Edexcel IGCSE Double Award - Gas Pressure and Gas Laws - Mark Scheme
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Q1.
fuE Answer MNotes Marks
number
(a) (i) | idea that atoms collide with (all) walls of the 3
container;
force is exerted on walls (during each collision);
pressure is force on an arca; allow p=F/A
(ii) | any two from: 2
MP1. particles move slower; allow KE decreases [ eq
MP2. particles collide with walls less frequently; allow less often, less times
per second otc.
MP3. force on container decreases; allow particles collida loss
hard with walls
(b) substitution into KE = 14« m = v¥; 4
ovaluation of KE;
rearrangement of given formula;
evaluation of kelvin temperature; allow ecf from incorrect
KE
o.g.
KE=0.5x5.0<10% » 732
KE = 1.3 x 103 (J) allow 1.33225 =102 (J)
T=KE/ 2.1x10%
(T =) 0.63 (K) allow answers in the range
of 0.61-0.64 (K)
Total for Question = 9 marks
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Q2.
= Answer Notes Marks
number
(a) (i) | any two from: 2
MP1. particles move in differont directions;
MP2. particloes move at difforont spooads; ignore difforont
volocitios
MP3. particles move randomly;
(ii) | particles collide with walls of container; allow hit, bounce etc. 2
for collide
ignore collisions with
other particles
exorting a force;
(b) (i) | substitution; 3
rearrangement;
evaluation; -1 for POT error
award 2 marks for using
incorrect KE, giving
5.7x10™ (m/s)
o.g.
9.8x102 =14 « 7.3x10-% x spood?®
spood = f9.8x 107 / (& x 7.3x10%%)
(speed =) 520 (m/s) allows 518, 518.2,
518.16... (m/s)
(ii) | evaluation of number of particles using KE ratio; 2
evaluation of total mass; reject 0.08 (kg)
allow altornative
mothod using KE
formula with total KE of
gas particlos
o.g.
number of particles = 1.2x10* / 9.8x 102 = 1.2 = 10*
total mass = (1.2 2102 « 7.3« 10-2¢) = 0.090 (kg) allow 0.09, 0.089___ (kg)
allow 0.1 (kg) if
supported by valid
working
(ifi) | B (the rate of energy transforred to the gas is 200W); 1

A is incorrect bacauso the enorgy transforred is 100 ]

C is incorrect because the particles would move
fastor

D is incorrect because the volume of the gas
docroasos

(Total for question = 10 marks)
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Q3.
?I":‘T::::' Answer MNotes Marks
(2) any one from: ]

¢ idea that there is no data at the value of O;

e idea that {pressure of gas / speed of
particles} cannot be zero;

+ idea that all data would be bunched
together at the top of the axis / eq;

(o) for either graph: 3
MP1. as temperature increases, pressure/speed ignore positive correlation
increases;
for graph 1:
MP2Z. relationship is linear; accept propertional only if

there is a clear link to the
temperature being
measured in kelvin

for graph 2:
MP3. relationship is non-linear;
MP4. idea of decreasing gradient of curve;

(c) any two from: 2
MP1. this temperature is absolute zero;
MP2. pressure/speed/kinetic energy of gas allow idea that negative
particles would be 0 at this temperature; pressure/speed/KE is
impossible

MP3. idea that it is impossible to have a
temperature lower than this;

(d) (i) | answer in range 520-525 (m/s); ignore 515 1
{ii} | recall of KE formula; can be implied from working 3
substitution; ECF from (i)
evaluation; -1 for POT error
e.g.

KE = % x mass x speed?
(KE=) 0.5 x 5.3 x 10/%® x 5207

(KE=)7.2 x 102 (]) allow 7.16x 10 - 7.31x 10"
(iii) | 373 (K): 1
(iv) | straight line with positive gradient; judge straightness by eye 2

line passes through origin;
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Question
number

Answer

Notes Marks

(a)

substitution into p; = Vy = p2 x V2 OR
rearrangement,;

avaluation of volume;

correctly oxprossaed in standard form;

o.g.
100 = 0.0043 = 270 =V,
OR VMy=p, =V, / py
(Vz =) 0.0016 (m?)

(V2 =) 1.6 103 (m?)

allow 0.00159_.. (m?)
allow 1.59...x 102 (m?)

(b) (i)

(i)

idea that particles move more slowly at lower
temp;

particles collide with walls less often;
particles collide with walls less force;

dimensionally correct substitution into

Pl Ty=pe /Ty

conversion of either temperature into kelvin;
rearrangement;

correct subsoquent ovaluation of p; with consistont
conclusion;

o.g.
270 /293 =p, / 275

293 or 275 used anywhere in calculation
p: = 270 x 275 / 293

(p: =) 253 (kPa) so light will not show

allow RAif clear 3
allow lower kinetic energy

(KE)

reject no KE

allow particles colliding less
hard

note: with walls/eq must be
mentioned once

ignore units 4

can ba impliod

27 (kPa) so light will show
scores 3 marks

243 (kPa) so light will show
scores 2 marks
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Q5.
?;':f;;g:: Answer MNotes Marks
(a) collision(s) between balloon/walls/container and ignore idea of collisions 3
particles; between particles
allow alternative words
for collisions e.g.
bounce, hit etc,
{each collision) exerts a force (on the walls);
pressure is force on an area; allow p = F/A
(b) (i) | gas molecules slow down or reduce in KE; 3
idea of rate of collisions with walls decreasing; allow less
frequent/often
collisions, less collisions
per second etc.
idea of lower force (per collision); allow collisions with
walls are less hard
{ii) | pressure = force + area; allow standard symbols 1
and rearrangements
eg.F=pxA
(iii) | substitution OR rearrangement; 2

evaluation;

correct answer = 13000 N

eg,

1200 = force+ 11 OR F=p=x A
(force = 1200 = 11 =) 13000 (M)

allow 13200 (N)

