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Q1.
Question e Motes Marks
number
(a) (i) | pressure difference = height x density  g; allow in words or standard f
symbaols

og.p=-hxpxg
condone d for density

(ii) | substitution; 3
evaluation of pressure difference in kPa; allow 343 (kPa) for use of
g=9.8 N/kg

ovaluation of total pressure by adding 100 (kPa); | ECF candidate’s wator
pressure

allow 443 (kPa) for use of
g=9.8(1) N/kg

allow 450 000 Pa with clear
intent from candidate i.a.
removal of ‘k’ from unit on
answer ling.

-1 for POT error but not if
due to physics error such as
missing g, substitution of
100 (kPa) for g

o.g.

(pressure difference =) 35 = 1000 = 10
(pressure difference =) 350 (kPa)
(pressure = 350 + 100 =) 450 (kPa)

350 kPa gots 2 marks
350100 kPa gots 2 marks
ungualified 350 000 (kPa)
gots 1 mark
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(b) (i) | pressure = force = area; allow in words or standard 1
symbaols
eg.p=F/A
(ii) | substitution; condone prossure in Pa or 4
kFa
roarrangemont;
evaluation; accept standard form i.e.
1.7 x 107 {m?)
corresponding unit of area;
o.g.
260000 = 430 / arca
(area =) 430 / 260000
(area =) 0.0017 allow 0.0016538__ m® etc
m* allow 17, 16.5... (cm?) etc
allow 1.65... m? scores 3
allow 1.65...cm? scores 2
(c) pressure (at bottom) is greater than before / eq; i
widor baso /og; allow strongor matorial/eg
ignore tallor
Total for Question = 11 marks
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Q2.
Question
e Answer Notes Marks
(a) (i) | as pressure increases, volume decreases; ORA 2
pattern statement relating to gradient;
e.g. ‘at a decreasing rate’
‘inversely
proportional” scores
2 marks.
(ii) | pressure = depth = gravitational field strength = density; | allow recognised 1
symbols
e.g. Porp for
pressure
d or h for depth
p for density
reject d for density,
reject gravity for g
(iii) | substitution; 2
evaluation;
e.g.
pressure = 0.22 = 10 = 1080 Accept use of
pressure = 2 400 (Pa) 2=9.8(1) (MN/kg)
2376 (Pa)
-1 for POT error
provided ¢ is used
(iv) | 103 000 (Pa) accept 103 400 (Pa) I
allow ECF
(v) | substitution into given formula; allow ECF from (iv) 3
rearrangement; e.g. 98624 gives
0.086 (cm?)
evaluation;
e.g
prxVi=px Vs 0.082368932
101 000 = 0.084 = 103 000 x V,
V; = 0.082 (cm?) -1 for POT error
(b) vertical arrow upwards labelled upthrust; 3
vertical arrow downwards labelled weight; ignore drag
upthrust > weight; reject this mark if
there are more than
two arrows
(Total for Question = 12 marks)
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Q3.
Lo Anzswer Motes Marks
number
(a) (i) | weight / gravitational (force) / gravitational pull ignore gravity 1
(of Earth);
(ii) | one vertical upwards arrow and one vertical allow if drawn P
downwards arrow; anywhere on diagram
ignore any horizontal
Arrows
ignora labals on arrows
two arrows aro equal longth; DOP
judgo by ayo
(b) (i) | pressure (difference) = density » g = height; allow standard symbols 1
o.g.p=pxgxh
condone d for density,
condone gfs for g
ignoro gravity
(ii) | substitution; allow use of ¢ = 9.8, 2

avaluation in kPa;

o.g.
prossure = 1030 « 10 x 38
(prossure =) 390 (kPa)

9.81

391400 (kPa) scores 1
mark

allow 391(.4) (kPa)
allow 380, 383, 384,
383.5..., 383.9... (kPa)
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(€)

(i)

(i)

idea of collisions betweoen particles and the walls of
the storage tank;

idea of particles exerting a force on the walls;

idoa of a forco exorted over an arca givos a
prossuro;

convarsion of aithor temperaturo in kelvin;

substitution into given formula;

rearrangement;
avaluation;

o.g.
T=27.5(K) or T=2M (K)
410 / 275.5 = p, / 291

P2 = 410 % 291 / 275.5

{Qg_ =} 430 “‘:Pa}

allow atoms, molecules
for particles

allow equivalent
exprassions for
collisions e.g. bounce,
hit etc.

condone air exerts a
force on the walls
allow p = F/A quotad

allow if soon anywhoro
in working

allow ecf for *C values
used or incorrect kelvin
temperatures

accept calculation of
constant valuo i.a. 410
= 275.5="1.488_.

