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Q1.
S Answer Notes Marks
number
(a) conversion of units from ¢ to kg; allow 0.159 seen anywhere in 4
working
substitution; ignore units
evaluation; note: take care not to penalise
POT error twice here
evaluation given to 3 s.f.; independent mark
e.g.
159g = 0.159keg
(KE =) ¥ = 159 (x10-3) x 54.82
(KE =) 238.74... (J)
(KE =) 239 (J)
(b) (i) | substitution; 3

rearrangement; allow in either order

evaluation to 3 or more s.f.;

e.g.
54.8 = Af / 2.90 x 10" x 3.00 x 108 / 2

Af =54.8 x2.90 x 10" x 2 / 3.00 x 108

(Af =) 10.59...x 10° (Hz) allow any value that rounds to
1.06 x 10*

accept non-standard form e.g.
10.6 = 10°

accept answer not in standard
form

10594.6... (Hz)

award 1 mark max for a
successful attempt at
calculating the speed that
gives a shift of 1.1 = 10* (Hz)
i.e. 56.8... (m/s)
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(i)

frequency (of radio waves) decreases;

wavelength increases;

speed of (radio) waves stays the same;

condone ‘waves stretch’
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Question
number

Answer

Motes

Marks

(@) (1)

(i)

(average) speed = distance (moved) / time (taken);

use of one correct pair of readings from the graph;

substitution of a correct distance and time into
formula;

evaluation;

matching unit;

e.g.
total distance = 700 (km), total time = 60 (mins)
(speed =) 400 / 30

(speed =) 13

km/minute

allow rearrangements
and use of standard
symbols e.g. v=5/t
condone s = d/t

seen anywhere in
working

must be consistent with
units used in
substitution

400000 / 1800
222
m/s

0.222 km/s

gains 4 marks

800 km/hour
gains 4 marks

12 km/minute
gains 2 marks only
194 m/s

gains 2 marks only

(b)

pressure increases;
air molecules move faster / gain KE;

molecules collide more often with aeroplane;

allow temperature
proportional to KE
allow idea that air
becomes more dense at
lower height / RA
ignore molecules
colliding with each
other

allow molecules
colliding with aeroplane
with more force /
harder

Total for question 3 = 8 marks
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Question
number

Answer

Motes

Marks

(@) (1)

(i)

(average) speed = distance (moved) / time (taken);

use of one correct pair of readings from the graph;

substitution of a correct distance and time into
formula;

evaluation;

matching unit;

e.g.
total distance = 700 (km), total time = 60 (mins)
(speed =) 400 / 30

(speed =) 13

km/minute

allow rearrangements
and use of standard
symbols e.g. v=5/t
condone s = d/t

seen anywhere in
working

must be consistent with
units used in
substitution

400000 / 1800
222
m/s

0.222 km/s

gains 4 marks

800 km/hour
gains 4 marks

12 km/minute
gains 2 marks only
194 m/s

gains 2 marks only

(b)

pressure increases;
air molecules move faster / gain KE;

molecules collide more often with aeroplane;

allow temperature
proportional to KE
allow idea that air
becomes more dense at
lower height / RA
ignore molecules
colliding with each
other

allow molecules
colliding with aeroplane
with more force /
harder

Total for question 3 = 8 marks