Total for Question =9 marks
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Q6.
SHleD Answer Notes Marks
number
(a) (i) | pressure (difference) = height (of liquid) allow standard symbols and 1
* density x ¢ rearrangements e.g. h=p / (p
x g)
allow d, depth for height
allow rho for density
allow g.f.s for gravitational
fiold strongth
ignore gravity for g
(ii} | pressure due to liquid = 117 - 12 or 105 seen; 4
substitution; ignore units
allow ecf from use of incorrect
pressurg
allow use of ¢ = 9.8, 9.81
rearrangement;
evaluation; -1 for POT arror unless due to
omission of g
0.000772__, 0.000787__, 0.96__,
0.948..., 0.87..., 0.860... (m)
= 3 marks
0.000%6__, 0.000948___,
0.00087...., 0.000860... (m)
= 2 marks
o.g.
liquid prossure = 105 kPa
105 (000) = h = 1.36 = 10% = 10
h = 105 (000) / (1.36 x 10%)
(height =) 0.772 (m) allow 0.8, 0.77, 0.772_, 0.79,
0.787___ (m)
(b) (i} | spood/KE of particlos incroasos; ignore particles gain cnorgy 3
idea that particles collide with wall(s) meore | ignore if no evidence of
frequently; walls/sides of containar
idea that particles collide with wall(s) with ignore if no avidence of
mora force/ hardor; walls/sidas of containor
(ii}) | conversion of both temperatures into kelvin; 4
substitution into given equation; allow ecf from incorrect
conversion
rearrangement;
evaluation;
20 kPa, 19.8 kPa scores 3 (no
kalvin convarsion)
o.g.
T, =296 Kand T: = 311K
12/296 = p, / 311
p:= 311« 12/296
p: = 13 (kPa) allow 12.6._(kPa)

Total for Question = 12 marks
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Q7.
s Answer Motes Marks
number
(a) molecules collide with walls; allow particlos or 3
atoms
collisions provide force on walls;
force per unit area gives a prossure; formula alone is
insufficient
(b) any TWO from: i
MP1. number of molecules in container decreases: allow particles or
MP2. increase in temperature increases spead or atoms
KE of molecules;
MP3. molecules have a high enough speed or KE to
oscape;
(c) any TWO from: accept RA throughout 2

MP1. idea fewer collisions per unit time gives
lowear force;

MP2. idea that each collision is less hard;

MP3. (lower force per unit area gives) lower
pProssure;

MP4. prossure outside container is larger than
prossure in can;

MP5. prossura difforence causos a forco;

accept "lower
fraquency of collisions"
ignore collisions
between molecules

allow force (from air
pressure) is lower
inside than outsido

{Total for Question = 7 marks)
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Q8.
S Answer Notes Marks
number
(a) 80 (kPa); 1
(b) any two from: 2
MP1. pressure (in acroplane) increases; allowr idea that pressure
outside bottle is greator
than inside bottle
MP2. (resultant) force (inwards) on bottle;
MP3. idea that decreasing volume (in bottle)
incroasas prassure (in bottle);
(c) any threo from: allowr particles / atoms 3

MP1. (direction of) movement of molecules is
random;
MP2. molecules collide with the (bottle) surface;

MP3. oxort a force (on the surface);
MP4. pressure is force on an area;

for molaculas

allow equivalent words
for collide e.2. bounce,
hit otc.

ignore ‘molacules
collide’ (with each
other)

allowr if given in formula
format
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Question

it Answer Motes Marks
{a) (i) | 22 (K); allow 22.15 1
{ii) | idea that this is absolute zero; 2
speed / KE / pressure would be zero at this
temperature;
ib) conversion of cm to m; 5

evaluation of area;

substitution into pressure = force / area
rearrangement;

evaluation of force;

e.g.

side length = 0.054 (m)

area = (0.054% =) 0.0029 {m?)
7500 = force / 0.0029

force = 7500 = 0.0029

(farce =) 22 (N)

allow in cm? or m*

allow ecf from incorrect area
if clear from working

allow 0.002916 (m?)

allow 21-22 (N)

405 (M) = 4 marks (not finding
area)

218700 (M) = 4 marks (not
converting from cm)

