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QUESTIONS

6 questions - 60 marks - lowest tariff first

A



9-MARK QUESTIONS

4 questions in this booklet

A



ANSWER >

4 a
1 (a) A studentinvestigates what happens when light travels from air to glass. '
Figure 1 shows some of the apparatus used in the investigation.
ray of light
glass block —
/\Y/
normal -------t-----f=-------1L--
ray box
Figure 1
(i) InFigure 1, angle Y is the angle of
(1
[J A deflection
[J B incidence
] C reflection
[J D refraction
\ J
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ANSWER >

(i) Figure 2 is a graph of the student’s results.
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angle X in degrees
Figure 2
Use the graph to calculate a value for

angle Y
angle X

(2)

angley
angle X

(i) The student concludes that angle Y is directly proportional to angle X.

Explain what the student must do to test this conclusion in more detail.
(3)

INZ)



ANSWER >

4 a
(b) The speed of lightis 3.0 x 108m/s.
The wavelength of yellow light is 5.8 x 107 m.
Calculate the frequency of yellow light.
State the unit.
Use the equation
frequency = _ speed
wavelength
(3)
frequency = unit
(Total for Question 1= 9 marks)
\ J
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ANSWER >

7
3 Astudentis investigating the refraction of light.
Figure 4 shows part of the apparatus and the angles to be measured.
ray of light
T —— glass block
\\
Figure 4

The student measures angle r for several different values of angle i.
Figure 5 shows the student’s results.
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Figure 5
(@) (i) On the graph in Figure 5, draw the best fit curve.
(1
\
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ANSWER >

(i) Use the graph in Figure 5 to estimate the value of angle r when angle i is 80°.
(1

angler=

(iii) Describe how angle r changes with angle i for the results shown on the graph
in Figure 5.
(2)

(b) In Figure 4, the frequency of the light remains the same in glass as in air.

Which row of the table describes what happens to the wave velocity and to the
wavelength of the light when the light travels from air to glass?
(1)

wave velocity wavelength
] A decreases decreases
0] B decreases increases
o C increases decreases
o D increases increases
\ J
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ANSWER >

(c) In Figure 6, only refraction of light is shown.
Other things happen to the light as it travels from P to Q.

The intensity (brightness) of the light at Q is less than the intensity of the light at P.

ray of light

—— glass block

Figure 6
Explain the decrease in intensity as the light travels from P to Q.

You may add to Figure 6 to help your answer.
(3)

INZ)



ANSWER >

(d) Which of these sketch graphs represents the speed of light as it travels from P to Q?
(1

speed

of light 3 x 108
inm/s

LA

glass air

speed
of light 3 x 108
in m/s

|
Q

air

glass

»
>

|
Q

»
>

speed
of light 3 x 108
in m/s

speed
of light 3 x 108
in m/s

(Total for Question 3 = 9 marks)

] B
air glass air
I L
P Q
0D
air glass air
I L
P Q

INZ)
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ANSWER >

3 Ultraviolet (UV) waves from the Sun travel towards the Earth.
Ultraviolet waves can be grouped by wavelength.
The three groups of wavelengths are UVA, UVB and UVC.
Figure 4 shows, for each group,
« the wavelength range

« the effect of the Earth’s atmosphere on each type of UV wave.

UVA uUvB uvc
wavelength range 400 nm to 315 nm 314 nm to 280 nm 279 nm to 100 nm
% energy absorbed 0 0 0
by the Earth’s atmosphere >% 9% 100%
Figure 4

(@) (i) Explain why UVCis potentially the most dangerous ultraviolet radiation but
does not cause harm to people.
(2)

(i) The speed of electromagnetic radiation is 3.00 x 108 m/s.

Calculate the frequency of the shortest wavelength of UVB radiation.
(3)

frequency = Hz

Bﬁ?fﬂ‘
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ANSWER >

(b) UV radiation of wavelength 365 nm is used to detect forged banknotes.

In a genuine banknote there are marks that cannot be seen using visible light.
These marks can be seen using UV radiation.

Explain why the marks can be seen when the UV radiation shines on
the banknote.

Your answer should refer to the energy of electrons in atoms.

You may draw a diagram to help with your answer.
(4)

(Total for Question 3 = 9 marks)

INZ)
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ANSWER >

3

(@) When light travels from air into glass, it is refracted.
To investigate this, a student has a rectangular glass block and a ray box.
The ray box produces a ray of light.

