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4 (a) Fig. 4.1 shows a smoke cell. The cell contains smoke particles and air molecules. It is lit from
the side. A student views the motion of smoke particles in the cell by using a microscope.

o

microscope

smoke cell

air molecules

. —

light +-and _
- smoke particles

Fig. 4.1

Describe and explain what the student sees when viewing the smoke particles through the
microscope.

(b) Drops of water on a warm surface disappear after a short time. State the term used to
describe this process. Explain the process, using your ideas about molecules.
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7  The spectrum of white light is made up of seven colours.

(a) Fig. 7.1 shows a partially-completed spectrum. Two labels are missing.

12

violet indigo

green

orange

red

Fig. 7.1

(i) On Fig. 7.1, write the name of the missing colour in each blank space.

thealevelphysicstutor.com

(2]

(ii) On Fig. 7.1, indicate the direction of increasing wavelength for the spectrum. Draw an

arrow in the box below the spectrum of colours.

(1]

(b) Aray of red light strikes one face of a triangular glass prism as shown in Fig. 7.2.

ray of red light

glass prism

Fig. 7.2

(i) On Fig. 7.2, draw the path of the ray as it travels through the glass prism and enters

the air.

(2]

(ii) State the term used to describe what happens to the ray of red light as it enters and

leaves the prism.

© UCLES 2018
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9 Fig. 9.1 shows a partially-labelled diagram of the electromagnetic spectrum.

A B
gamma ray ultraviolet visible infra-red radio
| | | | | | | |
[ I I I I I I 1
Fig. 9.1
(@) (i) On Fig. 9.1, add the names of the missing radiations at A and at B. [2]

(ii) Indicate the radiation that has the lowest frequency. On Fig. 9.1, draw a ring around the
radiation. [1]

(b) State two safety precautions when handling sources that emit gamma radiation.

[Total: 5]
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7 (a) Fig. 7.1 shows some devices that each use one type of electromagnetic radiation.

device electromagnetic radiation
gamma rays
eS|
. | @m—]
radio i
o5 X-rays
\o_

TV remote ultraviolet light

controller

visible light

binoculars
for daytime

use infra-red rays

sunbed .
microwaves
radio waves

Fig. 7.1

Draw one line from each device to the correct type of electromagnetic radiation. One has
been done for you. [3]

(b) (i) State the name of one type of radiation that has a longer wavelength than visible light.

..................................................................................................................................... [1]
(i) Complete the sentence about electromagnetic radiation. Use a word from the box.
amplitude frequency speed wavelength
All types of electromagnetic radiation travel through a vacuum with the same
.................................................................. [1]
[Total: 5]
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7 (a) Fig. 7.1 shows a ray of light striking a plane mirror at point P.

thealevelphysicstutor.com

P

30°

ray of
light

Fig. 7.1 (not to scale)

(i) Determine the value of the angle of incidence for the ray of light at point P.

angle of INCIdenCe = .......ooviviiiiiiiiie, ° [1]
(i) On Fig. 7.1,
e draw a normal at point P
e draw the ray reflected at point P

e determine the angle of reflection at point P.

angle of reflection = ..o ° [3]

(b) Fig. 7.2 shows an object OB positioned 20cm from a thin converging lens. Both principal

focuses of the lens are labelled F.

!

/|

|
0 F\\\\\ F
\/

V

Fig. 7.2
Two rays from the tip B of the object are incident on the lens, as shown in Fig. 7.2.
On Fig. 7.2, continue the paths of these two rays to show the position of the image of OB
formed by the lens. Draw an arrow to show the size, position and orientation of the image

of OB. [4]

[Total: 8]
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8 Fig. 8.1 represents the pressure at one instant along part of a sound wave.

direction of wave
travel
above normal ————

air pressure

normal air /\ /\
pressure
2 0 6 0 10 20
distance/cm
\/

below normal
air pressure

Fig. 8.1

(@) (i) Determine the wavelength of the sound wave.

wavelength of the sound wave = ..........ccoooiiiiiiiiiiicic cm [1]
(i) On Fig. 8.1, draw a wave representing a louder sound of the same wavelength. [1]

(b) State the range of audible frequencies for a healthy human ear. Include the unit.

[Total: 4]
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12 Radioactive sources emit a-(alpha), p-(beta) and y-(gamma) radiations.

(a) State which of these types of radiation can pass through paper.

(b) Barium-137 is a radioactive isotope. The nuclide notation for barium-137 is
137
c 6Ba

Determine the number of neutrons in a nucleus of barium-137.

NUMDBEr Of NEULIONS = ...ooiiiiiiiiiiiiee e [1]
(c) An isotope of barium-137 has a half-life of 3 minutes.
A radioactive source contains 36 mg of this isotope.

Calculate the mass of the isotope that remains in the source after 9 minutes.

mass of the ISotope reMainNiNg = .........ooeeeiiiiiiiiiriiiiee e mg [3]

[Total: 5]
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6 Fig. 6.1 shows a smoke cell. The smoke cell contains air molecules and smoke particles.
A student views the motion of the smoke patrticles in the smoke cell by using a microscope.

AN

microscope

smoke cell

air molecules

e
light _t-and
- smoke particles

Fig. 6.1

Fig. 6.2 shows the path of one of the smoke particles.

Fig. 6.2

(a) State the term used for the motion of the smoke patrticle.

[Total: 4]
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7  Anarrow beam of white light enters a glass prism and splits into the colours of the visible spectrum,
as shown in Fig. 7.1.

glass
prism

colours of
visible spectrum

Fig. 7.1

(a) The rays leaving the prism represent the seven main colours of the visible spectrum.

Complete the labelling on Fig. 7.1 by writing the colours of the visible spectrum in the table.

[2]
(b) State the term used to describe:
(i) the bending of the light as it enters the prism
..................................................................................................................................... [1]
(ii) the different amounts of bending that produce the spectrum.
..................................................................................................................................... [1]

(c) Astudentincorrectly writes some sentences about electromagnetic waves. His teacher circles
a mistake in each sentence.

In the table, write a suitable correction for each mistake. The first one has been done for you.

student’s sentences correction

the speed of light isradio waves in a

vacuum the same as

are used in television remote controllers

have the highest frequencies in the
electromagnetic spectrum

2]

[Total: 6]
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8 (a) Aloudspeaker is producing a sound.

Choose words from the box to complete the sentences about sound.

amplitude frequency speed wavelength
(i) To increase the loudness of the sound, increase the .......................l. of the
sound wave. [1]
(i) To increase the pitch of the sound, increase the ..........cccccccvvvvvviivevieeninennnnnne, of the
sound wave. [1]

(b) Two students determine the speed of sound in air.
The students stand together, 80 m from a large brick wall as shown in Fig. 8.1.

brick wall

! 80m !

Fig. 8.1 (not to scale)
One student shouts and as he shouts the other student starts a stop-watch. She stops the
stop-watch when she hears the echo of the shout.
The reading on the stop-watch is 0.56s.
(i) State the total distance the sound travels during the 0.56s.

AIStANCE = ..oviiiiiiiiiiiieiieeeeee e m [1]

(if) Calculate the speed of sound in air using the measurements given in part (b).

speed of sound = ... m/s [3]
(iii) The students’ value for the speed of sound is not accurate.

Suggest two ways of improving the students’ experiment.

[Total: 8]
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7 (a) Fig. 7.1 shows the displacement of particles in a water wave.

2.0
displacement/cm

1.0 / \ / \ / \
IEEEESEESEE /REEEE. EEEEESEEEEEN ISEEEE. EEESESSEEEEN RSEESE.EEEEEE
| | |
] \ | \ l \
0
\ 0 8 1p.0 16,0 2 ‘0‘ 2‘4}.‘0‘::
[ \ \ f ‘distance/‘ér‘n‘:i
\ ] \ ] \ /
\ / \ / \ /
_1-0 \ Ji \ Ji \ /
2.0
Fig. 7.1

Using the information in Fig. 7.1, determine:

(i) the wavelength of the wave

wavelength = ... cm [1]

(i) the amplitude of the wave.

amplitude = ... cm [1]

© UCLES 2022 0972/31/M/3/22 [TU rn over
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(b) The water waves travel from deep water into shallow water. The water waves have a lower
speed in the shallow water.

Fig. 7.2 shows wavefronts for the waves in deep water to the left of the boundary.

wavefronts deep water / boundary
).
/
/
7
wave p
/
direction ’
//
/
/
/
. shallow water
Fig. 7.2

(i) On Fig. 7.2, complete three wavefronts for the waves in shallow water to the right of the
boundary. [2]

(if) State the term for the process at the boundary in Fig. 7.2.

..................................................................................................................................... [1]
(c) (i) State the name of one type of electromagnetic wave with a wavelength shorter than that
of visible light.
..................................................................................................................................... [1]
(i) State one use of the type of wave you have given in (c)(i).
..................................................................................................................................... [1]
[Total: 7]
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9 Fig. 9.1 shows an electric circuit which includes uninsulated resistance wire XY. A teacher shows
some students how to complete the circuit by placing the contact C at various positions on the
wire XY.

6.0Vd.c.
O O

®

8.0Q

uninsulated

resistance wire
contact C

Fig. 9.1

(@) The students place contact C at Y. They measure the current on the ammeter. Then they
move the contact C along the wire from Y to X.

State and explain the effect on the ammeter reading when they move the contact C from Y to X.

(b) Calculate the reading on the ammeter when contact C is at X.

ammeter reading = ....oooooiiiiiiiiii e A [3]
(c) The students move contact C to point P. The resistance of the wire between X and P is 20 Q.

Calculate the total resistance of the resistance wire between X and P and the fixed resistor.

total resiStanCe = ... Q [2]
(d) The electric current in the circuit produces two effects.

Place a tick (v') in the boxes next to these two effects.

gravitational
magnetic
heating
sound
X-ray emissions
[2]
[Total: 9]
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10 A microwave oven has a metal case and is connected to a 240V electricity supply.
(&) The microwave oven is fitted with a 13A fuse and an earth wire is connected to the metal
case of the microwave oven. A fault occurs and the live wire of the microwave oven touches

the metal case.

