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Q1.
Question Answer Notes Marks
number
(a) (i) | substitution; allow use of g = 9.8, 2
9.81
evaluation; -1 for POT error but
only from incorrectly
converting kg to g
119.7 scores 0
e.g.
GPE=19 =10 = 6.3
GPE = 1200 (J) allow 1197, 1170, 1173,
1173.1, 1173.06, 1174,
1174.3, 1174.26,
1174.257 (J)
(ii) | same value as answer to (i); allow ecf from (i) 1
(b) use of weight = mass = g, 2
evaluation; allow use of ¢ = 9.8,
9.81
e.g.
weight = mass x ¢
(air resistance = 19 x 10 =) 190 (N) allow 186, 186.2, 186.4,
186.39 (N)
(c) A kinetic; 3
B thermal;
D by radiation;
Total for Question = 8 marks
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Q2.
el Answer Notes Marks
number
(a) (i) | GPE = mass = g x height; allow standard symbuols 1
and rearrangements
e.g. GRE=mxg=xh
(ii) | substitution; allow use of 2
g =9.8, 9.81
evaluation; -1 for clear POT error
e.g.
(GPE =) 0.52 x 10 x 0.82
(GPE =) 4.3 (J) allow 4.2, 4.26, 4.264,
4.17872, 4.18...
(iii) | identical answer to (ii); allow ecf from (ii) 1
expect 4.3 (J)
(iv) | selection of KE = % x mass x speed®; seen or implied 4
substitution; allow ecf from (iif)
rearrangement;
evaluation;
allow alternative
method using
vi=u?+ 2as

e.g.

KE = %& x m x v?

4.3 =% x0.52 x v?

v=J[[2x4.3f0.52]

(v=)d4.1(m/s) allow 4.0-4.1 [m/s)

(b) any three from: 3
MP1. oil is more dense / viscous (than air); allow oil is thicker
MP2. force of friction now present / greater (than allow drag, fluid/liguid

before); resistance for friction
allow upthrust is
greater
ignore resistance
MP3. ball now does work against friction;
MP4. decrease in GPE same as before;
MP5. idea that energy is conserved;
MP&. some energy transferred to thermal store (of
air/ball);
MP7. means less energy transferred to KE;
Total for guestion = 11 marks
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Q3.
S Answer Notes Marks
number
(a) (i) | GPE = mass x g x hoight; allow standard symbols 1
and rearrangoments o.g.
h = GPE / mxg
ignore ‘gravity' for g
(ii) | substitution; 3
rearrangement; in either order
avaluation; -1 for POT error due to not
converting g to ke but not
if duo to physics orror such
as missing g
accept use of g = 9.8(1)
o.g. accept 1sf answer i.e. 0.8
(m)
3.2=0.40x10 x h
h=3.2/7040x10
(h =) 0.80 (m) 0.815 0or 0.816 or 0.82 if g
used is 9.8(1) and then
roundad
(iii) | 3.2 (J); this answor only 1
(b) downward arrow labelled “weight”/"W"/"mg"; ignore starting position of 2
arrow
ignora
‘gravity/g/gravitational
fiold strongth’
allow ‘gravitational force’
rejoct if both gravity force
and weight force shown
vertically downward arrow drawn equal in length to mark independently
lifting force arrow; by eye
reject any other labelled
arrows for second mark
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(c) (i} | recall of efficiency formula; may be implied from 3
substitution
substitution;
avaluation;
o.g.

efficiency = usoful enorgy output
total enorgy output
officiency = 3.2 / 11.0 (x100%)

officioncy = 0.29 or 29% allow 0.29, 0.2909___, 29%,
29.09_ %
29 without % is PoT 2
marks
(ii) | idea that energy must be conserved; comparison in words o.g 2
total = usoful + wasted /eq
demonstration that 7.8 = 3.2 = 11(.0); allow 11(.0) - 3.2 = 7.8
(iii) | only one additional arrow drawn pointing to the 3
right;
labelled “useful output (energy)” allow “gravitational
(potential energy)”, “GPE"
efc.

reject referonco to powor

width of arrow drawn = B small sguaros; by aye

o.g.