40500 (M) = 3 marks (not
finding area or converting
from cm)
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Q10.
Sl ion Answer Notes Marks
number
(a) (i) | pressure = force / aroa; allow standard symbols and 1
rearrangements e.g. p=F / A
(if) | substitution; 3
rearrangement;
avaluation; -1 for POT error
o.g.
1.03 = 10% = force / 1.13
(force =) 1.03 < 10° = 1.13
(force =) 1.16 < 10® (M) allow 1.2 < 10%, 1163900 otc.
(iii) | any two from: 2
MP1. idea that gas particles move randomly; allow move in all directions
MP2. idea that gas particles collide with all walls
of container;
MP3. idoa that forco por unit arca is the samo on
all sides of cylindor;
(b) (i) | idea of extrapolating line backwards; allow if seen on graph 2
absoluto zoro is the tomporature whoen the prossure | allow temporature when ling
is zoro; cuts x-axis/tompeorature axis
(may be indicated on graph)
(if) | =273 (°C); allow -273.15 1
(iii) | straight line with positive gradient drawn; judge by eye i
line passes through the origin;
Total for Question = 11 marks
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Q11.
Question Answer Motes Marks
number
(a) (i) | idea that (particles) move in allow particles move in all/any 2
different/unpredictable directions; directions
ignore random directions

idea that (particles) move at allow particles have different
different/unpredictable speeds; velocities, kinetic energies

ignore random speeds

(i) idea that a force is produced (on the ignore pushing on walls 7
walls);
pressure is force on an area; allow p =F/A

(iii) | MP1. pressure decreases; 3

with any two from:

MP2. (average) speed of particles does allow kinetic energy for
not "change; speed

MP3. particles travel greater distance /
time between collisions increases;

MP4. particles collide less frequently allow statement of Boyle’s law e.g.
(with walls of container); piVi = p2Vz

allow pressure is inversely

MP5. decrease in (average) force (of proportional to volume

particles on walls) / increase in area
(for collisions);
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(b) (i)

substitution;

rearrangement;
evaluation;

e.g.
1850 = height = 820 = 10

height = 1850 / 8200
(height =) 0.23 (m)

allow use of g = 9.8, 9.81 condone 3
symbol for g being used in the
substitution

rather than the value

allow 0.229..., 0.230...

0.22 (m) scores 2 mark only

allow evaluations that
round to 0.23 (m)
condone 0.225 (m)

substitution;

rearrangement;
correct evaluation in °C;

e.g.
16°C = 289K

232 /289 =249 / Tz
Tz =249 x 289 / 232
(T2 = 310K =) 37 (*C)

(i) | any two from: 2

mercury is denser (than oil);
height difference for mercury will be
small{er);
idea that a (very) large pressure difference | allow (very) large pressure difference
could cause a very/too large height could cause manometer to overflow
difference (if mercury not used as the
liquid};

(c) conversion of initial temperature into kelvin; 4

allow ECF from incorrectly
or non converted temperature

ignore 37.1 (°C)

award 2 marks for not converting
temperature units when
supported by working
=17{.17...) (*C)

allow 37.2, 37.1767... (*C)

Total for Question = 16 marks
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Question
number

Answer

Notes

Marks

(a)

idea that (large number of) molecules moving
randomly;

idea of equal rate of collisions in each direction;

allow atoms or particlos
for “molecules’

can be acquired from
diagram by showing
arrows of different
lengths (by eye) or
different directions (by

aye)

condone idea of equal
number in each
direction

(b)

avaluation of new volume;
substitution into pyV; = p2Vfy;

roarrangomont;
evaluation of now prassure;

o.g.

Vz = (130 x 5.0/8.4 =) 77 (cm?)
100 = 130 = py = 77

(pz =) 100 = 130/77

(p2 =) 170 (kPa)

ecf difforont yot
incorrect volume

-1 POT error

allow 77.38__.

allow any valuo that
rounds to 170 (kPa)
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Q13.
= Answer Notes Marks
number
(a) (i) | any two from: 2
MP1. particles move in differont directions;
MP2. particloes move at difforont spooads; ignore difforont
volocitios
MP3. particles move randomly;
(ii) | particles collide with walls of container; allow hit, bounce etc. 2
for collide
ignore collisions with
other particles
exorting a force;
(b) (i) | substitution; 3
rearrangement;
evaluation; -1 for POT error
award 2 marks for using
incorrect KE, giving
5.7x10™ (m/s)
o.g.
9.8x102 =14 « 7.3x10-% x spood?®
spood = f9.8x 107 / (& x 7.3x10%%)
(speed =) 520 (m/s) allows 518, 518.2,
518.16... (m/s)
(ii) | evaluation of number of particles using KE ratio; 2
evaluation of total mass; reject 0.08 (kg)
allow altornative
mothod using KE
formula with total KE of
gas particlos
o.g.
number of particles = 1.2x10* / 9.8x 102 = 1.2 = 10*
total mass = (1.2 2102 « 7.3« 10-2¢) = 0.090 (kg) allow 0.09, 0.089___ (kg)
allow 0.1 (kg) if
supported by valid
working
(ifi) | B (the rate of energy transforred to the gas is 200W); 1

A is incorrect bacauso the enorgy transforred is 100 ]

C is incorrect because the particles would move
fastor

D is incorrect because the volume of the gas
docroasos

(Total for question = 10 marks)
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Q14.
Question Answer Additional guidance Mark
number
(a) An explanation that makes reference to
the following linked points:
» particles collide with walls
(of container) (1)
and any two from:
+ more frequently/time between allow ‘more often’
collisions is less (1)
+ (resulting in) larger force (1)
+« (over a) smaller surface area (1)
3
Question Answer Additional guidance Mark
number
(b) A description that makes reference to
the following three points:
« (average kinetic energy) increases
(1)
* in (direct) proportion to (1) dependent on point 1
s Kelvin temperature (1) dependent on point 1
3
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Q15.
?:E:E:: Answer Notes Marks
(a) substitution into v = u* + 2as; allow answors in torms of 3
conservation of onargy for full marks
roearrangement;
ovaluation;
o.g.
0% = u? + (2 x -1.8 x 92000) ignore units
condong poor handling of minus
signs
u =36 x 92000
(initial spoed =) 580 (m/s) allow 575.(499...) (m/s)
answor of 331200 gains 2 marks
POT error on distance will give 18.2
(m/s) for 2 marks
(b) (i) | particles collide with walls; ignore collisions between particles 3
(collisions result in) force on walls; allow momentum arguments
force over area givos prossure; allowp=F /A
(ii) | substitution into p,/T, = p2/T3; allow pressure in kPa or Pa 3
rearrangement;
ovaluation;
o.g.