Explain how the fuse and an earthed metal case protect the appliance and the user.

............................................................................................................................................. [4]
(b) The electric circuit for the microwave oven includes a transformer.
The voltage to the primary coil of the transformer V_is 240V.
The number of turns on the primary coil Np is 70.
The number of turns on the secondary coil N is 560.
Calculate the secondary voltage V for the transformer.
Vo= V [3]
[Total: 7]
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11 Ateacher determines the types of emission from a radioactive source. He uses different materials
to absorb the emissions. Fig. 11.1 shows the equipment.

2cm
P
radioactive source
000000
(G
detector counter
material

being tested

Fig. 11.1 (not to scale)
The teacher places a material between the radioactive source and the detector. The counter
shows the count rate for the emission that reaches the detector. The teacher records the count
rate. He repeats the experiment for different materials.

Table 11.1 shows the results.

Table 11.1
material being tested count rate
counts/s
air (no object in gap) 480
thin sheet of paper 481
2mm sheet of aluminium 479
10mm block of lead 120

(a) State whether the source emits a (alpha)-particles.
Use information from Table 11.1 to give a reason for your answer.

(b) State whether the source emits y (gamma)-rays.
Use information from Table 11.1 to give a reason for your answer.

[Total: 4]
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6 A student observes waves on the surface of water in a tank. The waves all have the same
wavelength.

(@) The student measures the wavelength of the waves by measuring the distance between one
peak and the next peak.

Describe a more accurate method for determining the wavelength.

(b) The wavelength of the waves is 4.0cm and their frequency is 6.0Hz.

Calculate the wave speed.

wave speed = ..., cm/s [3]
(c) Fig. 6.1 shows water waves in the tank travelling from deep water to shallow water.

boundary between
deep water and shallow water

direction of
movement of waves
in deep water

direction of
movement of waves
in shallow water

Fig. 6.1

State and explain what happens to the waves as they move from deep water to shallow
water.

(0P T A RO A=Y 113 TP
explanation

[Total: 7]
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7  Fig. 7.1 represents two rays of light striking a thin converging lens. The rays are both parallel to
the principal axis.
F, and F, are the focal points of the lens.

) ( principal
|:'2 \ ,:'1 axis
screen
Fig. 7.1
(@) On Fig. 7.1, continue the path of each ray beyond the lens as far as the screen. [2]

(b) Visible light is a region of the electromagnetic spectrum.

State one region of the electromagnetic spectrum which has waves of longer wavelength
than waves of visible light.

............................................................................................................................................. [1]
(c) Gamma rays are another region of the electromagnetic spectrum.
(i) Describe one use of gamma rays.
..................................................................................................................................... [1]
(i) Describe one harmful effect on people of excessive exposure to gamma rays.
..................................................................................................................................... [1]
[Total: 5]
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6 A student wants to compare the conduction of thermal energy through rods made of iron, copper,
glass and aluminium. Each rod is coated with wax.

Fig. 6.1 shows the equipment that the student uses.

iron rod

wax coating.
\ copper rod

glass rod

aluminium rod

Bunsen burner heat-proof mat

tripod stand

Fig. 6.1

(a) Describe how the student can compare the conduction of thermal energy through the rods in
Fig. 6.1.

............................................................................................................................................. [2]
(b) The Bunsen burner emits infrared waves.
The infrared waves have a wavelength of 2.0 x 10~5m.
The velocity of the infrared waves is 3.0 x 108m/s.
(i) Calculate the frequency of the infrared waves.
freqQUENCY = ... Hz [3]

(i) State the name of a region of the electromagnetic spectrum which has a wavelength
longer than the wavelength of infrared. Give one use of the radiation in this region.

FEOION i ————————

[Total: 7]
© UCLES 2024 0972/31/M/3/24 [Turn over
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7 (a) Fig. 7.1 shows a ray of light striking a plane mirror. The ray is reflected as shown.

plane
mirror
ray of light ,
norhal
Fig. 7.1
The angle of incidence for the ray of light is 40°.
(i) Indicate the angle of reflection by drawing a letter R on Fig. 7.1. [1]
(ii) State the size of the angle of reflection in Fig. 7.1.
angle of reflection = ... ° [1]

(b) Anobject O is placed to the left of a thin converging lens. F; is the principal focus on one side
of the lens and F, is the principal focus on the other side of the lens.

Two rays from the top of the object are incident on the lens, as shown in Fig. 7.2.

|
|
|
|
|
|
|
|
|
|
|
|
|
| P~ |
|
|
|
|
|
|
|
|
|
|
|
|

T T
O F, F,
thin converging lens
Fig. 7.2
(i) On Fig. 7.2, locate the image of O by continuing the path of each ray. [2]
(i) Draw an arrow to represent the image of O. [1]

© UCLES 2024 0972/31/M/J/24
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(c) Fig. 7.3 shows a prism producing a spectrum of colours from a narrow beam of white light.

prism
narrow beam X
of white light spectrum of seven colours
Z

Fig. 7.3
(i) The prism refracts the white light.

State the name of the effect that produces a spectrum.

..................................................................................................................................... [1]
(if) In the spectrum shown in Fig. 7.3, there are seven colours.
List the seven colours in the order they appear between X and Z.
X
L o
[2]

[Total: 8]
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7 (a) Aray of light refracts as it travels from air into glass, as shown in Fig.7.1.

ray of normal
light :
1
|
|
X
air w \!
glass : y
1
|
Iz
|
Fig.7.1

(i) State which angle w, x, y or z, is the angle of refraction.

...................................................................................................................................... [1]
(i) Lightis a transverse wave.
State another example of a transverse wave.
...................................................................................................................................... [1]
(b) Fig.7.2 represents some wavefronts approaching a barrier with a narrow gap.
Z barrier with
4~ narrow gap
direction of travel I =
for wavefronts 7
¥4
Fig.7.2
(i) On Fig.7.2, draw three wavefronts that have passed through the gap. [2]
(i) State the name of the effect in (b)(i).
...................................................................................................................................... [1]
[Total: 5]
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9 (a) Fig.9.1 represents the seven main regions of the electromagnetic spectrum.

. , infra-red - . .
radio waves | microwaves radiation visible light ultraviolet gamma rays

Fig.9.1

(i) InFig.9.1, one region is not named.
State the name of the radiation in this region.

...................................................................................................................................... [1]
(ii) State which region has waves with the longest wavelength.
...................................................................................................................................... [1]
(b) Tick the box for the wave with the lowest speed in air.
ultraviolet
ultrasound
visible light (1]
(c) A group of students want to determine the speed of sound in air.
Describe a method they can use. State the measurements they need to make.
.............................................................................................................................................. [4]

[Total: 7]
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7  Light and sound both travel as waves.

10

thealevelphysicstutor.com

Draw a line from each statement to the correct term that describes it. One has been done for you.

statement

change in direction of light when
entering a medium

very high frequency sounds

a glass prism producing a spectrum

light spreading after passing
through a narrow gap

sound reflecting from a wall

seven colours of light

© UCLES 2019

0625/32/F/IM/19

term

amplitude

dispersion

diffraction

echo

longitudinal

refraction

spectrum

ultrasound

[5]

[Total: 5]
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8 (a) Fig. 8.1 shows an incomplete diagram of the electromagnetic spectrum.

ultraviolet | visible light radio waves

-— higher frequency longer wavelength —=

Fig. 8.1

Complete Fig. 8.1 with the names of the missing types of radiation in the correct boxes. [4]

(b) State one use for ultraviolet radiation.

[Total: 5]
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8 Fig. 8.1 represents a travelling wave at an instant in time.

direction of wave travel ——»

1.0
\ \ \ \ \ \ \ \
\ \ \ \ \ \ \ \
| | |
| | [ | | | | |
| | | | | | | 'l
displacement/cm 0-- *TT‘FT* Ny I Ti_’r” TT.’FT* T*_’rii Ti_’rii *T.’FTTL*T_’FTT;”*
\ | \ \ | \ | \
I I I I ] I ] I
| | | | | | | |
I I I I
\ \ \ \ \ \ \ \
\ \ \ \ \ \ \ \
-1.0

0O 10 20 30 40 50 60 70 80 90 100 110 120

distance from source
of waves/cm

Fig. 8.1

(@) (i) Determine the amplitude of the wave.

amplitude = ..o, cm [1]

(i) Determine the wavelength of the wave.

wavelength = ..., cm [2]
(iii) It takes 2.0s for a source to emit the wave shown in Fig. 8.1.

Calculate the frequency of the wave.

freqUENCY = oo Hz [2]

© UCLES 2020 0625/32/F/M/20 [TU rn over
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(b) Fig. 8.2 shows the main regions of the electromagnetic spectrum.

thealevelphysicstutor.com

radio visible
waves microwaves light X-rays y-rays
waves
Fig. 8.2
(i) Two of the regions are not labelled.
Add the correct label to each of the unlabelled regions by writing in each box. [2]
(i) Describe one use of y-rays.
..................................................................................................................................... [1]
[Total: 8]
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9 (a) Fig. 9.1 shows two rays of light X and Y leaving an object O. The rays strike a plane mirror.
Ray X is reflected as shown.

plane
mirror
ray of light
X
ray of light
Y
Fig. 9.1
(i) On Fig. 9.1, draw the normal at the point where ray X strikes the mirror. [1]
(i) On Fig. 9.1, draw the path of ray Y after it strikes the mirror. [1]

(b) An object O is placed on the left of a thin converging lens. F is the principal focus.
This arrangement is shown in Fig. 9.2.

lens

Fig. 9.2
Two rays from the top of the object are incident on the lens, as shown in Fig. 9.2.

On Fig. 9.2, draw the path of each ray to locate the position of the image of O formed by the
lens.

On Fig. 9.2, draw an arrow to represent the image and label it I.

[3]

[Total: 5]
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12 A nucleus of americium-241 has the nuclide notation shown.

241A
m
95

(@) (i) Determine the number of neutrons in a nucleus of americium-241.

NUMbeEr Of NEULTONS = ....coiiiici e [1]

(i) Determine the charge on a nucleus of americium-241.

Charge = ..o [2]
(b) Americium-241 decays by emitting a-particles.

