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Question

Expected Answers

Mk

Additional Guidance

1

two bulbs in parallel;
two switches appropriately placed to control
bulbs;

flow;
electrons;
negative, positive;

no penalty for extra master
switch

both required

V=I1xR;
V=2x86,
V=12,

Q=Ixt
=2x1200;
= 2400;

Coulombs;

[N

minus gne mark for using
minutes

Any two from:

5V/ first bulb/Y is more powerful/ emits more
energy or light;

valid argument based on same current/ charge
in/ through butb;

they are different = 0

Total

increases (size);
same;

battery produces direct current/transformer
requires a.c.;

steady/constant B-field wilt not induce voltage or
current (in secondary coil); owtte

Vpxly
240x?
'P

Vs x ls/ power in=power out;
12 x 2;
0.1

Any two from:

idea of transformer being not 100% efficient /
energy losses;

heating;

production of eddy current;

sound /mechanical vibration;

Total

[9]
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earth;

Any two from:

double insulation;

{exposed parts) are made of insulator;

casing cannot become live/ cannot get a shock;

accept 'green and yellow’

Any two from:

current in coil;

coil behaves like magnet/produces magnetic
field;

force attracts/repels/reacts to fixed magnet/ left
hand rule;

reverses direction of current;
every half turn;

accept 180°

Total

'20 or less’/ range 15 - 20;

12 x previous response;
correct calculation;

accept range 180 — 240
min if answer to {iii} is ‘less
than 20 min’ or no answer
to (iii)

{much} food contains water ;

And any one from:

water molecules absorb microwave energy;
energy conducted through food;

increase vibrations owtte;

QWC this mark should only be awarded if at
least two appropriate key words are used i.e..
those underfined

ref to heated water

allow resonance; inner
heating

Total

[6]
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a | i | Any two from:
far away; allow does not exist
small to see; not just ‘small' must be to
much dust in atmosphere; see or gravity
lack of sensitive equipment;
little light reflected; 2 (?
i
Any two from:
send spacecraft;
more powerful telescopes;
examining reflected radio signals;
looking at the paths of other bodies; 2
b mention of red shift;
red shift means moving away,
(furthest galaxies show) more red shift means
moving away faster;
3
¢ (i | Any three from: allow ions/ nuclei/ atoms/
hydrogen atoms join/ fuse together; protons
loss of mass;
forming helium;
releasing energy/ heat/ light; 3 | ‘hydrogen burns to
produce energy’= 0
QWC This mark should only be awarded if a
clear and ordered answer is provided. 1
ii | red giant, 1
white dwarf; 1
Total [13]
a [i | 3plotscorrect=1,; 1 | accept lines which do not
go below 0.6 V
i | suitable curve; 1
iii | increases;
resistance decreases; 2 | trend, not numbers from
table
QWC This mark should only be awarded if the
candidate provides a clear, ordered answer. 1
b diode; 1 | reject semiconductor
only lets current pass one way; 1
Total 71
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a | i | constant amount of radiation during irradiation ‘stays strong’ =v
owtte; 1 | ‘strong’= %
less frequent renewal of source / useful (active)
for long time; 1
ii | graph passes through (10,500); 1
graph passes through (15,250); 1
smooth curve; 1
b i {kills (most) micro-organisms / preserves / allow ‘makes food last
sterilises; 1 | longer'
ii | Any three from:
meat; sea food,; fruit; vegetables; herbs; spices; 1 | accept named examples
from different food groups
iii | expensive; 1
lack of consumer confidence / public fear / ‘it may be poisonous’ = x
owtte; 1 | but ‘consumers think it
only certain foods can be irradiated / quality / may be poisonous’ =v'
taste suffers; 1 (?
QWG This mark should only be awarded if the
candidate uses correct spefling, punctuation and
grammar. 1 ?
iv | Any three from:
all results similar;
average is same; 5 5
expect randomness; gllow ‘some nop-lrrgd/ated
demonstrate background; is greater than irradiated”
realise non-irradiated food is background;
demonstrate with radioactive sample to show
high count rate; 3
Total [14]
a Any one from:
one is transverse / faster / travels through fiquid/ no wrong physics
centre of earth; 1
Ik L ! p-waves travel faster than s-waves; d
it | (crust) made up of (tectonic) plates; 1
idea of plates rubbing/catching and ‘slipping' (to
release energy); 1
iii | s-waves/ transverse do not trave! through
liquids; 1 | 3 marks on diagram only if
only p-waves / longitudinal (can) travel through 8 waves stop at core
the core; 1
(s0) core of Earth is liquid; 1
Total 7]
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arrow straight down from go-kart;

force = mass x acceleration / F=ma;
F=120x 2;
F = 240;

Any two from:

travelling uphill / gaining potential energy;
against gravity;

drag/ friction/ air resistance,

working against gravity = 2
bald 'take gravity into
account' =0

v2 ~ vift;
7-3.8/40r3.2/4,
0.8;

acceleration decreases as speed increases;
due to drag increasing;
acceleration = 0 when forces balanced;

Total

107 a

speed = frequency x wavelength;
1500 x 200;

300 000;

km/s;

accept 300 000 000 m/s

Any three from:

comparison of wavelengths (light or other
stations);

idea of diffraction related to hill;

longer wavelength will diffract/ bend/ spread
more;

the greater the diffraction/ bending the better the
reception;

Total

1la

ultrasound reflected/bounces back;
boundaries/ density changes between different
body tissues;

safer/ smalt wavelength not spread out/ weakly
absorbing;

7]
1

allow ‘al the foetus’

sensible suggestion e.g.
removal of dirt from delicate objects/ spectacles;

Total

[4]





