Edexcel IGCSE Double Award - Density - Mark Scheme

thealevelphysicstutor.com

Q1.
Question Answer MNotes Marks
number
(a) (i) | useof abalance; ignore scale 2
allow weighing scale
condone scales
PLUS
idea that balance should be zeroed /
idea that balance should be level / allow idea that balance is
placed on a flat/level
surface
idea that there should be no draughts
(ii) | 6.426 circled; l
(iii) | evidence of correct method of e.g. adding all five values 3

calculating mean;

evidence of ignoring anomaly in
calculation;

answer rounded to 3 decimal places;

e.g.

mean mass = (6.411 + 6.408 + 6.410 +
6.412) / 4

mean mass = 6.410 (g)

together and dividing by
five = 6.4134

allow ecf from (ii)

expect 6.41025
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(iv)

C (volume = mass + density);

A is incorrect because this is the
incorrect rearrangement

B is incorrect because this is the
incorrect rearrangement

D is incorrect because it has density
cubed

(b)

any four from:

MP1. idea that density will depend on
purity of gold;

MP2.idea that calculating volume will
be affected by purity;

MP3. reference to mass measurement
being four significant figures;

MP4. source of error in displacement
method described;

MP3. idea that small volume of ring
will be difficult to measure using
displacement method;

MP6. calculating volume is likely to be
more accurate than measuring for a
valid reason e.g. if gold is pure or if
there's splashing in a displacement
method

e.g.

possible splashing

ring not fully submerged
meniscus

parallax

e.g. due to gradations being
not small enough

accept RA i.e. if gold is not
pure then measurement
could be more accurate
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Q2.
e Answer Notes Marks
number
(a) reference to using a displacement method; ignore filling pot with 4
water
measuring cylinder used (to measure volume of allow graduated
water); cylinder for measuring
cylinder
ignore beaker
repeating and average; allow repeating to
identify anomalous
results
further experimental detail relating to accuracy;
e.g.
¢ lack of splashing
* reading measuring cylinder at eye level
¢ placing measuring cylinder on flat surface
* ensure pot is fully submerged
* ensure eureka can/bowl is (completely)
full prior to submerging pot
* no trapped air in pot
(b) (top pan) balance; allow mass balance, 1

electronic balance,
digital balance,
weighing scale

ignore
(electronic/digital)
scale(s)
(c) evaluation of mass of liquid; 4
substitution into formula; allow ecf from incorrect
mass
rearrangement;
evaluation; -1 for POT error
e.g.

mass of liquid = 6.8 - 1.2 = 5.6 (ka)
920 = 5.6 + volume
volume = 5.6 + 920

(volume =) 0.0061 (m?) allow 0.006,
0.00608... (m?)

Total for Question = 9 marks
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Q3.
o Answer MNotes Marks
number
(a) any FIVE from: ignore 5
* goometry
equations
s uso of a ruler to
measure rock
* donsity = mass /
volume
MP1 use a balance (to measure the mass);
MP2 mention a displacement method;
MP3 measure the mass first; Can be implied
from order of
rosponsa.
MP4 (because) a wot rock weighs more;
MP5  use of eureka/displacement can or measuring cylinder;
MP6 montion of oyo-lovol or parallax avoidanco;
MP7 make sure rock completely submerged; explicit mention
only
MP8 mako sure no wator splashes out/put rock in gently;
(b) (i) | density = mass / volume; accopt corroct 1
roarrangoements
accopt symbaols
i.e. rho, m/M, v/V
(ii) | substitution; 3
avaluation:
answer to 2 sf; 2 sf marked
independently
o.g.
density = 32/12
density = 2.66.. g/cm?
density = 2.7 gfcm? to 2 sf
(iii) | quartz; 2
as the density of rock X is the same as the density of quartz;
Total for Question = 11 marks
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Q4.
il Answer Notes Marks
number
(a) (i) | density = mass / volume; allow rearrangements 1
and use of symboaols e.g.
V=m/porD=MYV
(ii) | substitution OR rearrangement; 2
evaluation;
e.g.
V=m/p OR 2.3=19/V
(V=) 8.3 (cm?) allow 8.26...
(b) (i) | pressure difference = height x density x g; allow use of standard 1
symbols e.g.
p=hxpxg
reject ‘gravity’
(ii) | substitution; accept use of ¢ = 9.8(1) 2
m/s?
evaluation;
e.g.
(p=)5.6 x 1000 x 10
(p =) 56 000 (Pa) -1 if POT error in

substitution

Use of 9.8 gives 54 B&O
Use of 9.81 gives 54936
Both round to 55 000

Total for Question =6 marks
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Q5.