Put a tick in the box next to each correct statement.

a-particles are electromagnetic waves.

a-particles are fast-moving electrons.

a-particles are helium nuclei.

a-particles are stopped by a sheet of paper.

a-particles can pass through 3cm of aluminium. [2]

(c) Americium-241 has a half-life of 432 years.
A sample contains 16 mg of americium-241.

Calculate the time it takes until only 4.0 mg of americium-241 are left in the sample.

[Total: 7]
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6 Fig. 6.1 shows the path of a ray of red light through a glass block in air.

The critical angle for the red light as it travels from glass into air is 43°.

|
|
: :
air B
|
:
| BN (S
glass block
ray of
red light
Fig. 6.1
(@ (i) OnFig. 6.1, label the angle of incidence at A. Use the letter X to label the angle. [1]

(i) State the name of the process which occurs at A.

..................................................................................................................................... [1]
(iii) State the name given to the dashed line at A.
..................................................................................................................................... [1]
(b) (i) OnFig. 6.1, one of the angles at B is 62°. State the value of the angle labelled P.
..................................................................................................................................... [1]
(i) State the name of the process which occurs at B.
..................................................................................................................................... [2]
(c) OnFig. 6.1, draw the path of the ray of red light as it travels from C into the air. [1]

[Total: 7]
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7  Fig. 7.1 shows a transverse wave.

Fig. 7.1
(@) Give the label letter P, Q, R, S or T for the arrow which represents:
1. the amplitude of the wave ...l [1]
2. the wavelength of the wave. ..........ccccccciiiiiiis [1]

(b) A student stands next to a pond and observes water waves on its surface. She counts 12
complete waves passing a point in the pond in a time of 8.0s.

Calculate the frequency of the water waves.

frEQUENCY = oo Hz [3]

(c) Fig. 7.1 shows a transverse wave. Describe the difference between transverse and
longitudinal waves.

You may draw a labelled diagram.

[Total: 8]
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8 Astudent uses a tank of water to observe waves on the surface of the water.

(&) The graph in Fig. 8.1 represents a wave on the surface of the water.

displacement

of water /\ /\
0 o>
\/ \/ distance

Fig. 8.1

(i) Draw on Fig. 8.1 to indicate the amplitude of the wave. Label the amplitude A. [1]
(i) Draw on Fig. 8.1 to indicate one wavelength of the wave. Label the wavelength L.  [1]
(b) The student creates waves in the water tank and places various barriers in their path.

(i) Fig. 8.2 shows the wavefronts as they approach a barrier placed at an angle of 45° to the

wavefronts.
wavefronts
water
tank direction of
travel of >
wavefronts
water

Fig. 8.2

On Fig. 8.2, draw three wavefronts after they have reflected from the barrier. Draw an
arrow to show the direction of travel of these wavefronts. [2]

© UCLES 2022 0625/32/FIM/22 [TU rn over
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(i) The student replaces the barrier in Fig. 8.2 with a different barrier, as shown in Fig. 8.3.

Fig. 8.3 shows the wavefronts as they reach the barrier.

wavefronts barrier

water
tank

direction of

travel of >

wavefronts

water narrow
gap
Fig. 8.3

On Fig. 8.3, draw three wavefronts after they have passed through the narrow gap. [2]

[Total: 6]
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9 (a) Fig. 9.1 shows the regions of the electromagnetic spectrum. One region is not labelled.

radio waves infrared | igjple light | Ultraviolet X-rays | gamma-rays
waves waves
Fig. 9.1
(i) In Fig. 9.1, one region is unlabelled.
State the name of the unlabelled region.
..................................................................................................................................... [1]
(i) Complete the sentence.

The direction of the arrow in Fig. 9.1 shows the regions of the electromagnetic spectrum

in order Of INCreasiNg ............uvvvvvrviiriireiiieiierirrrereeereeeneeee, :

(b) State two uses for X-rays.

[1]

© UCLES 2022

0625/32/FIM/22
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12 (a) Table 12.1 gives some properties of three different types of radiation.

Table 12.1
type of radiation nature relative charge ionising ability
gamma (y) electr\?vr;\?egnetic 0 low
beta () —1 (minus one) medium
alpha (o) helium nucleus
(i) Complete Table 12.1 by writing the missing property in each of the empty boxes. [3]

(i) State which type of radiation, alpha, beta or gamma, is the most penetrating.

..................................................................................................................................... [1]
(b) An isotope of beryllium, Be, has the nuclide notation:
9
Be.
Fig. 12.1 shows a diagram of one atom of this isotope.
electron
X
Y
Fig. 12.1 (not to scale)
Complete the labelling of Fig. 12.1. State the names for X and for Y.
D T
| OSSP
[2]
[Total: 6]
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6 Fig. 6.1 shows how the displacement of a transverse wave varies with time.

3.0

2.0

1.0

displacement/cm

0.0
0.0 0. .2 0 4

-1.0

-2.0

time/s

Fig. 6.1
(@) (i) Determine the amplitude of the wave in Fig. 6.1.
amplitude = ., cm [1]

(i) Determine the frequency of the wave in Fig. 6.1.

fTEQUENCY = oo Hz [2]

(b) Describe the motion of particles in a transverse water wave.

(c) Awave has a frequency of 400Hz and a wavelength of 0.90m.

Calculate the velocity of the wave.

VEIOCItY = ..iviiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeees m/s [3]

[Total: 9]
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7 (a) Astudent places a book in front of a plane mirror.

State three characteristics of the image of the book formed by the plane mirror.

(b) Visible light is one region of the electromagnetic spectrum. Another region is ultraviolet
radiation.

(i) Give one use of ultraviolet radiation.

[Total: 5]
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12 (a) State, in order, the names of the three planets closest to the Sun.

Closest to the SUN .o
Furthest from the SuN ...
[2]
(b) Define a light-year.
............................................................................................................................................. [2]
(c) Jupiter is 780000000000m (7.8 x 10 m) from the Sun.
The speed of light is 300000000m/s (3.0 x 108m/s) .
Calculate the time for light to travel from the Sun to Jupiter.
Me = s [2]

[Total: 6]
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6 Fig. 6.1 represents a transverse wave.

+30
displacement/mm
0
0.05 0.10 0.15 0.20
\ / \ / time/s—
-30
Fig. 6.1
(@) (i) Determine the amplitude of the wave in Fig. 6.1.
amPplitude = ..o mm [1]
(i) Determine the frequency of the wave in Fig. 6.1.
freqQUENCY = ... Hz [2]

(b) (i) State the name of one type of transverse wave.

(i) Describe the vibrations in a transverse wave.

[Total: 6]
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7 Fig. 7.1 represents an object placed close to a thin converging lens. The scale for the grid is
shown.

object focal
point

focal
point

5 ch

.-

5cm

Fig. 7.1
(@) (i) Determine the focal length of the converging lens. Use the information in Fig. 7.1.
focallength = ... cm [2]

(i) On Fig. 7.1, determine the position of the image formed by the lens, by continuing the
path of each ray beyond the lens. Use an arrow to indicate the position of the image.

[3]
(b) Fig. 7.2 shows the regions of the electromagnetic spectrum.
radio waves | microwaves in:cir;rfd visible light uItrIzia;vri]ct)Iet ................... ge:;nyr:a
Fig. 7.2
(i) InFig. 7.2, one region is unlabelled.
State the name of the unlabelled region.
..................................................................................................................................... [1]
(i) Describe one use of ultraviolet light.
...................................................................................................................................... [1]
(iii) Describe one harmful effect on people due to excessive exposure to ultraviolet light.
...................................................................................................................................... [1]
[Total: 8]
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11 Fig. 11.1 represents the four planets nearest to the Sun.

Q9 © © O

Sun Venus Earth

Fig. 11.1 (not to scale)

thealevelphysicstutor.com

(@) Two of the planets in Fig. 11.1 are not labelled. On each dotted line, write the name of the

planet.

[2]

(b) The distance of Venus from the Sunis 1.1 x 10 m. The speed of light is 3.0 x 108m/s.

Calculate the time it takes light to travel from the Sun to Venus.

time taken = ..o

(c) The mass of the Earth is greater than the mass of Venus.
The gravitational field strength on the surface of the Earth is 9.8 N/kg.
Suggest a value for the gravitational field strength on the surface of Venus.
Give a reason for your answer.

gravitational field strength on surface of Venus = ...........covvvvvvviviviiiiieeeieennenn,

1S5 1 0

© UCLES 2024 0625/32/FIM/24
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7 Fig. 7.1 shows the electromagnetic spectrum. One type of radiation is not labelled.

radio + micro- 1 infra-red 1 visible : X ' gamma
1 1 1 . 1 1 -rays 1
waves ' waves ' waves ! light ' ' ' rays
-
Fig. 7.1
(@) (i) On Fig. 7.1, add the label for the missing type of radiation. [1]

(ii) The arrow in Fig. 7.1 indicates a property that is increasing.

State the name of the property that is increasing in the direction of the arrow.

....................................................................................................................................... [1]
(ili) Compare the speeds of radio waves and visible light in a vacuum.
....................................................................................................................................... [1]
(b) (i) Describe how X-rays are used for security in airports.
....................................................................................................................................... [2]
(ii) Explain the properties of X-rays that make them useful in airport security.
....................................................................................................................................... [2]

[Total: 7]
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8 (a) Fig. 8.1 shows a tuning fork and a wooden block.

tuning fork

wooden block

-

Fig. 8.1
(i) The tuning fork is hit against the wooden block and then makes a sound.

Describe how the tuning fork produces the sound.

(ii) The tuning fork produces a sound with a frequency of 659 Hz.

State whether a healthy human ear can hear this frequency of sound. Explain your
answer.

(b) Fig. 8.2 represents the sound wave produced by a tuning fork.

/) /\ "\

A\ LN LA
LA

\¥% V4

Fig. 8.2
A second tuning fork produces a different sound.

Compared with the sound represented in Fig. 8.2, this sound is quieter and has half the
frequency.

