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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.

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.

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).

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.

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.

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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GCE Physics, Specification A, PHA5/W, Astrophysics

Question 1

(a) use of formula I = k Io/x* or Ii/I; = (xalx1)> v
(25 — (120/60))/(I — (120/60)) = 30/20)? v
I=12.2 (counts per second) v’

{marks: use of formula; correct dealing with background; answer}

(b) (i) use of formula R = ro 4" or Ri/Ry = (44/42)"° v
(Rr/3.7 x 107° = (99/28)"3) v/
R1s=5.6 x10"°m v

(i) a particle or electron scattering v/

(c) 1 following B decay the nucleus/daughter is in an excited
state(s) v/

2 which are at discrete energies v’

3 and emit y rays when they de-excite/fall down to lower max 3

states v/

4  reference to AE = hf and stating y rays (or drop in energy
level) have discrete energies v/

Total 10

Question 2

(a) ray parallel to principal axis through labelled principal focus v/

ray through centre of lens to form diminished image v

r'y W\
( F im 2
N i image

object F

if some labels are missing: max 1
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use ofi=l+l gives 12.5 = L+l v
u v 035 v

1 _ 964
-

v=0.10(4)m v

(i) diminished, inverted, real v/

Total 6

Question 3

(a) Rayleigh criterion: two sources can just be resolved v

if the 1% minimum of the diffraction pattern of one source
coincides with the centre of the diffraction pattern of the other v/ 3

the Airy disc is the bright central maximum of the diffraction
pattern of a point source v/

(b) (i (light collecting power is proportional to area)

area of four telescopes of diameter 8.2m =4 n (d/2)?=211m? v

single telescope of this area has a diameter = 2V (A/ ) = 16.4m v/
[alternatively

light collecting power is proportional to area, area is
proportion to diameter?

therefore diameter? of four telescopes = diameter? of single 4
telescope

4x(8.27=d*v
d=16.4m v]

y .
o use of 6 = 4 gives 6 = 20010 _ 2.0 x10%rad v
d 100

(iii) infrared v' (accept microwave)

Total 7
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Question 4
(a) .
absolute magnitude
10 T
0 —+
5 JL § main
sequence
10 T 3
15 + -w
(0] B A F G K M
spectral class
main sequence correct v’
dwarf and giants v/
OBAFGKM v/
(b) (i) above G on spectral class, between 5 and 0 on absolute
magnitude v’
(i) Beta Hydri has a larger P (brighter) and is therefore larger

as the temperature (spectral class) is the same v
and P = 0AT* v/ 3
[alternatively (argued from the H-R diagram)

at same spectral class (temperature), larger stars are higher
up the H-R diagram v/

Beta Hydri is above the Sun, therefore it is larger v']

Total 6
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Question 5

(a) Quasar: (two from)
very powerful/bright v/
radio source v’

large red shift/very distant v/ max 3
relatively small v/
Black hole:

escape velocity greater than speed of light v/

(b) (i) d =800 x 10%3.26 = 2.454 x 10°pc = 245Mpc v/
use of v = Hd and H = 65kms ™ Mpc™

v =65 x245=159 x 10*kms” =1.59 x 10'ms™ v/
(accept 1.60 or 1.6 x 107)

(i) use of %:5 gives Af= 108 x 10° x 1.59 x 107/3 x 10® 4
=5.724 x 10°Hz v
measured frequency =
f-Af=108 x 10°-=5.72 x 10° =1.02 x 10" Hz v/
(c) use of R =2GM/c® = 2(6.67 x 107")(102 x 2 x 10%°)/(3 x 108)? v/
=296 x10"m v 2
Total 9

Quality of Written Communication: Q1 (c) and/or Q3 (a) 2




