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

4.3 Work, Energy and Power
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5 This question is about electric motors.

(a) Diagram A shows a motor lifting a 780g mass.

voltage
supply

\ motor

ammeter

N
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N—

ruler
/

r —
mass \é

Diagram A

The current in the motor is 0.65 A and the voltage across it is 4.5 V.

The electrical energy transferred to the motor is 25 J.

(i) Calculate the time taken for the motor to lift the mass.

Give your answer to two significant figures.

tMe = o,

(3)
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Ko ~
: (ii) State the equation linking gravitational potential energy (GPE), mass, g and height.
o (1)
é%% (iii) The mass gains 5.0J of gravitational potential energy when it is lifted.
vﬁ\\ Calculate the height the mass is lifted.
S (3)
height = . m
(iv) Explain why the amount of electrical energy transferred to the motor is greater than
the amount of GPE gained by the mass.
(2)
P
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(b) Diagram B shows a different electric motor.
coil
magnet
magnet 9
current
Diagram B
Explain how the current in the motor causes the coil to rotate.
(4)
(Total for Question 5 = 13 marks) A %
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5 This question is about electric motors.

(a) Diagram A shows a motor lifting a 780g mass.
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Diagram A

The current in the motor is 0.65 A and the voltage across it is 4.5 V.

The electrical energy transferred to the motor is 25 J.

(i) Calculate the time taken for the motor to lift the mass.

Give your answer to two significant figures.

tMe = o,

(3)
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Ko ~
: (ii) State the equation linking gravitational potential energy (GPE), mass, g and height.
o (1)
é%% (iii) The mass gains 5.0J of gravitational potential energy when it is lifted.
vﬁ\\ Calculate the height the mass is lifted.
S (3)
height = . m
(iv) Explain why the amount of electrical energy transferred to the motor is greater than
the amount of GPE gained by the mass.
(2)
P
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(b) Diagram B shows a different electric motor.
coil
magnet
magnet 9
current
Diagram B
Explain how the current in the motor causes the coil to rotate.
(4)
(Total for Question 5 = 13 marks) A %
Poe 2
L J &
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(@) The driver sees an obstacle in the road and then applies the brakes.

(i

—

3 The diagram shows a truck travelling along a horizontal road.

) Which of these factors affects thinking distance?

O n w >

Which of these factors affects both thinking distance and braking distance?

condition of the tyres
consumption of alcohol by the driver
mass of the vehicle

condition of the road

condition of the brakes
condition of the road
mass of the vehicle

speed of the vehicle

(1)

(1)
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(ii

Which of these units is a volt?

A coulomb per second
B joule per coulomb
C joule per second

D newton per coulomb

Source: www.shutterstock.com

(@) (i) The unit of voltage is the volt.

) State the formula linking energy transferred, voltage and charge.

voltage of 150kV.

[charge of electron = 1.6 X 10

(iii) Calculate the energy transferred to an electron when it passes through a

—19C]

energy transferred =

7 The diagram shows a van der Graaff generator, which is designed to provide very high voltages.

(1)

(1)

(3)
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(b) When the van der Graaff generator is fully charged, it stores 2.9 x 108 C of charge.

(i) State the formula linking charge, current and time.
(1)

<X
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o8g0ze. Xod
X S
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5

(ii) The charge on the generator discharges through the air as a spark.

X

SO

s
0 200

The charge takes a time of 0.68 ms to leave the generator.

Calculate the mean (average) current in the air.
(3)

LSS,
SR

ki

MEAN CUIMTENT = oo A

(Total for Question 7 = 9 marks)
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11 A student uses this apparatus to investigate the force needed to pull a block along a ramp.
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(@) (i) State the formula linking work done, force and distance moved in the
direction of the force.
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(i) The student pulls the block 0.89 m along the ramp with a force of 26 N.

Show that the work done on the block by the 26 N force is about 23 J.
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(i) The block has a mass of 1.3 kg and moves vertically upwards 0.11m.
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Calculate the increase in the gravitational potential energy (GPE) store of the
block between the bottom and the top of the ramp.
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5 The chart shows the efficiencies of different methods of generating electricity.

hydroelectric (large)
hydroelectric (small)
oil

nuclear fission

wind turbine

geothermal

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

Electricity generation efficiencies (%)

(@) The chart shows that the geothermal power station has an efficiency of 15%.

Explain what is meant by an efficiency of 15%.

(b) A small hydroelectric power station has a useful energy output of 6.0kJ.

Calculate the total energy input for this power station using information from
the chart.

total energy input = ... kJ
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(c) (i) Name a fuel used in the reactor of a nuclear power station.

(1)
o <
o u
> IR
_ g o
‘s E (i) These sentences describe the process of nuclear fission.
B
= E Complete these sentences by writing a suitable word in each blank space.
SBr SE (5)
T =
S = A nucleus absorbs @ ... .
g 8 The nucleus formed splits because itis ... .
The nucleus splits into two smaller nuclei called ...
nuclei and two or three ... .
The energy released is transferred into the ...

energy store of the fission products.