On Fig. 8.2, draw the wave to show the sound produced by the second tuning fork. [2]

[Total: 5]
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6 Fig. 6.1 shows a mirror periscope. The periscope is used to view a golfer over the heads of other
people. The periscope has two plane mirrors each at an angle of 45° to the vertical.

periscope
45°
ray of light
- | _plane
mirror
i
golfer
45°

plane
/\/ mirror

Fig. 6.1 (not to scale)

(@) (i) OnFig.6.1:
1. Continue the ray of light from the golfer towards the upper mirror of the periscope

2. Draw and label the normal at the point where the ray strikes the mirror.

[1]

(ii) On Fig. 6.1, continue the ray of light after reflection at the upper mirror until it leaves the
periscope. [1]

(iii) State the law of reflection used to deduce the position of the ray of light after striking the
mirrors.

© UCLES 2019 0972/31/0/N/19
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(b) Fig. 6.2 shows three rays of red light each entering a semi-circular glass block.

air

semi-circular
glass block

ray of red light

air

semi-circular
glass block

ray of red light

air

semi-circular
glass block

ray of red light

Fig. 6.2
Table 6.1
angle of incidence description
X less than the critical angle
Y equal to the critical angle
4 greater than the critical angle

Using the information in Table 6.1, draw on Fig. 6.2 to complete the path of each ray of red
light. [3]

[Total: 6]
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7 Anobject, OX, is placed in front of a converging lens.

Fig. 7.1 shows a ray of light from the object passing through the lens.

Fig. 7.1

(@) (i) The lens forms an image of object OX.

On Fig. 7.1, draw another ray from X to locate the position of the image. [1]
(ii) On Fig. 7.1, draw an arrow to represent the image of OX and label it I. [1]
(iii) On Fig. 7.1, mark a principal focus for the lens and label it F. [1]

(iv) On Fig. 7.1, measure and record the focal length of the lens.

focallength = ..ooooviviiiiii cm [1]

(b) Describe the image I.

Choose words from the list. Tick (v) two boxes.

enlarged

diminished

same size

inverted

upright

[2]

[Total: 6]
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8 (a) Fig. 8.1 shows a student listening to the sound produced by a tuning fork.

( N

tuning fork

Fig. 8.1

(i) State how the tuning fork produces the sound.

..................................................................................................................................... [1]
(ii) Complete the following sentence. Choose a word from the box.
electromagnetic longitudinal transverse
A SOUNA WAVE S .ooiieiiiiieiieeeeeeeee e [1]
(iii) A loudspeaker produces a sound with a frequency of 25kHz.
A student with healthy ears cannot hear this sound. Explain why.
..................................................................................................................................... [2]

© UCLES 2019 0972/31/0/N/19 [Turn over
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(b) Fig. 8.2 represents a sound wave travelling in air.

Fig. 8.2 (drawn full size)

(i) The air particles are moving. On Fig. 8.2, draw two arrows in opposite directions to show
the movement of the air particles. [1]

(ii) Use Fig. 8.2 to determine the wavelength of the sound wave.

wavelength = ... cm [1]

(c) Describe a method of using water waves to demonstrate refraction.

[Total: 10]
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8 Plants carry out photosynthesis.

(a) State the names of two substances produced by photosynthesis.

(b) A student investigated how temperature affects the rate of photosynthesis. The concentration
of carbon dioxide was kept constant during the investigation.

The results are shown in Fig. 8.1.

A

rate of
photosynthesis

temperature

Fig. 8.1

(i) Predict how the rate of photosynthesis will change when carbon dioxide concentration
increases and the temperature is kept constant at 20 °C.

(i) State one factor other than temperature and carbon dioxide concentration that will affect
the rate of photosynthesis.

© UCLES 2020 0970/32/0/N/20 [TU rn over
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(c) In another investigation students used a plant which had variegated leaves.

One of the leaves from this plant is shown in Fig. 8.2.

A white:
chloroplasts
absent

B green:
chloroplasts
present

Fig. 8.2

Complete Table 8.1 to show where the processes of photosynthesis and respiration occurred
in this variegated leaf when the plant was in the light.

Place a tick (v) in each correct box.

Table 8.1

process area A area B

photosynthesis

respiration

[2]
(d) Cells in the mesophyll layers of a leaf carry out photosynthesis.

State the names of two leaf layers that light must pass through to reach the spongy mesophyli
cells.

© UCLES 2020 0970/32/0/N/20
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(e) Plants absorb mineral ions from the soil.

(i) State the name of the tissue that transports mineral ions in plants.

..................................................................................................................................... [1]
(i) State the name of the mineral ion that is used to make chlorophyll.
..................................................................................................................................... [1]
(ili) State the name of the mineral ion that is used to make amino acids.
..................................................................................................................................... [1]
(f) Plants are involved in nutrient cycles in ecosystems.
Describe the role of plants in the carbon cycle and the water cycle.
............................................................................................................................................. [4]

[Total: 15]
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6 (a) Fig. 6.1 shows part of a water wave.
A R
height
=)
0 Q P—
S distance
-~
Fig. 6.1
(i) State the letter P, Q, R, S or T on Fig. 6.1 that represents the wavelength of the water
wave.
..................................................................................................................................... [1]
(i) State the letter P, Q, R, S or T on Fig. 6.1 that represents the amplitude of the water
wave.
..................................................................................................................................... [1]
(iii) State what is meant by the term frequency of a wave.
..................................................................................................................................... [1]

© UCLES 2021 0972/31/0/N/21
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(b) Two students, A and B, use echoes to measure the speed of sound.
Student A has two blocks of wood that make a loud sound when banged together. Student B
has a stop-watch. They stand 120 m from a school wall as shown in Fig. 6.2.

stop-watch

school
L wall

Fig. 6.2 (not to scale)

Describe how the students use the arrangement in Fig. 6.2 to determine the speed of sound
in air.

[Total: 7]
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7  Fig. 7.1 shows a ray of red light entering a semicircular glass block. The ray strikes the flat surface
of the block at X and emerges into the air. Fig. 7.1 does not show the path of the refracted ray in
the air.

normql

air x

glass !

ray of
red light
Fig. 7.1
(@) On Fig. 7.1:

(i) draw the path of the refracted ray in the air [1]
(i) mark, and label with the letter i, the angle of incidence [1]
(iii) mark, and label with the letter r, the angle of refraction. [1]

(b) When the angle of incidence at X is 70°, the ray does not emerge from the glass into the air.

State what happens to the ray at X and explain why this happens.

(c) Visible light is one part of the electromagnetic spectrum. X-rays are also part of the
electromagnetic spectrum.

(i) Visible light and X-rays are travelling through a vacuum.

Compare their speed and frequency by completing the sentences.

The speed of visible light is .........ccvvveei the speed of X-rays.
The frequency of visible lightis ..., the frequency of X-rays.
[2]
(i) Describe one use of X-rays.
..................................................................................................................................... [1]
[Total: 8]
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11 (a) o (alpha)-particles, p (beta)-particles and y (gamma)-rays have different characteristics.

Complete Table 11.1 by indicating the correct type of radiation for each characteristic.
The first one is done for you.

Table 11.1

type of radiation

characteristic a-particles B-particles y-rays
(alpha-particles) (beta-particles) (gamma-rays)
largest mass v

most ionising

most penetrating

negatively charged

greatest speed

[3]
(b) A sample of radioactive material contains 80 mg of sodium-24.
The half-life of sodium-24 is 15 hours.
Calculate the mass of sodium-24 remaining in the sample after 45 hours.
Mass remaining = ........cccceeeeiiiii e, mg [3]
[Total: 6]
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6 A student investigates wave properties. He uses waves on the surface of a tank of water to show
the properties.

(@) The waves move from deep water to shallow water. Fig. 6.1 shows the wavefronts.

wavefronts —__ |
4
/
- //
/
/
/|
/
/
//

deep shallow
water water

Fig. 6.1

(i) State the name of the effect shown in Fig. 6.1.

(i) When the wave passes from deep water to shallow water, two of its properties change.

Describe how one of these properties changes.

(o1 £0] 01T & 4SO SO PP
Change iN PrOPEILY ..ooooiiiieeiieeeee e
[2]
(b) The student notes that it takes 10s to produce 25 complete waves in the water tank.
Calculate the frequency of the waves.
frequency of Waves = ........ccoiviiiiii e Hz [3]
(c) Waves on the surface of water are transverse waves.
(i) State one other example of a transverse wave.
..................................................................................................................................... [1]
(i) Describe the vibration of particles in a transverse wave
..................................................................................................................................... [2]

[Total: 9]
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10 (a) o (alpha)-particles, p (beta)-particles and y (gamma)-rays have different characteristics.

Complete Table 10.1 by indicating with a tick (v) the correct type of radiation for each
characteristic. The first row is done for you.

Table 10.1

characteristic type of radiation

o (alpha)-particles | p (beta)-particles v (gamma)-rays

electromagnetic wave v

least ionising

least penetrating

a helium nucleus

negatively charged

[3]

(b) The nucleus of an isotope of plutonium has 94 protons and 147 neutrons. The chemical
symbol for plutonium is Pu.

Write the nuclide notation that describes this nucleus.

[2]

(c) A sample contains 8.0 x 1012 atoms of a radioactive isotope of plutonium.
The half-life of this isotope of plutonium is 14 years.

Calculate the number of atoms of this isotope of plutonium remaining in the sample after
28 years.

number of atoms of plutonNiuMm reMaINING = ....c.vvviiiiiieii e [3]

[Total: 8]
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4  Fig. 4.1 represents a wave on the surface of water.

20

displacement/cm

A RNARRNAR

0 time/s

Fig. 4.1

(@) (i) Determine the amplitude of the wave in Fig. 4.1.

amplitude = ..., cm [1]

(i) Determine the frequency of the wave in Fig. 4.1.

freQUENCY = ... Hz [2]

© UCLES 2023 0972/31/0/N/23



CIE IGCSE - Paper 3 Theory Core 0625 3 - November 2023 - Question Pa... thealevelphysicstutor.com

9

(b) Fig. 4.2 shows wavefronts passing through a small gap in a barrier.
The arrows on the diagram show the directions of propagation of the wavefronts.

barrier
/

| >)>

gap
Fig. 4.2

State the name of the wave property shown in Fig. 4.2.