-1 for POT error
3000, 2952 (kPa) scores

3 marks (not converting
to kelvin)

allow 433.1, 433.0_.
(kPa)

Total for Question = 13 marks




Edexcel IGCSE Double Award - Pressure in Liquids and Solids

- Mark Scheme

thealevelphysicstutor.com

Q4.
?:‘Enig:: Answer MNotes Marks
(a) use of p = h = density = g; allow mark if formula on its 3
own is seen in working
conversion of 57 cm into 0.57 m;
evaluation; allow use of g = 9.8, 9.81
470000, 467000,
467400, 458052,
458519.4 etc. score 2 marks
e.g.
pressure difference = 57 = 820 = 10
pressure difference = 0.57 = 820 = 10
(pressure difference =) 4700 (Pa) allow 4670, 4674, 4580.52,
4585.194 etc.
(b) (i) | substitution into W =m x g; no mark for formula on its own 3
allow use of g = 9.8, 9.81
evaluation; -1 for POT error e.g.
incorrectly changing kg to g
correct unit; mark independently
e.g.
W=24 =10
(W =) 240 allow 235.2, 235.44
newtons / M
(i1) | substitution into p = F/A; no mark for formula on its own 2
allow ecf from (i)
evaluation;
e.g.
p=240/1.2
(p =) 200 (Pa)
(iii) | substitution into p = F/A; no mark for formula on its own 3

rearrangement;
evaluation;

e.g.
200=F /4.8
F=200x4.8

(F =) 960 (M)

allow ecf from (ii)
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(c) allow marks if the meaning is 4
clear e.g. allow +, T for
increase etc.

GPE of piston X = decrease;

GPE of piston Y = increase;

chemical energy of piston Y = no change;
kinetic energy of piston Y = no change;

Total for Question = 15 marks
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Q5.
Al o Answer Motes Marks
number
(a) any four from: 4
MP1. measurement of area of foot/foot;
MP2. idea of drawing round foot/feet on
squared/grid/graph paper (to measure
aroa);
MP3. measurement of weight / use of W = mg; allow if weight referred
to in a calculation
MP4. use of a balance / scale(s) (to measure allow nowtonmotor
woight/mass);
MP5. usaof p=F = A; exprossad in words or
symbols
(b) woeight = 6600 (N); allow use of g = 9.8, 9.81 3
(H/kg) to get
woight = 6468, 6474.6 (M)
substitution into p=F / A;
correct evaluation; -1 for POT arror
allow 5 (H/cm?) if
supported by working
using mass instead of
woight to get 0.51
(H/cm?) scores 2 marks
max.
o.g.
weight = 660 x 10 = 6600 (N)
pressure = 6600 / 1300
{pressure =) 5.1 (H/cm?) allow 5.076_. (H/ecm?)
condone 5.0 (H/cm?)
allow 4.975__, 4.980__.
(H/cm?) from use of
difforent values of g
Total for Question = 7 marks
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Q6.
e Answer Notes Marks
number
(@) (i) | weight = mass x gravitational field strength; allow rearrangements and 1
standard symbols a.g. W =
mxg

ignore ‘gravity” for g

(ii) | substitution or rearrangement; 2
evaluation;

o.g.
520 =mass =« 10 OR mass=W /g allow g = 9.8, 9.81
(mass =) 52 (kg) allow 53.1, 53.0, 53

(b) (i) | evidence of counting squares to find area; allow attempt to find 4

area by splitting into
ractangles / triangles
number of squares in range 37-42;

ovaluation of arca of ono squaro; allow if 2 = 2 soon in
working
ovaluation of total area; allow ecf from incorrect

number of squaras

o.g.
dots seen in each square in diagram
number of squares = 39

arca of one square = (2 x 2) = 4cm?

total arca = (4 = 39) = 156 cm? allow 148-168
(i) | pressure = force / area; allow standard symbols 1
and roarrangements o.g.
p=F/A
(iii) | dimensionally correct substitution; allow ecf from (b)(i) 3

ovidence of doubling arca or halving prossure to
account for both foet;

ovaluation with matching unit; allow H/cm?, N/ m?* or Pa
if no marks awardad for
calculation allow 1 mark
if valid unit for prassuro
givon

o.g.