8.2/1200 = pz/1600
pz= (1600 x 8.2/1200)

(pz =) 11 (kPa) allow 10.9... (kPa)
(iii) | any three from: 3
particles have more kinetic encrgy; allow particles move faster/eq.

particles collide with walls more frequently:

idoa that particlos collide with walls with moro
force / ‘harder’;
(average) force increases;

(iv) | any three from: 3
MP1. idea that higher pressure means higher allow Tvashtar particles have higher
spead; spead / RA

MP2. Tvashtar particles have more (initial) KE;

MP3. particles from both chambers experience
the same deceleration;

MP4. (higher spead with same deceleration) allow Tvashtar particlos take longor
takes longer to reach Om/s; to reach max. height / RA

MPS. relevant guantitative argument based on
motion formulao;

MP6. Tvashtar particles have more GPE (at
max. height);

Total for Question = 15 marks
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Q16.
et Answer Notes Marks
number
(a) substitution into given formula; allow uso of g = 9.8, 2
9.81 H/ke
ovaluation; -1 for POT error but
only if not due to
omitting g
allow answers rounding
to 13 000 (Pa)
e.g.
prossura diffoaroncoe = 14000 » 10 x 0,094
pressure difference = 13000 (Pa) allow 13200, 13 160
(Pa)
(b) (i) | idea that distance is area under graph; oxprossod oxplicitly or 3
implied from working
allow alternative
method that distance =
average spoeod x time
correct values read from graph; expact 47 and 0.20 to
be seen in working
working arriving at 4.7 (cm); DoP
(ii) | any viable attempt at a gradient; allow use of vi=u? + Zas 3
corract use of 47 and 0.20 in gradient calculation; allow otheor suitable
valuos for gradiont o.g.
35 (em/s) in 0.15 (s)
acceloration in range (-)230 to (-)240 (cm/s%);
(c) idea of (gas) particles spoading up; allow KE of particlos 3
incroaseos
idea of more frequent collisions botweon particles
and liquid/walls/container;
idea of harder collisions between particles and allow force (on
liguid/walls/ container; container) increases
Total for Quastion =11 marks
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Q17.
QI_‘:::::: Answer Notes Marks
(@ (i) | 358 (K); i
(ii) | idea that speed / KE increases; 2
mean speaed / mean KE increases; allow average for mean
(iii) | number of molecules decreases; however expressed 1
(b) any four from: 4

MP1. air in flask cools;

MPZ. molecules in flask slow down/kinetic
energy of molecules reduces;

MP3. pressure inside flask decroases (as
temperature decreasos);

MP4. pressure outside flask greator than
inside/eq;

MP5. resultant force (from air) pushes egg down | allow ‘stretches egg’
the neck of the flask;

MP6. wvolume of air in flask decreases as the egg
maoves down;

MP7. (so) pressure inside flask increases (as
volume decreases);

MP8. (eventually) pressure inside and outside allow higher level arguments
balance; including weight of ogg,

friction with neck, etc

MP9.  (so) resultant force is now zero (so cgg
stops moving dowmn);
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Q18.
Question Answer Mark
number
(a)(i) Process should include:
* substitution
* rearrangement
« evaluation
e.q.
100 x 7.5 = p, x 5.0 (1)
p2 = (100 x 7.5)/5.0 (1)
(p: =) 150 (kPa) (1)
3
Question Answer Additional guidance Mark
number
(a)(ii) An explanation that makes reference to
the following points:
« particles collide with walls
(of container) (1)
And any two from:
« more frequently/time between allow ‘more often’
collisions is less (1)
+ (resulting in) larger force (1)
* (over a) smaller surface area (1) 3
Question Answer Additional guidance Mark
number
(b)(i) A description that makes reference to
the following points:
+ [(average kinetic energy) increases
(1)
s in (direct) proportion to (1) dependent on point 1
+ Kelvin temperature (1) dependent on point 1
3
Question Answer Additional guidance Mark
number
(b)(ii) Process should include:

« conversion of temperatures to
Kelvin scale (1)

+« rearrangement (1)

* substitution (1)

+ evaluation (1)

e.g.

20°C = 293K OR 65°C = 338K (1)
(V1) Ta= p2 (1)

p» = (100 x 338)/293 (1)

(p, =) 115 (kPa) (1)

not converting to Kelvin
gains 2 marks max.

