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Arzsanh Answer Notes Marks
number
10 a any two from: 2
MP1. comets orbit the Sun but moons orbit
planets;
MP2. moons have (approximately) circular orbits allow ‘comet orbits are
but comets have elliptical orbits; more elliptical’
MP3. a comet has variable speed but a moon’s
speed is (approximately) constant;
b (i) gravitational potential energy = mass x g x height; allow rearrangements 1
and standard symbols
e.g. GPE = mgh
reject ‘gravity’ for g
(i1) substitution; 3
rearrangement;
evaluation to more than 1 significant figure; award 2 marks max. if
mass not converted to
kg giving 0.00183
e.g.
2.2 =0.75 x 1.6 x height
(height =) 2.2 / (0.75 x 1.6)
(height =) 1.83333...
(iii) 2.2 (J); 1
(iv) any three from: 3
MP1. gravitational field strength is greater on the | allow use of g = 10 in
Earth; calculation
condone ‘gravity is
more on Earth’ ORA
MP2. (therefore) hammer has a greater weight on | allow ‘downward force
Earth; greater’
condone ‘hammer is
heavier’
MP3. (therefore) astronaut has to apply a greater
force (to lift the hammer);
MP4. hammer gains more GPE on Earth;
GPE on Earth is 15J
gains MP1 and MP4
C substitution; allow method of finding 4
rearrangement; total distance travelled
evaluation of time period; and dividing by distance
evaluation of number of orbits; of one orbit (2nr)
e.g.
7.66 = 21 x 6780
T
(T =) 2rm x 6780
7.66
(T =) 5560 (s) 5561
(number of orbits = (24x60x60) / 5560 =) 15.5 allow 15, 16

Total for question 10 = 14 marks
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LS Answer Notes Marks
number
10 (a) particles collide with walls (of can); allow bombard, hit, 3
impact upon
idea that force is produced (by bombarding allow Newton's Laws /
particles); momentum
argument
pressure is force on an area; allowp=F/A
ignore ideas of
particles closer to
each other
(b) MP1 pressure increases; 3
any two from MP2 to MP4
MP2. increase in {(average) speed / kinetic allow alternatives for
energy} of particles (due to higher temp); particles e.g.
molecules
MP3. particles collide with wall more often;
MP4. particles collide with wall with more force; allow ‘hit harder’
allow greater change
of momentum
() substitution into p1Vi = p2Vy; no mark for equation 3
as given in paper
rearrangement;
evaluation; -1 for POT error
e.g.
p1 x 8500 = 100 x 43000
(p1 =) (100 x 43000) / 8500
(p1 =) 510 (kPa) allow 505.88...

Total for question 10 = 9 marks
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Qe Answer Notes Marks
number
4 (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;
(ii) | given line extrapolated to x-axis; accept in range -320 to 2
-280 degrees C
-300 °C;
(iii) | 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°C and 340° C— 308 and 613 K
112 (kPa)/308 =P / 613
E : g;g :k:,g /308 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 4 = 13 marks)
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Question
number

Answer

Notes

Marks

11

(@)

substitution into p; x V4 = p, x V; OR
rearrangement;

evaluation of volume;

correctly expressed in standard form;

e.g.

100 x 0.0043 =270 x V,
OR Vy=pyx Vi / p2
(V, =) 0.0016 (m?)

(V =) 1.6x 1073 (m?)

allow 0.00159... (m3)
allow 1.59...x103 (m3)

(b)

(if)

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

p1/ Ti=p2/ Ty

conversion of either temperature into kelvin;
rearrangement;

correct subsequent evaluation of p, with consistent
conclusion;

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

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

(p2 =) 253 (kPa) so light will not show

allow RA if clear

allow lower kinetic energy
(KE)

reject no KE

allow particles colliding less
hard

note: with walls/eq must be
mentioned once

ignore units

can be implied

27 (kPa) so light will show
scores 3 marks

243 (kPa) so light will show
scores 2 marks

Total for Question 11 = 10 marks
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Question

Answer Notes Marks
number
13 (@) (i) | 358 (K); 1
(ii) | idea that speed / KE increases; 2
mean speed / 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;

MP2. molecules in flask slow down/kinetic
energy of molecules reduces;

MP3. pressure inside flask decreases (as
temperature decreases);

MP4. pressure outside flask greater than
inside/eq;

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

MP6. volume of air in flask decreases as the egg
moves down;

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

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

friction with neck, etc

MP9.  (so) resultant force is now zero (so egg
stops moving down);

Total for Question 13 = 8 marks
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MP1. idea fewer collisions per unit time gives
lower force;

MP2. idea that each collision is less hard;

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

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

MP5. pressure difference causes a force;