(pressure =) 520 / 156

area=156 =2 OR prossure=3.2+2
(pressure =) 1.7 N/cm? allow 1.5-1.8 H/cm?
allow 15000-18 000 M/m?
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Q7.
?_:;:::::‘ Answer Notes Marks
(a) (i) 1
D; ( : )

A is incorrect because the pressure is not equal
around the bubble

B is incorrect because the pressure above the
bubble is greater than below the bubble

C is incorrect because the pressure to the right of
the bubble is greater than to the left of the

bubble
(ii)| pressure decreases as bubbles get nearer to the allow RA 3
surface; allow less pressure at
smaller depth
(because) less (weight of) water above the allow RA
bubble; allow use of p=pgh

to justify why
pressure decreases
as height decreases
with one from:
volume is inversely proportional to pressure; allow pressure =
volume = constant OR
piV1 = p2Vz

OR condone as pressure
decreases volume
increases

forces outside bubble decrease (as pressure
decreases), which leads to bubble expanding;
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(b)

idea that board of nails increases the area that
force is being applied;
pressure is less with board;

(for a given force) pressure is inversely
proportional to area;

OR

idea that force on each nail is less when using
board of nails;

pressure is less with board;

(for a given area) pressure is proportional to
force;

allow p = F/A

allow p=F/A
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Q8.
cg:i:::: Answer Notes Marks
(a) zoro/0 (N); 1
(b) (i) | pressure = depth x density = gravitational field strength; | allow use of standard 1
symbolse.g.p=hxpxg
allow ‘d’ for ‘h’
reject ‘gravity’ for ‘g" in
formula
(ii) | substitution; pi
avaluation; -1 POT orror
o.o.
prassure = depth = density =« gravitational field strength
pressure = 0,041 = 1000 = 10 allow use of 9.8(1) for ‘g’
pressure = 410 (Pa) giving 401.8_.
(iii) | pressure = force < area; allow uso of standard 1
symbols o.g.P=F = A
(iv) | substitution or re-arrangoment; substitution and 2
rearrangement in either
order
evaluation; allow correctly rounded
valuos o.g. 0.697
allow use of candidata's
unrounded value even if
not approx 400
o.o.
prossuro = force = aroa
400 = force = 0.0017
force = 400 x 0.0017 = 0.68 (N)
(v) | upwards force greater than weight of cube; 2
resultant force upwards;
allow idoa of ice boing loss
dense than wateor for 1
mark.
(Total for Question = 9 marks)
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Q9.
%':i::::' Answer Notes Marks

(@) (i) | downward arrow labelled weight; ignore starting point of 2
arrow
allow ‘gravitational
force’, “force due to
gravity’
rejoct ‘gravity’

dowmward arrow is oqual in length to upthrust judgo by ayo
arrow;
(ii) | (a quantity with) magnitude; allow size, amount 2
ignore quantity,
measurement
and diraction;
(iii) | any correct vector; ignore force, any 1
named force e.g.
weight, upthrust etc
o.g. velocity, displacement, acceleration,
momentum etc.

(b) (i) | pressure (differonce) = height x density = g; allow standard symbols 1
and rearrangemeonts
og.p=hxpxg
allow d for density
ignoro “gravity™ for g

(ii) | substitution; allow ¢ = 9.8, 9.81 3
evaluation of pressure difference in Pa OR kPa to at | -1 for POT error unless
least 3s.f.; due to physics error
addition of surface pressure (100 kPa) to give rejoct this mark if
answer; inconsistent units used
allow final answer in Pa
or kPa
o.g.
p=15.8 x 1030 x 10
p = 162740 Pa OR 162.74 kPa
p = 162.74 + 100 (= 260 kPa) allow 262 740 (Pa)
(ifi) | any two from: 2

MP1. idoa that {woight of ship / downwards
forco} is groator;

MP2. largor pressure differonce (when deeper in
water);

MP3. larger upthrust forco (noodad to koop

forcos balancod);

allow ship is hoaviar,
ship has more mass
allow largor prossura
(on bottom of ship)
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Q10.
S Answer Notes Marks
number
(@) (i) | 8.2 (m/s); 1
(i) | any TWO from: ignore reference to upthrust 3
MP1. roferonce to woight and drag; accept wator friction or
water rosistanco for “drag”
accept ‘gravitational force’
for ‘woight’
MP2. woight groator than drag;
MP3. rosultant forco causos accoloration; "F=ma" is insufficient by
itsolf
MP4. drag increases with speed;
PLUS
weight = drag at terminal velocity/eq;
(b) (i) | pressure differonce = height « density « g ; accept depth for height 1

accept accopted symbols
e.g. p, h, d (for height), d or
p (for density),

accept any correct
rearrangement

reject ‘gravity’ for ‘g’