100/293 = p,/338
allow 115.358...
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(Total for question = 13 marks)
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Q19.
Qnten:;?: Answer Notes Marks
@ @ |32 (K; i
(ii) | check data point at (323,112); ALLOW ECF from (i) 1
plotted point should be
within +/- half small
square
(iii) | line of best fit draw; 1+ and 3™ points above 1
line, 2" and 4™ points
below line;
(b) 2/two; 1
IGHORE any unit
included in response
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Q20.
menton Answer Motes Marks
number
{a) conversion of cm to m; seen anywhere in 3
working
substitution into given formula;
evaluation; -1 for POT error
494000 gains 2 marks
e.E.
3.8cm =0.038
pressure difference = 0.038 x 1.3 x 10* % 10
(pressure difference =) 4900 (Pa) allow 4940 (Pa)
allow
4200, 4840, 4846,
4841 (Pa) for use of
£=0.8/9.81
(b) (i) | any three from: 3
MP1.particles have more energy in their kinetic allow particles have
store / particles speed up: more KE
MP2.{more frequent collisions / more collisions | allow particles collide
per second} with the walls of the tube; more often with walls
ignore collisions with
each other
MP3.each collision with the wall is harder; allow 'greater
momentum change'
MP4. increasing the force (on the walls of the
container);
(i) | conversion of temperatures to kelvin; not converting to kelvin 4

substitution;
rearrangement;
evaluation;

e.g.
Ty = 280K, T2 = 305K

9.95 x 104/ 289 = p; = 305
pz =9.95 x 10¢ x 305/ 289
(p2=) 1.1 x 10° (Pa)

giving 199000 (Pa)
gains 2 marks max.

allow 1.05 x 10° (Pa).
105008.65... (Pa)
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Question
number

Answer

Notes Marks

(a)

substitution into p; = Vy = p2 x V2 OR
rearrangement,;

avaluation of volume;

correctly oxprossaed in standard form;

o.g.
100 = 0.0043 = 270 =V,
OR VMy=p, =V, / py
(Vz =) 0.0016 (m?)

(V2 =) 1.6 103 (m?)

allow 0.00159_.. (m?)
allow 1.59...x 102 (m?)

(b) (i)

(i)

idea that particles move more slowly at lower
temp;

particles collide with walls less often;
particles collide with walls less force;

dimensionally correct substitution into

Pl Ty=pe /Ty

conversion of either temperature into kelvin;
rearrangement;

correct subsoquent ovaluation of p; with consistont
conclusion;

o.g.
270 /293 =p, / 275

293 or 275 used anywhere in calculation
p: = 270 x 275 / 293

(p: =) 253 (kPa) so light will not show

allow RAif clear 3
allow lower kinetic energy

(KE)

reject no KE

allow particles colliding less
hard

note: with walls/eq must be
mentioned once

ignore units 4

can ba impliod

27 (kPa) so light will show
scores 3 marks

243 (kPa) so light will show
scores 2 marks
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Question
it Answer Motes Marks
(a) (i) |22 (K); allow 22.15 1
{ii) | idea that this is absolute zero; 2
speed / KE / pressure would be zero at this
temperature;
ib) conversion of cm to m; 5

evaluation of area;

substitution into pressure = force / area
rearrangement;

evaluation of force;

e.g.

side length = 0.054 (m)

area = (0.054% =) 0.0029 {m?)
7500 = force / 0.0029

force = 7500 = 0.0029

(farce =) 22 (N)

allow in cm? or m*

allow ecf from incorrect area
if clear from working

allow 0.002916 (m?)

allow 21-22 (N)

405 (M) = 4 marks (not finding
area)

218700 (M) = 4 marks (not
converting from cm)

40500 (M) = 3 marks (not
finding area or converting
from cm)
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Q23.
fuE Answer MNotes Marks
number
(a) (i) | idea that atoms collide with (all) walls of the 3
container;
force is exerted on walls (during each collision);
pressure is force on an arca; allow p=F/A
(ii) | any two from: 2
MP1. particles move slower; allow KE decreases [ eq
MP2. particles collide with walls less frequently; allow less often, less times
per second otc.
MP3. force on container decreases; allow particles collida loss
hard with walls
(b) substitution into KE = 14« m = v¥; 4
ovaluation of KE;
rearrangement of given formula;
evaluation of kelvin temperature; allow ecf from incorrect
KE
o.g.
KE=0.5x5.0<10% » 732
KE = 1.3 x 103 (J) allow 1.33225 =102 (J)
T=KE/ 2.1x10%
(T =) 0.63 (K) allow answers in the range
of 0.61-0.64 (K)
Total for Question = 9 marks
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Q24.
Sl ion Answer Notes Marks
number
(a) (i) | pressure = force / aroa; allow standard symbols and 1
rearrangements e.g. p=F / A
(if) | substitution; 3
rearrangement;
avaluation; -1 for POT error
o.g.
1.03 = 10% = force / 1.13
(force =) 1.03 < 10° = 1.13
(force =) 1.16 < 10® (M) allow 1.2 < 10%, 1163900 otc.
(iii) | any two from: 2
MP1. idea that gas particles move randomly; allow move in all directions
MP2. idea that gas particles collide with all walls
of container;
MP3. idoa that forco por unit arca is the samo on
all sides of cylindor;
(b) (i) | idea of extrapolating line backwards; allow if seen on graph 2
absoluto zoro is the tomporature whoen the prossure | allow temporature when ling
is zoro; cuts x-axis/tompeorature axis
(may be indicated on graph)
(if) | =273 (°C); allow -273.15 1
(iii) | straight line with positive gradient drawn; judge by eye i
line passes through the origin;
Total for Question = 11 marks
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Q25.
Question Answer Motes Marks
number
(a) (i) | idea that (particles) move in allow particles move in all/any 2
different/unpredictable directions; directions
ignore random directions

idea that (particles) move at allow particles have different
different/unpredictable speeds; velocities, kinetic energies

ignore random speeds

(i) idea that a force is produced (on the ignore pushing on walls 7
walls);
pressure is force on an area; allow p =F/A

