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Arzsanh Answer Notes Marks
number
11 a all marks may be given 3
from a clearly labelled
diagram
MP1. method to show shape;
e.g.
use compass(es)
use of iron filings/powder
MP2. use of plotting compass to show direction;
MP3. a further method detail;
e.g.
mark card/move compass/multiple
compasses
idea of another line or lines added
sprinkle (iron filings)
tap card (to distribute iron filings)
b (lines are) parallel; ignore references to 2
lines being straight
(lines are) evenly spaced;
C (i) | idea that wire cuts magnetic field lines; 2
voltage is induced;
(ii) | any two from: ignore references to 2
using a different wire
MP1. move wire faster;
MP2. coil wire into loops; condone ‘more coils /
turns’
MP3. use stronger magnets / magnetic field; allow move magnets
closer together

Total for question 11 = 9 marks
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evaluation;

e.g.
n=1+sin(40°)
(n=)1.6

allow 1.557...

LS Answer Notes Marks
number
11 (a) (i) | anytwo from: allow 1 mark for 2
unqualified “optical
fibres” in the absence
of any other marks
MP1. optical fibres for communication;
MP2. endoscopes;
MP3. optical fibres in decorative lamps etc.;
MP4. safety reflector; e.g. bicycle/car
reflector, cat's eye
MPS5. prism in {binoculars / camera / periscope /
rangefinder};
(ii) | idea that light travels from more (optically) dense allow if expressed in 2
medium to less (optically) dense medium; terms of refractive
index
allow “has to go from
glass to air" / eq.
incident angle greater than critical angle;
(b) (i) | normalline drawn correctly by eye where light ray 1
meets flat surface at A;
(ii) | angle measured in the range 24-30°; allow ecf from 1
incorrect normal
(iii) | ray emerges from block at position A; 2
refracting correctly away from normal;
(iv) | sin(c)=1+n; allow rearrangements 1
and word equations
(v) | substitution AND rearrangement; 2

Total for question 11 =11 marks
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(ORI Answer Notes Marks
number
10 () (i) | n=1/sin(c); accept any 1
rearrangement or word
equation
(ii) | substitution; 2
evaluation;
e.g.
n = 1/sin(26)
n=2.3 allow 2.28...
(iii) | correct TIR at first boundary; 3
refraction at boundary at 7 o’clock; allow ECF for incorrect
TIR and correct
subsequent
boundaries.

refraction away from the normal at exit point;

light ray
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(iif)
(iv)

any FOUR from:
MP1 any method of recording an incident ray;

MP2 any method of recording a refracted ray;

MP3 range of angle of incidences;

MP4 normal lines drawn;
MP5 angles measured using a protractor;
axes labelled;
appropriate scale with data enclosed by 3 x 3 grid

or larger;
points plotted correctly within %2 a square;

best fit straight line drawn with ruler;

evidence of gradient triangle used;

evaluation of 1.6;
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accept marks on a
clear, labelled diagram

judge by eye

accept markings on
graph or evidence of a
gradient calculation.
accept answer in range
1.55 - 1.65 consistent
with candidate’s LoBF
allow ecf from
candidate’s LoBF

Total for Question 10 = 16 marks
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Question
number

Answer

Notes

Marks

6

(a)

17 (degrees);

Allow in range 15-19
degrees

(b)

refractive index = sin(i) / sin (r);

accept n or n for
refractive index
accept any valid
rearrangement

substitution;
evaluation of either sine correctly;
evaluation;

e.g.

refractive index = sin(29)/sin(17)
refractive index = 0.484.../0.292...
refractive index = 1.7

allow ecf from (a)

0.48480962/0.292371705
1.6581961

(Total for Question 6 = 5 marks)
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Question
number

Answer

Notes Marks

9

Any FIVE from:

MP1
MP2

MP3

MP4

MP5

MP6
MP7

MP8

reference to Doppler effect;
wavefronts are emitted at constant
frequency by buzzer;

wavefronts arrive at student (A) further
apart than when they were emitted;
distance between wavefronts is the
wavelength;

speed = frequency x wavelength;

speed of waves is constant;

as speed is constant and wavelength has
increased, frequency must decrease;
decrease in frequency is experienced as a
decrease in pitch;

