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Ql.
Question | Answer Mark
Number
| D 1
Q2.
Question Answer Mark
Number
C-15 1
Incorrect Answers: all select incorrect data from question
Comrect method: umage distance + object distance
A —uses focal length + olyect distance
B —uses object distance + image distance
D —uses obyect distance + focal length
Q3.
Question | Answer Mark
Number
A 1
Q4.
Question Answer Mark
Number
B 1
Q5.
Question Acceptable Answers Additional guidance Mark
Number
* increases the power (of the eye) If a candidate states that the image
Or to decrease the image distance 1s formed at the focal point or that
Or to shorten the focal length (of the the retina 1s at the focal pomnt do
eye and lens) not award this mark
Or to the eye 1t makes the rays appear @ 1
to come from an object further away
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Q6.
Question | Answer Mark
Number
A 1
Q7.
. Acceptable answers Additional guidance Mark
Number Acceplable ¢ ' - sl *
Example of calculation
s Useof P== 0
r 082D=1/f
1 =1/082D=122m
¢ 1220 (mm) ® \f
Accept 122 (cm) s
Q8.
Question Acceptable Answers Additional guidance Mark
Number
¢ Two straight lines drawn extrapolated Accept dotted or solid lines
from diverging rays meeting at a single (I
point on the principal axis 2
¢ focal length=(-) 23t0 2.4 cm (1)
Q9.
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Question
Number

Acceptable answers

Additional guidance

Mark

difference in speed for air to cornea
much greater than difference i speed
from water to cornea

Or lower refractive index for water to
comea (= 1.03)

so less refraction

Or so power of eye/comea reduced
Or so focal length of eye/comea
mcreased

if goggles worn the interface 1s with air
and refraction 1s as normal

Or 1if goggles worn the interface 1s with
air and image focused on retina

(1)

(1)

(1)

MP1: Seeing values of refractive index
as 1.03 and 1.38 1s not enough. a
comparison 1s required.

physicstutor.com

Q10.
e Acceptable answers Additional guidance Mark
Number ; i
» Use Df% =% +% withu =100 and v= (1) | (MP3 dependent on MFP2)
(—)300
* f =150 (mm) (1) | Example of calculation
1 1 1
+ converging lens with focal length 150 mm |7 = Toomm 300 mm
1 3—-1
f 300mm
f =150 mm
WP3 accept if annotated in question
Accept convex for converging
3
Ql11.
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Question Acceptable Answers Additional guidance Mark
Number

o Useof242=2 (1)
1 M | Accept MP2ify L or - for 2
. UseofP=; ccept MP2 1f you see — or — or
» P=46D/Dioptre / dioptre (1) 3
Example of Calculation
1
—— +——=46D
0.25 0.024
Ql2.
e Acceptable answers Additional guidance Mark
Number
(i) Either
* Rays from (a point) on the moon are parallel (1) | Description of focal length as: the
distance between the lens and point at
* So the rays converge to the principal focus ‘-‘-:111*?_11 parallel rays will converge (after
Or so the image is formed at the principal passing through lens). scores 2
focus @ . o
Accept focal pomt for principal focus
(MP2 dependent on MP1)
Or
* Use of ; = i +% with w=co or very large (1)
- f: Vv
(1) | (MP2 dependent on MP1)
.
e Acceptable answers Additional guidance Mark
Number
(ii) Real One/Two properties scores 1 mark
Dimminished (2) | Three properties score 2 marks
Inverted
Accept smaller
Accept upside down
.
Q13.
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Question . . -
Number Acceptable answers Additional guidance AMark
, MP4 An attempt at a % must be made and a
* useof P=1jf (1) | clear comparison with the 80% must be made
* useof P=P,+Petc (1) |e.g% for comea from 448/ 63.8 15 71%
_ which 15 not 80% so no
* total power =63.8 (D) @ Example of calculation
+ Comparative statement consistent (1) Promea =1/0.0223 m=44.84 D
with their values P =1/00527m=1898D
Total power =63.82 D 4
Q1l4.
Question | Answer Mark
Number
(a) Change 1n direction of wave (accept ray or any named wave)
(do not accept bend) 1
{Due to) change i (optical) density / speed / medium 1) 2
Question | Answer Mark
Number
(h) There 15 no change i direction for the light (passing between the water and the
gel)
Or There 15 no refraction (as the light passes between the water and the gel)
{(accept ... within the beaker) (1)
The light must have the same/similar wave speed in the water and gel 1) 2
{accept same/simular density for water and gel)
Q15.
Question ) " ,
Number Acceptable answers Additional guidance Aark
(i) Example of calculation
* uwseof If=1u+1k 1/16ecm=1u+1/24cm
« n=48cm u=48cm 2
Question ) .\ .
Number Acceptable answers Additional guidance Mark
(i) ) Accept use of v1 sinfi = v s for MP1 and
e useofn=c/v (1) | MP2
o useofy sinfy = ny sinds but v, sy = w 511}6‘3 scores neither
Or »n =sin 7/ sin rwith correct (1) ple of calculation
angles ' n=3x10ms! /218 % 10°ms?!
- =1376
« B=11° (1) | 1xsm15*=1376%sind 3
#=10.8°
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Question
Number

Acceptable answers

Additional guidance

Mark

(@)

* UseofmsmBi= msmér
* Angle in cladding 8 = 90(°)

