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Question Expected Answers Mk Additional Guidance
1 dispersion; 1
Any three from:
light slows down/ changes speed (in the prism); if unspecified assume
white light contains different wavelengths; descriptions refer to inside
colours/ wavelengths travel at different speeds/ prism
have different refractive indexes;
so refract through different angles; 3
QWG correct spelling, punctuation and grammar 1
Total {51
2 |a 700 000 (N); 1 | 700kN= 1
b force = mass x acceleration/ a = F/m; 1 | recall/ rearrange
700 000/ 200 000; 1 | subs —ecf force from (a)
= 3.5 (m/s?); 1 | evaluate
allow ‘thrust' for ‘force’
c correct values of u, v and a in equation; 1 | ecf acceleration from (b}
answer {1728/ 1729m); 1 | allow if u is missing
altogether
do not penalise too many
sig. figs
Total [6]
3 |a cannot be replaced; 1 | accept ‘will run out’ for 1
over short timescales; 1 | mark
ignore ref to ‘re-use’
b (1000 — 780/1000) x 100/ (220/1000) x 100; 1
=22%; 1
c | i |answers should refer to a named source(but no either 1 point + 1 reason
mark for naming) or 2 points
in favour — 2 related points BUT watch for simple
e.g. doesn’t produce sulphur dioxide; opposites
so doesn’t contribute to acid rain; 2 | *environmentally friendly’
requires qualification
ii | against - 2 related points possible to argue for an
e.g. not all physical areas suitable; alternative named source
so limited supply available; 2 | ‘ruins the countryside’
requires qualification
‘cost’ arguments require
qualification e.g.
‘running costs’ in favour
‘set-up costs’ against
Total 18]
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a time period = 5 ms; 1 | or equivalent e.g. 2 waves
take 10 ms
frequency = 1/time period, 1 | implied
correct answer (200 Hz); 1
b |i louder sound/ increase in volume; 1 | NOT ‘higher’ or ‘lower’
ii | resonance; 1 | ignore interference
natural frequency of air
iii | air (forced to) vibrate; 1 | column = frequency of
at its natural frequency; 1 | tuning fork = 2
answers correctly linking
length of air column to
wavelength of the sound
gain full credit
‘air column resonates’ = 0
Total ]
a decrease; 1 lincfinc = 1 inc/dec =0
decrease; 1 | decfinc=1
b [i |HIGH OPEN OFF 3 | mark each COLUMN in
LOW CLOSED ON sequence from left
ii | isolates logic supply from the mains supply; 1 | allow ‘separates’ for
logic circuit cannot provide enough current/ isolates
power/voltage/energy; 1
c both peaks in correct place and up to 5V; 1
both peaks within correct time limits; 1
both correct shape; 1
d | i | Bistable/ latch; 1 | bilatch = 0
ii | columns correctly filled in
(0 0 LOW OFF) mark by COLUMN
0 1 HIGH ON first two columns must be
0 0 HGH ON correct to access mark for
1 0 LOW OFF third column
0 0 LOW OFF 4 | fourth column to be
consistent with third
column
Total [15]
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6 (a|i clear indication of curved path downwards; 1 | nothing above horizontal
line should be below
horizontal by the time it
reaches tent
ii | gravity acts downwards/ accelerates downwards;| 1 | owtte falling’ not enough
yet horizontal velocity constant; 1 | owtte
NOT implication that
gravity ‘starts to act’
QWC use of correct scientific words
Any two from: gravity, accelerate, vertical, 1
parabola
b EITHER allow stand on box (and
throw the ball (slightly) upwards; throw horizontally)
to allow path to caincide with coconut;
OR
throw very fast horizontally; owtte
so that the downward motion over flight is less
than width of coconut; 2
c principte of conservation of momentum; 1 | words or figures or implied
correct working; 1 | evidence of correct
value (2.5 m/s); 1 | calculations
Total {9