QBT Answer Notes Marks
number
9 (a) molecules collide with walls; allow particles or 3
atoms
collisions provide force on walls;
force per unit area gives a pressure; formula alone is
insufficient
(b) any TWO from: 2
MP1. number of molecules in container decreases; | allow particles or
MP2. increase in temperature increases speed or atoms
KE of molecules;
MP3. molecules have a high enough speed or KE to
escape;
(c) any TWO from: accept RA throughout 2

accept "lower

frequency of collisions”

ignore collisions
between molecules

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

(Total for Question 9 = 7 marks)
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Question Answer Notes Marks
number
11 (a) allow atoms or particles 2
for ‘molecules’
idea that (large number of) molecules moving
randomly; can be acquired from
diagram by showing
arrows of different
lengths (by eye) or
different directions (by
eye)
idea of equal rate of collisions in each direction; condone idea of equal
number in each
direction
(b) | evaluation of new volume; | | 4
substitution into p{V; = p,Vy; ecf different yet
incorrect volume
| rearrangement; | |
| evaluation of new pressure; | -1 POT error |
| e.g. | |
| V; = (130 % 5.0/8.4 =) 77 (cm?) | allow 77.38... |
| 100 x 130 = p, x 77 | |
| (p2=) 100 x 130/77 | |
(p2 =) 170 (kPa) allow any value that
rounds to 170 (kPa)

Total for Question 11 = 6 marks
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(PSR Answer Notes Marks
number
9 (a) (i) | pressure = force / area; allow standard symbols and 1
rearrangements e.g. p=F / A
(ii) | substitution; 3
rearrangement;
evaluation; -1 for POT error
e.g.
1.03x 106 = force / 1.13
(force =) 1.03x10° x 1.13
(force =) 1.16 x 10° (N) allow 1.2 x 10, 1163900 etc.
(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. idea that force per unit area is the same on
all sides of cylinder;
(b) (i) | idea of extrapolating line backwards; allow if seen on graph 2
absolute zero is the temperature when the pressure | allow temperature when line
is zero; cuts x-axis/temperature axis
(may be indicated on graph)
(ii) | -273 (°C); allow -273.15 1
(iii) | straight line with positive gradient drawn; judge by eye 2
line passes through the origin;

Total for Question 9 = 11 marks
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Question
number

Answer

Notes

Marks

5

(@)

any 4 from:
MP1. fewer particles outside the balloon;

MP2. (hence) fewer impacts (per second)
on the outside of the balloon;

MP3. (hence) pressure outside balloon is
reduced;

MP4. pressure inside balloon > pressure
outside balloon;

MP5. (hence) air inside the balloon
expands until the pressures balance;

condone idea that all particles
have been removed

ignore references to vacuum

’

reject ‘air particles expanding

(iff)

pressure increases;

(because) volume (of trapped air) has
decreased / particles collide with liquid
surface more (often);

water level increases / rises;

greater {force / pressure} acts on the
water (so can support greater weight of
water above);

water level decreases / falls;
(because) pressure difference is now
less/eq;

allow walls for liquid surface

allow formula as justification

p = hpg

(because the increased pressure
difference supports a greater
height of water)

Total for question 5 = 10 marks
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rearrangement;
evaluation;

e.g.

360 = 15000 x wavelength
wavelength = 360 / 15000
(wavelength =) 0.024 (m)

use of 194 (m/s) from (i)
gives an answer of 0.013

(m)
answer of 0.023 gets 2
marks only

allow 0.02, 0.0239... (m)

Question Answer Notes Marks
number
7 (a) C and D ticked with A and F unticked = 1 mark; 2
all of B, C, D and E ticked with A and F unticked = 2
marks;;
F if either A or F ticked then
Sound wave reigu:zncy Can be heard by humans award 0 marks
A 10
B 30 v
C 500 v
D 2000 v
E 10000 v
F 25000
(b) wave drawn with lower amplitude throughout; ignore vertical position of 2
wave in the grid
peak to peak should be
less than 4 squares
vertically throughout trace
wave drawn with lower frequency throughout; should be less than 2%,
waves in the trace
() (i) | conversion of temperature into kelvin; allow 319 seen anywhere 2
in working
substitution and evaluation; apply ecf if 46 used as
kelvin temperature giving
194, 193.9, 193.876 (m/s)
for 1 mark
e.g.
temperature = 46 + 273 = 319K
speed = (0.606 x 319) + 166 = 360 (m/s) allow 359, 359.3... (m/s)
(ii) | substitution into speed = frequency x wavelength; allow ecf from (i) 3

Total for Question 7 = 9 marks
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rearrangement;

evaluation;

e.g.
136 / 400 = p, / 230
(p2 =) (136 x 230) / 400
(P2 =) 78 (kPa)

?\l:::tbt: Answer Notes Marks
3 (a) award either or both marks if 2
clear from diagram
(some) bonds (between particles) are broken or accept idea of reduction in
weakened; intermolecular forces
particles begin to move around or slide over each | reject MP2 if there is a
other; reference to the speed of
particles or KE changing
during melting
(b) (i) | any two from: 2
MP1. energy is transferred to air/particles (by accept molecules for particles
heating);
MP2. idea that particles move faster; accept particles gain KE
MP3. temperature (in K) is (directly)
proportional to KE of particles;
(ii) | particles hit (flask) walls more frequently; 2
particles hit (flask) walls with more force /
harder;
(iii) | 136 (kPa); allow answers in the range 1
135-137 (kPa)
(iv) | substitution; allow ecf from (b)(iii) 3

e.g. 86 (kPa) for (iii) gives 79
(kPa) for (iv)

substitution and
rearrangement in either order

allow 78.2...

accept extrapolation back to
T =230 for 2 marks

accept value between 79 and
77 by this method

accept calculation using graph
(i.e. extrapolation
numerically/algebraically)
back to 230 for 2 marks
accept value between 79 and
77 by this method

Total for question 3 = 10 marks