(c) Fig. 4.3 shows wavefronts changing direction as they pass from shallow water to deep water.
The arrows on the diagram show the directions of propagation of the wavefronts.

shallow -
water

Fig. 4.3

(i) State the name of the wave property shown in Fig. 4.3.

(i) State one property of the water wave, other than direction, that changes as it moves
from shallow water to deep water.

[Total: 6]
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5 Fig. 5.1 shows the main regions of the electromagnetic spectrum in order of increasing frequency.

increasing frequency

-
radio . visible . gamma
infrared . ultraviolet
waves light rays
Fig. 5.1
(@) Two of the regions are unlabelled.
Add the correct label to each of the unlabelled regions in Fig. 5.1. [2]

(b) State one use of infrared radiation and one use of ultraviolet radiation.

infrared radiation

[2]
(c) Describe possible harmful effects of excessive exposure to:
infrared radiation
ultraviolet radiation
[2]

[Total: 6]
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7 Fig. 7.1 shows a ray diagram for an object positioned on the principal axis of a thin converging
lens.

F, and F, are the focal points of the lens and C is the centre of the converging lens.

[lobject I
T L C AN Fz .
= —— - axis
Fi TS
AN —
ﬁ\ T ——
i1l ™ il
object distance = 25cm AN
NN N
EEEESEEEE NN NN NN S
Fig. 7.1
(@) OnFig. 7.1, each small square of the grid represents 1.0cm.
Determine the focal length of the converging lens.
focal length = ... cm [1]

(b) On Fig. 7.1, draw an arrow to show the position of the image formed by the converging lens.

[1]

(c) State three characteristics of the image formed by the converging lens.
PP P TP PUPPPPPRTPTN
TR
SR
[3]

[Total: 5]
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11 Fig. 11.1 represents the Sun and part of the Solar System.

Mars

Fig. 11.1 (not to scale)

(@) Complete the labels on Fig. 11.1 by writing on the dotted lines. [3]
(b) Complete the sentences about the Sun.

The Sun consists mostly of the elements

AN Lo e regions of the electromagnetic spectrum.

[4]

(c) Give an estimate for the diameter of the Milky Way galaxy.

diameter= ...l light-years [1]

[Total: 8]
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Fig. 6.1 shows some students near some rocky cliffs looking at a boat at sea. The students watch
a firework display on the boat. One of the fireworks bursts and makes a loud sound.

a firework
burstingin 7, _*)

Fig. 6.1 (not to scale)

(@) The students hear a loud sound from the firework and then they hear a quieter, similar sound.

State what causes the second quieter, similar sound.

(b) The time from when the students see the firework burst to when they hear the first, loud
sound is 1.3s.

Calculate the distance from the firework to the students.

Use the speed of sound in air = 340m/s.

distance to firework = .......ccccoiiiiiiii m [3]

[Total: 4]
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AT -
7 (a) Astudent demonstrates three different processes that change the direction of water waves in
a ripple tank.
Fig. 7.1, Fig. 7.2 and Fig. 7.3 illustrate the three processes.
(i) /
/42
barrier /]
A
direction of
wave travel
Fig. 7.1
State the name of the process shown in Fig. 7.1.
..................................................................................................................................... [1]
(i)
/barrier
direction of - >
= )
wave travel M
Fig. 7.2
State the name of the process shown in Fig. 7.2.
..................................................................................................................................... [1]

© UCLES 2024 @ 0972/31/0/N/24
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(i) deep water shallow
water

direction of
wave travel

Fig. 7.3

State the name of the process shown in Fig. 7.3.

(iv) Give areason why the waves in Fig. 7.3 change direction as they move from deep water
to shallow water.

..................................................................................................................................... [1]
(b) Describe the direction of vibration of particles in a transverse wave.
............................................................................................................................................. [2]
(c) Fig. 7.4 lists examples of waves. Two of the examples are transverse waves.
radio waves
seismic P-waves
light waves
sound waves
Fig. 7.4
Indicate which of the examples are transverse waves.
Put a tick (v) in the box next to each example of a transverse wave. [2]
(d) The velocity of a wave is 1500m/s. The frequency of the wave is 250 Hz.
Calculate the wavelength of the wave.
wavelength = ... m [3]
[Total: 11]

© UCLES 2024 @ 0972/31/0/IN/24 [Turn over
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8 (a) Fig. 8.1 shows a ray diagram for a thin converging lens.
The lens forms an image of the object. The object is positioned 30 cm from the centre of the
lens.
30cm 8.0cm 3.0cm

N .

7
object

Fig. 8.1 (not to scale)

image

(i) Determine the distance of the image from the centre of the lens. Use information from

Fig. 8.1.
image distance = ........cccccooiiiiiiie m [1]
(ii) Determine the focal length of the lens. Use information from Fig. 8.1.
focallength= ... m [1]
(iii) State two characteristics of the image formed by the lens in Fig. 8.1.
L et et ettt et eteeeeteeeeteeeaeeeeaeeeeateeeaseeeateeeateeeanteeeanteeeanneeeanneeeanreeeanteeeaneeeanes
ST PR PR
[2]
(b) Fig. 8.2 shows labels for part of the electromagnetic spectrum in order of decreasing
wavelength.
ViSible “ght UItraViOIet ..................................................................
decreasing wavelength .
Fig. 8.2
(i) Complete Fig. 8.2 by writing the name of one type of radiation in each box. [2]
(ii) State one use of ultraviolet radiation.
..................................................................................................................................... [1]
(iii) State one danger to people from excessive exposure to ultraviolet radiation.
..................................................................................................................................... [1]
[Total: 8]
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8 A man looks at his reflection in a vertical mirror. This is shown from the side in Fig. 8.1.

MIrror

Fig. 8.1

(@) On Fig. 8.1, accurately mark with a clear cross where the image of the tip A of the man’s
beard will be. Label the cross B. [2]

(b) On Fig. 8.1, accurately draw a ray from the tip of the man’s beard that reflects from the mirror
and goes into his eye. Use arrows to show the direction of the ray. [2]

(c) On Fig. 8.1, mark the angles of incidence and reflection at the mirror using the letters j and r.
[1]
[Total: 5]

© UCLES 2016 0972/03/SP/18
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9 Fig. 9.1 represents the regions of the electromagnetic spectrum.

microwaves infra-red  visible X-rays

y-rays

~ N\

thealevelphysicstutor.com

Fig. 9.1

(a) Two of the regions have not been named in Fig. 9.1.

In the two boxes below the spectrum, write the names of these regions.

[2]

(b) Write “long wavelength” next to the long wavelength end of the electromagnetic spectrum. [1]

(c) State one use for the radiation of each of the following regions.

infra-red

© UCLES 2016 0972/03/SP/18
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[Turn over



CIE IGCSE - Paper 4 Theory Extended 0625 4 - June 2018 - Questions thealevelphysicstutor.com

6

5 (a) Aray of lightin air is incident on a glass block. The light changes direction.
State

(i) the name of this effect,

(ii) the cause of this effect.

(b) Fig. 5.1, drawn to full scale, shows a thin converging lens of focal length 3.5cm.

|
|
B I
O 11
\1]
| l\
1.0 ch \?E -lene
| [T 11
1.0cm
Fig. 5.1

(i) On Fig. 5.1, mark each of the two principal focuses and label each with the letter F.  [1]
(i) An object O of height 4.4cm is placed a distance of 7.5cm from the lens.

On Fig. 5.1, draw rays from the tip of the object O to locate the image. Draw and label
the image. [3]

(iii) Determine the height of the image.

height of the image = ..., [1]

(iv) State and explain whether the image is real or virtual.

[Total: 8]
© UCLES 2018 0972/41/M/1J/18
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7

6 (a) Fig. 6.1 shows wavefronts approaching a gap in a barrier.

wavefront
—_—
7]
barrier
Fig. 6.1
(i) On Fig. 6.1, draw three wavefronts to the right of the barrier. [2]

(ii) Fig. 6.2 shows the gap in the barrier increased to five times the gap in Fig. 6.1.

wavefront
—_
barrier
Fig. 6.2
On Fig. 6.2, draw three wavefronts to the right of the barrier. [2]

© UCLES 2018 0972/41/M/1J/18 [Turn over
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8

(b) Describe, with a labelled diagram, an experiment using water waves that shows the reflection
of wavefronts that occur at a straight barrier.

[Total: 8]

© UCLES 2018 0972/41/M/1J/18
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Green light of frequency 5.7 x 1014Hz is travelling in air at a speed of 3.0 x 108m/s. The light is
incident on the surface of a transparent solid.

Fig. 6.1 shows the wavefronts and the direction of travel of the light in the air.

wavefront

air
solid

Fig. 6.1

The light travels more slowly in the transparent solid.

(@) Explain, in terms of the wavefronts, why the light changes direction as it enters the solid. You
may draw on Fig. 6.1 as part of your answer.

............................................................................................................................................. [3]
(b) The refractive index of the transparent solid is 1.3.
(i) The light is incident on the surface of the solid at an angle of incidence of 67°.
Calculate the angle of refraction of the light in the solid.
angle of refraction = .........ccccciviiiiiiiiiiiii e [2]

© UCLES 2019 0972/41/M/3/19
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(i) Determine the wavelength of the green light in the transparent solid.

wavelength = ... [4]

[Total: 9]
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9
5 The distance between the centre of a thin converging lens and each principal focus is 5.0cm.

(a) Describe what is meant by the term principal focus for a thin converging lens.

(b) The lens is used as a magnifying glass to produce an image | of an object O.

() Underline the terms that describe the nature of the image produced by a magnifying
glass. [2]

diminished enlarged inverted real same size upright virtual

(i) Fig. 5.1 is a full-scale diagram of the lens and the image I.

I
| A
I [AA)
L)
1
I
| 1
|
centrerofilens
\
| |
1o
lcr |
7
1cm V
| |
[ [

Fig. 5.1 (full-scale)

1. OnFig. 5.1, mark both principal focuses and label each of them F. [1]
2. Bydrawing on Fig. 5.1, find the position of object O and add object O to the diagram.
[3]
(iif) Using Fig. 5.1, determine the distance of object O from the centre of the lens.
dISTANCE = oo [1]
[Total: 9]

© UCLES 2020 0972/41/M/3/20 [TU rn over
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10
6 The speed of sound in air is 340m/s.