iriefiil ot past
ENETEY

energy

wasted sutput
ENErEy

Total for question = 15 marks
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Q4.
Question Answer Notes Marks
number
(a) any five from: 5
MP1. chemical energy (store of student);
MPZ. transforrad machanically; allow idea this is due to a lift
force exorted by student
MP3. (to) gravitational energy (store of marble);
MP4. transforred mechanically; must be a clear second
roferoence
allow idea this is due to
marble’s woight
MP5. (to) kinetic enargy (store of marble);
MP6. idoa that thermal energy (store of marble) | allow heat for thermal
increases;
MP7. idoa that thermal energy (store) of marble | allow heat for thermal
run / surroundings incroases;
MP8. energy transferred to surroundings by allow transferred/lost as sound
radiation;
(b) (i) | let marble roll across table for a known distance; allow measure distance 3
travelled across table
measure time takon; rojoct if linked to moasuring

time betweoon A and B
use spoad = distance / time;

OR

use of light gate;
connected to datalogger; allow use of dovice with two
integrated light gates

positioned so that {centre of) marble cuts

beam(s);
(ii) | substitution into GPE formula; ignore units 5

allow uso of g =9.8, 9.81

ovaluation of GPE; only ponalise not converting g
to kg onco

substitution into KE formula; ignore units

evaluation of KE; only penalise not converting g
to kg once

subtraction to find energy lost; allow acf from incorrect GPE
and/or KE
10, 10.0, 9.96__, 9.7___ (J) otc.
scores 4 marks

o.g.

GPE = 0.0055 » 10 = 0,21

GPE = 0.01155 (J) allow 0.0113...

KE = 0.5 x 0.0055 x 0.76%

KE = 0.0015884 (J)

onergy lost = (0.01155 — 0.0015884 =) allow 0.00996..., 0.0097_. (J)
0.010 (J)

Total for Question = 13 marks
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Q5.
Question number Answer Motes Marks
(a) (i)| gravitational potential energy = mass = g | allow usual symbols and any 1
= height; correct rearrangement allow
GPE for gravitational
potential energy reject
‘gravity’ for g
()| correct substitution; 2
correct evaluation;
e.g.
GPE = mgh
GPE = 0.0029 = 10 = 6.1 No POT error allowed
GPE = 0.18) (J) allow answers that round to
0.17 or 0.18 (J)
(ifi)| 0.2 (J) or candidate’s answer to (ii) 1
(iv) substitution; ecf from aii or aiii 3
re-arrangement;
correct evaluation;
e.g.
0.1769 = 12 x 0.0029 = velocity?
velocity® = (0.1769)/0.00145 = 122
using 0.2 gives an answer for
v of 137.9..
velocity = v (1 22) = 11.04... (m/s) = 11
(m/s) Using 0.2 gives an answer of
11.7(4...) (m/s)
(b) idea of (bird) having to do work; Allow (bird) adds/increases 1
energy / force / Exp

acceleration / velocity /
speed (of the nut)
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Q6.
Question Answer Additional guidance Mark
number
» Conversion of hours to allow 32 400 seen
seconds anywhere

« FEvaluation of output power

* Rearrangement and
substitution into P=W/t

« Evaluation of light energy
output

e.q.
9 hours = 32 400 seconds (1)

Qutput power = 2.6 (W) (1)
(light energy output =) 2.6 x 32 400 (1)
(light energy output =) 84 000(1) (1) allow 84 240 (1)

23.4 (1) gains 3 marks
(not changing time to
seconds)

1 684 800 (J1) gains 3
marks (not factoring in
efficiency)

468 (1) gains 2 marks
(not changing time to
seconds and not

factoring in efficiency)

in the absence of any
other marks, allow
efficiency equation
stated for 1 mark
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Question
number

Answer Notes

Marks

(a) (i)

(i)

B (gravitational);

A is incorrect because any fuel burned in this process would decrease the
chemical store

C is incorrect because the speed of the elevators is constant

D is incorrect because magnets are not involved in raising the elevators

D {mechanically);

A is incorrect because the motor and elevator are not in thermal contact
B is incorrect because any transfer by radiation would not be useful

C is incorrect because there is no electrical circuit between the motor and
elevators

(b) (i)

(i)

(1ii)

D (the rate of energy transferred);

A is incorrect because it does not include the amount per unit time
B is incorrect because it does not include the amount per unit time
C is incorrect because it refers to charge, not energy

