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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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PA04 Waves, Fields and Nuclear Energy

Section A

This component is an objective test for which the following list indicates the correct answers used in
marking the candidates’ responses.

Keys to Objective Test Questions

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
c ¢ B C A DB B A D C A D B D
Section B
Question 1
@ (@ |mg=keV
k= [—0'25”'831) =61(3)Nm' v
4010~
(ii) 4
=272 |=22/% v (= 0.6675)
k 61.3
A=D1 isom
T) 0.667 '
(b) (1) forced vibrations (at 0.2 Hz) v/
amplitude less than resonance (= 30 mm) v/
(almost) in phase with driver v/
(ii) | resonance [or oscillates at 1.5 Hz] v/
amplitude very large (> 30mm) v/
s . Max 6
oscillations may appear violent v/
phase difference is 90° v/
(iii) | forced vibrations (at 10 Hz) v/
small amplitude v/
out of phase with driver [or phase lag of (almost) 7 on driver] v/
Total 10




PA04 — AQA GCE Mark Scheme, 2006 January series

Question 2

(a)

EoV? (or E="5C1) Vv
pd after25s=6V v

(b) (@

(i)

use of 0=0pe " or V=", v

2 25
e.g. 6=12¢ ") gives ¢ =—and ——=In2 v
(eg ) g P RC
(RC=36(.1)s)

[alternatives for (i):
V=12¢*"  gives V'=6.0V v (5.99 V)
or time for pd to halve is 0.69RC

25
SRC=—"— v =36(2)s
0.69 (2)s]

36.1

=———— v =530)x10'QV
680x10~

Total

Question 3

@ (@)

(i)

amount of (fissionable) uranium (235) in fuel decreases v/
fission fragments absorb neutrons v/

fission fragments are radioactive or unstable v/
emitting B~ and y radiation v/
some fission fragments have short half-lives or high activities v/

Max 3

(b)

moved by remote control v/

placed in cooling ponds v

for several months v/

[or to allow short T/, isotopes to decay]

transport precautions, e.g. impact resistant flasks v/
separation of uranium from active wastes v’

high level waste stored (as liquid) v/

[alternative for last two marks:

rods are buried deep underground

at geologically stable site]

storage precautions, e.g. shielded tanks or monitoring v/
reference to vitrification v/

Max 5

Total
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Question 4

(a)

orbits (westwards) over Equator v/

maintains a fixed position relative to surface of Earth v/

period is 24 hrs (1 day) or same as for Earth’s rotation v/

offers uninterrupted communication between transmitter and receiver v/
steerable dish not necessary v/

Max 3

(b) (@

(i)

(iii)

G(;4—”;)2=mw2(1e+h) v
+

2
use of a)=—” v
T

GM 4’

——— =——, hence result v
(R+h)}° T

gives
limiting case is orbit at zero heighti.e. =0 v’
7 4r*R? _ 4z x(6.4x10°%)°

GM ) 6.67x10™" x6.0x10*
T=5090s v (= 85 min)

(©)

speed increases v’
loses potential energy but gains kinetic energy v/

2
[or because V* o 1 from GMim _mv ]
r r r

[or because satellite must travel faster to stop it falling
inwards when gravitational force increases]

Total

11
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Question 5

v (=93x10*Vm"

@ (@) E(: V)_ 1400
d

d) 15%x107

=938x1010sv

v) 32x107

(i) t( 1)_30><10‘3
(iil) | may=FEe v
_ 9.3x10* x1.60x107"

9.11x107"!
acceleration is upwards [or towards + plate]v’

v (=1.64x10°ms?)

ay

(b) vy (=agt) =1.64x10"°x 938 x 107" v/ (= 1.54 x 10" ms™")
v :\/(1.54><107)2 +(3.2x107)* =355%x10'ms 'V

1.54 .
at tan”! (3%} =26° above the horizontal ,

Total

Quality of Written Communication: Question 3 (b) and/or Question 4 (a)