(a) Calculate the range of wavelengths for sounds that are audible by a healthy human ear.

wavelengths range from ..........cccooooeeviiiiininnnnn. [ (0 [2]
(b) Sound waves are longitudinal waves.

Describe how a longitudinal wave differs from a transverse wave.

Fig. 6.1

The drum produces a low frequency sound. Other musical instruments produce a high
frequency sound. These sounds are equally loud.

A young man at the side of the building hears the drum but not the high frequency sounds
from the other musical instruments.

Explain why this happens.

[Total: 8]

© UCLES 2020 0972/41/M/3/20
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6 Fig. 6.1 is a full-scale diagram that represents a sound wave travelling in air.

\J

direction of travel

Fig. 6.1

(@) On Fig. 6.1, mark two points, each at the centre of a different compression. Label both of the
points C. [1]

(b) The speed of sound in air is 330m/s.

Measure the diagram and determine the frequency of the sound.

freqQUENCY = oo [3]

© UCLES 2021 0972/41/M/3/21
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(c) The wave reaches a barrier. Fig. 6.2 shows the wave passing through a gap in the barrier.

The frequency of the wave is increased to a value many times greater than the value obtained
in (b).

Describe and explain two ways in which a diagram representing the wave with the greater
frequency differs from Fig. 6.2.

[Total: 7]

© UCLES 2021 0972/41/M/13/21 [TU rn over
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7 Fig. 7.1 is a full-scale diagram of a small nail N in front of a thin converging lens. The line L
represents the lens.

X
——Z

t

<

m Y

Fig. 7.1 (full scale)
The focal length of the lens is 3.0cm.
(a) Rays of light, parallel to XY, are travelling towards the lens.

Describe what happens to the light after it passes through the lens.

(b) On Fig. 7.1, mark and label with an F each of the two principal focuses of the lens. [1]

(c) The small nail N, of height 1.2cm, is positioned 2.0cm to the left of the lens.

(

) By drawing on Fig. 7.1, find the position of the image | of N and add image | to the
diagram. [3]

(i) State and explain whether I is a real or a virtual image.

(iii) State the name given to a lens when it is used in this way.

[Total: 9]
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5 Fig. 5.1 shows a block ABCD made of glass that has a refractive index of 1.5. The block has one
curved side AB and three straight sides, BC, CD and DA.

monochromatic light B

| __—glass block

[ 1 []

Fig. 5.1

There are right angles at C and D. The curved side AB is one quarter of the circumference of a
circle that has its centre at point P.

A ray of monochromatic light enters the block through the curved side AB and strikes side BC at P.
Some light emerges into the air and some is reflected.

(a) State what is meant by monochromatic.

............................................................................................................................................. [1]
(b) Explain why the ray of light does not change direction when it enters the block through side
AB.
............................................................................................................................................. [2]
(c) Show that the critical angle c for glass of refractive index 1.5 is 42°.
[2]

© UCLES 2023 0972/41/M/3/23
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(d) Fig. 5.1 shows that the angle between the ray of light and line AP is 6, where line AP is at right
angles to side BC.

Angle 6 increases to 45°.

(i) State and explain what happens to the light that strikes P.

(i) When 6= 45°, the reflected light strikes side CD.

Describe what happens when this reflected light strikes side CD.

[Total: 8]
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6 A mobile phone (cell phone) network uses microwaves of frequency 1.9 x 10°Hz to transmit and
receive signals.

The speed of microwaves in air is 3.0 x 108m/s.

(@) Calculate the wavelength of these microwaves in air.

wavelength = ... [2]

(b) State two reasons why microwaves are used for mobile phone (cell phone) signals.

(c) All mobile phone (cell phone) networks use digital signals to communicate with the phone.

(i) Describe, with the aid of a diagram, how a digital signal differs from an analogue signal.

..................................................................................................................................... [3]
(i) State two advantages of using digital signals rather than analogue signals.

PSRRI

2RSS

[2]

[Total: 9]
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8
4  The lens in a magnifying glass is a converging lens.

(@) Fig. {1.1 shpws the lens of the magnifying glass, its two focal points, F; and F,, and its
principal axis.

=

/)/ lens
@ L
principal axis 1 \/

Fig. 4.1

(i) State what is meant by ‘focal point’.

(i) A student using the magnifying glass sees a magnified image of an object.
On Fig. 4.1, mark:

* apoint X on the principal axis for a possible position of the object
* apoint E for a possible position of the student’s eye.

[1]
(iii) Underline two words in the list that describe the image produced in (a)(ii).

inverted real upright virtual

[1]
(b) The refractive index of the glass used to make the lens is 1.5.
(i) The speed of light in air is 3.0 x 108m/s.

Calculate the speed of light in the glass.

Speed in glass = ... [2]

© UCLES 2024 0972/41/M13/24
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(i) State what happens to the wavelength of light as it passes into the lens.

(c) Converging lenses are used in spectacles (glasses) to correct one problem with vision.

State the name of the problem and explain how a converging lens is used to correct it.
You may draw a diagram.

name of ProbIEM: ...

[Total: 10]
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5 (a) Describe how a longitudinal wave differs from a transverse wave.

(b) Fig. 5.1 represents a seismic wave produced by an earthquake.

A

Fig. 5.1

(i) State whether this seismic wave is a P-wave (primary) or an S-wave (secondary).
Justify your choice.

(i) The wave represented in Fig. 5.1 has a wavelength of 1.2 x 10*m.

Calculate the actual distance between point J and point K.

dISTANCE = oo [2]
(ili) The wave in (ii) travels through the ground at a speed of 4600m/s.
As the wave passes a certain point, the ground completes 5 oscillations.

Calculate the time that it takes for the wave to pass. Show your working.

[Total: 8]
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9 The Sun is one of many billions of stars in the Milky Way. The Sun emits a very large quantity of
energy as electromagnetic radiation.

(a) State the three regions of the electromagnetic spectrum in which the Sun emits the
most energy.

(b) Electromagnetic radiation from the Sun travels at a speed of 3.0 x 108m/s. The radiation
takes 500s to reach the Earth.

Calculate the distance from the Sun to the Earth.

distance = ... [2]

(c) Approximately 4.6 billion years ago, the Sun formed from an interstellar cloud of gas and
became a stable star.

(i) Describe and explain what happens as an interstellar cloud of gas forms a protostar.

[Total: 9]

© UCLES 2024 0972/41/M13/24
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6 (a) Fig. 6.1 represents the electromagnetic spectrum.

visible light

radio waves | microwaves A B C D

Fig. 6.1

State the radiation in each of the regions represented by A, B, C and D in Fig. 6.1.

(2]

© UCLES 2018 0625/42/F/M/18



CIE IGCSE - Paper 4 Theory Extended 0625 4 - Questions thealevelphysicstutor.com

(b) A source emits visible light.

Fig. 6.2 shows a ray of red light from the source incident on the face XY of a glass prism at
point S.

. hormal

ray of
red light

Fig. 6.2

The angle of incidence i of the ray is 35°. The refractive index of the glass for red light is 1.5.

(i) Calculate the angle of refraction in the glass at S.

angle of refraction = ... [2]

(ii) On Fig. 6.2, draw the refracted ray at face XY and the ray emerging from face XZ of the
prism. Label this ray R. [2]

(iii) Aray of blue light follows the same path as the ray of red light incident on the face XY.
On Fig. 6.2, draw the path of this ray in the prism and emerging from the prism.
Label this ray B. [2]

[Total: 8]
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7 (a) The speed of a light wave in air is 3.00 x 108m/s. The refractive index of water is 1.33.

Calculate the speed of the light wave in water.

(b) Fig. 7.1 shows parallel wavefronts of a light wave in air incident on a boundary with a
transparent plastic.

direction
of light wave

air
transparent
plastic
Fig. 7.1

On Fig. 7.1,

(i) draw the positions of the four refracted wavefronts in the plastic, [3]
(i) draw an arrow to show the direction of travel of the refracted wave, [1]
(iii) label the angle of refraction r of the light wave. [1]

[Total: 7]
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8 Fig. 8.1 shows parallel wavefronts of a light wave in ice. The wavefronts are incident on a boundary
with air.

direction
of wave

ice

air

Fig. 8.1

The speed of the light wave in air is 3.0 x 108m/s. The refractive index of the ice is 1.3.

(a) On Fig. 8.1:
(i) draw the wavefronts of the wave that passes into the air [3]
(i) draw arrows to show the direction of travel of the refracted wave [1]
(iii) label the angle of incidence i and the angle of refraction r. [1]

(b) Calculate the speed of the light wave in the ice.

[Total: 7]
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6 (a) Fig. 6.1 shows crests of a water wave moving from left to right in a harbour.

crest of wave

\

harbour wall

Fig. 6.1
(i) On Fig. 6.1, draw three more crests to the right of point A. [2]

(i) State the name of the wave process that occurs as the wave passes point A.

(b) Fig. 6.2 shows the crests of another wave moving from left to right in a different part of the
harbour. This wave moves from deep water to shallow water.

deep water shallow water

crest of wave —_|

Fig. 6.2

(i) On Fig. 6.2, draw an arrow to show the direction of movement of the wave after it has
passed into the shallow water. [1]

(if) State the name of the process that occurs as the wave passes into the shallow water.

© UCLES 2020 0625/42/F/M/20
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(iii) Complete Table 6.1 to state whether each of the properties of the wave increases,
decreases or stays the same as the wave passes into the shallow water.

Table 6.1

property effect

wavelength

frequency

speed

[3]

[Total: 8]
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7 (a) Fig. 7.1 shows a converging lens and the image | formed when an object is placed to the left
of the lens. The principal focuses are labelled A and B and the centre of the lens is labelled C.

(i) OnFig. 7.1, draw two rays to locate the position of the object.
Draw the object and label it O.

lens

Fig. 7.1
(3]

(i) Ring all of the following distances that are equal to the focal length of the lens.