(ii) | substitution; accopt uso of 9.8(1) for 2
‘g’ giving 245 000 (Pa)
avaluation;
correct answer: 250 000 (Pa) POT error gives -1 except if

no evidence of use of ‘g’
o.g. prossuro difforence = height » density = g
pressura difference = 25 = 1000 = 10
pressure difference = 250 000 (Pa)

(iii) | addition of 1.0 x 10* to candidate’s answer to accept answer not given in 1
(ii); standard form
correct answer: 3.5 x 10° (Pa)

(iv) | substitution into given equation; subs and rearrange can be in 3

aither order;

rearrangement;

correct evaluation;

correct answer: 0.13(14) (m?) condone use of 2.5 x 10° Pa
giving V = 0.18._ (m?) for 2
marks

e.g prxVi=p x Vs condone use of 2.45 x 10° Pa

1.0 10F x0.46 = 3.5 x 10° x V, giving ¥ = 0.188... (m3) for 2

Vz = (1.0 x 10° x 0.46) = (3.5 x 10%) marks

V, = 0.1314 (m?)

Total for Question =11 marks
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Q11.
i‘;‘_ﬁ_‘:’g:: Answer Motes Marks
(a) any THREE from: 3
MP1 walls further apart;
MP2  fower collisions between particles and walls reject unqualified
per sacond/ lower frequency of collisions; ‘fowor collisions’
MP3 means (average) force on walls lower; accopt idoa that
force por collision is
the same
MP4  lower force means lower pressure for same
wall surface aroa;
ignore references to
particles colliding
with each other
accept
(b) substitution into given equation “p; x V; = pz x V2", 3
rearrangement to give pg;
ovaluation of ps;
o.g.
101 = 110 = p; = 140
pa =101 x 110 / 140
p, = 79000 (Pa) allow 79357.1_. (Pa),
79(.4) kPa , standard
form
(c) any THREE from: 3
MP1 pressure outside balloon is lower than inside
balloon;
MP2  pressure difference causes a force;
MP3 force is outwards on balloon;
MP4 force causes extonsion of balloon; accept ‘strotching’
Total for Question = 9 marks




Edexcel IGCSE Double Award - Pressure in Liquids and Solids - Mark Scheme

thealevelphysicstutor.com

Q12.
Question
e Answer Notes Marks
(a) (i) | as pressure increases, volume decreases; ORA 2
pattern statement relating to gradient;
e.g. ‘at a decreasing rate’
‘inversely
proportional” scores
2 marks.
(ii) | pressure = depth = gravitational field strength = density; | allow recognised 1
symbols
e.g. Porp for
pressure
d or h for depth
p for density
reject d for density,
reject gravity for g
(iii) | substitution; 2
evaluation;
e.g.
pressure = 0.22 = 10 = 1080 Accept use of
pressure = 2 400 (Pa) 2=9.8(1) (MN/kg)
2376 (Pa)
-1 for POT error
provided ¢ is used
(iv) | 103 000 (Pa) accept 103 400 (Pa) I
allow ECF
(v) | substitution into given formula; allow ECF from (iv) 3
rearrangement; e.g. 98624 gives
0.086 (cm?)
evaluation;
e.g
prxVi=px Vs 0.082368932
101 000 = 0.084 = 103 000 x V,
V; = 0.082 (cm?) -1 for POT error
(b) vertical arrow upwards labelled upthrust; 3
vertical arrow downwards labelled weight; ignore drag
upthrust > weight; reject this mark if
there are more than
two arrows
(Total for Question = 12 marks)
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Q13.
Lo Anzswer Motes Marks
number
(a) (i) | weight / gravitational (force) / gravitational pull ignore gravity 1
(of Earth);
(ii) | one vertical upwards arrow and one vertical allow if drawn P
downwards arrow; anywhere on diagram
ignore any horizontal
Arrows
ignora labals on arrows
two arrows aro equal longth; DOP
judgo by ayo
(b) (i) | pressure (difference) = density » g = height; allow standard symbols 1
o.g.p=pxgxh
condone d for density,
condone gfs for g
ignoro gravity
(ii) | substitution; allow use of ¢ = 9.8, 2

avaluation in kPa;

o.g.
prossure = 1030 « 10 x 38
(prossure =) 390 (kPa)

