OCR"

RECOGHNISING ACHIEVEMENT

GCE

Physics A

Advanced GCE 2825/02

Health Physics

Mark Scheme for June 2010

Oxford Cambridge and RSA Examinations



OCR (Oxford Cambridge and RSA) is a leading UK awarding body, providing a wide range of
gualifications to meet the needs of pupils of all ages and abilities. OCR qualifications include AS/A
Levels, Diplomas, GCSEs, OCR Nationals, Functional Skills, Key Skills, Entry Level qualifications, NVQs
and vocational qualifications in areas such as IT, business, languages, teaching/training, administration
and secretarial skills.

It is also responsible for developing new specifications to meet national requirements and the needs of
students and teachers. OCR is a not-for-profit organisation; any surplus made is invested back into the
establishment to help towards the development of qualifications and support which keep pace with the

changing needs of today’s society.

This mark scheme is published as an aid to teachers and students, to indicate the requirements of the
examination. It shows the basis on which marks were awarded by Examiners. It does not indicate the
details of the discussions which took place at an Examiners’ meeting before marking commenced.

All Examiners are instructed that alternative correct answers and unexpected approaches in candidates’
scripts must be given marks that fairly reflect the relevant knowledge and skills demonstrated.

Mark schemes should be read in conjunction with the published question papers and the Report on the
Examination.

OCR will not enter into any discussion or correspondence in connection with this mark scheme.
© OCR 2010
Any enquiries about publications should be addressed to:

OCR Publications
PO Box 5050
Annesley
NOTTINGHAM
NG15 ODL

Telephone: 0870 770 6622
Facsimile: 01223 552610
E-mail: publications@ocr.org.uk



2825/02 Mark Scheme June 2010
Abbreviations, / = alternative and acceptable answers for the same marking point
annotations and ; = separates marking points
conventions NOT = answers which are not worthy of credit
used in the Mark () = words \{vhich are not essent.ial to gain credit _ _
Scheme = (underllnmg) key words which must be used to gain credit
ecf = error carried forward
AW = alternative wording
ora = or reverse argument
Question Expected Answers Marks
1(a) The nearest point that an eye can focus on comfortably | 1
Or the closest distance of distinct vision / awtte
(b) (i) p=1/f 1
59.0=1/f 1
(i) f=1.69x10°m (allow 1.7 x 10 m) 1
(iii) 1/u+l/v=1/f 1
1/1.69x10%+1/0.45=1/0.0169 1
61.2 D (allow 61.2 if 1/u = 59) 1
(©) p=1/u+1/v 0
p=1/0.0169 +1/0.25 0
p=63.17D (allow 63) 1
(d)(i) p=59.0+1/0.45 0
p=6122D 1
63.17D-61.22D 0
=195D (allow1.8D) 1
(ii) convex 1
(iii) long sight 1
Total: 12
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alternative and acceptable answers for the same marking point
separates marking points

answers which are not worthy of credit

words which are not essential to gain credit

(underlining) key words which must be used to gain credit
error carried forward

alternative wording

or reverse argument

Abbreviations, /
annotations and ;
conventions NOT
used in the Mark 0

Scheme ocf

AW
ora

Question Expected Answers Marks

2 any for 1 each to a max. 7 e.g.

reason for defect / cause: uneven curvature of the
cornea / cornea not spherical 1
causing different focal lengths in different planes 1

description of vision / allow description of test:

identical (black) lines in different orientations 1
should appear equally black and / or clear 1
an astigmatic eye will see some lines darker and more
sharply in focus than others 1
correction:

defect may be corrected with a cylindrical lens e.g. 1
diagram

such that light in one plane is undeviated while light in 1
the other plane is refracted