Question
number

(a) determination of mass of water: 4
substitution into / rearrangement of density allow ECF from incorrect
formula; mass

evaluation;
rounding to 3 s.f.; mark independently

Answer MNotes Marks

e.g.
mass = 49.5 (g)

0.998 = 49.5/volume OR volume = mass/density
volume = 459,559

49.6 [cm®)

() determination of mass of liquid; 3
use of volume from (a): allow ECF from (a)
evaluation; allow ECF from incorrect
mass

e.g.
143.8-63.4=204(g)
density = 80.4 / 49.6

density = 1.62 (g/cm?)

(c) any three from: allow RA throughout 3

MP1.with measuring cylinder can read volume to
nearest cm;

MP2. measuring cylinder is easier/quicker to use;

MP3. measuring cylinder does not need to be
dried;

MP4. idea that measuring cylinder value could be
incorrect due to parallax errors/meniscus
el

MPS5. ‘bottle’ gives volume to nearest 1dp;

MP6. ‘bottle’ allows density to be more precisely
determined;
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Q6.
Bt Answer Motes Marks
number
(a) marks can be awardod i
from candidate’s
diagram
MP1. use balance to measure mass; allow (weighing) scales
rejoct scale
MP2. use of measuring cylinder to measure
volume;
PLUS
Any three from:
MP3. ensure balance roeads zero beforo placing
rock;
MP4. ensure balance is on a level surface;
MP3. ensure rock is dry when measuring its mass | allow measurae mass
bofore volume
MP6. rocording volume boforo rock added to fill displacement can to
wator ‘top’ or ‘spout’/oq
MP7. finding differonce in volume of wator aftor | catch displaced volumo
rock added when rock added
MP8. onsure rock is fully submorgod;
MP9. ensure no water is spilt / all water
collected by measuring cylinder;
MP10. read measuring cylinder at eye level / on | ignore unqualified
a lavel surface; reference to ‘avoid
MP11. read to bottom of water meniscus; parallax’
(b) (i) | density = mass / volume; allow standard symbols 1
and roarrangoments
og.p=m/V

(i)

idea that different materials have different
densities;

correct evaluation of density for at least one
rock;

corraect evaluation of density for all rocks;
conclusion from density valuos that rock A is

made from a difforont matorial (so student is
correct);

allow d for density

2.38 or 2.4 (g/cm?)
2.1(3) (g/cm?)
2.1(3) (g/cm?)

A
B
C

ecf incorrect densitios
if candidato’s
conclusion is consistent
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Q7.
Fhet e Answer Notes Marks
number
(@) (i) | any FOUR from: condone referonce to 4
lotting the ice melt
MP1. moasure mass;
MP2. use (mass) balance; allow scales
reject scalo
MP3. measure diametor;
MP4. use ruler/callipers/micrometer;
MP5. furthor oxporimontal detail o.g. use sot
square against ruler/use callipers in different
oriontations/fully submerged/avoid splashing;
MP6. repeat readings and take average;
MP7. use formula to find volume of a sphere o.g.
V=4/3 mr;
MP8. use density = mass + volume; allow useo of
displacement method
and measuring cylinder
for MP3, MP4, MP7
(ii) | substitution into equation density = mass = volume; | allow use of standard 3
symbols e.g. D=M =V
accept p for density
ovaluation; -1 for POT error
unit i.o g/cm?® indepandently marked
accept unit matching
calculation i.e. if mass
converted into kg
correct answer = 0.85 g/cm? accept 0.854 or 0.855
o.g. donsity = mass = volume
donsity = 0.94 = 1.1
donsity = 0.8545__
density = 0.85 g/cm?®
(b) any TWO from: allow ‘cloud” for “air’ 2
MP1. warm air rises;
MP2. warm air oxpands; allow air particles
spread out
rejoect ‘particles
expand’
MP3. warm air is less dense than cold air;
MP4. a convection current is formed;
{Total for Question = 9 marks)
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Q8.
ASbe o Answer Notes Marks
number
(a) using a balance; ignore weighing scales / 2
scales
suitable method to subtract mass of container; 0.2,
*  measure mass of
similar ompty
container and
subtract
* placo anothor
container on balance
and pross zoro thon
pour liquid into this
container
(b) any two from: ignore idea of ‘ropeat and 2
avorago'
MP1. measuring cylinder placed on horizontal condong ‘flat surface’
surface:;
MP2. reading taken from bottom of meniscus/eq;
MP3. reading taken at oye level (to avoid
parallax);
MP4. wait for all liguid to run down the sides of
the measuring cylinder;
MP5. ensure measuring cylinder is empty before
uso;
(c) usa of donsity formula; 3
ovaluation of density of liquid;
liquid is sunflower oil;
o.g.
donsity = 150 / 163
density = 0.92 (g/cm?)
closost to sunflower oil == liguid is sunflower oil unsupported correct
conclusion scores 1 mark only
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Q9.
T Answer Motes Marks
number
(a) (i) | balance; condone scales 1
rojoct scale
(ii) | take repeats and eithor 1
find mean, identify or remove anomalies;
(b) mass of airis 0.61 g; 4
correct use of formula: density = mass/volume;
correct evaluation to 2 sf; -1 POT error
appropriate unit i.o. g/cm?;
corroact answor = 0.0012 g/cm? accoept use of standard
form i.e. 1.2(4) = 102
g/cm?
o.g.
mass of air=15.61 - 15.00 = 0.61
density = mass = volume
donsity = 0.1 = 490
density = 0.00124 g/cm?
density = 0.0012 g/cm? to 2 sf
(c) any THREE from: 3
MP1. any reference to displacement method;
MP2. measure original volume of water;
MP3. (fully) submerge balloon;
MP4. ro-measure volume of water;
MP5. subtract one volume from the other;
allow reference to
displacoment to a
difforent vossel and uso
of maasuring cylinder or
boaker for throe marks
Total for Question =9 marks
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Q10.
R as e Answer Notes Marks
number
(a) (i) | pressure (difference) = height x density x g; allow standard symbols and 1
roarrangements o.g.
h=p/(pxg)
condone d for donsity
(ii) | substitution; allow ¢ = 9.81, 9.8 3
rearrangement;
avaluation in cm; -1 for POT aerror but check

