Edexcel IGCSE Physics 4PH1 - Past-paper questions by topic

1.2 Movement and Position

13 questions across 11 sessions
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7 The photograph shows a toy train as it moves around a circular track.

A student wants to find the average speed of the toy train.

Describe a method that the student could use to find the average speed.
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5 A student does an investigation to show how the velocity of a toy car changes when
the car rolls down a ramp onto a table and hits a wooden block.

The graph shows how the velocity of the toy car changes with time.
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(b) (i) Calculate the acceleration of the car between 0.40s and 0.45s.
(3)
acceleration = . m/s?
(i) State the formula linking resultant force, mass and acceleration.
(1)
(iii) The car has a mass of 0.13kg.
Calculate the resultant force on the car as it slows down.
(2)
resultant force = ... N
(c) A piece of soft material is fixed to the front of the toy car.
Explain how this will affect the gradient of the velocity-time graph after the car
hits the block.
(3)
(Total for Question 5 = 13 marks)
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10 A student does an experiment to determine the acceleration due to gravity, g.

The diagram shows the apparatus used.

e

steel ball

light gate A

clamp stand

transparent tube —]

light gate B

This is the student’s method.

« connect both light gates to a data logger

drop a steel ball from rest at the top of the transparent tube

record the speed of the ball at each light gate

« record the time taken for the ball to fall from light gate A to light gate B
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(@) The box shows the data recorded by the data logger.

speed at A=1.45m/s
speed at B=4.20m/s

time from Ato B=0.2865s

(i) Show that the acceleration of the steel ball is approximately 9.6 m/s?.
(2)
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acceleration = m/s?

(i) Explain why the student’s value for the acceleration of the steel ball is lower
than the accepted value for the acceleration due to gravity, g.

DO NOTWRITE INTHIS AREA

(i) Calculate the distance between the light gates.

diStANCE = ..o m
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(b) The student changes the distance between the light gates by varying the position

of light gate B.

The student measures the time taken for the steel ball to fall from light gate A to

light gate B when the light gates are different distances apart.

The table shows the student’s results.

DiStl?;‘l:: :aett::een Tim?ntzken

inm
0.10 0.058
0.20 0.103
0.30 0.141
0.40 0.175
0.50 0.205
0.60 0.233
0.70 0.260

(i) Plot a graph of the student’s results on the grid.

(2)
(ii) Draw the curve of best fit.
(1)
Distance between
light gates
inm
Time takenin's
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(i) Explain how the graph shows that the steel ball is accelerating as it falls.
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3 The diagram shows a balloon with a mass attached held at rest just below the surface
of a deep pool of water.

air

water

balloon

VAUV SIHL NI 3LYM 1ON 0a
DO NOT WRITE IN THIS AREA

mass

(a) The balloon and mass are released.

The graph shows the velocity-time graph for the balloon and mass as they fall
through the water.
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4 A
(i) Use information from the graph to determine the terminal velocity of the
balloon and mass.
(1)
terminal velocity = ... m/s
(ii) Explain how the balloon reaches terminal velocity.
You should use ideas about forces acting on the balloon in your answer.
(3)
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(b) (i) State the formula linking pressure difference, height, density and gravitational
field strength.

(ii) Calculate the increase in pressure on the balloon when it has reached a depth
of 25m in the water.

[for water, density = 1000 kg/m’]

pressure iNCrease = ...
(iii) At the surface, the atmospheric pressure on the balloon is 1.0 x 10°Pa.

Show that the total pressure on the balloon at a depth of 25m is 3.5 x 10°Pa.

(iv) At the surface, where the pressure is 1.0 x 10’ Pa, the balloon has a volume
of 0.46 m”>.

Calculate the volume of the balloon at a depth of 25m.

volume = ...

(Total for Question 3 = 11 marks)
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r

4 Photograph 1 shows an outdoor swimming pool.

Photograph 1

(@) The water in the swimming pool is heated by the Sun during the day.

(i) State how energy is transferred from the Sun to the water.

(i) State what happens to the average speed of the water molecules as the water
is heated.
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(b) The water in the swimming pool cools down at night.

(i) Suggest why the water cools down at night.
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’; g Explain why the plastic cover reduces how much the water cools down at night.
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r

7 A student investigates how the surface material of a ramp affects the average speed
of a block sliding down the ramp.

(a) Design a suitable method for the student’s investigation.
Your answer should include
e the measuring equipment needed
e details of the independent, dependent and control variables
e how the average speed will be determined

You may include a diagram to help your answer.
(6)
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3 When a meteor explodes, light waves and sound waves are produced at the same time.