Allow ‘wavelength
increases’ if MP3 or MP4
not awarded

(Total for Question 9 = 5 marks)
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Question
number

Answer

Notes

Marks

7 (a)

any five from MP1-MP7:

apparatus:
MP1. method of creating thin beam of light;

MP2. protractor;

method:

MP3. draw round the block;

MP4. shine light into the block at an angle to the
normal;

MP5. mark incident and refracted rays;

MP6. measure angles from the normal;

MP7. repeat for different angles of incidence;

PLUS

MP8. graph of sin(i) and sin(r) with n found from
gradient

allow marking points from
diagram

e.g. laser, ray box etc.
ignore torch

however expressed

allow simple use of
n=sin(i)/sin(r)

(b)

optical fibres;
named prismatic use e.g. cats eye reflector,
binoculars, periscope etc;

Total for Question 7 = 8 marks



Edexcel IGCSE - Paper 1 4Phl 1 - January 2022 - Mark Scheme - Question Paper

thealevelphysicstutor.com

(RS Answer Notes Marks
number
8 (a) (i) | reflection; 1
(ii) | substitution into speed = distance / time; ignore units 4
condone incorrect conversion
of time from 43 ms i.e. 43,
43/60, 43 x 1000, 43 x 60
rearrangement;
evaluation of correct total distance;
halved to find distance to fish; accept wherever applied i.e.
to the time or to the distance
travelled.
e.g.
1500 = distance / 0.043
distance = speed x time
(distance =) 64.5
(distance = 64.5 + 2) = 32 (m)
64.5, 65 = 3 marks (no
halving)
32250 etc = 3 marks (POT)
64500 etc = 2 marks (POT and
no halving)
(b) () | 3.0 £0.5 (cm); accept ‘3’ 1
(ii) | any three from: 3
MP1. all frequencies show reduction in amplitude
or intensity with distance;
MP2. this reduction is non-linear; ignore ‘inverse proportion’
condone ‘(negative)
exponential’
MP3. penetration decreases with increasing however expressed e.g. 2MHz
frequency; penetrates more than 4 MHz
which penetrates more than
10MHz
MP4. use of data from graph to justify MP3; e.g. relative values at a given
distance
or distances at which the
frequencies are at a given
value

Total for Question 8 = 9 marks
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Question
number

Answer

Notes

Marks

7

@ @

(if)

(iif)

C-51°%

Angle should be measured and cannot be either A, B
or D.

refractive index = sin (i)/sin (r);

substitution;
rearrangement;
correct evaluation;

correct answer: 31 degrees

e.g

refractive index = sin (i)/sin (r)
1.52 = sin(51)/sin(r)

sin(r) = sin(51)/1.52

sin(r) = 0.511...

r =sin’(0.511...) = 30.7... degrees

allow n, n for
refractive index

allow ECF from (i)

answers of 26.66...,
28.76..., 32.06... all
score 3 marks ECF

(if)

use of formula sin c = 1/n;
substitution;
correct evaluation;

correct answer: 41 (degrees)

e.g.

sinc=1/n

sinc=1/1.52

c =sin'(1/1.52) = 41.1 (degrees)

total internal reflection (TIR) /
angle of incidence is above the critical angle and so
reflects;

Total for Question 7 = 9 marks
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Question
number

Answer

Notes

Marks

10 (@) ()

(if)

(iif)

(iv)

26(.4) (N) ;

(resultant) force = mass x acceleration;

conversion of 160 g to 0.16 kg;
rearrangement or substitution;

correct evaluation;

correct answer: 165 (m/s?)

e.g. acceleration = resultant force + mass
acceleration = 26.4 + 0.16
acceleration = 165 (m/s?2)

any THREE from:

MP1.

MP2.
MP3.
MP4.

weight decreases;

air resistance increases;

consistent inference of changing resultant force;
(therefore) changing acceleration;

allow acceptable
symbols e.g. F, f,
m, M, a, A

allow any correct
rearrangement;

allow ECF for
incorrect resultant
force

Condone rounding
to 160 or 170.

ignore references
to running out of
fuel reducing
thrust/eq

ignore references
to energy

DOP
consistent with
MP3

(b)

any FOUR from:

MP1.
MP2.
MP3.
MP4.

MP5.

