
Questions
 

Q1.          

Mains electricity is used in circuits at home.

(a)  Double insulation is needed for safety when there is

(1)

       A    no circuit breaker

       B    no earth connection

       C    no fuse

       D    no switch

(b)  A fuse is used so that

(1)

       A    an earth connection is not needed

       B    the appliances are more efficient

       C    the circuit cannot overheat if there is a fault

       D    the user cannot touch a live wire

(c)  Most lamps at home have their own switch.

This is because the lamps are connected

(1)

       A    in parallel

       B    in series

       C    to a fuse

       D    to an earth wire

 

(Total for question = 3 marks)
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Q2.          

A washing machine has an electric motor and an electric heater.

The resistance of the heater is 22 Ω.

The mains voltage is 230 V.

(a) (i) State the equation linking voltage, current and resistance.

(1)

(ii) Show that the current in the heater is about 10 A when it is working.

(2)

(b) The washing machine is fitted with a fuse rated at 13 A.

(i) Explain why the washing machine is fitted with a fuse.

(2)

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

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

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

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

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

(ii) When the motor is working, the current in it is 1.74 A.
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Explain why it would not be sensible to replace the 13 A fuse with a 2 A fuse.

(2)

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

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

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

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

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

(Total for question = 7 marks)

 

Q3.           

This question is about electrical components.

(a)  Draw a straight line from each electrical component to its correct symbol.

One has been done for you.

(3)

(b)  (i)  Name an electrical component whose resistance decreases when it is moved into
brighter light.

(1)
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.............................................................................................................................................

(ii)  Name an electrical component whose resistance decreases as its temperature increases.

(1)

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

 

(Total for question = 5 marks)

 

 

Q4.           

(a)  The table shows the names and circuit symbols of some electrical components.

Complete the table by giving the missing information.

(4)
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(b)  A student wants to find the resistance of a fixed resistor.

She measures a current of 0.50 A in the resistor when the voltage across it is 8.0 V.

(i)  State the equation linking voltage, current and resistance.

(1)

(ii)  Calculate the resistance of the resistor.

(2)

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

(c)  The student replaces the fixed resistor with a light dependent resistor (LDR) and measures
its resistance at different light intensities.

Sketch a graph of the expected results.

(3)
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(Total for question = 10 marks)

 

 

Q5.           

The graph shows how current and voltage vary for a filament lamp.

(a)  Draw a circuit diagram to show how you should connect the equipment needed to make the
measurements needed to plot the graph.

(4)

(b)  The resistance of the filament lamp changes as the voltage is increased.

(i)  How can you tell this from the graph?

(1)

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

(ii)  Explain these changes in resistance.

(3)

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

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

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

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

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

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

 

(Total for question = 8 marks)

 

Q6.           

A student investigates how the voltage across a thermistor varies with temperature.

The student keeps the current in the thermistor constant, but varies the temperatures between
20 °C and 100 °C.

(a)  The diagram shows how the student sets up his apparatus.
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Suggest three changes to this set up that would improve the accuracy of the measurement of
the thermistor temperature.

(3)

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

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

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

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

3 .............................................................................................................................................

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

(b)  What instrument should the student use to measure the current in the thermistor?

(1)

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

(c)  The table shows the student's results.
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(i)  Plot a graph of voltage against temperature and draw the line of best fit.

(5)

(ii)  Circle the anomalous point on your graph.

(1)

(d)  (i)  State the equation linking voltage, current and resistance.

(1)

(ii)  At room temperature the thermistor has a resistance of 680 Ω.

The voltage across it is 5.9 V.

Show that the current in the thermistor is about 8.5 mA.
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(3)

 

(Total for Question = 14 marks)

 

Q7.           

An electric kettle is connected to the 230 V mains supply.

The power of the kettle is 960 W.

(a)  (i)  A power of 960 watts is the same as

(1)

   A    960 joules per coulomb

   B    960 joules per second

   C    960 newtons per metre

   D    960 newtons per second

(ii)  State the equation linking power, current and voltage.

(1)

(iii)  Show that the current in the kettle is about 4 A.

(2)

(b)  The 960 W kettle is earthed and fitted with a fuse.

(i)  Explain how this can protect the person using the kettle if there is a fault.

(3)

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

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

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

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

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

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

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

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

(ii)  Another kettle has twice as much power.

It is connected to the same mains supply.

Which of these fuse ratings should be used for this kettle?

(1)

   A    1 A

   B    3 A

   C    5 A

   D    13 A

(c)  A student has a pack of fuses labelled 2 A.