(@) (i) State the formula linking average speed, distance moved and time taken.
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o,
o
e
o
=
=
o
=
(ii) A person standing 1860 m away from the site of a meteor explosion hears the sound S
of the explosion 5.6 later. oo
Calculate the speed of sound in air. ;
m
>
speed of sound = ... m/s
\,
(iii) A scientist stands a long way from the meteor explosion. o
2
Explain why he hears the explosion at a different time to when he sees it. 9|
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(b) Sound is a longitudinal wave.
Describe what is meant by the term longitudinal wave.
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(c) In 2013, a meteor exploded above Russia.
Just before the meteor exploded, it was travelling at a speed of 19.2 km/s.
The mass of the meteor was estimated to be 1.25 x 10”kg.
(i) State the formula linking kinetic energy, mass and speed.
(1)
(i) Calculate the energy in the kinetic store of the meteor just before the
meteor exploded.
(2)
energy in kinetic Store = ... J
(Total for Question 3 = 10 marks)
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( ) R B
11 The graph shows how the thinking distance and braking distance of a carvarywith |
its initial speed. R SR
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Initial speed in m/s
(@) A car has an initial speed of 35m/s.
The brakes are applied and the car comes to a complete stop in the braking distance
shown by the graph.
Calculate the mean braking acceleration of the car.
(4)
braking acceleration = ... m/s?
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(b) Evaluate how the thinking distance and the braking distance vary for different values
of initial speed.

Refer to information from the graph in your answer.
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4 The diagram shows a velocity-time graph for a car from the time the driver sees an
obstacle in the road until the car comes to rest.
30
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0 n T T |
0 20 40 6.0 8.0
Time in seconds
(@) (i) Calculate the acceleration of the car between 1.8 and 8.0 seconds.
(3)
acceleration = ...,
(i) Calculate the braking distance of the car.
(3)
braking distance = ...
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o (iii) Explain the effect, if any, of increased driver tiredness on the thinking distance
s and on the braking distance of the car.
T (4)
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(b) Which of these represents the distance-time graph for the car?
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r

3 In 1947, the Railton Mobil Special was the first ground vehicle to achieve a speed of
more than 400 miles per hour.

(a) During a test, the vehicle travelled at a speed of 403 miles per hour.

(i) Calculate a speed of 403 miles per hour in metres per second (m/s).

[1 mile = 1600 m]
(2)

(ii) During the test, the vehicle travelled past two markers.
The markers were placed a known distance apart.

Describe how these markers could be used to determine the speed of
the vehicle.
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(b) The diagram shows the vehicle travelling at a constant speed.

direction of travel

»
»

» driving force

One of the horizontal forces acting on the vehicle has been drawn.

Complete the diagram by drawing a labelled arrow for the other horizontal force
acting on the vehicle.

(3)

(Total for Question 3 = 8 marks)

SOOOOON

SO

00

XK IIIKKIIHKKAIHKHKAHKAIK

2\l J

| [ urno >
P'7 3 4 2 8 A0 9 3 6 rnover




Edexcel IGCSE - Paper 1 4Ph1l 1 - Specimen None - Question Paper - Mark Scheme thealevelphysicstutor.com

2 This question is about the motion of a ball.
(@ A ballis at rest on a trapdoor.
Complete the diagram to show the forces acting on the ball.

Label the forces.

ball
trapdoor
pivot \‘ |
(b) The trapdoor swings open and the ball falls to the ground.
The ball does not bounce when it hits the ground.
O
open trapdoor
1.3 metres
ground
A 4
/
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Show that the final speed of the ball at the instant before it hits the ground is
about 5m/s.

(c) The graph shows how the distance travelled by the ball changes with time.
1.4 -
1.2 5
1.0 -

0.8 -
distance

/m 0.6 -
0.4

0.2

0 1 ! I
0 0.1 0.2 0.3 0.4 0.5 0.6

time/s

(i) Determine the time taken for the ball to hit the ground.

thealevelphysicstutor.com

Pearson Edexcel International IGCSE in Physics (9-1) - Sample Assessment Materials
Issue 2 - December 2017 © Pearson Education Limited 2017



Edexcel IGCSE - Paper 1 4Ph1l 1 - Specimen None - Question Paper - Mark Scheme thealevelphysicstutor.com

(ii) State the equation relating average speed, distance moved and time taken.

(i) Calculate the average speed of the ball after 0.40s.

average speed = ... m/s

(iv) Explain how the graph shows that the ball accelerates when it falls.

(Total for Question 2 = 12 marks)
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( R
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.
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R (@) (i) Explain why buzzer B travels with twice the average speed of buzzer A.
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55 B Explain the difference in the measured frequencies of sound from buzzer A

IS SR

S S compared to buzzer B.
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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.
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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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