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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 Since they are accelerating under the force of gravity, they are
pickingup 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 back up. 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 theirhighest 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 cbject and the energy transfer taking
place at each stage. Similar questions might include bouncing balls or
jumping onthe floor.

i

The correct answeris D because:

¢ Sincethe moon has 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
s At E . the kinetic energy, KE of the objectis the differencein

gravitational potential energy between hand 3

kE 2
o KE=AGPE=mgh- mg7 = gmgh
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» The gravitational potential energy, GPE at his
o GPE=mgh
» Substituting these into the fraction gives:
mgh
2

3 mgh

3
o =0

Aisincorrect as the difference in GPE hasn't been taken, so the KE must

2 . 1 h
be Emghmstead of Emghat e

Bisincorrect as the difference in GPEhasn't been taken, so the KE must

P 1 h
be 3 mghinstead of = mghat 3 and the KE and GPE have been

substituted in the wrong way around.

Cisincorrect as the KE and GPE have beensubstituted in the wrong way
around.

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

aquick sketch. Here we canclearly see the difference in height that the
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The correct answeris Abecause:

¢ Sincethe mass moves on a frictionless surface, this means thereisno
work done due to friction
o This means that the only energy transferis from kinetic energy, KE
to elastic potential, EPE
e Allthe kinetic energy of the object is transferred to the elastic
potential of the spring to compress it

1 1
o KE== mv* = EPE= = ky* where yis the extension of the spring

1 1
fa} SG,EmVQ=Eky‘2

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

mvl

o

=)

k
=
o k V:y

Bisincorrect as mhasbeendivided by kinstead of kdivided by mto
correctly rearrangethe equation for 2.

Cisincorrect as the square reot hasn't been taken to get yinstead of 2.

Disincorrect as mhas been divided by kinstead of kdivided by mto
correctly rearrange the equation for J© and the square root hasn’t been
takento get yinstead of 2.

4

The correct answeris C because:

o Work is defined by the equation:
o W= Fswhere Fis the force and sis the displacement on the
object
e Thedirectionof Fand smust either be inthe same direction or exactly
opposite
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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 nowork done for an object movingin circular
motion

THE MAGMETIC FORCE IS
ALWAYS PERPENDICULAR TO
THE WVELOCITY OF THE CHARGE

THEREFORE THE
CHARGE TRAVELS
IN CIRCULAR MOTION

B
g |ALL PERPENDICULAR
v TO EACH OTHER

Aisincorrect as a pulling force on a sledge at an angle still has some work
done on the object. The component of the force in the same directionas
the displacementistakeninstead forthe equationto become W=

Fscos @.

B & D areincorrect as a pulling force on a sledge at an angle stillhas some
work done on the object. The component of the force in the same
direction as the displacement is taken instead for the equation to
become W=Fscos 6.

A dragforceisinthe opposite direction to a car’'s motion, so work is still
done onit, butit will just be negative to signify it's a resistive force.

5

The correct answeris C because:
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Efficiency is defined by the equation:
useful power out

@ Efaaney= total power in

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

Aisincorrect as the efficiency has not been taken into consideration.
Bisincorrect as this is the useful power out, and not the wasted power.
Disincorrect as the incorrect percentage has been taken.

Calculating 60 % of 35 can be done anumber of ways. The easiest way
would be to find 10 %, then multiply by six:

e 10%0f36=3.5
o 35x6=(3x6)+(0.5x8)=18+3=21GW

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

e 10%0f36=3.5
o 35x4=(3x4)+(0.5x4)=12+2=14GW

Which gives the final answer in fewer steps!

In questions like this, it is best to avoid doing unit conversions till the end.
Although it 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 requiredin
GW, soyoudon'tneed todo that here.

The correct answeris B because:
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» Asthe masslosesheight fromXto'Y, its gravitational potential energy
is converted to some kinetic energy
» Thekinetic energy gained is equal to the difference in gravitational
potential energy thatithas between points Xand Y
o KE=AGPE=GPEatX-GPEatY

o So,AGPE=mgh- mg% A= % mgh
» Equate this to the kinetic energy equation

2 1
o Emgh_gmlﬁ

2 1
=gh==V
e 3
» Rearrange forvelocity, v.

2 x 2¢gh
o — " NN

]

3
Aisincorrect as the 4 has been square rooted to get 2 but not taken
4gh ah

outside the square root sign, as S, vbecomes 2 ‘3? =

Cisincorrect as whentaken outside of the sgquare root signthe 4 mustbe

4gh gh gh
squarerooted. So, 5 = vbecomes? T vandnot 4 5 -

3
Disincorrect as 3 is the GPE at Y and not the change in GPEfrom Xto Y
hichi 2
whichis .

Remember that the kinetic energy is only equal to the differencein
gravitational potential energy at that point. This means that the difference
invertical height, Ahis required between point Xand Y.
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3
The calculation mgh - mgg hmightlook abit confusing at first, but

3
remember that mghis the same as 1 x mgh. Therefore, Imgh - 5 mgh

2

means (1 g )ymgh= 5 mgh.