D (2Z00'W);

A is incorrect because this is the correct conversion for mwW
B is incorrect because this is the correct conversion for cwW
C is incorrect because this involves multiplying by 100, not 1000

C (3600s5);
A is incorrect because this is the number of hours in one day

B is incorrect because this is the number of seconds in one minute
D is incorrect because this is the number of seconds in one day
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Q8.
Lezril Answer MNotes Marks
number
(a) D - mechanically; 1
A is incorrect because this energy transfer is wasted
B is incorrect because this energy transfer is wasted
C is incorrect because there is no electrical circuit
between the engine and wheels
(b) (i) | conversion of minutes to seconds OR kW to W; seen anywhere 3
dimensionally correct substitution into P =W / t;
(rearrangement leading to) correct evaluation;
e.g.
900 seconds OR 47000 W
47000 = W / 900
(useful output energy =) 42 000000 (J) allow 42 300000 (J)
42300 (J), 705000 (J)
gains 2 marks
705 (J), 710 (J)
gains 1 mark
(i) | efficiency = useful (energy) output / total (energy) allow rearrangements 1
output; allow total (energy) input
ignore x100(%) added to
formula
(i1i) | substitution; allow ecf from (b)(i) 2

evaluation;

e.g.
(efficiency =) 42000000 / 2.0x 10°
(efficiency =) 0.21 OR 21%

allow decimal or % answers

allow 0.2115, 21.15%
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(c) any four from: allow reverse arguments 4
MP1. as power increases, maximum speed increases; condone use of energy for
power
MP2. use of data to justify MP1; DOP
MP3. (generally) as mass increases, maximum speed
increases;
MP4. use of data to justify MP3; DOP
MP5. (generally) as power increases, mass increases; condone use of energy for
: power
MP6. use of data to justify MP5; DOP
MP7. data for Car R does not fit either of these trends; | allow idea that car R is an
anomaly
MP8. any other relevant use of data e.g. power to mass
ratios;

Total for question 6 = 11 marks
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Q9.
s Answer Motes Marks
number
(a) substitution into GPE = mass = g x height; allow substitution with no unit 3
conversions
allow g= 9.8, 9.81
at least one quantity correctly converted to
51 units;
correct evaluation;
e.g.
GPE=0.580 x 10 x 0.92
mass = 0.580 (kg) OR height=0.92 (m)
(GPE =) 5.3()) allow 5.2, 5.34, 5.336, 5.23...
(b} any four from: 4

MP1. mention of energy being transferred

mechanically at any stage in the
response;

MP2. (before it is dropped) dough initially
has energy in its gravitational store
{and no energy in its kinetic store);

MP3. (just before it hits the floor) energy
is in the dough's kinetic store (and
less energy in its gravitational store);

MP4, (as the dough falls / after the dough
has hit the floor) the thermal store
of the air / floor / surroundings
has increased;

MP3. (after the dough has hit the floor)
the thermal/elastic store of the
dough has increased (and the
kinetic store of the dough is zero);

MP6. energy has been transferred to the
surroundings (mechanically and) by
radiation;

condone the ball initially having
GPE

condone energy transferred to
KE

condone energy transferred to
heat energy of the surroundings
ignore references to sound
energy

condone energy transferred to
elastic/heat energy of the dough
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Q10.
Lomao Answer Notes Marks
number
(a) substitution; ACCEPT substitution 3
and re-arrangement in
either order.
rearrangement; ACCEPT correct
rearrangement in
symbaols
evaluation;
correct answer: 23 (m/s)
e.g.
3.2 x1F =% x 1.25 x 108 x 2
- 5
e E’;Eff“? /1.25:10° ALLOW 512(.1) for 2
v=22.6(3) m/s marks
(b) (i) | Evidence of “GPE = mass x g x height”; 3
Substitution;
Evaluation;
Correct answer: 560 000 (J)
e.g.
GPE = mgh
GPE = 1.25 x10° x 10 x 45
GPE = 562500 J
(if) | 560 000 J ACCEPT any number 1
that is the same as (i)
(ifi) | mechanical(ly); 1
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fis Answer Notes Marks
number
(c) (i) | efficiency = useful output energy/total output ALLOW a correct 1
energy (x 100%) rearrangement
(i) | B - (the useful output energy transfer is 270 kJ, out 1

of a total output energy transfer of 320 kJ);

