS
IN CIRCULAR MOTION

T

ALL PERPEMNDICULAR
TO EACH OTHER

apulling force on a sledge at an angle still
has some work done on the object. The
component of the force inthe same
direction as the displacement is taken
instead for the equationto become W= Fs
cos 6

Aisincorrectas
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apulling force on a sledge at an angle still
has some work done onthe object. The
component of the force inthe same
direction as the displacementis taken
instead for the equationto become W= Fs

B&Dare

: cos @

incorrect as
A dragforceisinthe opposite directionto a
car's motion, sowork is still done onit, but it
will just be negative to signify it's a resistive
force

5

The correct answeris C because:

» Efficiency is defined by the equation:
useful power out

G STy total power in

» Rearranging this for the useful power out gives:
o Useful power out = Efficiency x Total powerin
o Substituting in the values gives:
o Usefulpowerout = 60% of 35 = 21GW
» The powerthat produces wasted energy is:
o Wasted power = Total powerin - Useful power out
o Wastedpower=35-21=14GW

the efficiency has not been takeninto

Aisincorrectas , :
consideration

this is the useful power out, and not the

Bisincorrect as
wasted power

Disincorrect as the incorrect percentage has been taken
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Calculating 60 % of 35 can be done a number of ways. The easiest way
would be to find 10 %, then multiply by six:

o 10%0f35=35
o 35x6=(3x6)+(05x6)=18+3=21GW

Anotherway to do this questionis that if the efficiency is 60 %. then 40 %
of the power must be wasted. Then you can find 40 % of 35 by the
following:

o 10%0f35=35
o 35x4=(3x4)+(0.5x4)=12+2=14GW

Which gives the final answer in fewer steps!

In questions like this, it is best to aveoid doing unit conversions till the end.
Althoughit is a great habit to adopt converting the GW here into W at the
start you can see from the answer options the final answer is required in
GW, so youdon't need to do that here.

6

The correct answeris Bbecause:

o Asthemasslosesheight fromXtoY, its gravitational potential energy
is converted to some Kinetic energy
e Thekinetic energy gained is equal to the difference in gravitational
potential energy that it has between points Xand Y
o KE=AGPE=GPEatX-GPEatY

¢ 50,AGPE=mgh- mg%h: % mgh
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e Equate this to the kinetic energy equation

2 1
o ~mgh= Emuz

2 1
o Eg’h—EVE
e Rearrange forvelocity, v.
2 o 2ol
o —g = 1,2
5
4gh
o gk
h
o 2 g? =V

the 4 has been squarerocotedto get 2but not

4gh
Aisincorrect takenoutside the squarerootsign, as o

5
as
gh
= vbecomes ? ? =V

when taken outside of the square root sign

| 4gh
Cisincorrect the 4 mustbe squarerooted. So, g
as

becomes Z,f ? =vand not 4‘,;' ?

2
5 isthe GPE at Y and not the change in GPE

Disincorrect

as 4
from X toY whichis E

Remember that the kinetic energy is only equal to the difference in
gravitational potential energy at that point. This means that the difference
invertical height, Ahisrequired between point Xand Y.
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The calculation mgh - mg% hmightlook a bit confusing at first, but
remember that mghis the same as 1 x mgh. Therefore, Imgh - %mgh

means (1 —%)mgh: %mgh.

The carrect answeris D because:

e Atconstantspeed, power, Pisdefinedby:
o P= Fvwhere Fistheforce and vis the speed
The force Fis the weight of the student:
o F=mg=50x10=500N
Speedis defined by the equation:
distance d

¢ Speed=—gpu— = —
time t
o Therefore, Pisequal to:
Fd
o P=—
t

Substituting in the values gives:
500 x 4.0 2000
o P= =
8.0 8.0
o “P=250W

Aisincorrect the mass has not been multipliedby gto
as calculate the weight for F

Bisincorrect incorrect calculation at the end when values
as have been substituted

Cisincorrect the time and distance have been substituted
as in the wrong way around
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Since calculators are not allowed in the multiple choice paper, itis fine to
just approximate the acceleration due to gravity, gas 10 m s~2 (instead of

the usual 9.81m s~2 that you would be required for structured questions.).

This is a much easier number to work with than @.811

The correct answeris B because:

e Efficiencyis defined by the equation:
useful work out
total work in
e Fromthe consideration of energy:
o Totalworkin=Wasted work + Usefulwork by the motor
o Totalworkin=E_+ W

o Efficiency=

e Therefore, the efficiency equation can be written as:

W
o 0.8=—F1

e Rearranging for Wgives:
o O.8(W+E =W

o 0.8W+ D.&Ew= W

o pielel = (/W
W

0.8
e W=——E
| A

o W=4E
w

Bk et the final equation has beenincorrectly

as rearranged as b3 instead of i
g 0.8 0.2

the brackets 0.8 (W+ Ew} have not been fully
Cisincorrect

expandedi.e. 0.8 W+ Ew instead of 0.8W+
as

08E
W
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Disincorrect [thefraction % has been calculated

as .
incorrectly

The correct answeris C because:

e During the decent of the lift, energy is conserved
e Theliftis moving at constant speed
e Kinetic energyis defined by:

o KE= % mv© where mis the mass and vis the speed

e This meansthat asit descends, itskinetic energy also remains
constant
o Asaresult, this means its kineticenergy has not been converted
from other types of energy, such as gravitational potential
e Therefore, the only energy transformations that we know definitely
happen are from the electric motor to the thermal energy created
from the motion of the lift

Itis a common misconception to always think that a decrease in height
alwaysresults in anenergy transformation from gravitational potentialto
kinetic energy. Thisisonly the caseif an object is accelerating, because
thenits speed changes, andthereforeits kinetic energy changes. If the
kinetic energy is constant, it is not going to be transferred to another
energy form because energy cannot just be created or destroyed.

For more help visit our website www.exampaperspractice.co.uk


https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

F/E Page 11

Exam Papers Practice

10

The correct answeris Abecause:

e Theforce onthe springis due to the mass’s weight
o W=mg
From Hooke’s law, the force Fis defined by:
o F=kxwhere kis the spring constant and xis the extension of the

spring
e Therefore, rearranging for extension xgives:
o mg= kx
mg
AT
e The elastic potential energy is defined by the equation:
° EPE:%R}F
e Substituting in the equation for xgives:
1 [mg) 1 mig?
aEF’E_zk(kJ_zk =
mlg?
e .ErE= ok

Since the MCQ paperlisnon-calculator, expect to work with alot of
algebra. The distractor answers are all simple algebraic mistakes, somake
sure to avoid these by expanding brackets and cancelling appropriately.

You will be expected to remember the Hooke's law equation F= kxfrom
(VGCSE level. This is very commonly linked with the elastic potential
energy equation.

Since none of the answers, or the guestion refer to the extension 'x (which
canbenamed as anything - it's up to you), this implies that the extension
should not appearin the final equation. Therefore, you need to rearrange
forthisin anotherequation that is related and substitute itin.

For more help visit our website www.exampaperspractice.co.uk


https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

F/E Page 12

Exam Papers Practice

A diagram of the scenario would look like:
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