Describe how the student should use the glass block and ray box to produce a
refracted ray and mark its position.

You may draw a diagram to help your answer.

(4)

INZ)
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ANSWER >

’
-
(b) Figure 6 is a table of data for three coloured beams of light travelling from air
into glass.
wavelength frequency wavelength frequency
in air in air in glass in glass
red light 650nm 4.6 X 10" Hz 490 nm 4.6 X 10" Hz
yellow light 580 nm 5.2 x 10"Hz 440nm 52 x 10"Hz
blue light 470nm 6.4 x 10" Hz 350nm 6.4 x 10" Hz
Figure 6
Using data from Figure 6,
(i) state what happens to the wavelength of light when the light travels from
glass into air
(1
(ii) state what happens to the frequency of light when the light travels from glass
into air.
(1)
\
\




ANSWER >

4 A
(iii) The speed of blue light in airis 3.0 x 108 m/s.
Calculate the change in the speed of blue light when it travels from air
into glass.
Use the equation
§ v=FxA
(3)
change in speed = m/s
(Total for Question 3 = 9 marks)
\ J

INZ)
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11-MARK QUESTIONS

1 question in this booklet

&
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ANSWER >

4 (a) Figure 6 shows two technicians, L and M, measuring the speed of sound in air.

12
Om M

L «

[ 4

Figure 6

L fires a starting pistol.
M starts a stopwatch when first seeing the smoke from the starting pistol.

M stops the stopwatch when hearing the bang made by the starting pistol.

The distance between L and M is 120 m.
M'’s reaction time is 0.23s.
The speed of sound in air is 330m/s.

(i) Calculate M’s reaction time as a percentage of the time sound takes to travel
from L to M.
(3)

%

(ii) Which of these would improve the technicians’ measurement of the speed

of sound?
(1)
[J A Use afirework’'banger’instead of the starting pistol.
[J B Use astop clock that measures time in minutes.
[J € Increase the distance between L and M.
[J D Decrease the distance between L and M.
. J
. J

A
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ANSWER >

(b) Figure 7 shows the difference in refraction of sound waves and light waves when
these waves travel from air into water.

sound light

air air

Figure 7

Explain why the refraction of the sound wave is different from the refraction of
the light wave in Figure 7.
(3)

INA
18



ANSWER >

4 A
(c) Lightis one example of an electromagnetic wave.
Light can transfer energy from a lamp to the leaf of a plant, causing chemical
reactions in the leaf.
Describe examples of two other electromagnetic waves transferring energy.
(4)
1
2
(Total for Question 4 = 11 marks)
\ J
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13-MARK QUESTIONS

1 question in this booklet

&
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ANSWER >

6 This question is about waves in the electromagnetic (e.m.) spectrum.

(@) The potential danger associated with the waves of the e.m. spectrum increases as
(1)

[J A frequency decreases
[J B frequency increases
[J € velocity decreases
[J D velocity increases

(b) (i) A microwave oven uses waves of frequency 2.45 GHz.
Calculate the wavelength of the microwaves.

The velocity of light is 3.00 x 108m/s.
(3)

wavelength = m

INZ)
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ANSWER >

4 A
(~ ™
(i) The microwave oven is 55% efficient and transfers 42000J of energy to some
food when it is heated.
Calculate the total amount of energy that must be supplied to the oven.
(3)
energy supplied to oven = J
. y,
. J
INA
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ANSWER >

4 a
*(c) X-rays and radio waves are part of the electromagnetic spectrum and have
different uses.
These radiations are produced in different ways.
X-rays are emitted when electrons within an atom go through energy changes.
Radiowaves are produced by electrons in circuits.
Compare X-rays with radio waves.
Your answer should refer to
«  the uses of both types of radiation
- the different ways that electrons are involved in producing X-rays and
radio waves.
(6)
(Total for Question 6 = 13 marks)
\ J

NG
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MARK SCHEMES

official Pearson Edexcel mark schemes
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MARK SCHEME - Paper 1 - June 2018 - Q1

Light and the Electromagnetic S... (5)