A is incorrect as 270 kJ is not the total output
energy

C is incorrect as the mechanically transferred
energy is not useful

D is incorrect as 320 kJ is the total output energy
not the useful output energy
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Q11.
e Answer Motes Marks
number
(a) (i) | kinetic energy = %4 x mass » spead?; allow wvelocity for speoed 1
allow standard symbols
0.g. KE = o xmxv?
(i1) | substitution; 2
evaluation;
o.g.
KE = %2 x B5 x 4.57
KE = 860 (J) allow Bo1, 860.6, 860.62,
B60D.63, BA0.625 (J)
(iii) | identical answer to (ii); axpect 860 (J) 1
allow ocf from (ii)
(iv) | gravitational potential energy = mass x ¢ x height; | allow standard symbols 1
o.2. GPE=m=xgxh
ignore gravity for g
(v) | substitution; allow use of ¢ =9.8, 9.81 3

rearrangement;
ovaluation;

o.g.
860 =85« 10 x h

h = 860 = 850 = 1.0(125) (m)
(h=) 1.0 (m)

allow ecf from (ii) or (iii)

allow uso of v* = u* + 2as
for full marks

allow 1 (m) if supported by
valid working
allow 1.00 - 1.03 (m)
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(b) (i) | velocity shown to decrease from an initial positive | allow if velocity initially 3
valug; increases from 0 (m/s) and
thon decroasaos
reject if velocity remains
at maximum value (flat
ling)
straight line of negative gradiont drawn; judge by ayo
fimishes at 0 (m/s);
o.g.
N R
| %
e /\
-, '-.\
Velocity \\\\\ Velacity "-._"“.
\\\ ."‘.\.
\\. \‘.,
0= LN 04— L1 -
1] Time a Tirne
(ii) | B - gradient; 1
A is incorrect as that would give the distance
travalled
C and D are incorrect as the x and y axes are
integral foatures of the graph, not the data
(iii) | any two from: 2
MP1. idoea that Moon and Earth have differont allow RA
Massos; allow density for mass
condone Earth is
heavier/Moon is lighter
MP2. gravitational field strongth is proportional
to mass;
MP3. gravitational field strongth on tho Moon is allow RA
loss; condone loss gravity on
Moon
Total for Question = 14 marks




Edexcel IGCSE Double Award - Energy, Work and Power - Mark Scheme thealevelphysicstutor.com

Q12.
thesnon Answer Notes Marks
number
(a) 0 / none / zero (J); 1
(b) substitution into given formula E =V = | = {; allow uso of P =E/t and 2
P=Vl
correct evaluation to at least 3 s.f.;
o.g.
onorgy = 7.1 x 3.9 x 0.42
energy = 11.6... (J)
(c) aloctrically allow olectric, 3
: olectrical
10 J;
thermal : condoneg heat
(d) usaful and total energios correctly selectad; allow ecf from (c) 3
substitution into efficiency formula;
ovaluation; allow lack of 100 i.e.
0.83 if % sign removad
from answer ling
o.g.
10 (J) and 12 (J) seen in working
efficiency = 10/12 («100%)
officioncy = 83 (%) allow 83.3__ (%)
Total for Question =9 marks
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Q13.
Siawshon Answer Motes Marks
number
(a) idea that reaction time is an issue / eq; allow student (A) 1
starts/stops stopwatch
early/late allow student
(B) starts running
early/late ignore
human error, comments
relating to
time for sound to travel
(b) (i) | selection of GPE = mgh; condone omitting factor 3
of 24 for this mark only
substitution; allow use of g = 9.8,
9.81
ignore POT errors from
not converting cm to m
evaluation to more than 2s.f.;
e.g.
GPE = mgh
GPE =67 =10 =24 =0.19 allow 3055, 3060, 3100,
GPE = 3055.2 (J) 2994, 2997.1... (J)
7
ii luati f .
(i) ?;jnléaé&otrgzﬂn;e_an, independent mark
e.g.
mean time = (4.28 + 4.95 + 4.63) / 3
= 4.626... mean time = 4.63 (s) 2

(if)

substitution into P = E/t;
evaluation;

e.g.
power = 3055.2 / 4.63
power = 660 (W)

allow ecf from (i) and (ii)

allow 646 - 671 (W)
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()

any four from:

