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3 Astudentinvestigates different properties of waves.

(@) He uses this ripple tank to investigate diffraction.

barrier

water tray

The ripple tank produces plane waves.
These waves hit a barrier with a gap in it.
The student keeps the wavelength constant but varies the size of the gap in the barrier.

Complete the diagrams to show what happens to the plane waves as they go through the
different sized gaps in the barrier.
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(b) The student removes the barrier and investigates what happens when the plane wave
travels into a shallow part of the ripple tank.

ic \% (i) State the relationship between the speed, frequency and wavelength of a wave.
5 % (1)
i-* =
0 S
5 =
0w | S
/E e (ii) Waves in the deep part of the ripple tank have a speed of 6.0cm/s and
g: {.QCZJ a wavelength of 4.0cm.
) S
/E % Waves in the shallow part of the ripple tank have a speed of 4.0cm/s.
| % / The frequency of the waves stays the same.
Show that the wavelength in the shallow part of the ripple tank is
approximately 3cm.
(3)

(Total for Question 3 = 7 marks)
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5 This question is about sound.

(a) Describe an investigation to measure the speed of sound in air.
You may draw a diagram to help your answer.

Noa

(6)
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(b) The speed of sound changes when the temperature changes.
A student investigates how the speed of sound in air varies with temperature.
The student’s results are shown on the graph.
Speed of sound
in m/s
345
340 ‘
X
335 X
330
X
325
X
320
-20 -15 -10 -5 0 5 10 15 20
Temperature in °C
(i) Draw a line of best fit on the graph.
(1M
(ii) Use the graph to find the speed of sound when the air temperature is 20 °C.
(2)
speed of sound = m/s
\.
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(i) A ship moves about in fog.

A foghorn is used to make a loud, low-pitched sound to warn any nearby ships.

VAUV SIHLNI LM 10
 DONOTWRITEINTHISAREA

The air temperature decreases while the foghorn emits sound waves of a
constant frequency.

Explain how this decrease in temperature affects the wavelength of the
sound waves.

(2)

(Total for Question 5 = 11 marks)
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8 Diagram 1 shows two identical buzzers connected with springs.

post

spring A spring B
microphone

buzzer A buzzer B f
orce

Diagram 1
Spring A is connected to a post.

A force acts on the apparatus for a short period of time, pulling both buzzers to the right.

B oA During this time, buzzer A moves 2 cm and buzzer B moves 4cm.

SR S

oSetetetess Botetotetess . . . .

R (@) (i) Explain why buzzer B travels with twice the average speed of buzzer A.
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(b) Diagram 2 shows an oscilloscope trace.

The trace represents the sound wave received by the microphone from buzzer A.

Oscilloscope settings
y direction: 1 square = 0.1V
x direction: 1 square =2ms
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Diagram 2
Measure the period of the sound waves from buzzer A.

Give your answer in standard form.

(3)
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(c) Diagram 3 shows two distant galaxies and the Earth.

Earth Galaxy P Galaxy Q
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Light emitted from a nearby star has a wavelength of 590 nm.
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The light from an identical star in galaxy P arrives at the Earth.

3 KE
Sva
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The wavelength of the light from the star in galaxy P is 600 nm.

(i) Calculate the change in wavelength for light from the star in galaxy P.
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(i) Galaxy Q is twice as far away from the Earth as galaxy P.

Suggest how the speed of galaxy Q relates to the speed of galaxy P.

(iii) Suggest a value for the change in wavelength of light from an identical star in
galaxy Q when the light arrives at the Earth.

change in wavelength = ... nm

(iv) Explain how comparing the speeds of the two galaxies provides evidence for
the Big Bang theory.

(4)

(Total for Question 8 = 15 marks)
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(@) A student uses an oscilloscope to determine the speed of sound.

The diagram shows the oscilloscope trace produced by the sound wave.

y direction: 1 square
x direction: 1 square

Oscilloscope settings

=T1mV
=1ms

The student uses two microphones and a ruler to determine the wavelength of

the sound wave.
He finds that the wavelength is 1.4m.