Explain how she could use one of these fuses to check that the label is correct.

You may draw a circuit diagram to help your answer.

(3)

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

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

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

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

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

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

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

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

 

(Total for question = 11 marks)

 

 

Q8.          

A student investigates how the resistance of a wire depends on its length.

The photograph shows the circuit that the student uses.

(a) Draw a circuit diagram to show how the components in the photograph are connected.

(3)

(b) (i) Complete the table by naming the key variables in this investigation.

(1)

(ii) Describe the method the student should use for this investigation.

(5)

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

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

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

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

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

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

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

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

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

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

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

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

(c) The table shows the student's measurements.

(i) State the equation linking voltage, current and resistance.

(1)

(ii) Complete the table by calculating the missing value of resistance.
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(1)

(d) (i) Use the results from the table opposite to plot a graph of resistance (y-axis)
against length of wire (x-axis) and draw the line of best fit.

(5)

(ii) Write a conclusion for the investigation.

(1)

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

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

(iii) Explain how the graph supports this conclusion.

(2)

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

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

      ....................................................................................................................................................................................................................................................................................
......................
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(Total for question = 19 marks)

 

Q9.           

The diagram shows part of a lighting circuit in a house.

The circuit is protected by fuse F.

(a)  Give two reasons why the lamps are wired in parallel.

(2)

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

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

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

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

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

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

(b)  What is the current at P?

(1)

   A    0.17 A

   B    0.26 A

   C    0.43 A

   D    1.38 A

(c)  Explain how the fuse protects the circuit.

theonlinephysicstutor.com

@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor



(3)

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

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

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

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

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

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

(d)  (i)  State the equation linking power, current and voltage.

(1)

(ii)  Calculate the power of lamp L.

[assume the mains voltage is 230 V]

(2)

power = .............................................. W

(iii)  Calculate the amount of energy transferred by lamp L in 3 minutes.

Give the unit.

(3)

energy transferred = ...................... unit ......................

(e)  This diagram shows another lighting circuit.

(i)  Complete the table by putting a tick ( ) in the box if the lamp is lit and a cross ( ) in the box
if the lamp is not lit.

(2)
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(ii)  Suggest where this circuit would be useful in a house.

(1)

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

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

 

(Total for question = 15 marks)

 

 

Q10.           

A student investigates the resistance of a thermistor.

(a)  Which of these is the correct symbol for a thermistor

(1)

(b)  The student uses this apparatus to investigate how the resistance of a thermistor changes
with temperature.
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(i)  Explain why the student places the thermistor in a beaker of water.

(2)

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

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

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

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

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

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

(ii)  The student also uses a voltmeter and an ammeter.

How should the voltmeter and the ammeter be connected in his circuit?

(1)

(c)  The table shows the student's results.
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(i)  Plot a graph of these results on the grid.

(4)

(ii)  Circle the anomalous point on the graph.

(1)

(iii)  Draw a curve of best fit.

(1)

(d)  (i)  Why is the maximum temperature in the student's investigation limited to 100°C?
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(1)

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

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

(ii)  Suggest how the student obtains readings below room temperature.

(1)

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

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

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

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

 

(Total for question = 12 marks)

 

 

Q11.          

A student has some LEDs connected in a circuit. They emit light of different colours.

(a) (i) The different colours of light are waves which must have

(1)

   A    the same amplitude in free space

   B    the same frequency in free space

   C    the same speed in free space

   D    the same wavelength in free space

(ii) When an LED is on, it shows that

(1)

   A    there must be alternating current in the circuit

   B    there must be a current in the circuit

   C    there is a fault in the LED

   D    a fuse has blown
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(b) An LED needs a minimum voltage to make it emit light.

The student investigates this minimum voltage using the circuit shown.

(i) The student uses a voltmeter to measure the voltage across the LED.

Add this voltmeter to the circuit diagram.

(2)

(ii) The student gradually increases the voltage across the LED and records the
minimum voltage at which the LED emits light.

The results for some different LEDs are shown in the table.

Display the results of the student's investigation on the grid.

(4)
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(iii) The student concludes:

Evaluate the student's conclusion.

(2)

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

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

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

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

(Total for question = 10 marks)

 

Q12.           
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The resistance of a Light Dependent Resistor (LDR) is affected by the amount of light that shines
on it.

A student investigates this relationship using the circuit shown.

(a)  (i)  The student uses a voltmeter to measure the voltage across the LDR.

Add this voltmeter to the circuit diagram.

(2)

(ii)  Explain how the student can work out the resistance of the LDR using this circuit.