< QUESTION

Question | Answer Mark
Number
1(a)(i) D refraction is the only correct answer (1)
A 'deflection’ is an incorrect distracting description A0 11
B ‘incidence’ is incorrect, that would be angle X
C 'reflection’ is incorrect, no reflection being shown in the
diagram
Question | Answer Additional guidance Mark
Number
1(a)(ii) any pair of coordinates e.g. 20 and (13 or 14) (2)
selected from the line (1
' l (1) or 10 and (6 or 7) AO21
ignore any units given
in range —» 0.6(0) to 0.7(0) award full marks for a
(1) correct answer without
working
Question | Answer Additional guidance Mark
Number
1(a)(iii) an explanation linking: (3)
allow ‘more AO 3 3a
repeat (1) measurements’ /
‘repeat experiment’ /
collect more data
different angles / more values
of X (1)
Ecir) larger angles / values of X > 200

RA
25



< QUESTION

evaluation (1)

5.2 x 104

unit (1)

Hz

answers that round to
5.2 x 101

award 2 marks for a
correct answer without
working

allow 1 mark for answers
that round to 5.2 to any
power of ten

independent mark

accept hz or s or per
sec(ond) or hertz

accept kHz, MHz etc with
correct power (10! kHz,
108 MHz)

Question | Answer Additional guidance Mark

Number

1(b) substitution (1) (3)
3.0 (x 109%) AO21
5.8 (x 107)

(Total for Question 1 = 9 marks)

.\v‘
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< QUESTION

Question | Answer Additional guidance Mark

number

3 (a)(i) curve through origin, 20 )
through all points - by : AO1
eye (1) |

angle rin®

1 20 30 40 50 60 70 8 90
angleiin®

Figure 6

Question | Answer Additional guidance | Mark
number
3 (a)(ii) (1)
(r=)42(°) £2(°) (1) ECF their graph AO3
Question | Answer Additional guidance | Mark
number
3 (a)(iii) Description to include two from: (2)
I increases as i increases (1) rincreases as i AO3
increases
(but) not in proportion (1) (but) not in even
steps/not straight
line/non-
linear/gradient
changes
increase in ¥ becomes less (for
same increase in i) (1) I always less than 1
.},5‘



< QUESTION

Question | Answer Mark

number

3(b) wave velocity wavelength (1)
XA decreases decreases AO1

B is not correct because the wavelength does not

increase
C and are not correct because the wave velocity does not
increase
Question | Answer Additional guidance | Mark
number
3(c) Explanation linking three from: 3)

AO2
(some) light is reflected (1)

(at) the top edge (1) in the air
(some) light is absorbed (1)
by the glass (1) in the (glass) block
credit responses in
terms of attenuation/
dispersion/reflection

at the second
face/spreading out




< QUESTION

B is the correct answer

Ais not correct because the velocity in air is the same
before and after the glass

Cis not correct because the velocity is constant inside the
glass

D is no correct because the velocity in glass is not greater
than the velocity in air

Question | Answer Mark
number
3(d) (1
of . AO3
%10 ===
light
inm/s
o air glass air .
P Q
(% B

Total for Question 3H = 9 marks)




MARK SCHEME - Paper 1 - June 2024 - Q3

Light and the Electromagnetic S... (5)

UV/energy absorbed by
electrons (1)

electrons change orbit/energy
level/shell (1)

electrons in an ‘excited’ state (1)

electrons emit energy/ move to
lower energy level/fall down/de-
excite (1)

(energy) emitted as (visible)
light / at a different
frequency/wavelength (1)

(process is called) fluorescence /
(light emitted is) fluorescent (1)

diagram can
score up to 4
marks

3a (i) An explanation linking 2
AO3.2
UVC/it has the smallest allow shortest
wavelength / highest frequency/ | wavelength
highest energy/most ionising (1)
allow smaller
for smallest /
higher for
highest / more
(it doesn’t cause harm to people | for most
because) 100% absorbed by the
Earth’s atmosphere/no UVC
reaches the Earth’s
surface/people (1)
using an incorrect
wavelength for 1
mark
award full marks for
correct answer
without working
Questio | Answer Additional Mark
n guidance
3(b) an explanation linking any four 4q
of the following:- a labelled AO1.1

RA
30

Total Question 3= 9 marks
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< QUESTION

Questio | Answer Additional Mark
n guidance

INZ)
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MARK SCHEME - Paper 1 -

