
E X A M  Q U E S T I O N  P A C K

S C O R E P E R C E N T A G E

%

S T E M U P

PHYSICS
P E A R S O N  E D E X C E L  G C S E  P H Y S I C S  ( H I G H E R )  ·  1 P H 0

T O P I C  1 0 :  E L E C T R I C I T Y  A N D  C I R C U I T S  ( P A C K  1 )

/132

https://stemup.co.uk


S T E M U P . C O . U K

These questions belong to
Pearson Edexcel, not to us.
The examination questions, mark schemes and examiner comments in this pack
were written and published by Pearson Edexcel. They are past assessment
materials, reproduced here so that students can revise from them.

What we do not own
STEMUP is not affiliated with Pearson Edexcel and does not own, and makes no claim to
own, any of the question, mark scheme or examiner report material in this pack.
Pearson Edexcel has not endorsed, approved or been involved in the production of it.
Pearson Edexcel and the qualification titles used here belong to their respective
owners and appear for identification only.

Where to find the originals
Pearson Edexcel publishes its past papers, mark schemes and examiner reports.
Always check the current specification at qualifications.pearson.com before you
revise, because content and wording can change between series.

If you hold the rights to any material in this pack and would like it amended or
removed, contact admin@stemup.co.uk and we will act on it.

https://stemup.co.uk


Q1.           

* Explain, with the aid of a circuit diagram, the method a student could use to investigate how
the resistance of a single lamp changes with the potential difference across the lamp.

(6)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 6 marks)

 

 

Q2.           

A student investigates resistors connected in parallel using a number of resistors.
Each resistor has the same resistance.

Figure 10 shows a circuit diagram with one resistor, R.
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(i)  Add to Figure 10:

 a voltmeter to find the potential difference across resistor R
 another resistor in parallel with resistor R.

 

(2)

(ii)  State the measurements that the student must take to find the overall
       resistance of the resistors in parallel.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(iii)  The student investigates how the overall resistance of the circuit changes
       when additional resistors are added in parallel to R.

 Each resistor has the same resistance.

 Figure 11 shows the results of the student's investigation.
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State the resistance of a single resistor.

(1)

resistance = ........................................................... Ω

(iv)  Comment on the relationship between the overall resistance of the circuit and
       the number of resistors in parallel.

 Use information from Figure 11 to support your answer.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 8 marks)
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Q3.           

Answer the question with a cross in the box you think is correct . If you change your
mind about an answer, put a line through the box  and then mark your new answer
with a cross .

The technician connects four devices to the car battery.

Each device is connected to its own switch and its own fuse.

Figure 9 shows how the four devices, fuses and switches are connected.

The current in each device is shown next to the device.

(i)  Calculate the current in the wires to the battery when all the devices are switched on.

(1)

current = ........................................................... A

(ii)  State how the overall resistance of the circuit changes when any one of the devices is
switched off.

(1)

.............................................................................................................................................

.............................................................................................................................................

(iii)  There is a current of 2.3 A in the radio when the radio is working correctly.

Which of these should the technician choose to protect the radio circuit?

(1)

   A    2 A fuse

   B    5 A fuse
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   C    10 A fuse

   D    13 A fuse

(iv)  Explain why the wires to the battery in a car are thicker than the wires that connect each
device to its switch and its fuse.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 5 marks)

 

 

Q4.           

A student investigates moments of forces.

Figure 14 shows the apparatus used.

The pivot is under the centre of the rod.

A magnet is fixed to one end of the rod.

A piece of modelling clay is fixed to the other end of the rod.

The system is in equilibrium.

(a)  The student fixes a coil to the bench under the magnet as shown in Figure 15.
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The coil of wire is connected to a d.c. power supply so that there is a current in the coil.

To bring the system back into equilibrium, the student hangs a 0.050 N weight on the rod, 8.4
cm away from the pivot, as shown in Figure 15.

Calculate the size of the force between the magnet and the coil.

(3)

force = ........................................................... N

(b)  Describe how the student could develop the investigation to determine if the size of the
force between the magnet and the coil is directly proportional to the size of the current in the
coil.

(4)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 7 marks)

 

 

Q5.           

Figure 14 show a rack and pinion system, used on a mountain railway.
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The teeth on the rack are 8.0 cm apart.

Calculate how far along the rack the train moves when the pinion turns through one complete
revolution.