MP1. not enough data points to make a valid
conclusion;

MPZ2. idea of testing a greater range of
masses;

MP3. idea of testing masses in between
values;

MP4. idea that there is a general (weak)
positive correlation;

MP5. idea that one of the data points could
be anomalous;

MPé6. if first data point considered
anomalous then there is a (weak)
negative correlation;

MP7. idea that final three data points
suggest that power could be
independent of mass;

MPE. person with greatest mass does not
have the greatest power;

ignore students are
correct / incorrect
allow idea that more
students/readings are
needed

allow power increases
with mass for the first
two data points

allow any named data
point

allow power decreases
with increasing mass
ignoring the first data
point

allow final three data
points have
approximately same
power

allow statement that
69kg person has the
greatest power
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Q14.
SN Answer Notes Marks
number

(&) take repeats and find the mean; allow ‘average’ for ‘meoan’ 1

(b) any two from: ignore ‘same motor’ 2
MP1. mass (being lifted); condone weight
MP2. height (lifted) / distance;
MP3. powaer supply / circuit boing usod;
MP4.  tomperature (of motor);

(c) conversion of cm to m; 2
substitution into GPE = mass x g x hoight;
o.g.
50cm =0.5m allow 0.5 seen anywhere
GPE=1x10x0.5(=5J) allow use of g = 9.8(1) (m/s?)

(d) (i) | efficioncy formula seon; 3
substitution;
evaluation; ignore s.f.
o.g.
efficiency = useful enargy output / total enorgy
input
efficioncy =5 / 12.7 (=100%)
officioncy = 39.4 (%) allow 39, 39.37_.

reject unsupported incorrect
answer
(ii) | suitable linear scale chosen (>50% of grid used); ignore orientation 3
axos labelled with quantities and unit;
all plotting corroct to noarost half squaro; ignore plotting at 10V
(ifi) | acceptable curve of best fit drawn up to a voltage i.e. curved ling with even 2

(iv)

of &6V

straight horizontal line of bast fit drawn from 6Y
onwards:

correctly read voltage from graph consistent with
candidate's curve of best fit;