June 2025 - Q3

Light and the Electromagnetic S... (5)

allow quoted values

Question | Answer Additional guidance Mark
number
3(a) a description of method to include (4)
four from: AO1.2
draw around the block (1)
shine a ray on the block (1) point the ray box at the
block
can credit from drawing
with glass block and ray
box/light box labelled
mark/draw/trace where the ray mark/draw/trace
enters (1) incident ray
mark/draw/trace where the ray mark/draw/trace
exits (1) emerging ray
join point of entry to point of exit (1)
allow ‘draw light rays’
for 1 mark if mp3 and
mp4 not scored
Question | Answer Additional guidance Mark
number
3(b)(i) (wavelength) increases (from | gets longer/gets bigger 1)
glass to air) AO3.1
allow quoted values
allow (wavelength) decreases
from air to glass
Question | Answer Additional guidance Mark
number
3(b)(ii) (frequency) doesn't change remains constant / stays the 1
same / nothing AO3.1

32
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< QUESTION

Question | Answer Additional Mark

number guidance

3(b)(iii) substitution (1) (3)
AO3.2

(speed in glass =) 6.4 (x 10™) x 350 (x 10®)

evaluation of speed in glass (1) allow numbers

2.2 x 108 (m/s) that round to 2.2
x 10®% e.g. 2.24 x
108

subtraction involving 3 x 108(m/s) (1)
independent
mark

7.6 x 107 (m/s)
ALTERNATIVE METHOD scores 3 marks

calculation of change in wavelength for
blue light (1)
470(x 10 - 350 (x 10°) OR 120 (x 10®)

substitution (1)
(difference in speed =) 6.4 (x 10™) x 120 (x

107)

ecf their change
evaluation (1) in wavelength for
7.7 x 107 (m/s) this mark only

award full marks
for the correct
answer without
working

Total for Question 3 =9 marks



< QUESTION

4(a)(i) calculation of time of travel (1) 3)
(120/330 =) 0.36(36) (s) AO2
substitution (1) ecf from MP1 for

MP2&3
0.23x 100
0.36(36)
evaluation (1)
63 (%) accept values that
round to 64 or 63
accept values that
round to 0.64 or 0.63
for 2 marks
award full marks for the
correct answer without
working
Answer Mark
4(a)(ii) C Increase the distance between L and M. 1)
AO3
A, Band D areincorrect as these would not improve the
technicians’ measurement

Bﬁ?fﬂ‘
34




< QUESTION

(refraction caused by) change
in speed (1)

sound speeds up (when
entering water) (1)

light slows down (when
entering water) (1)

slows down (when entering
water)

allow 2 marks for
sound speeds up (when
entering water)

OR

light slows down (when
entering water)

if no other marks scored
allow 1 mark for description
of any speed change (when
entering water)

if no other marks scored
allow 1 mark for wavelength
changes

ignore references to
transverse, longitudinal.

Answer Additional guidance Mark
4(b) an explanation linking: allow 3 marks for 3)
sound speeds up and light | AO1

INZ)
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< QUESTION

Answer Additional guidance Mark
4(c) example 1 e.g. (4)
e-m wave (1) radio waves: communication, AOl

corresponding result | oscillations (of electrons) in wires
of energy transfer (1)
microwaves: cooking,
communications and satellite
example 2 transmissions, internal heating of
e-m wave (1) body cells, increase KE/vibration of
corresponding result | water molecules

of energy transfer (1)
infrared: cooking, thermal imaging,
optical fibres, television remote
controls, skin burns

ultraviolet: security marking,
fluorescent lamps, detecting forged
bank notes and disinfecting water,
damage to surface cells and eyes, skin
cancer

x-rays: observing the internal
structure of objects, airport security
scanners and medical x-rays,
mutation or damage to cells in the
body, cancer

gamma rays: including sterilising food
and medical equipment, and the
detection of cancer and its treatment,
mutation or damage to cells in the
body, cancer

additional effect for visible light
scores 1 mark e.g. : including vision,
photography and illumination

Total for Question 4 = 11 marks.