(2)

distance = ........................................................... m

 

(Total for question = 2 marks)

 

 

Q6.           

An electric heater is connected to a 230 V supply.

The power supplied to the heater is 2.6 kW.

Calculate the current in the heater.

(3)

current = ........................................................... A

 

(Total for question = 3 marks)

 

 

Q7.           
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Figure 3 is a diagram of the forces acting on a swing.

The swing is not moving.

The seat of the swing, AB, is 0.80 m long.

A person of weight 450 N sits on the seat.

The person's weight acts at a distance of 0.50 m from A as shown in Figure 3.

Ignore the weight of the seat.

The upward forces exerted by the ropes on the seat are F1 and F2.

Calculate the force F2 by taking moments about A.

(3)

force F2 = ........................................................... N

 

(Total for question = 3 marks)

 

 

Q8.           

A different circuit is then set up with two resistors as shown in Figure 12.

(i)  Calculate the potential difference across the 15 Ω resistor.

(2)
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potential difference = ........................................................... V

(ii)  Calculate the total power dissipated when there is a current of 0.20 A in the two resistors.

Use the equation

P = I 2 × R

(2)

power produced ........................................................... W

 

(Total for question = 4 marks)

 

 

Q9.           

Figure 10 shows two electrical devices for heating water.

(i)  The current in the element of the immersion heater is 14 A.

The power of the immersion heater is 130 W.

Calculate the resistance of the immersion heater.

Give your answer to two significant figures.

(3)

resistance of immersion heater = ........................................................... Ω

(ii)  The current in the heating element of the kettle is 8.3 A.

State two differences between the movement of charge in the heating
element of the kettle and the movement of charge in the immersion heater.
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(2)

1 ..........................................................................................................................................

.............................................................................................................................................

2 ..........................................................................................................................................

.............................................................................................................................................

 

(Total for question = 5 marks)

 

 

Q10.           

Figure 1 shows a lamp connected to a d.c. power supply.

The power supply provides a potential difference (voltage) of 4.5 V.

The current in the lamp is 0.30 A.

(i)  Calculate the resistance of the lamp.

Use the equation

(1)

resistance = ........................................................... Ω

(ii)  Calculate the power supplied to the lamp.

(2)

power = ........................................................... W
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(Total for question = 3 marks)

 

 

Q11.           

Figure 8 shows a bicycle.

(i)  The rider uses the pedals to make the large gear wheel turn.

The large gear wheel moves the chain.
The chain turns the small gear wheel.

The large gear wheel has 48 teeth.

The small gear wheel has 12 teeth.

The large gear wheel turns 2 times each second.

Calculate the number of times that the small gear wheel turns each second.

(2)

........................................................... turns each second

(ii)  Oil is applied to the wheel of a bicycle at the point shown in Figure 9.

Explain how the oil improves the efficiency of the bicycle.
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(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 5 marks)

 

 

Q12.           

A student investigates how the current in a lamp changes with the potential difference across
the lamp.

The student uses the results to calculate the resistance of the lamp.

The results are shown in the table in Figure 2.

(i)  One value of resistance is missing from the table in Figure 2.

Calculate the value of resistance that is missing from the table.

(3)

missing resistance = ........................................................... Ω

(ii)  The student writes this conclusion:
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Comment on the student's conclusion.
Use information from Figure 2 in your answer.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(iii)  The student used a power supply that had fixed output voltage settings.

Each of these outputs was a whole number of volts.

Describe how the student could add a component to the circuit that would
provide a continuously variable voltage across the lamp.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 8 marks)

 

 

Q13.           

Figure 13 shows a toy that a student makes for a nursery school.

for a nursery school. The rod hangs by a string from the ceiling.
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(i)  The moment of C about point P is 0.60 Nm.

Calculate the weight of C.

Use the equation

(2)

weight of C ........................................................... N

(ii)  Show that the total moment of S and R about P is 0.70 N m.

(2)

(iii)  Using the data in the question and the principle of moments, determine if the toy shown in
Figure 13 is in equilibrium.

The rod is very light so its weight can be ignored.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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.............................................................................................................................................

 

(Total for question = 7 marks)

 

 

Q14.           

Figure 23 shows an electric car connected to a battery charger.

Figure 23

The car has a rechargeable battery to drive its motor.

The rechargeable battery provides a potential difference of 330 V and can store up to 64 MJ.