(i) State the formula linking the speed, frequency and wavelength

(i) Use the oscilloscope trace to calculate the speed of the wave.

of a wave.

(1)

(5)
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S LK (b) Another student uses this method to determine the speed of sound.
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Step 1 The student stands 50 m away from her teacher, measuring the distance
with a metre ruler.

Step 2 The teacher makes a loud sound and flashes a light at the same time.
Step 3 The student starts the stopwatch when she sees the flash of light.

Step 4 She stops the stopwatch when she hears the loud sound.
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Evaluate whether this method could produce an accurate value for the speed of
sound in air.
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6 The Big Bang theory describes the evolution of the universe.

(@) Explain how cosmic microwave background radiation (CMBR) supports the
Big Bang theory.

(b) Hydrogen gas in a laboratory on Earth emits light with a wavelength of 605 nm.
A distant galaxy contains hydrogen which emits light of the same wavelength.
The wavelength of the light from the distant galaxy is measured as 683 nm on Earth.
Calculate the speed of the distant galaxy.

[speed of light = 3.0 x 108 m/s]
(4)

(Total for Question 6 = 6 marks)
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(a) State what is meant by the astronomical term galaxy.

thealevelphysicstutor.com

14

(b) Which of these is a large collection of billions of galaxies?

O

|
|
|

A
B
C
D

a nebula
a red giant
the solar system

the universe

(c) Hydrogen is an element that can emit visible light waves.

The table shows the wavelength of one of these waves when detected from
a laboratory sample of hydrogen and when detected from the hydrogen in

two different galaxies.

The detected wavelengths from the galaxies are different from the detected
wavelength from the laboratory sample because of the Doppler effect.

Wavelength in nm

Laboratory sample 656.45
Galaxy A 656.21
Galaxy B 657.81
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( ) -
(i) Galaxy A and galaxy B are both moving relative to Earth.
Compare the motions of galaxy A and galaxy B relative to Earth.
(3)
(i) Use data from the table to calculate the speed of galaxy B relative to Earth.
[speed of light, c = 3.0 x 108 m/s]
(4)
speed = ... m/s
(Total for Question 6 = 9 marks)
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(

2 This is a question about electromagnetic waves.

(a) State which colour in the visible spectrum has the shortest wavelength.

(c) (i) State the formula linking speed, wavelength and frequency of a wave.

(i) Calculate the frequency of radio waves with a wavelength of 15m.

[speed of light = 300000000 m/s]
(2)

frequency = . Hz

(Total for Question 2 = 6 marks)
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8 Between 1929 and 1931, physicists Hubble and Humason investigated the red-shift of

light from galaxies at different distances from the Earth.

The distance unit they used is the megaparsec (Mpc).

(a) Describe what is meant by the term red-shift.

(b) The graph shows some of the results of their investigation.
0.10 X
0.08 X

X
0.06 X
Change in
wavelength

innm

0.04 X
X
0.02
OOO _* | | | | | |
0.0 0.5 1.0 1.5 2.0 2.5 3.0
Distance in Mpc
(i) Draw a circle to show the anomalous data point.
(ii) Draw the line of best fit on the graph.
22
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(i) The reference wavelength of the light used in this investigation is 660 nm.

g Use information from the graph to determine the velocity of a galaxy at a
| g o distance of 0.75Mpc.
0%~ 0% <L
' 91 4. [speed of light = 300000 km/s]
2 B (3)
SR o
o =
25 o=
2
e o
B 00
=
Potel % B §
g
2
c e
-
. VelOCItY = o km/s
; § $ (iv) Explain why the graph from Hubble’s investigation provides evidence for the
o z $ expansion of the universe.
B (2)
S
[