AB AC CB 2AB
[2]

© UCLES 2020 0625/42/F/M/20
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(b) Fig. 7.2 shows green light passing through a triangular glass block.

Fig. 7.2
Red light enters the triangular glass block shown in Fig. 7.2 along the same path as the green
light.
(i) On Fig. 7.2, draw the path of the red light within the triangular glass block. [1]

Fig. 7.3 shows green light passing through a rectangular glass block.

Red light enters the rectangular glass block shown in Fig. 7.3 along the same path as the

green light.
N
Fig. 7.3
On Fig. 7.3:
(i) draw the path of the red light within the rectangular glass block [1]
(ili) draw the path of the red light after leaving the rectangular glass block. [1]

[Total: 8]
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5 (a) State the name of the reflection of a sound wave or ultrasound wave.

(b) Fig. 5.1 shows an ultrasound wave being used to scan an internal organ of a human body.

ultrasound transmitter

and receiver \
\
ultrasound S z /

wave

internal organ

Fig. 5.1
The ultrasound wave has a frequency of 2.0MHz and passes through human tissue at a

speed of 1500m/s.
Calculate the wavelength of the ultrasound wave in human tissue.

wavelength = ... [3]

(c) Fig. 5.2 shows crests of a wave from a point source S approaching a straight barrier.

—

T

straight barrier

-

]

Fig. 5.2
(i) On Fig. 5.2, indicate and label one wavelength.

(i) On Fig. 5.2, draw three crests of the wave reflected from the barrier.

[3]

[Total: 7]
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6 (a) Fig.6.1is afull scale diagram showing a converging lens, the two principal focuses F, and F,
and an object PO.

O

Fig. 6.1

On Fig. 6.1, draw two rays from point O of the object to determine the position of the image.
Label the image 1J. Measure the length of the image.

image length = ...
[3]
(b) Ring three descriptions of the image.
diminished magnified real same size
same way up as object upside down compared to object virtual [3]

© UCLES 2021 0625/42/FIM/21 [TU rn over
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(c) Fig. 6.2 shows three rays of green light passing through glass blocks.

ray of green light

glass blocks

\

|

|

|

|

|

|

|

Fig. 6.2

Three rays of red light approach the glass blocks on the same paths as the rays of green
light.
On Fig. 6.2, draw the paths of these rays of red light to the right of the glass blocks. [2]

[Total: 8]
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5 Aboy looks at the image of a clock in a plane mirror. Fig. 5.1 shows the mirror, the clock and the
position of one of the boy’s eyes.

(@ ()
(i)
(iii)

(iv)

© UCLES 2022

) mirror
— ~<F——boy’s eye
clock
Fig. 5.1
On Fig. 5.1, draw a ray of light from the clock, reflected to the boy’s eye. [2]
On Fig. 5.1, mark with an X the position of the image of the clock. [1]

State whether the image formed by the mirror is virtual or real.

Explain your answer.

..................................................................................................................................... [1]
Fig. 5.2 shows the image of the clock seen by the boy.
Fig. 5.2
The boy now looks directly at the clock.
On Fig. 5.3, draw what the boy sees.
Fig. 5.3
[1]

0625/42/F/M/22 [Turn over
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(b) (i) The clock is illuminated by a source of monochromatic green light.

State the meaning of monochromatic.

..................................................................................................................................... [1]
(i) The green light has a wavelength of 5.6 x 10~/ m.
Calculate the frequency of this green light.
fTEQUENCY = .o [3]
[Total: 9]
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5 (a) Fig. 5.1 shows a semicircular transparent plastic block.

semicircular
transparent
plastic block

Fig. 5.1

A ray of light is incident normally on the curved surface of the block. The refractive index of
the plastic is 1.5.

(i) Calculate the critical angle for the plastic.

critical angle = ... [2]

(i) On Fig. 5.1, draw the path of the ray in the block and after the ray emerges from the
block. [2]
(b) Fig. 5.2 is a full-scale diagram of a lens and an object O.

|
lens |

Fig. 5.2
The point marked F shows the position of a principal focus of the lens.
(i) Determine the focal length of the lens.
focallength = ... [1]

(i) On Fig. 5.2, draw two rays from the object to locate the image. Label the image I.  [3]
© UCLES 2023 0625/42/F/M/23
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(c) Fig. 5.3 shows a simplified diagram of an eye with rays from a distant object and the path of
the rays inside the eye of a person with short sight.

retina

lens

Fig. 5.3

On Fig. 5.4, draw an additional lens outside the eye to correct short-sightedness and show
the path of the rays inside the eye.

Fig. 5.4
2]

[Total: 10]
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6 (a) Sound waves have compressions and rarefactions.
Explain what is meant by compression and rarefaction.

(olo] 001 o] £ o] o H TP UTT P PPPPPPPPRPPP

(b) We can see light from the Sun but we cannot hear any sound from it.

State the reason for this.

(c) During a thunderstorm, an observer sees the lightning almost immediately but hears the
sound of the thunder several seconds later. The thunder and lightning are produced at the
same time.

The sound of the thunder is heard 9.0s after the lightning is seen. The speed of sound in air
is 340m/s.

Calculate the distance from the thunderstorm to the observer.

dISTANCE = oo [2]

© UCLES 2023 0625/42/F/IM/23
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(d) In a lightning strike, there is a current of 3.0 x 10*A for 48 ms.

Calculate the charge that flows.

[Total: 8]
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5 (a) (i) Table 5.1 shows applications of regions of the electromagnetic spectrum.

Complete the second column of the table with the region of the electromagnetic spectrum
used for each application.

Choose from the regions in this list:
gamma rays infrared microwaves radio waves ultraviolet
Each region may be used once, more than once or not at all.

Table 5.1

application region of electromagnetic spectrum

cancer treatment gamma rays

Bluetooth data connection

optical fibres

security marking

sterilising food

wireless internet

[3]

(i) State the approximate speed of radio waves in air.

(b) Fig. 5.1 shows successive crests of a wave after a plane wave has passed through a gap.

Fig. 5.1

(i) On Fig. 5.1 draw three successive crests before the wave reaches the gap. [2]

© UCLES 2024 0625/42/FIM/24
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(i) Fig. 5.2 shows a much wider gap. A plane wave of the same wavelength as in (b)(i) is
incident on the gap from the left side of the barrier.

Fig. 5.2
On Fig. 5.2, draw three successive crests of the wave after the wave has passed through
the gap. [2]
[Total: 8]

© UCLES 2024 0625/42/FIM/24 [TU rn over
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6 Fig. 6.1 shows a full-scale diagram of an object O and its image | produced by a converging lens.
The lens and its position on the principal axis are not shown.

principal axis

°!

I
Fig. 6.1
(@) On Fig. 6.1, draw:
e asingle ray to locate the position of the centre of the converging lens
e aline to represent the position of the lens and label the line L.
[2]
(b) Determine the focal length of the lens by drawing another ray on Fig. 6.1.
focal length = ..o [2]
(c) The object is moved 2.0cm closer to the lens.
State two changes to the characteristics of the image.
PP
PP PPPPPPTTTR
[2]
[Total: 6]
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7 (a) A laser produces a beam of monochromatic light. State what is meant by the term

monochromatic.

(b) A wave, in air, is incident on a glass block. Fig. 7.1 shows the wavefronts at the air-glass
boundary. The arrow shows the direction of travel of the wavefronts.

direction of
travel of
wavefronts
/ air

glass

Fig. 7.1

The wave undergoes reflection and refraction at the air-glass boundary.

On Fig. 7.1 draw:

(i) the wavefronts of the reflected wave

[3]
[3]

(c) A transverse wave is produced in a long, horizontal rope. The rope is much longer than the
wavelength of the wave.

(i) the wavefronts of the refracted wave.

In the space below, sketch a diagram to show the appearance of the rope as the wave passes
along it. Label two important features of the wave.

[2]

[Total: 9]
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8 A vibrating source on a ship produces a sound wave that travels through the ocean. The wave
produced is a longitudinal wave.

(a) Explain what is meant by the term longitudinal wave.

............................................................................................................................................... [3]
(b) The frequency of the sound wave is 800 Hz.
(i) The speed of sound in air is 330m/s.
State a typical value for the speed of sound in a liquid.
...................................................................................................................................... [1]

(if) Using your value from (b)(i), calculate the wavelength of the sound wave in the ocean.

wavelength = ... [2]

[Total: 6]
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4 Fig. 4.1 shows a loudspeaker that is producing a sound wave in air of frequency 15000 Hz.

hollow
paper
cone
(o,
(o,
Fig. 4.1
(a) Describe how the cone of the loudspeaker produces this sound.
............................................................................................................................................. [3]
(b) The speed of sound in air is 330m/s.
Calculate the wavelength of this sound.
wavelength = ... 2]

© UCLES 2019 0972/41/0/N/19
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(c) The loudspeaker is placed a considerable distance to the left of a barrier with a gap. The
width of the gap is double the wavelength of the sound. Sound from the loudspeaker reaches
the barrier and passes through the gap.

Fig. 4.2 shows the gap in the barrier.

barrier

barrier

Fig. 4.2 (not to scale)
On Fig. 4.2, sketch a diagram that represents the sound wave as a series of wavefronts
* travelling towards the barrier
* inthe gap

* and travelling away from the barrier.

(3]

[Total: 8]
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8 Fig. 8.1 shows a ray of red light incident on one side of a glass prism in air.

glass prism

red light

Fig. 8.1
For red light, the refractive index of glass is Ng.
(@) The angle of incidence is 53° and the angle of refraction in the glass is 30°.

(i) Calculate ng.

(ii) On Fig. 8.1, sketch a line to indicate the path of the red light when it emerges from the
glass prism. Label this path R. [1]

(iii) Explain why the quantity refractive index does not have a unit.

(b) For violet light, the refractive index n,, of glass is slightly larger than ng.
(i) Aray of violet light is incident on the prism along the same path as the ray of red light.

On Fig. 8.1, sketch a line to indicate the path of the violet light in the prism and when it
emerges into the air. Label this path V. [1]

(ii) When a ray of white light is incident on the prism, dispersion produces a continuous
spectrum of coloured light.