(2)

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

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

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

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

(b)  The student shines light on the LDR through a circular hole in a piece of black card, as shown
in the diagram.

The student repeats the experiment using cards with holes of different diameter.

The distance from the card to the LDR is always 5 cm.

The student varies the current in the circuit by adjusting the variable resistor.

theonlinephysicstutor.com

@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor



(i)  The independent variable in this experiment is

(1)

   A    the brightness of the light source

   B    the diameter of the hole

   C    the distance from the card to the LDR

   D    the resistance of the LDR

(ii)  A controlled variable in this experiment is

(1)

   A    the current in the circuit

   B    the diameter of the hole

   C    the distance from the card to the LDR

   D    the resistance of the LDR

(iii)  The photograph shows how the student places a metal ruler to measure the diameter of one
of the holes.

Suggest how the student can improve this technique while still using the same ruler.

(1)

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

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

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

(c)  The table shows the student's results.

(i)  Plot the student's results on the grid.

(4)

(ii)  Draw a curve of best fit on the graph.

(1)
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(iii)  Describe the relationship between the resistance of the LDR and the diameter of the hole.

(2)

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

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

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

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

 

(Total for question = 14 marks)

 

 

Q13.           

An electric vehicle has a rechargeable battery.

The battery is recharged by connecting it to a charging station.

(a)  The battery voltage is 385 V.

(i)  State the amount of energy transferred when one coulomb of charge passes through a
potential difference of 385 V.

(1)

energy transferred = ............................................ J

(ii)  Show that, when a charge of 180000 C passes through the battery, the total amount of
energy transferred to the battery is about 70 MJ.

(2)

(iii)  During the charging process, energy is also transferred to the charging station from the
mains supply.
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Explain why the amount of energy transferred from the mains supply is more than 70 MJ.

(2)

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

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

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

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

(b)  Charging takes 110 minutes and causes a total charge of 180000 C to pass through the
battery.

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

(1)

(ii)  Calculate the average charging current in the battery.

(3)

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

 

(Total for question = 9 marks)

 

 

Q14.           

A student investigates how the current in a filament lamp varies as the voltage across it
changes.

(a)  Draw a suitable circuit diagram for this investigation.

(3)

(b)  Describe a method the student could use for this investigation.

(4)

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

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

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

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

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

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

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

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

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

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

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

 

(Total for question = 7 marks)

 

 

Q15.          

A student investigates how the resistance of a piece of wire changes with voltage
across the wire.

The student connects an ammeter, a voltmeter, a battery, a variable resistor and the
wire in an electrical circuit.

(a) (i) Complete the diagram to show how the student should connect the circuit.

(3)

(ii) Describe what she should do to obtain a set of results for her investigation.

(3)
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      ....................................................................................................................................................................................................................................................................................
......................

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

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

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

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

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

(b) The student keeps the temperature of the wire constant during the investigation.

(i) Suggest why she does this.

(1)

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

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

(ii) Suggest how she does this.

(1)

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

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

(c) When the student looks at her results, she notices that the voltage across the wire
is directly proportional to the current in it.

(i) State the relationship linking voltage, current and resistance.

(1)

(ii) The student calculates the resistance and then plots a graph of resistance
against voltage.

On the axes, sketch the shape of her graph.

(1)
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(Total for question = 10 marks)

 

Q16.          

The diagram shows some lamps connected together.

There are 20 small lamps connected in series with a 9 V supply.

(a) (i) What is the voltage across each lamp in the series circuit?

(1)

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

(ii) Each lamp has a power of 1.5 W.

State the equation linking power, current and voltage.

(1)

(iii) Show that the current in the circuit is about 3 A.

(2)
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(b) (i) The lamps are on for 7 hours a day for 5 days.

Calculate the total energy transferred during this time.

(3)

energy transferred = .............................. J

(ii) Describe the energy changes that take place in the lamps when they are
 connected to the power supply.

(2)

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

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

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

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

 

(Total for question = 9 marks)

 

Q17.           

The diagram shows a lighting circuit in a house.

(a)  (i)  Component X is

(1)

   A    a double insulated wire

   B    an earth connection
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   C    a fuse

   D    a switch

(ii)  The lamps are connected in parallel.

State an advantage of using a parallel circuit for lighting.

(1)

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

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

(b)  The lighting circuit is connected to a mains supply that provides an alternating current.

Explain what is meant by an alternating current.

You may draw a diagram to help your answer.

(2)

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

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

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

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

(c)  Lamp Y is removed and replaced with a low-energy lamp.

When the low-energy lamp is connected to a 230 V supply, the current in it is 0.12 A.