carofully duo to value of g
0.23 (cm) gains 2 marks
o.g.

2300 = h = 1000 = 10
h = 2300 / (1000 « 10)
(h =) 23 (cm) allow 23.46._, 23.44__ (cm)
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(b)

()

(ii)

(i)

(iv)

line drawn of similar curved path and aiming towards
ground to the left of path from hole B;

any two from:

MP1. pressure is lower at A;
MP2. force acting on water at A is loss;

MP3. wator loaves tho bottlo at a lowor spoad/KE at
A

OR

any two from:
MP1. initial velocity of water is horizontal;

MP2. (force of) gravity acts on the water;
MP3. water accolerates downwards;

any threo from:
MP1. idea that path from C is identical /
symmetrical to path from B;
MP2. (because) pressure is the same;

MP3. (initial) speed of water is the same;

MP4. idea that pressure acts (equally) in all
directions;

any one from:

MP1. idea that it allows air to enter the bottle (as
water lovel falls);

MPZ. idea that it maintains oqual prossure botwoon
air inside and air outside the bottle;

MP3. idea that no wator would come out of tho

holes othorwise;

reject if curve drawn
upwards at any point

allow “noar top of
bottle™/oq for A
allow RA

allow RA

allow RA

allow water leaves bottle
horizontally

ignore holes at same height
above ground

allow path is the same (as
B)

allow force acting on water
is the same

allow (initial) KE of water is
the same

Total for Question

=11 marks
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Question
number

Answer

Notes

Marks

(@) ()

(1)

rearrangement OR substitution into given
formula;
avaluation;

o.g.
1'!.|r1=p-._ -“':1'-"-1 / P OR 120 K92=64:{U1
(volume =) 170 (m?)

constant temporature / amount of air / mass of
air;

allow 172, 173, 172.5

howovor axprossad
o.g. number of particlos
constant

(b) (i)

(i)

any throo from:
MP1. (reduction in temperature) reduces
spead/KE of particles;
MP2. idea of fower collisions with walls per unit
time;
MP3. idea of each collision with wall being less
‘hard';
MP4. force (per unit area) on the container
decreasos;

substitution into given formula;
roarrangemont;
avaluation;

o.g.
120/ 290 =64/ T,

T, = (64 x 290) / 120
(temperature =) 150 (K)

allow particles collide
with walls less often

allow 155, 154.6___ (K)
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Q12.
il Answer Notes Marks
number

(a) (i) | density = mass / volume; allow rearrangements 1
and use of symboaols e.g.
V=m/porD=MYV
(ii) | substitution OR rearrangement; 2
evaluation;
e.g.
V=m/p OR 2.3=19/V
(V=) 8.3 (cm?) allow 8.26...
(b) (i) | pressure difference = height x density x g; allow use of standard 1
symbols e.g.
p=hxpxg
reject ‘gravity’
(ii) | substitution; accept use of ¢ = 9.8(1) 2
m/s?
evaluation;
e.g.
(p=)5.6 x 1000 x 10
(p =) 56 000 (Pa) -1 if POT error in

substitution

Use of 9.8 gives 54 B&O
Use of 9.81 gives 54936
Both round to 55 000

Total for Question =6 marks
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Q13.
e N Answer Motes Marks
number
(a) 9 (kPa); 1
(b) (liquid) pressure = depth (of liquid) » density = g; | accept 1
d, h, height for depth
rho, p for density
g.f.s or gravitational field
strongth for g
reject gravity for ¢
(c) substitution; allow ecf from (a) 3

rearrangement;
ovaluation;

o.g.
pressure difference = 9 kPa
0000 =d =960 x 10

d = 9000 / (9600)

d = 0.94 (m)

allow use of g = 9.8(1) m/s?
giving (.96 m

allow 0.937(5)