(observed) frequency decreases;

speed of waves constant;

wavefronts behind firework spread out/eq;
causing an increased wavelength (at the
observer);

reference to f = speed + wavelength;

ignore references
to region in front
of rocket or an
approaching rocket

allow any
rearrangement

Total for Question 10 = 12 marks
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?‘L::Egp Answer Notes Marks
4 (a) 2
Statements Tick

the light from the object passes through the image in a plane mirror

the light waves are longitudinal

<,

the angle of incidence equals the angle of reflection

<

the image in a plane mirror is virtual

the inddent ray is always at right angles to the reflacted ray

1 mark for each correct tick;;
if more than two ticks, -1 for each additional tick to a minimum of

zero
(b) i =45 (°); allow answers in range 2
43-47°
r=26(°); allow answers in range
24-28°
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Question

apparatus (2 marks max.)

MP1. suitable named light
source;

MP2. ruler / pencil / paper;

MP3. protractor;

measurements needed
(2 marks max.)

MP4. measure angle of
incidence / angle of
refraction;

repeat for different
angle(s) of incidence;
repeat for same angle
of incidence;

MP5.

MP6.

data analysis

(2 marks max.)

MP7. (use equation to)
calculate n;

MP8. plot a graph of sin i
against sin r;

MP9. calculate n from
gradient / calculate
average value of n;

Answer Notes Marks
number
(c) () |[n=sini/sinr; allow in words and rearrangements 1
(ii) | any 6 from: allow any marking point if clear 6

from labelled diagram
e.g. ray box, light box, laser

ignore ‘source of light’, torch
allow optical pins

ignore unqualified ‘take repeats’

no need to quote equation as it is

requested in (c)(i)

Total for question 4 = 11 marks
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LS L Answer Notes Marks
number
6 (a) (i) |suitable linear scale chosen ignore orientation 4
(>50% of grid used);
axes labelled with quantities and
unit;
plotting correct to nearest half i.e. two plotting errors = no
square (minus one for each plotting | marks for plotting
error);;
e Frequency in Hz 6.0 4.2 37 1.5 1.1
1400 Wavelength in m 250 360 405 1000 1420
1200
:
‘f;’ %00
{
2
400
°0.° Lo 2.0 3.0 4.0 5.0 6.0
freguency in Hz
(ii) | acceptable curve of best fit drawn; i.e. smooth curve within 1 1
small square of each point
ignore parts of curve outside
plotted points if extrapolated
(iii) | 2.6 (Hz) allow 2.4-2.8 (Hz) 1
ECF from curve drawn in (a)(ii)

(iv) | as frequency increases, wavelength | allow similar pattern sentence 2
decreases; ignore ‘negative correlation’
non-linear relationship; ‘they are inversely

proportional” gets both marks
(b) any suitable suggestion; allow regular intervals 1
e.g.
e wider range allow ‘more results’
e intermediate values
e take repeats and average allow take repeats to identify
anomalies
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?illl.leni:::? Answer Notes Marks
(c) (i) | (wave) speed = frequency x allow in standard symbols and 1
wavelength; rearrangements
e.g.v="FfxAi
allow c for v
(ii) | substitution; 2
evaluation;
e.g.
(v =)510x 3.0
(v =) 1500 (m/s) allow 1530 (m/s)

Total for question 6 = 12 marks
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e Answer Notes Marks
number
9 (a) (i) | light ray refracting and bending in the correct ignore any response in 3
direction; the air e.g. reflected
wavefronts or direction
of travel of reflected
ray
wavefronts in water drawn closer together by eye; allow wherever seen in
diagram
wavefronts drawn in water join up with wavefronts
in air;

(i) | wavelength decreases; 2
(because) wave speed decreases and frequency
remains constant;

(b) (i) | normal drawn at right angles where light ray meets | judge by eye 1
boundary;

(i) | 55°; allow range 54-56° 1

(iii) | substitution into sin ¢ = 1/n; 3
rearrangement;
evaluation; condone intermediate

rounding
e.g.
sinc=1/1.6
(c =) sin't (1/1.6)
(c =) 39° allow 38.682...

(iv) | (path shows) total internal reflection; allow TIR 3
(because) ray is travelling from high to low however expressed e.g.
refractive index; reduction of (optical)

density / increase in
speed from glass to air
(and) angle of incidence is greater than the critical
angle;

Total for Question 9 = 13 marks