9.81

391400 (kPa) scores 1
mark

allow 391(.4) (kPa)
allow 380, 383, 384,
383.5..., 383.9... (kPa)
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(€)

(i)

(i)

idea of collisions betweoen particles and the walls of
the storage tank;

idea of particles exerting a force on the walls;

idoa of a forco exorted over an arca givos a
prossuro;

convarsion of aithor temperaturo in kelvin;

substitution into given formula;

rearrangement;
avaluation;

o.g.
T=27.5(K) or T=2M (K)
410 / 275.5 = p, / 291

P2 = 410 % 291 / 275.5

{Qg_ =} 430 “‘:Pa}

allow atoms, molecules
for particles

allow equivalent
exprassions for
collisions e.g. bounce,
hit etc.

condone air exerts a
force on the walls
allow p = F/A quotad

allow if soon anywhoro
in working

allow ecf for *C values
used or incorrect kelvin
temperatures

accept calculation of
constant valuo i.a. 410
= 275.5="1.488_.

-1 for POT error
3000, 2952 (kPa) scores

3 marks (not converting
to kelvin)

allow 433.1, 433.0_.
(kPa)

Total for Question = 13 marks




Edexcel IGCSE Double Award - Pressure in Liquids and Solids - Mark Scheme

Q14.

thealevelphysicstutor.com

Question
number

Answer

MNotes

Marks

(@ ()

(i)

A is incorrect because the pressure is not equal
around the bubble

B is incorrect because the pressure above the
bubble is greater than below the bubble

C is incorrect because the pressure to the right of
the bubble is greater than to the left of the
bubble

pressure decreases as bubbles get nearer to the
surface;

(because) less (weight of) water above the
bubble;

with one from:
volume is inversely proportional to pressure;

OR

forces outside bubble decrease (as pressure
decreases), which leads to bubble expanding;

allow RA
allow less pressure at
smaller depth

allow RA

allow use of p=pe¢h
to justify why
pressure decreases
as height decreases

allow pressure =
volume = constant OR
piV1 = p2Vz

condone as pressure
decreases volume
increases
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(b)

idea that board of nails increases the area that
force is being applied;
pressure is less with board;

(for a given force) pressure is inversely
proportional to area;

OR

idea that force on each nail is less when using
board of nails;

pressure is less with board;

(for a given area) pressure is proportional to
force;

allow p = F/A

allow p=F/A
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Q15.
S Answer Notes Marks
number
(@) (i) | 8.2 (m/s); 1
(i) | any TWO from: ignore reference to upthrust 3
MP1. roferonce to woight and drag; accept wator friction or
water rosistanco for “drag”
accept ‘gravitational force’
for ‘woight’
MP2. woight groator than drag;
MP3. rosultant forco causos accoloration; "F=ma" is insufficient by
itsolf
MP4. drag increases with speed;
PLUS
weight = drag at terminal velocity/eq;
(b) (i) | pressure differonce = height « density « g ; accept depth for height 1

accept accopted symbols
e.g. p, h, d (for height), d or
p (for density),

accept any correct
rearrangement

reject ‘gravity’ for ‘g’

(ii) | substitution; accopt uso of 9.8(1) for 2
‘g’ giving 245 000 (Pa)
avaluation;
correct answer: 250 000 (Pa) POT error gives -1 except if

no evidence of use of ‘g’
o.g. prossuro difforence = height » density = g
pressura difference = 25 = 1000 = 10
pressure difference = 250 000 (Pa)

(iii) | addition of 1.0 x 10* to candidate’s answer to accept answer not given in 1
(ii); standard form
correct answer: 3.5 x 10° (Pa)

(iv) | substitution into given equation; subs and rearrange can be in 3

aither order;

rearrangement;

correct evaluation;

correct answer: 0.13(14) (m?) condone use of 2.5 x 10° Pa
giving V = 0.18._ (m?) for 2
marks

e.g prxVi=p x Vs condone use of 2.45 x 10° Pa

1.0 10F x0.46 = 3.5 x 10° x V, giving ¥ = 0.188... (m3) for 2

Vz = (1.0 x 10° x 0.46) = (3.5 x 10%) marks

V, = 0.1314 (m?)

Total for Question =11 marks