* Cntical angle = 50 3(%)

1)

(1

(1

Accept alternative method using

. 1
sinc=— andn =2
n i

»
— Prladding Orn =

to give n
Veore

Meore
Neladding

Use of sinc =% with n=1.2 or 1.56
gains 1 mark

Example of calculation

eg 156smmf = 120smé

136sine = 1.20 (sin 90°)

sing = E c=50.3(%
1.56

Question
Number

Acceptable answers

Additional guidance

Mark

(b)

* Left hand side of beam refracts away from
normal

» FRight hand side of beam totally mtemally
reflected

¢ State Student C 1s correct

4y

(1)

1)

i / L) i

Ignore any line continued beyond
cladding
Ignore any reflection

Reflection comrect by eye
Do not award if any line shown in
cladding

(MP3 dependent on MP1 and MP2)

cladding

claibbivig

Arrows on rays not needed

Q17.
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Question Acceptable Answers Additional guidance Mark
Number
e Light 1s refracted as it passes mnio
medmm 2 (1) | MP2 see use of the equation
* Angle of refraction may be
calculated (1
using n;sinf; = msinkh;
* Angle of refraction = 89 81° (1
s  Angle of incidence at layer 2-3is (1) | MPS5 accept totally mtemally
greater than the critical angle mﬂe‘#‘j :md TR ) )
e  So total internal reflection oceurs MP6 1s not just for saying there 1s a
(at layer 2-3 interface) (1) | mirage.
¢ So light/ rays appear to come
from surface of road (so that 0 .
observer sees mirage) Example of Calculation 6
sin= (1.00032 * si1139.59°)
1.00030
= §9.81°
Q18.
Question | Answer Mark
Number
(a) Measure angles of incidence and refraction (clear variants accepted or
correct angles shown on a diagram)(*i* and ‘7’ accepted) (1)
1)
Plots sini vs sin r
Correct gradient identified for their graph (assume s i on y axis unless (1) 3
stated otherwise, assume statements using ‘vs’ or ‘agamst’ state y axis
first)
[If angle of reflection referred to instead of refraction. only allow 2™
mark]
(Allow 3™ but not 2*® mark if i vs r and point from line used in p = sin i
sin ¥)
(b)(i) | angle of mncidence (for light travelling from denser medium) (1)
has angle of refraction of 90° (may refer to leaving along (1) 2
surface/boundary)
(b)(ii) | Use of p =sini/ sinr (accept stating sinec =1/ p) (1)
c=49" (n.b. ue applies) (1) 2
Example of caleulation
sine=1/u=1/1.33
c=49°
Total for question =
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Question
Number

Answer

th |
Mar
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(a)

(When light strikes a boundary with) angle of mcidence greater than the critical

angle

Or When light within a denser medium strikes a boundary with a less dense

medium

All of the light 15 reflected
Or none of the light 1s transnutied
Or none of the light is refracted

(1)

(1)

(B

Question
Number

Answer

Mark

(b))

Useof u=sini/sinr
x=41(%)

Example of calculation
sinx = sin 60°/ 1.33
x =40.6°

(1)
(1)

(B

(b) (it}

Use of g =sin i / sin r with i = 90° (accept stating sin c =1/ 1)
c=49(%)

Example of calculation
=51 90° fsin ¢
since=1/p=1/133
c=49°

1)
(1)

[

(b) (iid)

Angle m gel < cnitical angle Or angle y = cntical angle
Or (If angle x = angle y, then this corresponds to an) angle in air of 60°

Not total mternal reflection so some light reaches screen
Or Light will be refracted/transnmtted so some light reaches screen

(1)

1)

[

Q20.
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Question

Number

Answer
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(a)

Credit any sensible limitation
Examples include:

¢ Dblunt pencil,

¢ protractor divisions only to one degree,

* protractor of limited radius

¢+ method requires rays fo be marked and then drawn on
Limited precision — linked to limitation

(1)

@)

(b)

Use of refractive index = ratio of speeds
Speed=20x 10°m s

Example of calculation
speed in plastic = 3.0 = 10Pms'+152
=197x10°ms"

(1)
(1)

(b)(id)

Use of sin ¢ = /g . sin ¢ = 1/n (or equavalent. but must allow full solution if used
correctly without further equations)
critical angle = 41°

Example of calculation
sin ¢ = 1/1.52
c=41°

ey
ey

*(e)

(QWC — Work must be clear and organised in a logical manner using
technical wording where appropriate)

The light strikes the sides at an angle greater than the critical angle
It undergoes total internal reflection
It 1s reflected again

It strikes the other end at less than the critical angle Or It is transmutted at the final

boundary Or the ray has zero angle of incidence at the first end and 1s transoutted
undeviated

(1)
(1)
(1)

1)

Total for question

10

Q21.

Question
Number

Answer

Mark

(a)

change 1n direction / wavelength (of wave/ray/light)

(when entering a medium where) the wave has a different velocity
OR (when entering a medium where) the density 1s different

the light travels at a lower speed in the air than in a vacuum

(1)

(1)
(1)

(b)

identify angle of incidence = 64°
use of sin 7 / sin r = refractive mdex
F=63.9°to at least 3 sf

calculation of difference =0.12°

Example of calculation
SImr=smi~y

=sm 64° = 1.001
r=063.88°

difference =0.12°

(1)
(1)
(1)
(1)

Total for question
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