(iii) | MP1. pressure decreases; 3

with any two from:

MP2. (average) speed of particles does allow kinetic energy for
not "change; speed

MP3. particles travel greater distance /
time between collisions increases;

MP4. particles collide less frequently allow statement of Boyle’s law e.g.
(with walls of container); piVi = p2Vz

allow pressure is inversely

MP5. decrease in (average) force (of proportional to volume

particles on walls) / increase in area
(for collisions);
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(b) (i)

substitution;

rearrangement;
evaluation;

e.g.
1850 = height = 820 = 10

height = 1850 / 8200
(height =) 0.23 (m)

allow use of g = 9.8, 9.81 condone 3
symbol for g being used in the
substitution

rather than the value

allow 0.229..., 0.230...

0.22 (m) scores 2 mark only

allow evaluations that
round to 0.23 (m)
condone 0.225 (m)

substitution;

rearrangement;
correct evaluation in °C;

e.g.
16°C = 289K

232 /289 =249 / Tz
Tz =249 x 289 / 232
(T2 = 310K =) 37 (*C)

(i) | any two from: 2

mercury is denser (than oil);
height difference for mercury will be
small{er);
idea that a (very) large pressure difference | allow (very) large pressure difference
could cause a very/too large height could cause manometer to overflow
difference (if mercury not used as the
liquid};

(c) conversion of initial temperature into kelvin; 4

allow ECF from incorrectly
or non converted temperature

ignore 37.1 (°C)

award 2 marks for not converting
temperature units when
supported by working
=17{.17...) (*C)

allow 37.2, 37.1767... (*C)

Total for Question = 16 marks

thealevelphysicstutor.com
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Question
number

Answer

Notes

Marks

(a)

idea that (large number of) molecules moving
randomly;

idea of equal rate of collisions in each direction;

allow atoms or particlos
for “molecules’

can be acquired from
diagram by showing
arrows of different
lengths (by eye) or
different directions (by

aye)

condone idea of equal
number in each
direction

(b)

avaluation of new volume;
substitution into pyV; = p2Vfy;

roarrangomont;
evaluation of now prassure;

o.g.

Vz = (130 x 5.0/8.4 =) 77 (cm?)
100 = 130 = py = 77

(pz =) 100 = 130/77

(p2 =) 170 (kPa)

ecf difforont yot
incorrect volume

-1 POT error

allow 77.38__.

allow any valuo that
rounds to 170 (kPa)
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Q27.
S Answer Motes Marks
number
(a) (i) | by radiation / by (infrared) light; ignore “heat” 1
Allow EM waves/IR,
condone visible, UV,
sunlight
condone “light rays”
(ii) | (average speed) increases; e.g. “faster” 1
(b) (i) | Either 1
idea that water temperature is greater than the allow RA
outside temperature;
Or condone ‘heat’ or
*sunlight’ for ‘light’ or
not receiving radiation / light from the Sun; ‘radiation’
(ii) | any four from: ignore reference to 4
radiation
MP1. cover traps air; ignore ‘traps heat’
MP2. (trapped) air is a poor conductor / (good)
insulator;
MP3. plastic is a poor conductor / (good)
insulator;
MP4. conduction reduced; condone “conduction
stopped”
MP5. convection reduced / stopped;
MP6. less evaporation (from water surface); condone “no
evaporation”
Total for Question =7 marks
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Q28.
Question Answer Additional guidance Mark
number
(a) An explanation that makes reference to
the following linked points:
» particles collide with walls
(of container) (1)
and any two from:
+ more frequently/time between allow ‘more often’
collisions is less (1)
+ (resulting in) larger force (1)
+« (over a) smaller surface area (1)
3
Question Answer Additional guidance Mark
number
(b) A description that makes reference to
the following three points:
« (average kinetic energy) increases
(1)
* in (direct) proportion to (1) dependent on point 1
s Kelvin temperature (1) dependent on point 1
3
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Q29.
?:E:E:: Answer Notes Marks
(a) substitution into v = u* + 2as; allow answors in torms of 3
conservation of onargy for full marks
roearrangement;
ovaluation;
o.g.
0% = u? + (2 x -1.8 x 92000) ignore units
condong poor handling of minus
signs
u =36 x 92000
(initial spoed =) 580 (m/s) allow 575.(499...) (m/s)
answor of 331200 gains 2 marks
POT error on distance will give 18.2
(m/s) for 2 marks
(b) (i) | particles collide with walls; ignore collisions between particles 3
(collisions result in) force on walls; allow momentum arguments
force over area givos prossure; allowp=F /A
(ii) | substitution into p,/T, = p2/T3; allow pressure in kPa or Pa 3
rearrangement;
ovaluation;
o.g.