diagram of rays in one plane converging differently to 1

rays in another plane

Total: 7




2825/02 Mark Scheme June 2010
Abbreviations, / = alternative and acceptable answers for the same marking point
annotations and ; = separates marking points
conventions NOT = answers which are not worthy of credit
used in the Mark () = words which are not essential to gain credit
Sch = (underlining) key words which must be used to gain credit
cheme ecf = error carried forward
AW = alternative wording
ora = Oor reverse argument
Question Expected Answers Marks
3 Formation of image to a max 4 e.g.
X-rays are detected by a film / scintillation counter etc., 1
High ‘Z’ means high attenuation / low transmission
[Allow atomic mass / nucleon number] 1
shadow on the film / reference to exposure after 1
attenuation Reference to photoelectric effect / energy
range around 1-100keV / allow lower E 1
absorption « 73 1
Explanation of the use of a contrast medium to a
max.3 e.g.
X-rays do not differentiate / show up soft
tissues well ... 1
... as similar absorption / ‘Z’ is similar / ‘Z’ is
low for these tissues. allow ref to hard and soft 1
tissue
Contrast medium has high ‘Z’ / absorbs X-rays
strongly / 1
It is usually taken orally / can be injected. L
Example of type of structure that can be
imaged to a max.1 e.qg.
digestive tract / throat / stomach. 1
Total:8

to a max. 8
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Abbreviations,
annotations and

/

NOT

alternative and acceptable answers for the same marking point
separates marking points

conventions = answers which are not worthy of credit
used in the Mark () = words \{vhich are not essent.ial to gain credit _ _
Scheme = (underllnmg) key words which must be used to gain credit
ecf = error carried forward
AW = alternative wording
ora = Oor reverse argument
Question Expected Answers Marks
4(a)(i) clockwise moment: F x 22 sin 14 1
anticlockwise moment : 450 x 38 cos 30 1
clockwise moments = anticlockwise moments (at
equilibrium) 1
answer : F=2782 N 1
(i) answer : F=1606 N 1
(b) e.g. (to max of 4)

greater the force F needed to

larger moment),

etc.,

the smaller the angle made with the horizontal, the
maintain stance in equilibrium 1
smaller angle means bigger moment 1
S0 as muscles cannot move from pivot, (to exert a