(Total for Question 5 = 12 marks)
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9 The diagram shows a circuit containing a cell, two switches and two resistors,

R, and R,.
|
switch 1
LR
—‘ .—
switch 2
LR

(@) A light emitting diode (LED) is represented using the symbol

X

4%7

Draw a LED on the circuit diagram that will indicate when there is a current in
resistor R, .

(b) Both switches in the circuit are now closed.

(i) Draw an ammeter on the circuit diagram that will measure the current in
the cell.

(ii) The voltage across the cell is 4.5V.

Explain how the voltage across R, compares with the voltage across the cell.

20
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(c) Switch 1 is now opened whilst switch 2 remains closed.

(i) State the formula linking energy transferred, charge and voltage.
(1)

(ii) The voltage across the cell stays constant at 4.5V.

Calculate the charge transferred through the cell when the cell transfers
4.1J of energy.
(3)

VI8V SIHL NI 3LIYM LON O
DO NOT WRITE IN-THIS AREA

charge transferred = ... C

(iii) A student investigates how the current in resistor R, varies with the voltage
across it.

Describe how the circuit could be modified for the student to do
this investigation.

DO NOTWRITE INTHIS AREA

‘DONOT-WRITE IN.-THIS AREA

(Total for Question 9 = 12 marks)
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(

9 A teacher demonstrates the penetrating ability of alpha, beta and gamma radiation
from some radioactive sources.

(@) (i) State a precaution the teacher should take to make sure they are working
safely with the radioactive sources.

(i) State the name of a detector the teacher could use to detect the radiation
from each source.

(b) Draw crosses (x) in the table to show which type of radiation cannot penetrate
each material in the table.

(3)

Material

Type of radiation

10 cm of air

2 cm of aluminium

10 cm of lead

alpha

beta

gamma

J
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( )
(c) An alpha particle of mass 6.6 x 107 kg travelling at a speed of 2.1 x 10" m/s hits a
sheet of paper.
(i) Calculate the kinetic energy (KE) of the alpha particle.
(3)
KE= J
(ii) State the work done on the alpha particle when its speed is reduced to 0 m/s
by the sheet of paper.
(1)
work done = ... J
(iii) State which energy store of the paper increases when the alpha particle
is stopped.
(1)
(Total for Question 9 = 10 marks)
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8 (a) This apparatus is used to investigate acceleration.
trolley string
pulley
5kg mass
0.65m
floor
The trolley starts from rest and accelerates.
mass of trolley = 0.87 kg
acceleration =7.9m/s?
(i) State the equation linking unbalanced force, mass and acceleration.
(1)
(i) Calculate the unbalanced force on the trolley.
(2)
unbalancedforce = ... N
(iii) What is the direction of the frictional forces acting on the trolley?
(1)
(iv) State two places where friction occurs as the trolley moves.

(2)
e e
2 e e e e e
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o L
R )
. (b) (i) State the equation linking gravitational potential energy (GPE), mass, g and height.
Eha (1)
g
ZZQZZ
O
=
ﬁ (ii) Calculate the change in GPE of the 5kg mass as it falls to the floor.
SISESIS [gravitational field strength = 10 N/kg]
e (2)
ol
S
>
changein GPE = ... J
(iii) State the kinetic energy gained by the trolley and mass if there were no
frictional forces.
(1)
kinetic energy gained = ... J
4;_;& S (Total for Question 8 = 10 marks)
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8 The graph shows how the velocity of a parachute jumper changes with time.
60 -
A B
40 -
Velocity
inm/s
20
¢
0 | | | | |
0 20 40 60 80 100
Timeins
(@) At point A, the parachute jumper is falling at terminal velocity and has not yet
opened her parachute.
(i) Which statement is correct about the parachute jumper at point A?
— [J A acceleration and air resistance are equal
—— [J B acceleration and velocity are equal
—— [J € weight and acceleration are equal
— [0 D weightand air resistance are equal
(ii) Which is the best estimate of the distance fallen by the parachute jumper
from the start until point A?
20
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(b) The parachute jumper opens her parachute at point B.
Her velocity decreases until she reaches terminal velocity again at point C.

Explain this change in velocity.

(c) After point C, the parachute jumper continues to fall at a constant velocity.
As she falls, energy is transferred from a gravitational store.

Which store is the energy transferred into?

[] A chemical store
[] B gravitational store
[J C kinetic store

[ D thermal store

(Total for Question 8 = 7 marks)
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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.

DO NOT WRITE IN-THIS AREA
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=
(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|
=
=
=]
.................................................................................................................................................................................................................................................................................... m
2
=
.................................................................................................................................................................................................................................................................................... T
7 4)
=
.................................................................................................................................................................................................................................................................................... )
ITX
=
(b) Sound is a longitudinal wave.
Describe what is meant by the term longitudinal wave.
.................................................................................................................................................................................................................................................................................... o
o
2
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