It takes 8 hours for the battery to receive a full charge.

Assume that the charging process is 100% efficient.

(a)  Calculate the total charge that flows while the battery is being charged.

(3)

total charge = ........................................................... C

(b)  Calculate the average charging current.

(3)

current = ........................................................... A
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(Total for question = 6 marks)

 

 

Q15.           

Figure 12 shows three toy animals hanging from a rod.

The rod hangs from the ceiling by a string tied to the centre of the rod.

The system is in equilibrium.

Figure 12

Use the principle of moments to calculate the mass of the toy elephant.

(4)

mass = ........................................................... g

 

(Total for question = 4 marks)

 

 

Q16.           

The espresso machine shown in Figure 27 is an electrical appliance.

S T E M U P . C O . U K

https://stemup.co.uk


Figure 27

The espresso machine has an electrical heater connected to a 440 V mains supply.

The power of the electrical heater is 3.5 kW.

(i)  The rating of a fuse is the current above which it melts.

Which of these is the most suitable fuse for the espresso machine circuit?

(1)

   A    1 A

   B    5 A

   C    10 A

   D    13 A

(ii)  Before the espresso machine can be used, its heater must raise the temperature of some
cold water.

The specific heat capacity of water is 4200 J/kg K.

Show that it takes the heater about 90 s to raise the temperature of 1 kg of water from 18°C to
95°C.

Use an equation from the formula sheet.

(3)

 

(Total for question = 4 marks)
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Q17.           

Draw a circuit diagram you could use to investigate the relationship between potential
difference, current and resistance for a filament lamp.

(3)

 

(Total for question = 3 marks)

 

 

Q18.           

(a)  A technician investigates a light-dependent resistor (LDR) connected in series with a 120 Ω
resistor and a voltage source.

The technician measures the voltage across the LDR and also the current in the LDR.

(i)  Which one of these circuits should the technician use?

Put a cross ( ) in the box next to your answer.

(1)
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(ii) When the LDR is in bright sunlight, its resistance is 185 Ω.
The voltage across the LDR is then 7.2V.

Show that the current in the LDR is about 0.039 A.

(2)

(iii) Complete the sentence by putting a cross ( ) in the box next to your answer.

The current in the 120 Ω resistor is

(1)

   A    much more than the current in the LDR

   B    much less than the current in the LDR

   C    the same as the current in the LDR

   D    the opposite of the current in the LDR

(iv)  The technician repeats the readings with the LDR in different light conditions.

The table gives two of the readings.

Explain why the two current readings are different.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

*(b)   The photograph shows a temporary traffic sign.
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The traffic sign uses many small lights all powered by a rechargeable battery.
These lights need to be very bright during the day so that they can be seen clearly.
They do not need to be as bright at night.

Explain how using a light-dependent resistor can make the energy stored in the battery last
longer.

(6)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

 

Q19.           

Figure 14 shows a demolition ball of mass 400 kg.

The ball is used to demolish a wall.
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Figure 14

As the ball swings from A to B, it moves through a vertical height of 1.5 m.

(i)  Calculate the change in gravitational potential energy.

Take gravitational field strength, g, to be 10 N/kg.

(3)

(ii)  The heavy ball comes to rest soon after smashing into the wall. In doing this, the
temperatures of the ball, wall and surroundings all increase slightly.

Explain this observation.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(iii)  Which of these quantities of the ball changes in both magnitude and direction while the ball
is swinging?

Put a cross ( )in the box next to your answer.

(1)

   A    gravitational potential energy

   B    velocity
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   C    the gravitational force acting

   D    kinetic energy

 

(Total for question = 6 marks)

 

 

Q20.           

Some forces act at a distance.

One example is the gravitational attraction between the Moon and the Earth.

Describe an example of another type of force acting at a distance, where the force is not
gravitational.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 2 marks)

 

 

Q21.           

Figure 1 shows the results from an experiment where the potential difference (voltage) across a
filament lamp was varied.

The current and voltage were measured.
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(i)  Describe the relationship between the current and the voltage as shown in the graph in
Figure 1.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(ii)  Use the values of the voltage and current at point P and at point Q on the graph in Figure 1
to complete the table in Figure 2.

(2)

(iii)  Calculate the resistance of the filament lamp when the voltage is 4.5 V and the current is 51
mA.

