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Subject-specific Instructions

In numerical problems, the marks for the intermediate steps shown in the mark scheme are for the
benefit of candidates who do not obtain the final correct answer. A correct answer and unit, if obtained
from a valid starting-point, gets full credit, even if all the intermediate steps are not shown. It is not
necessary to quote correct units for intermediate numerical quantities.

Note that this “correct answer” rule does not apply for formal proofs and derivations, which must be valid
in all stages to obtain full credit.

Do not reward wrong physics. No credit is given for consistent substitution of numerical data, or
subsequent arithmetic, in a physically incorrect equation. However, answers to subsequent stages

of questions that are consistent with an earlier incorrect numerical answer, and are based on physically
correct equation, must gain full credit. Designate this by writing ECF (Error Carried Forward) by your text
marks.

The normal penalty for an arithmetical and/or unit error is to lose the mark(s) for the answer/unit line.

Substitution errors lose both the substitution and answer marks, but 10" errors (e.g. writing 550 nm as
550 x 10~% m) count only as arithmetical slips and lose the answer mark.
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(@) (i) Flow of electrons

(i) X =cell, Y = variable resistor or rheostat, Z = lamp or bulb

(b) Q =It[1]
=5 x 1800 [1] and [1]
= 9000 [1] C [1]

(@) Heat/thermal [1]
Electrons and atoms [1]
Collide [1]

(b) () P=IV[]
345 = x 230 [1]
1=1.5 (A)[1]

(i) 3A

(¢) E=Pxt[1]
E = 1200 x 90 [1] and [1]
E = 108000 [1] (J)

Planets listed

Correct order

Rocky from Mercury, Venus, Earth, Mars
Gaseous from Jupiter, Saturn, Uranus, Neptune
Moon

Gravity

Response

Marks

Candidates describe in detail at least 5 of the above points
using good spelling, punctuation and grammar. The form and
style are of a high standard and specialist terms are used
appropriately.

[5]-{6]

Candidates describe in detail 3 or 4 of the above points using
satisfactory spelling, punctuation and grammar. The form and
style are of a satisfactory standard and they have made some
use of specialist terms.

[3]-{4]

Candidates describe 1 or 2 of the above points. They use
limited spelling, punctuation and grammar. The form and style

are of a limited standard and there is no use of specialist terms.

[11-2]

Response not worthy of credit.

[0]

(@) (i) Increase current
Increase number of turns
soft iron core

(ii) North and South poles reversed

(b) N and S poles [1]
Correct arrows showing directions [2]

12300.01 F 3

(1]
[3]

[5]

3]

(3]
(1]

[4]

[6]

[3]
(1]

[3]

AVAILABLE
MARKS

11




(b)

6 (a)
(b)
(c)
7 (a)
(b)

12300.01 F

A1 =2A V1=12
A3 =1A V3=12

Vv
Vv

9Qfrom6 Q and 3 Q in series [1]

1.5Q from 3 Q and 3 Q in parallel [1]

2Q from 6 Q and 3 Q in parallel [1]

6 Q and 3 Q in parallel plus 3 Q in series. [1]

(i) 60cm
(i) 5cm

(i) v="f[1]

3x10%8= 1x10"x A [1]

A = 0.03 (m) [1]

(i) 3 (cm) ecffrom (b)(i)

v =dit[1]

d = 1500 x 0.5 [1]
d =750 [1]

Depth = 375 (m) [1]

(i) dispersion

or

v =dit[1]
d =750 x 0.5 [2]
Depth = 375 (m) [1]

(i) each colour/travels at a different speed

(iii) slows least or faster [1]

[4]

[4]

(1]

(1]

[3]
(1]

[4]

[1]
(1]
[1]

(i) N
N~
\ ~N
RS
AN \[1 ~ d 3
]
1]
1 FN[1]
[1]
[5]
(ii) 4 (cm) [1]
(iii) Virtual [1]

(iv) Magnifying glass

[1]

AVAILABLE
MARKS

10

11




8 (a

(b)

9 (i)
(ii)
(iii)
(iv)

12300.01 F

Protostar

Red giant

White dwarf

Black dwarf

[1] each

(i) Hydrogen and helium [2]

(ii) Thermal expansion [1] outwards [1] is balanced [1]
by gravity [1] inwards [1]

supergiant [1] explosion [1] ejected [1]

10 billion

Neutron stars, black holes

Gravity

[4]
[2]

[5]

[3]
(1]
(2]
(1]

Total

AVAILABLE
MARKS

11

80
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