8.2/1200 = pz/1600
pz= (1600 x 8.2/1200)

(pz =) 11 (kPa) allow 10.9... (kPa)
(iii) | any three from: 3
particles have more kinetic encrgy; allow particles move faster/eq.

particles collide with walls more frequently:

idoa that particlos collide with walls with moro
force / ‘harder’;
(average) force increases;

(iv) | any three from: 3
MP1. idea that higher pressure means higher allow Tvashtar particles have higher
spead; spead / RA

MP2. Tvashtar particles have more (initial) KE;

MP3. particles from both chambers experience
the same deceleration;

MP4. (higher spead with same deceleration) allow Tvashtar particlos take longor
takes longer to reach Om/s; to reach max. height / RA

MPS. relevant guantitative argument based on
motion formulao;

MP6. Tvashtar particles have more GPE (at
max. height);

Total for Question = 15 marks
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Q30.
L= Answer Notes Marks
number
(a) -223 (°C) Allow -223.15 (°C) 1
(b) any FOUR from: #
MP1. kinetic energy/KE (of particles) has allow speed/movement (of
increased; particles) has increased

MP2. kinetic energy (KE) has doubled because
temperature has doubled;

MP3. frequency of collisions (of particles) with

container/walls has increased/doubled; Aliovemgne: oo isINS kol

particles) with
container/walls

MP4. force (from particles) on container/walls

has increased/ doubled: allow increase in rate of

change of momentum (of
particles)

MP5. link of force increases to P= F/A P=F/A seen anywhere

MP6. pressure has increased/doubled;
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Q31.
?I":‘T::::' Answer MNotes Marks
(2) any one from: ]

¢ idea that there is no data at the value of O;

e idea that {pressure of gas / speed of
particles} cannot be zero;

+ idea that all data would be bunched
together at the top of the axis / eq;

(o) for either graph: 3
MP1. as temperature increases, pressure/speed ignore positive correlation
increases;
for graph 1:
MP2Z. relationship is linear; accept propertional only if

there is a clear link to the
temperature being
measured in kelvin

for graph 2:
MP3. relationship is non-linear;
MP4. idea of decreasing gradient of curve;

(c) any two from: 2
MP1. this temperature is absolute zero;
MP2. pressure/speed/kinetic energy of gas allow idea that negative
particles would be 0 at this temperature; pressure/speed/KE is
impossible

MP3. idea that it is impossible to have a
temperature lower than this;

(d) (i) | answer in range 520-525 (m/s); ignore 515 1
{ii} | recall of KE formula; can be implied from working 3
substitution; ECF from (i)
evaluation; -1 for POT error
e.g.

KE = % x mass x speed?
(KE=) 0.5 x 5.3 x 10/%® x 5207

(KE=)7.2 x 102 (]) allow 7.16x 10 - 7.31x 10"
(iii) | 373 (K): 1
(iv) | straight line with positive gradient; judge straightness by eye 2

line passes through origin;
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Q32.
Question
ST Answer MNotes Marks
(a) idea that not doing so means impossible to tell what | allow idea of a *fair
change caused the change in the dependent; test’
ignore references to 1
accuracy, reliability
(b) (i) | straight line; condone linear 2
(line) does not go through origin;
(if) | given line extrapolated to x-axis; accept in range -320 to 2
-280 degrees C
-300 “C;
(ifi) | any THREE from: 3
MP1 (increase in temperature) increases
speed/KE;
MP2 collisions between walls and particles more
frequent/eq;
MP3 idea collisions between walls and particles
are harder;
MP4 idea that force (between wall and particle) is
increased;
MP5 P=F/A so increased force means increased
pressure for same area.
(c) (i) | conversion of both temperatures to kelvin scale; 4
substitution;
rearrangement;
evaluation; -1 for POT error
e.g.
35" Cand 340" C—» 308 and 613 K
112 (kPa)/308 =P / 613
e Ekl'}lé e accept 222.909...
accept 1088 (kPa) for 2
marks (no conversion of
temperature)
(ii) | number of {particles/moles/mass/molecules} of gas accept type of gas 1
(Total for Question = 13 marks)
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Q33.
et Answer Notes Marks
number
(a) substitution into given formula; allow uso of g = 9.8, 2
9.81 H/ke
ovaluation; -1 for POT error but
only if not due to
omitting g
allow answers rounding
to 13 000 (Pa)
e.g.
prossura diffoaroncoe = 14000 » 10 x 0,094
pressure difference = 13000 (Pa) allow 13200, 13 160
(Pa)
(b) (i) | idea that distance is area under graph; oxprossod oxplicitly or 3
implied from working
allow alternative
method that distance =
average spoeod x time
correct values read from graph; expact 47 and 0.20 to
be seen in working
working arriving at 4.7 (cm); DoP
(ii) | any viable attempt at a gradient; allow use of vi=u? + Zas 3
corract use of 47 and 0.20 in gradient calculation; allow otheor suitable
valuos for gradiont o.g.
35 (em/s) in 0.15 (s)
acceloration in range (-)230 to (-)240 (cm/s%);
(c) idea of (gas) particles spoading up; allow KE of particlos 3
incroaseos
idea of more frequent collisions botweon particles
and liquid/walls/container;
idea of harder collisions between particles and allow force (on
liguid/walls/ container; container) increases
Total for Quastion =11 marks
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Q34.
QI_‘:::::: Answer Notes Marks
(@ (i) | 358 (K); i
(ii) | idea that speed / KE increases; 2
mean speaed / mean KE increases; allow average for mean
(iii) | number of molecules decreases; however expressed 1
(b) any four from: 4

MP1. air in flask cools;

MPZ. molecules in flask slow down/kinetic
energy of molecules reduces;

MP3. pressure inside flask decroases (as
temperature decreasos);

MP4. pressure outside flask greator than
inside/eq;

MP5. resultant force (from air) pushes egg down | allow ‘stretches egg’
the neck of the flask;