Use the equation
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(2)

resistance = ........................................................... Ω

(iv)  Explain why the resistance of the filament lamp changes as the voltage across it increases.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 9 marks)

 

 

Q22.           

A student investigates moments of forces.

Figure 14 shows the apparatus used.

The pivot is under the centre of the rod.

A magnet is fixed to one end of the rod.

A piece of modelling clay is fixed to the other end of the rod.

The system is in equilibrium.
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The student reverses the direction of the current in the coil.
Describe how the student can bring the system back into equilibrium without making any
changes to the magnet.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 2 marks)

 

 

Q23.           

A student investigates how the resistance of a thermistor varies with temperature.

Figure 7 shows a graph of the results of this investigation.

(i)  Describe how the resistance of this thermistor varies with temperature.

(2)
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(ii)  Draw the tangent to the curve at a temperature of 30 °C, to find the rate of change of
resistance
with temperature at 30 °C.

State the unit.

(3)

rate of change of resistance with temperature at 30 °C = ......................................... unit
..................

 

(Total for question = 5 marks)

 

 

Q24.           

Figure 7 shows a drone.

The drone has four spinning blades.

The upward force produced enables the drone to rise in the air.

The speed at which the blades spin is measured in turns per minute.

Figure 8 shows how the upward force produced by the four blades depends on the speed at
which the blades spin.
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Describe the relationship between upward force and speed shown by this graph.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 2 marks)

 

 

Q25.           

A student is given a low voltage power supply and 1 m of resistance wire.

The student uses these and other pieces of equipment to measure the resistance of just 50 cm
of the resistance wire.

Draw a diagram of the circuit that the student should use.

Your circuit diagram should identify the pieces of equipment that the student uses.

(3)
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(Total for question = 3 marks)

 

 

Q26.           

Figure 23 shows two small boats pulling a much larger ship.

The ship is connected to the boats with ropes.

The tension, T, in each of the ropes has a magnitude of 20 kN.

The ropes are at right angles to each other.

Draw a vector diagram and use it to determine the resultant force that the boats exert on the
ship.

(4)

magnitude of resultant force on the ship = ........................................................... kN

 

(Total for question = 4 marks)

 

 

Q27.           

Figure 7 shows two astronauts in space pushing at a satellite.
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Figure 7

(i)  The force F1 is 3.0 N and the force F2 is 2.0 N, acting at right angles to each other.

Draw a vector diagram to scale showing these forces.

(2)

(ii)  Use the diagram in (i) to estimate the magnitude of the resultant force acting on the
satellite.

(2)

resultant force = ........................................................... N

 

(Total for question = 4 marks)

 

 

Q28.           

A man monitors how much money he spends on electricity.
He uses a device which calculates the cost of electrical energy used.
He connects his 2.9 kW electric kettle to the 230 V mains supply.

(i)  Calculate the current in the kettle element.

(3)
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current = ........................................................... A

(ii)  The device shows that in one week the total cost of the electrical energy used by the kettle
is 97 p.
1kW h of electrical energy costs 17 p.

Calculate the length of time for which the kettle has been switched on during the week.

(3)

time = ........................................................... hours

 

 

Q29.           

A resistor is connected to a power supply.

The potential difference across the resistor is 6.0 V.

(i)  Which of these corresponds to a potential difference of 6.0 V?

(1)

   A    6.0 joules per ohm

   B    6.0 amps per coulomb

   C    6.0 joules per coulomb

   D    6.0 amps per ohm

(ii)  The resistor remains connected for a period of time.

The current in the resistor is 200 mA.

A total charge of 42 C flows through the resistor.

Calculate, in minutes, the time taken for this amount of charge to flow through the resistor.

(3)

time = ........................................................... minutes

(iii)  Calculate the total energy transferred by the 6.0 V power supply when a charge of 42 C
flows through the resistor.

(2)

energy = ........................................................... J
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(Total for question = 6 marks)

 

 

Q30.           

*Figure 24 shows a wooden block connected to a weight by a string.
The string goes over a pulley.

The surfaces of the table and the wooden block are both rough.

The wooden block moves across the table at a constant horizontal velocity.

Several vertical and horizontal forces act on the wooden block as it moves.

Explain how the forces keep the wooden block moving across the table at a constant horizontal
velocity.

Your answer should refer to all forces acting on the wooden block.

You may add to the diagram to help with your answer.

(6)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 6 marks)
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