distribution of points cither
side

by ayo

allow range 5.4V - 6.6V

allow ecf from (iii)
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Q15.
?:i:::: Answer Motes Marks
(a) allow alternative mothod 3
involving changing GPE
lost = KE gainod o.g.
substitution into v* = u* + 2as; sub into mgh = Yamy?
roarrangemeont;
avaluation;
allow use of 9.8, 9.81 for
g
o.o.
vi=0+(2x10x18)
v =360
(v =) 19 (m/s) allow 18.8, 18.78__,
18.79...,18.97._ (m/s)
(b) (i) | kinotic energy = % x mass x spood?; allow rearrangements 1
and standard symbols
o.g. KE =18 xm x 2
(ii) | substitution; allow ECF from (a) 2
ovaluation; allow alternative method
involving changing GPE
lost = KE gain
allow 370000-372 000
from g = 9.8, 9.81
o.o.
(KE =) 0.5 = 2100 = 19*
(KE =) 380000 (J) allow 400000, 378000,
379000
1 mark only for not
convarting tonnos to kg
o.g. KE = 380 (J), 378 (J)
(c) allow answers in torms of 4
types of enargy rather
than storos and transfors
idea that energy is transforred from a gravitational | allow GPE to KE
(store) to a kinetic (store);
idea that energy is transferred to a thermal (store) | allow heat for thermal
of {car / shaft / surroundings};
idea that energy is transferred mechanically; allow energy transferred
due to a named force
o.g. gravity, friction
idoa that onorgy is transforred by radiation / by allow enorgy transforrad
hoating; as sound
Total for Question = 10 marks
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Q1e.
Mo Answer Motes Marks
number
(a) substitution; 2
evaluation to 3 s.f.;
e.g.
(work done =) 120 = 3.7
(work done =) 444 ()
(b} substitution OR rearrangement; allow use of g = 9.8, 9.81 2
condone symbol for g being used
in the substitution rather than
the value
evaluation; allow 1.49...(kg)
e.g.
12 = mass < 10 x 0.82 OR mass = GPE /
[g x h]
(mass =) 1.5 (ka) allow 1.46...(ka)
(c) MP1. energy can’t be destroyed; allow statement that energy is 2
conserved
with any one of: allow wasted / lost / dissipated
for transferred
MP2. energy transferred to thermal/heat | ignore transferred to GPE, KE
store;
MP3. energy transferred to surroundings; | allow heat is transferred to
surroundings
MP4. energy transferred due to friction;
Total for Question = 6 marks
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Q17.
?::_:E:P Answer Notes Marks
(@) (i) | work (done) = force x distance (moved); allow rearrangements and 1
standard symbols e.g. W=F =< d
allow E or W for work
and d or s for distance
(i1) | substitution; 3
evaluation; -1 if cm not converted to m
unit;
2012500 Hcm scores full marks
e.g.
(W =) 8750 = 2.3
(W =) 20000 allow 20125
joules / J condone Hm
(iii) | substitution into power formula; allow ecf from (ii) 2
evaluation;
e.g.
(P=)20125/7.0
(P =) 2900 (W) allow 2880, 2875, 2860,
2857.14...
(b) (i) | idea of reducing pressure on ground; allow idea of preventing damage 1
to the ground / stopping leg
sinking into the ground
(ii) | pressure = force / area; allow rearrangements and 1
standard symbols e.g. F=p x A
(iii) | evaluation of area; 4
substitution into pressure formula; allow ecf from incorrect area /
use of 0.50 as area
rearrangement;
evaluation; -1 for POT error
e.g.
area = 0.50 x 0.50 OR area = 0.25 (m?)
148000 =F / 0.25
(F =) 148000 = 0.25
(F =) 37000 (M)
74000, 37 gets 3 marks
74 gets 2 marks
Total for question = 12 marks
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Q138.
Question
b Answer Notes Marks
(a) (i) | work done = force = distance (travelled); allow accepted symbols 1
(if) | substitution; 2
evaluation;
e.g
work done = 0.89 = 26
work done = 23.1(4 J)
(iii) | evidence of recall of formula GPE = mgh; 3
substitution; allow g =9.8(1) (N/kg)
evaluation;
e.g.
GPE = mgh
GPE=1.3x10=0.11
GPE = 1.4(3))
-1 for POT error providing
use of ¢ seen
(iv) | any TWO from: 2
any reference to friction/air resistance;
energy transferred to the surroundings (by allow ‘heat/thermal energy
mechanical work); transferred to air/ramp by
friction for 2 marks
block not necessarily at constant speed;
(b) any TWO from: 4
lower force required,;
to prevent block from slipping down required | allow “to overcome friction’
/ to move block;
allow “easier to move
block” for 2 marks
any TWO from:
longer distance required (with a lower force);
more inefficient; Allow idea of more work
required (for same increase
in GPE)
greater proportion of energy transferred to
the surroundings;
(Total for Question = 12 marks)




Edexcel IGCSE Double Award - Energy, Work and Power - Mark Scheme thealevelphysicstutor.com

Q19.
?::_:E:P Answer Notes Marks
(@) (i) | work (done) = force x distance (moved); allow rearrangements and 1
standard symbols e.g. W=F =< d
allow E or W for work
and d or s for distance
(i1) | substitution; 3
evaluation; -1 if cm not converted to m
unit;
2012500 Hcm scores full marks
e.g.
(W =) 8750 = 2.3
(W =) 20000 allow 20125
joules / J condone Hm
(iii) | substitution into power formula; allow ecf from (ii) 2
evaluation;
e.g.
(P=)20125/7.0
(P =) 2900 (W) allow 2880, 2875, 2860,
2857.14...
(b) (i) | idea of reducing pressure on ground; allow idea of preventing damage 1
to the ground / stopping leg
sinking into the ground
(ii) | pressure = force / area; allow rearrangements and 1
standard symbols e.g. F=p x A
(iii) | evaluation of area; 4
substitution into pressure formula; allow ecf from incorrect area /
use of 0.50 as area
rearrangement;
evaluation; -1 for POT error
e.g.
area = 0.50 x 0.50 OR area = 0.25 (m?)
148000 =F / 0.25
(F =) 148000 = 0.25
(F =) 37000 (M)
74000, 37 gets 3 marks
74 gets 2 marks
Total for question = 12 marks