MP6. wvolume of air in flask decreases as the egg
maoves down;

MP7. (so) pressure inside flask increases (as
volume decreases);

MP8. (eventually) pressure inside and outside allow higher level arguments
balance; including weight of ogg,

friction with neck, etc

MP9.  (so) resultant force is now zero (so cgg
stops moving dowmn);
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Q35.
Question Answer Notes Marks
number
(a) 24 (kPa); 1
(b) any three from: 3
MP1. reading incroases / prossure increases;
MP2. reading doubles / prossura doubles/ reading | scores first 2 marks
is 48 kPa;
MP3. (because) air particles collide with walls
more often;
MP4. (because) pressure x volume is constant; allow quoted formula
allow (because)
prassure is inversoly
proportional to volumeo
(c) (i) | {speed / velocity / KE} of particles decroases; allow less froguent 1
collisions
ignore ‘motion /
movement doecroasos’
(i) | pressure decreases; 3

particles collide with walls less often;
particles collide with less force;

allows particles colliding
less hard
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Q36.
Question Answer Mark
number
(a)(i) Process should include:
* substitution
* rearrangement
« evaluation
e.q.
100 x 7.5 = p, x 5.0 (1)
p2 = (100 x 7.5)/5.0 (1)
(p: =) 150 (kPa) (1)
3
Question Answer Additional guidance Mark
number
(a)(ii) An explanation that makes reference to
the following points:
« particles collide with walls
(of container) (1)
And any two from:
« more frequently/time between allow ‘more often’
collisions is less (1)
+ (resulting in) larger force (1)
* (over a) smaller surface area (1) 3
Question Answer Additional guidance Mark
number
(b)(i) A description that makes reference to
the following points:
+ [(average kinetic energy) increases
(1)
s in (direct) proportion to (1) dependent on point 1
+ Kelvin temperature (1) dependent on point 1
3
Question Answer Additional guidance Mark
number
(b)(ii) Process should include:

« conversion of temperatures to
Kelvin scale (1)

+« rearrangement (1)

* substitution (1)

+ evaluation (1)

e.g.

20°C = 293K OR 65°C = 338K (1)
(V1) Ta= p2 (1)

p» = (100 x 338)/293 (1)

(p, =) 115 (kPa) (1)

not converting to Kelvin
gains 2 marks max.

100/293 = p,/338
allow 115.358...
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(Total for question = 13 marks)
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Q37.
Qnten:;?: Answer Notes Marks
@ @ |32 (K; i
(ii) | check data point at (323,112); ALLOW ECF from (i) 1
plotted point should be
within +/- half small
square
(iii) | line of best fit draw; 1+ and 3™ points above 1
line, 2" and 4™ points
below line;
(b) 2/two; 1
IGHORE any unit
included in response




Edexcel IGCSE Double Award - Gas Pressure and Gas Laws - Mark Scheme

thealevelphysicstutor.com

Q38.
menton Answer Motes Marks
number
{a) conversion of cm to m; seen anywhere in 3
working
substitution into given formula;
evaluation; -1 for POT error
494000 gains 2 marks
e.E.
3.8cm =0.038
pressure difference = 0.038 x 1.3 x 10* % 10
(pressure difference =) 4900 (Pa) allow 4940 (Pa)
allow
4200, 4840, 4846,
4841 (Pa) for use of
£=0.8/9.81
(b) (i) | any three from: 3
MP1.particles have more energy in their kinetic allow particles have
store / particles speed up: more KE
MP2.{more frequent collisions / more collisions | allow particles collide
per second} with the walls of the tube; more often with walls
ignore collisions with
each other
MP3.each collision with the wall is harder; allow 'greater
momentum change'
MP4. increasing the force (on the walls of the
container);
(i) | conversion of temperatures to kelvin; not converting to kelvin 4

substitution;
rearrangement;
evaluation;

e.g.
Ty = 280K, T2 = 305K

9.95 x 104/ 289 = p; = 305
pz =9.95 x 10¢ x 305/ 289
(p2=) 1.1 x 10° (Pa)

giving 199000 (Pa)
gains 2 marks max.

allow 1.05 x 10° (Pa).
105008.65... (Pa)
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Question
number

Answer

Notes Marks

(a)

substitution into p; = Vy = p2 x V2 OR
rearrangement,;

avaluation of volume;

correctly oxprossaed in standard form;

o.g.
100 = 0.0043 = 270 =V,
OR VMy=p, =V, / py
(Vz =) 0.0016 (m?)

(V2 =) 1.6 103 (m?)

allow 0.00159_.. (m?)
allow 1.59...x 102 (m?)

(b) (i)

(i)

idea that particles move more slowly at lower
temp;

particles collide with walls less often;
particles collide with walls less force;

dimensionally correct substitution into

Pl Ty=pe /Ty

conversion of either temperature into kelvin;
rearrangement;

correct subsoquent ovaluation of p; with consistont
conclusion;

o.g.
270 /293 =p, / 275

293 or 275 used anywhere in calculation
p: = 270 x 275 / 293

(p: =) 253 (kPa) so light will not show

allow RAif clear 3
allow lower kinetic energy

(KE)

reject no KE

allow particles colliding less
hard

note: with walls/eq must be
mentioned once

ignore units 4

can ba impliod

27 (kPa) so light will show
scores 3 marks

243 (kPa) so light will show
scores 2 marks