The correct answeris D because:

e Atconstantspeed, power, Pis defined by:
o P= Fvwhere Fisthe force and vis the speed
The force Fis the weight of the student:
o F=mg=58%10=500N
Speedis defined by the equation:
distance d

o Speed=gu—— =
time i
e Therefore, Pisequalto:
Fd
o P=—
t

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

Aisincorrect as the mass has not been multiplied by g to calculate the

weight for F.

Bisincorrect as incorrect calculation at the end when values have been

substituted.

Page 7

Cisincorrect as the time and distance have been substituted in the wrong

way around.

Since calculators are not allowed in the multiple choice paper, itis fineto
just approximate the acceleration due to gravity, gas 10 ms™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 9.81!
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The carrect answer is B because:

e Efficiency is defined by the equation:
useful work out
total work in
e From the consideration of energy:
o Totalworkin=Wasted work + Useful work by the motor
o Totalworkin=E_+ W

o Efficiency =

* Therefore, the efficiency equation can be written as:

fa} D.B=m
W

e Rearranging for Wgives:
o 0.8(W+E )=W

o 0.8W+0.8E =W
o 0.8 sz 02W

0.8

o W= EE“'
o W=4E
W

0.8

Aisincorrect as the final equation has beenincorrectly rearranged as

, 0.8
instead of 0.2

Cisincorrect as the brackets 0.8 (W4 E,,) have not been fully expanded
i.e. 0.8W+ E,insteadof 0.8W+ 0.8E,,

. . 0.8 .
Disincorrect as the fraction —— has beencalculatedincorrectly

0.2

The correct answeris C because:

e During the decent of the lift, energy is conserved
e Theliftis moving at constant speed
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» Kinetic energyis defined by:
o KE= % mvZ where mis the mass and vis the speed

» This meansthatasit descends, its kinetic energy also remains
constant
o Asaresult, this meansits kinetic energy has not been converted
from other types of energy, such as gravitational potential
» 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 an energy transformation from gravitational potential to
kinetic energy. Thisis only the case if an objectis accelerating, because
thenits speed changes, and thereforeitskinetic 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.

10

The correct answeris A because:

» Theforce onthespringis 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
» Therefore, rearranging for extension x gives:
o mg= kx
mg
MR
» The elastic potential energy is defined by the equation:
o EPE:%M
» Substituting in the equation for xgives:
lofme X 1. mi
o EPE_Ek( i ) _Zk 2
mlg?
o EPE= 2k
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Since the MCQ paperlis non-calculator, expect to work with alot of
algebra. The distractor answers are all simple algebraic mistakes, so make
sure to avoid these by expanding brackets and cancelling appropriately.

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

Since none of the answers, or the question refer to the extension "x' (which
canbenamed as anything - it's up to you), this implies that the extension
should not appear in the final equation. Therefore, you need to rearrange
for this in another equation that is related and substitute itin.

A diagram of the scenario would look like:

11

The correct answeris D because:

e The equations for specific energy and energy density are;
E
o Specific energy, Es= - where Eis the energy of the substance

and misits mass
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)
o Energydensity, Ep= 7 where Eis the energy of the substance

and Visits volume
o We canwrite £5x x = Epand determine the factor x algebraically:

E E

RSy
E m m
cE=pE T

o Therefore, the correct answerisD

With a question like this where you are looking for an algebraic
relationship, always start by writing what you know already then looking
for a pattern. Often you will just have to 'play’ with the options by trying
them out.

12

The correct answeris B because:

¢ Tocalculate density, use the equation;

: D #8¥x 10!
o Denmty,pz E =m
;- .

o i'—s gives aratio of % whichapproximates to 0.78

S
° %Tgives T8 U0 -t g%

o Therefore, p=0.78 x10°=780kgm™>
e Thisis closestinmagnitude to optionB

Aisincorrect as specific energy was divided by energy density rather than
the other way around.

Cisincorrect as this is the value for energy density.

Disincorrect as energy density was multiplied by specific energy density
rather than divided.

13

The correct answeris C because:
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e The width of each arrow on the Sankey diagramrepresents the
number of energy units
e Counting squares shows that:
o Input electrical energy =13 units
o Thermal energy = ? units
o Lightenergy = 1unit
o Sound energy = 3 units
e Fromthe databooklet:

. useful energy out
o ) L R
Efficiency total energy in

e Theuseful energy out while watching a filmincludes both light and
sound
o Usefulenergy out=1+ 3 =4units
o Efficiency = % which we can see is about one third, making

option C the only possible answer

Aisincorrect as the answer has not beenmultiplied by 100, leavingitas a
ratio rather than a percentage.

Bisincorrect as only the output energy of light was included in the
calculation, sound was ignored.

Disincorrect as the output thermal energy was used in the calculation,
but this is the wasted energy.

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


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