POT arror ponalty of 1
mark, oxcopt if formula is
incorroct i.e. no ‘g’

Total for Question =5 marks
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Q14.
R as e Answer Notes Marks
number
(a) (i) | pressure (difference) = height x density x g; allow standard symbols and 1
roarrangements o.g.
h=p/(pxg)
condone d for donsity
(ii) | substitution; allow ¢ = 9.81, 9.8 3
rearrangement;
avaluation in cm; -1 for POT aerror but check

carofully duo to value of g
0.23 (cm) gains 2 marks
o.g.

2300 = h = 1000 = 10
h = 2300 / (1000 « 10)
(h =) 23 (cm) allow 23.46._, 23.44__ (cm)
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(b)

()

(ii)

(i)

(iv)

line drawn of similar curved path and aiming towards
ground to the left of path from hole B;

any two from:

MP1. pressure is lower at A;
MP2. force acting on water at A is loss;

MP3. wator loaves tho bottlo at a lowor spoad/KE at
A

OR

any two from:
MP1. initial velocity of water is horizontal;

MP2. (force of) gravity acts on the water;
MP3. water accolerates downwards;

any threo from:
MP1. idea that path from C is identical /
symmetrical to path from B;
MP2. (because) pressure is the same;

MP3. (initial) speed of water is the same;

MP4. idea that pressure acts (equally) in all
directions;

any one from:

MP1. idea that it allows air to enter the bottle (as
water lovel falls);

MPZ. idea that it maintains oqual prossure botwoon
air inside and air outside the bottle;

MP3. idea that no wator would come out of tho

holes othorwise;

reject if curve drawn
upwards at any point

allow “noar top of
bottle™/oq for A
allow RA

allow RA

allow RA

allow water leaves bottle
horizontally

ignore holes at same height
above ground

allow path is the same (as
B)

allow force acting on water
is the same

allow (initial) KE of water is
the same

Total for Question

=11 marks
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Question
number

Answer

Notes

Marks

(@) ()

(1)

rearrangement OR substitution into given
formula;
avaluation;

o.g.
1'!.|r1=p-._ -“':1'-"-1 / P OR 120 K92=64:{U1
(volume =) 170 (m?)

constant temporature / amount of air / mass of
air;

allow 172, 173, 172.5

howovor axprossad
o.g. number of particlos
constant

(b) (i)

(i)

any throo from:
MP1. (reduction in temperature) reduces
spead/KE of particles;
MP2. idea of fower collisions with walls per unit
time;
MP3. idea of each collision with wall being less
‘hard';
MP4. force (per unit area) on the container
decreasos;

substitution into given formula;
roarrangemont;
avaluation;

o.g.
120/ 290 =64/ T,

T, = (64 x 290) / 120
(temperature =) 150 (K)

allow particles collide
with walls less often

allow 155, 154.6___ (K)
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Q16.
R as e Answer Notes Marks
number
(a) (i) | pressure (difference) = height x density x g; allow standard symbols and 1
roarrangements o.g.
h=p/(pxg)
condone d for donsity
(ii) | substitution; allow ¢ = 9.81, 9.8 3
rearrangement;
avaluation in cm; -1 for POT aerror but check

carofully duo to value of g
0.23 (cm) gains 2 marks
o.g.

2300 = h = 1000 = 10
h = 2300 / (1000 « 10)
(h =) 23 (cm) allow 23.46._, 23.44__ (cm)
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(b)

()

(ii)

(i)

(iv)

line drawn of similar curved path and aiming towards
ground to the left of path from hole B;

any two from:

MP1. pressure is lower at A;
MP2. force acting on water at A is loss;

MP3. wator loaves tho bottlo at a lowor spoad/KE at
A

OR

any two from:
MP1. initial velocity of water is horizontal;

MP2. (force of) gravity acts on the water;
MP3. water accolerates downwards;

any threo from:
MP1. idea that path from C is identical /
symmetrical to path from B;
MP2. (because) pressure is the same;

MP3. (initial) speed of water is the same;

MP4. idea that pressure acts (equally) in all
directions;

any one from:

MP1. idea that it allows air to enter the bottle (as
water lovel falls);

MPZ. idea that it maintains oqual prossure botwoon
air inside and air outside the bottle;

MP3. idea that no wator would come out of tho

holes othorwise;

reject if curve drawn
upwards at any point

allow “noar top of
bottle™/oq for A
allow RA

allow RA

allow RA

allow water leaves bottle
horizontally

ignore holes at same height
above ground

allow path is the same (as
B)

allow force acting on water
is the same

allow (initial) KE of water is
the same

Total for Question

=11 marks




