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Instructions to Examiners

1 Give due credit to alternative treatments which are correct. Give marks for what is
correct; do not deduct marks because the attempt falls short of some ideal answer.
Where marks are to be deducted for particular errors specific instructions are given
in the marking scheme.

2 Do not deduct marks for poor written communication. Refer the script to the Awards
meeting if poor presentation forbids a proper assessment. In each paper candidates may
be awarded up to two marks for the Quality of Written Communication in cases of
required explanation or description. Use the following criteria to award marks:

2 marks: Candidates write legibly with accurate spelling, grammar and punctuation;
the answer containing information that bears some relevance to the
question and being organised clearly and coherently. The vocabulary
should be appropriate to the topic being examined.

1 mark: Candidates write with reasonably accurate spelling, grammar and
punctuation; the answer containing some information that bears some
relevance to the question and being reasonably well organised. Some of
the vocabulary should be appropriate to the topic being examined.

0 marks: Candidates who fail to reach the threshold for the award of one mark.

3 An arithmetical error in an answer should be marked AE thus causing the candidate to
lose one mark. The candidate’s incorrect value should be carried through all subsequent
calculations for the question and, if there are no subsequent errors, the candidate can
score all remaining marks (indicated by ticks). These subsequent ticks should be marked
CE (consequential error).

4 With regard to incorrect use of significant figures, normally two, three or four significant
figures will be acceptable. Exceptions to this rule occur if the data in the question is
given to, for example, five significant figures as in values of wavelength or frequency in
questions dealing with the Doppler effect, or in atomic data. In these cases up to two
further significant figures will be acceptable. The maximum penalty for an error in
significant figures is one mark per paper. When the penalty is imposed, indicate the
error in the script by SF and, in addition, write SF opposite the mark for that question on
the front cover of the paper to obviate imposing the penalty more than once per paper.

5 No penalties should be imposed for incorrect or omitted units at intermediate stages in a
calculation or which are contained in brackets in the marking scheme. Penalties for unit
errors (incorrect or omitted units) are imposed only at the stage when the final answer to
a calculation is considered. The maximum penalty is one mark per question.

6 All other procedures, including the entering of marks, transferring marks to the front
cover and referrals of scripts (other than those mentioned above) will be clarified at
the standardising meeting of examiners.
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PHA3/W Current Electricity and Elastic Properties of Solids

Question 1

@ @ 230

no of bulbs = [?) =46 v

ii
) (use of P = VI gives) I = (%) =0.080 A v
(it resistance of each bulb = _ 230 _ 63 Q VvV (62.5Q)
0.080x 46
(allow C.E. for number of bulbs and value of /) 5

[or R :K =i: 62.5Q
1) 0.08

2
or P=V—gives Rzi =62.5 Q]
R 0.40

(iv) | energy consumed by the set = 0.4 X 46 X (2 X 60 X 60) v/
=132kJ v

(allow C.E. for number of bulbs from (i))

® @ no of bulbs = 56, gives total resistance = 62.5 X 56 (Q) (= 3500) v’

- B0 h066Av (0.0657 A)
3500
(use of 63 Q gives 0.065 A) 3

(allow C.E. for no. of bulbs in (a) (i) and R in (a) (iii))

(ii) | bulbs would shine less bright v/

Question 2

@ @0 three resistors in series v’

(i) |R=3.0+40+60=13QVY

(iii) | three resistors in parallel v/ 5
(v j1_1,1,1_9,

R 3 4 6 12

R=13QV

(b @

two resistors in parallel give R% = % +% and R =2.0(Q) v
total resistance = (2 +4) = 6.0 Q v/

(ii) | divide the emf in the ratio of 2 : 4 v/
to give 4.0V v
[or any suitable method ]
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Question 3

(a) battery has internal resistance v*
current passes through (this resistance) v/
work done/voltage lost, which reduces the value of the emf v/

d) ) circuit diagram to show:
two cells in series v/
two resistors, each labelled » v/

(i) | (use of P=1V gives) 1.6 =2.51v (I=0.64 (A))

(use of € = V+ Ir gives) 3.0 =2.5 +0.64 X 2r v'v'
0.5=128rand r=0.39 Qv
[or Rpup =2.5%/1.6 =3.9 (Q) and 2.5 =3.9 x I gives I = 0.64 (A)
‘lost volts’ = (3 — 2.5) = 0.5 (V) i.e. 0.25 (V) per cell
0.25=0.64r and r = 0.39 Q]

(©) € =V +Ir gives V=—Ir + € (equation of straight line) v/
intercept on y-axis gives € v/
gradient gives (-)r v/

Question 4

(a) circuit diagram to show:
(milli)ammeter in series with thermistor, which must have correct symbol v/
voltmeter across thermistor v/
variable resistor/variable power supply/potentiometer in series with
thermistor v/
variable component labelled v/

(b) (1) resistance (when /= 0.1 mA) = (4420.1(ma)/0.1) = 44+1 x 10’ (Q) v/
resistance (when /= 0.6 mA) = (17/0.6) =28 x 10’ Q v/

(ii) | resistance decreases with increasing current v* (from (b) (i))

as current increases thermistor heats up v/
.. resistance decreases as temperature increases v’
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Question 5

(a) Hooke’s law: the extension is proportional to the force applied v/
up to the limit of proportionality or elastic limit 2
[or for small extensions] v*

b i ! .
® O (use of E _F gives) e, = 8I(I)XO ; ¢
Ae 2.0x10" x2.4x10"

=1.3x 10" (m) v (1.33 x 107* (m))

= 81?“'4 — =4.7x107 (m) v (4.66 x 107 (m))
1.0x10" x2.4x10" 7

total extension = 6.0 x 10 m v/

€y

(i) |m=pxVv
mg=79x10°x24x10°%x0.8=152x 107 (kg) v
my=8.5%x10°x24x10°x1.4=28.6x10" (kg) v
(to give total mass of 44 or 43.8 x 107> kg)

(c) B
(use of m = pAl gives) [= 44x10

v
8.5x10° x2.4x107° 2

=22mVv (2.16 m)
(use of mass = 43.8 x 10~ kg gives 2.14 m)

Quality of Written Communication: Q3 (a) and/or Q4 (b) (ii) 2