the force F must be increased

keep back as vertical as possible i

use leg muscles to do some of the lifting 1

consequence e.g. tendon ‘goes’ etc., 1

spine is strong compressively / weak in shear 1 to max. 4

load close to pivot / '
Total: 9
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Abbreviations, / = alternative and acceptable answers for the same marking point
annotations and ; = separates marking points
conventions NOT = answers which are not worthy of credit
used in the Mark () = words \{vhich are not essent.ial to gain credit _ _
Scheme = (underllnmg) key words which must be used to gain credit
ecf = error carried forward
AW = alternative wording
ora = Oor reverse argument
Question Expected Answers Marks
5(a)(i) I=P/A 1
=5.2/m(0.12 x 103)? 1
= 1.15 x 10° 1
unit: W m 1
(i) reference to eye lens / cornea
so additional focusing / extra refraction 1
(b)(1) E=hc/A 1
=6.6 x10>* x 3.0x10%/ 515x10° (1) 1
=3.86x10%3 (1) 1
(ii)
p=nhf ecf(i)
2.6/3.8x10" 1
= 6.8 x 10 1
(iii) birth marks are red / red light is reflected at red s
so less red light absorbed 1
or alternative argument with green light 1
any 2 advantages and 2 related reasons e.g.
(c) laser light boils water content of cell
SO surgery is sterile 1
focusing is very fine / much finer than a scalpel | 4
so less damage than with scalpel 1
seals blood vessels as it cuts 1
so less blood / vision is easier during incision
any relevant ans. to a max. of 4 Total: 16
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Abbreviations, / = alternative and acceptable answers for the same marking point
annotations and ; = separates marking points
conventions NOT = answers which are not worthy of credit
used in the Mark () = words \{vhich are not essent.ial to gain credit _ _
Scheme = (underllnmg) key words which must be used to gain credit
ecf = error carried forward
AW = alternative wording
ora = Or reverse argument
Question Expected Answers Marks
6(a) shape with min. at about 2 kHz 1
frequency range from 0.020 kHz to 20 kHz 1
min. intensity at 102 W m™ 1
max. intensity at 10%- 1 W m™ 1
(b)(i) LL.=101In1/1,
25=101In1/10" 1
I, =3.16x10"Wm? 1
I, = 3.16x10° W m? 1
10° / 10 = 10° (largerbyafactorof....) |1
(ii) Intensity is the power of sound (normal) per unit
area /1=PI/A 1
loudness is a subjective response to intensity or
response varies from individual to individual 1
a comment that is relevant to a max. of 2 e.g.
The only conclusion that can be made is that the 1
intensity is greater by a factor of 10° .
A doubling in intensity level does not correspond 1
to a doubling in loudness 1
you can't tell as loudness is subjective 1
e.g. my calculation shows it's 10°
Total: 12
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Abbreviations = alternative and acceptable answers for the same marking point
, / I i d ptabl for th king poi
annotations and ; = separates marking points
conventions NOT = answers which are not worthy of credit
used in the Mark () = words which are not essential to gain credit
Sch = (underlining) key words which must be used to gain credit
cheme ecf = error carried forward
AW = alternative wording
ora = or reverse argument
Question Expected Answers Marks
7(a) the total charge of one sign produced (by ionisation)
per unit mass of air 1
b)(i D = f x Exposure
(0)() D=85x2.8x 10" 1
D=24x10%Gy or Jkg* 1
(i) ref. to type of radiation / energy distributed by the radiation m™
penetrated 1
(iii) H=QxD 1
H=12x 24x10° = 2.9x10° Sv ecf (i) 1
Total: 6
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8

gravitational energy Of |OWEr Carfiage........ceeuerernernieeie e Bl
AN Ex OF CAITIBOE(S) .. eveverterrerieeieiesie ettt sttt sttt n et b e Bl
alow for the third mark ref. to heat in brakes/ work done against friction

(b) Ti=mgsinb

T1=10000x 9.81 x 150/ 260 or 10000 X 9.81 X SIN 35......ccecceerrererierieeieseenieeee e Bl
T1=57x10*N 0r5.66,5.63,5.62 X 10* N ...cooosrrrrreerierrecieesesees s B1
(©)(I) MIF/A, 8.7 X 102/ L5 oottt C1
S 5.8 X 107 Koot e e es e e e ee e n e e e e ee e ene e C1l
M = 10000 — 5800 = 4200 K ....eeoveiieieeiicieceese ettt et eneennas C1
V=m/p
V =4.2X10°/ 1000 = 4.2 M7 w.coooeooeeeeeeeeesiessesssee et Al
@) t=(v-u)/a
LA ST 3 I TSSO Cl
LR PR Al
(i) s=ut+05xaxt?
S0 F 05X LEXAL? oo C1
SN 1 ¢ o G R TP Al
(d) (i) 3800 X 9.81 X 150 = CNANGE IN QPC....uverueerreeieriesieesieeeesieesteete e sbeeseseesseeseesnee e e nseeneas Bl
S80I 5.5 MU ..o e e e e e e e e e bre e e e earaeaaaan Bl
(I = 1 1 e OSSR C1
BEX10P =B X 25X A0 X AT wooooeeeeeeeeeeeeeeeeeeeseeee e sesssssssss s ssess s asansens C1
AT =78K alow 79K if 5.6 MJIUSEd .....cccvvieeeieceeeceee e Al
(iii) some thermal energy islost to the surroundings / brakeslose hest...........cccccevvierienee. Bl
SENSIDIE EXPIANGELION, ....ecuveeeeeieeie e e e e nne e Bl
e.g. mechanism e.g. radiation, by which energy istransferred or
to where the thermal energy might also be transferred e.g. cable or pulley

Total 20
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