State how the speed of light in glass depends on its frequency. Explain how this is shown
by the dispersion of white light in the prism.

ST £ 1 (=T 0 0] o | PR

EXPIANATION ... e e e e e e e e e e s

[Total: 8]
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2 Fig. 2.1 is a vertical section of a human molar tooth and surrounding structures.

NEPEPY N AN
-

Fig. 2.1

PSPPSR
PP
PP PPPPPPTTTR
TP TUPPPT
[4]

(b) Describe and explain the function of molar teeth.
............................................................................................................................................. [3]

© UCLES 2020 0970/42/0/N/20 [TU rn over
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(c) Fig. 2.2 is an X-ray of decay in a molar tooth.

decayed molar tooth

Fig. 2.2

Explain how tooth decay occurs.

[Total: 11]
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5 (a) Explain, in terms of the behaviour of light rays, what is meant by principal focus for a thin
converging lens.

(c) Alens is used to produce a focused image of an object on a translucent screen. Fig. 5.1
shows the object O and its image 1.

translucent
screen

Y v

Fig. 5.1
(i) Consider the straight ray that passes from the tip of O to the tip of | and find the position
of the lens. Mark the position of the lens by drawing a vertical line labelled L from the top
of the grid to the bottom. [1]

(i) On Fig. 5.1, draw a ray that passes through one of the principal focuses and determine
the focal length of the lens.

focallength = ..., [2]

© UCLES 2021 0972/41/0/N/21
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(iii) Object O is a printed document that includes a large letter R on the side facing the lens.
The top edge of the document corresponds to the tip of O. Fig. 5.2 shows the printed
document.

R ADBd

Fig. 5.2 Fig. 5.3

top edge —

printed +—
document

On Fig. 5.3, mark a tick in one of the boxes ([/]) to indicate how the image on the
translucent screen appears to someone who is looking at the screen from point P. Explain
why the image has this appearance.

[Total: 8]
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6 X-rays are electromagnetic waves. Fig. 6.1 shows the position of X-rays in the electromagnetic
spectrum arranged according to increasing wavelength.

gamma-rays X-rays J K microwaves L

visible light

increasing wavelength

Fig. 6.1
(@) Three components of the spectrum are unnamed but labelled J, K and L.

(i) State the names of these three components.

TR TP PT TR
TSP PP
TSP TPT R
[2]
(i) State which of these three components has the lowest frequency.

..................................................................................................................................... [1]

(b) Calculate the frequency of X-rays that have a wavelength of 1.2 x 10~°m in a vacuum.
freqUeNCY = ..o [3]

(c) (i) Describe one medical use of X-rays.

..................................................................................................................................... [3]

© UCLES 2021 0972/41/0/N/21
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(i) State one reason why it is necessary to take safety precautions when X-rays are used.

[Total: 10]
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7  Aplastic rod becomes negatively charged when it is rubbed with a woollen cloth.

(a) Describe, in terms of particles, how the rod becomes negatively charged when rubbed with
the cloth.

(b) Alight, conducting ball is at rest on a metal table. When the rod is brought close to the ball, as
shown in Fig. 7.1, the ball jumps up towards the rod.

rod

metal table

Fig. 7.1

(i) Explain why the ball jumps up.

(i) The ball touches the rod and falls back down to the table.

Explain why this happens.

[Total: 7]
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5 Fig. 5.1 shows a heater in a bathroom.

Fig. 5.1

The heater is at a very high temperature and it glows red. The manufacturer states:

“The heater emits light and radiation and it transfers thermal energy by radiation.”

(a) State the part of the electromagnetic spectrum that transfers thermal energy.

............................................................................................................................................. [1]
(b) State:
(i) one way in which visible light and the radiation identified in (a) are similar
..................................................................................................................................... [1]
(i) one way in which visible light differs from the radiation identified in (a).
..................................................................................................................................... [1]

© UCLES 2022 0972/41/0/N/22
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(c) Some surfaces are better at emitting radiation than others.

(i) Describe an experiment to show whether a black surface or a white surface is the better
emitter of radiation. You may draw a diagram.

(i) To ensure that the conclusion reached in the experiment in (c)(i) is correct, several
details of the experiment must be identical when testing the two different surfaces.

State two quantities in the experiment that you described that must be identical during
the test.

[Total: 8]
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6 The red light produced by a laser is monochromatic.

(a) State what is meant by monochromatic.

(b) The red light from the laser hits the curved surface of a semicircular transparent plastic block
at point P and passes into the plastic.

The red light travels through the plastic and hits the straight edge of the block at its midpoint M.

Fig. 6.1 shows that some of the light is reflected and that some light travels in the air along
the straight edge of the plastic block.

laser

reflected light

plastic block

Y

Fig. 6.1

The speed of light in air is 3.0 x 108m/s.

(i) Explain why the red light does not change direction as it enters the plastic block.

..................................................................................................................................... [2]
(i) At M, the angle between the red light in the plastic and the normal is 37°.
Calculate the speed of the red light in the plastic.
SPEEA = i [4]

© UCLES 2022 0972/41/0/N/22
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(iii) In the plastic, blue light travels slightly slower than red light and so the critical angle for
blue light is smaller than the critical angle for red light.

The laser that emits red light is replaced by one that emits blue light. Now blue light
enters the block at P and hits the straight edge at M.

Explain what happens to the blue light after it hits the straight edge at M.

[Total: 10]
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4  Aradio transmitter is a very tall, thin cylinder. It is prevented from falling over by wires which have
one end fixed to the transmitter and the other end fixed in the ground. The ends of the wires in the
ground are a long distance from the transmitter.

Fig. 4.1 shows the transmitter and two of the wires.

/transmitter

wire W

base ground

Fig. 4.1
(@) The centre of gravity G is shown on Fig. 4.1.

(i) State what is meant by centre of gravity.

(b) Wire W is under tension and it exerts a force T on the transmitter.
(i) OnFig. 4.1, mark an arrow to show the force T exerted by wire W on the transmitter. [1]
(i) The force T produces a moment on the transmitter about its base.

Describe how the moment produced by T is calculated and indicate on Fig. 4.1 what is
meant by any other terms in the description.

© UCLES 2023 0972/41/0/N/23
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(c) The radio transmitter uses radio waves to transmit radio and television programmes.

State one other use of radio waves.

[Total: 7]
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6

A page of printed text is placed 18 cm from a converging lens of focal length 35cm.

Fig. 6.1 is a scale diagram of the arrangement with each of the two principal focuses (focal points)
of the lens labelled F.

' [T
lml 5.0cm
H
5.0cm
® ®
F F
18cm

page of printed text

L

Vf

Y

lens
Fig. 6.1

(@) Alength of 1.0cm on the scale diagram represents an actual length of 5.0cm.

(i) By drawing on Fig. 6.1, locate the image of the page produced by the lens and label it I. [3]

(i) Using Fig. 6.1, determine the actual distance of image | from the lens.

actual distance from lens =

(b) Converging lenses can be used as magnifying glasses.

State whether the image produced when a lens is used as a magnifying glass is real or
virtual. Explain why.

© UCLES 2023
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A loudspeaker produces a sound wave in air. The distance between the centre of a compression
and the centre of a neighbouring rarefaction is 0.10m.

(@) Calculate the wavelength of the sound wave.
wavelength = ..., [1]
(b) State a typical value for the speed of sound in air.
............................................................................................................................................. [1]
(c) (i) Calculate the frequency of the sound from the loudspeaker.
freqUENCY = .o [2]

(ii) Explain whether the sound from the loudspeaker is audible to a human with normal
hearing.

© UCLES 2024 @ 0972/41/0/N/24
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(d) Another loudspeaker produces a sound of wavelength 0.40m. Sound from the loudspeaker
reaches a sound absorbing surface with a gap of width 0.80 m at the centre.

Fig. 5.1 shows the arrangement.

gap

loudspeaker

sound absorbing surface

Fig. 5.1
Explain whether it is possible to detect sound from the loudspeaker at either point J or at
point K.
POINT J e
POINT K e

[Total: 9]
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6 Fig. 6.1 shows a scale drawing of plane wavefronts approaching a gap in a barrier.

direction of wave travel

- —

barrier

Fig. 6.1

(@) On Fig. 6.1, draw the pattern of the wavefronts after the wave has passed through the gap.

[2]

(b) The wave approaching the barrier has a wavelength of 2.5cm and a speed of 20cm/s.

Calculate the frequency of the wave.

frequency = (2]

(c) State what happens, if anything, to the frequency of the wave as it passes through the gap.

[1]

© UCLES 2016 0972/04/SP/18
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(d) Explain, in terms of diffraction, why a car radio may pick up low frequency radio signals but
not pick up high frequency radio signals when the car is travelling behind a hill.

[2]

[Total: 7]
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8 Fig. 8.1 is a schematic diagram of an electronic circuit controlling a lamp.

temperature
sensor
I
relay lamp
>
’ B
A
light
sensor

Fig. 8.1

The output of the temperature sensor is high (logic 1) when it detects raised temperatures. The
output of the light sensor is high (logic 1) when it detects raised light levels.

The lamp is lit when the input to the relay is high (logic 1).

(@) Complete the truth table by giving the outputs of A and B.

”S? #ttzlétrg;r tempgrlgt%l:teosfensor output of A output of B
0 0
0 1
1 0
1 1

[2]

(b) State the conditions under which the lamp is lit.

[1]

(c) Suggest why B is connected to a relay, rather than directly to the lamp.

[Total: 5]
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9 A plastic rod is rubbed with a cloth and becomes positively charged. After charging, the rod is
held close to the suspended table-tennis ball shown in Fig. 9.1. The table-tennis ball is covered
with metal paint and is uncharged.

. — nylon thread

light
table-tennis ball

covered with metal \Q
paint

positively
charged rod

Fig. 9.1

(a) Describe what happens to the charges in the metal paint on the ball as the positively charged
rod is brought close to the ball.

[1]
(b) The ball is attracted towards the charged rod.
Explain why this happens, given that the ball is uncharged.
(2]
(c) State the unit in which electric charge is measured.
[1]
[Total: 4]
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