(Total for Question 8 = 9 marks)
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|
( S
5 A space probe was launched in 2007. R
Its mission was to visit Ceres, a distant dwarf planet in the asteroid belt. g
ol N 11 |
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. B oo
(@) The space probe sends data back to Earth as a radio wave. O
2
The sketch graph shows how the radio wave changes as the radio wave travels 8
in free space towards the Earth. rn
distance travelled
(i) State what happens to the amplitude, wavelength and speed of the radio wave
as it travels in free space towards the Earth.
(3) CRE
=
-7
FY 0] ) 10T < ;7@
7
..................................................................................................................................................................................................................................................................................... é"*
WAVEIENGLN . S
S35
S
..................................................................................................................................................................................................................................................................................... ::::::::s’ 3:.:.
i
speed S
p ................................................................................................................................................................................................................................................................... :ﬁ & v,f.o :,:‘".,:20
i e
oo R . -
.....................................................................................................................................................................................................................................................................................
L 0‘
\ J
10

- R 00 A0 O
p 5 3 31 1 A 01 0 1 6



Edexcel IGCSE - Paper 2 4Ph1 2 - June 2018 - Question Paper - Mark Scheme thealevelphysicstutor.com

(ii) When the probe was near Ceres, it was difficult to steer the probe by remote control
from Earth.

Why was it difficult to steer the probe by remote control?

A there was a time delay for signals travelling to the probe from Earth
B the distance between the asteroid and the Sun changed

C there was a reduced gravitational pull of the Earth on the probe

O 0O o o

D the small size of the asteroid made the probe weightless

VAWV SIHLNIZLEMIONOG

(iii) The radio signals sent to the probe are digital.

Which row of the table gives a correct comparison of digital radio signals
with analogue radio signals?

Digital radio signals Analogue radio signals
travel faster easier to remove noise
travel faster harder to remove noise

travel at the same speed harder to remove noise

5 ) I 5 [y K
O N w >

travel at the same speed easier to remove noise

g *\é
e

e (iv) Which of these is a digital signal?
=
SE SR
B
sRe S A
it ol

o
0..

e
5
e
..’

5
oo
s

i

%

11

L
R 00 A0 O Turn over
p 5 3 31 1 A 01 1 1 6



Edexcel IGCSE - Paper 2 4Ph1 2 - June 2018 - Question Paper - Mark Scheme thealevelphysicstutor.com

(b) The space probe has some solar cells to provide electrical energy.

The total area of the solar cells is 36.4 m>.

When the space probe is near Earth, each 1.0 m? of solar cell generates 0.275kW. =

Calculate the electrical power generated by these solar cells.
(2)

)NOTWRITE INTHISAREA =~~~

electrical power = ... kw

(c) The probe is propelled by an ion thruster which produces a force of 91 mN.

Calculate the change in momentum that this force produces in 25 minutes.
(3)

S

change in momentum = ... kgm/s

RS

S
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(Total for Question 5 = 11 marks)
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DONOTWRITE IN-THIS AREA DO NOT WRITE IN THIS AREA

DO:NOTWRITE IN-THIS AREA

2 This question is about sound waves.
(@) Sound is an example of a type of wave.

State the name of this type of wave.

(b) The speed of sound in liquids is greater than the speed of sound in gases.
(i) Describe the arrangement of particles in liquids and in gases.

You may use diagrams to help your answer.
(2)

(i) Suggest why the speed of sound in liquids is greater than the speed of sound
in gases.
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( )
(c) A buzzeris an electrical device that produces sound.
The frequency of sound produced by the buzzer is 1400Hz. o <
o [81]
(i) State the formula linking speed, frequency and wavelength of a wave. cz> E
(1) 3 %’
= E
= p-s
- =
> &
< c
T =
= B
(ii) Sound travels at a speed of 340m/s in air. : o)
Z
-]
Calculate the wavelength of the sound wave from the buzzer. o 8
(2)
g =
QL San
sy
XL
:..E:.: s
e =
$o%ze: 1908 -
m Ll
wavelength = ... m e o g
v
S S
" O
‘:.8::. X 5
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- =
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DO:NOTWRITE IN-THIS AREA

(i) Two students use this method to investigate sound from a moving source.
Student A connects a piece of string to the buzzer.

She spins round so that the buzzer moves in a horizontal circular path.
® she spins round at a slow speed
e she then spins round at a high speed

Student B stands several metres away from student A.

student A student B

-

buzzer

The sound heard by student A is different to the sound heard by student B.

Discuss the differences in the sounds heard by student A and student B.

(Total for Question 2 = 13 marks)
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