Answer Mark




< QUESTION

6a B frequency increases
4]
A is not correct because the danger does not increase with AO1
decreasing frequency

C is not correct because all waves in the e-m spectrum
have the same velocity

D is not correct because all waves in the e-m spectrum
have the same velocity

6b(i) allow substitution and 3)
rearrangement in either AO2
order

selection and substitution (1)

5 45 (x10° ~3(.00) x10°
3000) X 10° = 2.45 (x 10 xA | 245 (x10 )‘—;\
rearrangement (1)

_3(.00)x10° ;\=;’_r

2.45 (x10°)

evaluation (1)
0.12 (m)

accept 0.122(m)

power of ten error gains
2 marks

award full marks for the
correct answer without
working

INZ)
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< QUESTION

6b(ii) allow substitution (3)
and AO2
rearrangement in
either order

selection and substitution (1)

42 000 (0)55= 42 000
total energy supplied (to device) T X

(0.)55=

rearrangement (1)
2 000

(total energy supplied to deV|ce=)W
evaluation (1)

76 000()) accept any value
that rounds to
76 000())

760/764/763())
gains 2 marks

any other power
of ten error gains
1 mark

award full marks
for the correct
answer without
working

INZ)
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MARK SCHEME - Paper 1 - June 2022 - Q6 Light and the Electromagnetic S... (5)

< QUESTION

deployment of knowledge and understanding of the material
in relation to the qualities and skills outlined in the generic
mark scheme.

The indicative content below is not prescriptive, and
candidates are not required to include all the material which
is indicated as relevant. Additional content included in the
response must be scientific and relevant.

AO1
Comparison
X-rays: high frequency / short wavelength / ionising /
high energy

Radio waves: low frequency / long wavelength / not
ionising / low energy

X ray are used
e in medical diagnosis, to find broken

bones, damage to lungs
e radiotherapy
e treatment of cancer
e airport security
¢ revealing counterfeit art

X-rays are emitted when electrons change energy
levels because
e electrons in lower energy levels can absorb

energy

e the electrons move to higher energy levels

e when the electrons return to a lower
energy level

e the electrons lose energy as radiation.

e the electrons need to lose a large amount
of energy

e (so that) they emit x-ray radiation of high
energy/frequency

Radio waves are used
e broadcasting television

e broadcasting radio

e communications

e satellite transmissions
e mobile phones

e radar

Question | Indicative content Mark

number

6¢C Answers will be credited according to candidate's (6)
AO1

RA
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MARK SCHEME - Paper 1 - June 2022 - Q6 Light and the Electromagnetic S... (5) < QUESTION

Radio-waves are emitted when
e electrons oscillate in electrical circuits

oscillations are

e current (flow of electrons) that
continually change direction

e current flows up and down in a
(transmitting) aerial

e alternating current (AC)

e this generates radio waves in the air
around the aerial

e the frequency of the radio waves
corresponds to the oscillation frequency

N.B. No credit is given for:

Electrons within an atom go through energy
changes

OR

Radio waves are produced in electrons in circuits
These phrases are in the stem of the question

Level

Mark Descriptor

0 No rewardable material.

Level 1

1-2 Demonstrates elements of physics understanding, some of
which is inaccurate. Understanding of scientific, enquiry,
techniques and procedures lacks detail. (AO1)

Presents a description which is not logically ordered and with
significant gaps. (AO1)

Level 2

3-4 Demonstrates physics understanding, which is mostly
relevant but may include some inaccuracies. Understanding
of scientific ideas, enquiry, techniques and procedures is not
fully detailed and/or developed. (AO1)

Presents a description of the procedure that has a structure
which is mostly clear, coherent and logical with minor steps
missing. (AO1)

Level 3

5-6 Demonstrates accurate and relevant physics understanding
throughout. Understanding of the scientific ideas, enquiry,
techniques and procedures is detailed and fully developed.
(AO01)

Presents a description that has a well-developed structure
which is clear, coherent and logical. (AO1)

RA
40



0 No rewardable material
Level 1 1-2 Additional guidance Possible candidate response
Elements of physics present i.e. isolated|any use of X rays
knowledge of principles, two
unconnected statements any use of radio waves
any comparison
electrons are around the nucleus
a current is electrons (moving)
electrons oscillate
Level 2 3-4 Additional guidance Possible candidate response
Some knowledge of principles with any use of x-rays and of radio waves with
limited detail on use and a comparison [limited detail
or process
and one of:
a comparison
or
electrons lose energy to emit X-rays
or
electrons oscillate in circuits
Level 3 5-6 Additional guidance Possible candidate response

Detailed knowledge of principles on use
with logical connections made about
one process

Use of X-rays and of radio waves with
detail

and one of:

electrons lose energy to change to lower
energy level and emit energy as X-rays

or

electrons oscillate in circuit and currents
move up and down in aerials to generate
radio waves

Total for Question 6 =13

INZ)
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