(i)  Calculate the amount of energy transferred by the low-energy lamp in 7 hours.

(3)

energy transferred = .................................... J

(ii)  The low-energy lamp gives the same amount of light as lamp Y, but uses much less power.

Which row of the table compares the low-energy lamp correctly to lamp Y?

(1)
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(Total for question = 8 marks)

 

 

Q18.           

A student is given an unknown electrical component, X.

He uses a circuit to investigate how the current in X varies with the voltage across it.

(a)  Which of these circuits is correct for his investigation?

(1)

(b)  The table shows the student's results.
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(i)  Plot a graph of these results and draw a curve of best fit.

(4)

(ii)  State the equation linking voltage, current and resistance.

(1)

(iii)  Calculate the resistance of component X when the voltage across it is 10.0 V.

Give the unit.

(4)

resistance = ............................... unit ...............................

(iv)  Describe the pattern shown by this graph.

(3)

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

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

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

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

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

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

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

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

(v)  Suggest a conclusion for the investigation.

(2)

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

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

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

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

 

(Total for question = 15 marks)

 

 

Q19.           

The photograph shows an electric heater.
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(a)  The power of the heater is 2000 W.

The heater is connected to a 230 V mains supply.

(i)  State the equation linking power, current and voltage.

(1)

(ii)  Calculate the current in the heater.

(2)

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

(iii)  Which of these fuses should be used with the heater?

(1)

   A    1A

   B    5A

   C    7A

   D    13A

(b)  The two heating elements can be connected in series or in parallel.

Describe an advantage of each method.

(2)

series

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

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

parallel

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

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

(c)  Some electrical appliances are fitted with an earth wire.

(i)  Describe how an earth wire acts as a safety feature.

(4)

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

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

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

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

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

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

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

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

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

(ii)  Explain why this heater should be fitted with an earth wire.

(2)

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

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

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

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

 

(Total for question = 12 marks)

 

Q20.           

A filament lamp is connected to a battery.

The lamp is switched on and a data logger records the current.

The graph shows the results from the data logger.
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(a)  Describe in detail how the current varies with time.

Refer to data from the graph in your answer.

(3)

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

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

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

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

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

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

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

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

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

(b)  The battery has a voltage of 12 V.

The lamp reaches its normal operating temperature after a short while.

(i)  State the current in the lamp when it is at its normal operating temperature.

(1)

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

(ii)  State the relationship between voltage, current and resistance.

(1)

theonlinephysicstutor.com

@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor



(iii)  Calculate the resistance of the lamp at its normal operating temperature.

Give the unit.

(4)

resistance = ........................................ unit ........................................

(iv)  State the relationship between power, current and voltage.

(1)

(v)  Calculate the power of the lamp at its normal operating temperature.

(2)

power = ........................................................... W

(c)  Suggest why a filament lamp is most likely to fail when it is first switched on.

(2)

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

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

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

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

 

(Total for question = 14 marks)

 

 

Q21.           

The photograph shows a solar-powered battery charger connected to a mobile phone.
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When the battery charger is used, it transfers light energy from the Sun to the battery of the
mobile phone.

(a)  Complete the energy transfer diagram.

(2)

(b)  It takes 3.5 hours to recharge the battery fully.

The average current supplied by the charger is 400 mA.

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

(1)

(ii)  Calculate the amount of charge needed to recharge the battery fully, and give the unit.

(3)

charge = ........................................................... unit ...........................................................

(c)  If the charger is moved into the shade, the output power decreases.

The voltage across the charger stays the same.

Explain how moving the charger into the shade affects the time needed to recharge the battery
fully.

(2)

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

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

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

 

(Total for Question = 8 marks)

 

Q22.          

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

(a) Draw the circuit symbol for a thermistor.

(1)

(b) The student uses voltmeter and ammeter readings to find the resistance at each
temperature.

One set of readings is shown below.

(i) State the equation linking voltage, current and resistance.

(1)

(ii) Show that the resistance of the thermistor at 80 °C is about 5000 Ω.

(3)

(c) Another student takes measurements for two more components, A and B.

The graphs show the results.
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Compare the results for component A and component B.

(5)

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

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

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



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

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

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

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

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

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

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

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

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

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

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

 

(Total for question = 10 marks)

 

Q23.           

A student sets up a circuit to investigate how the current in different components varies with
voltage.

He investigates these components.

  a short thick copper wire
  a filament lamp
  a long thin copper wire
  a diode

(a)  State four other pieces of equipment the student needs.

(4)



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

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

3 ..........................................................................................................................................

4 ..........................................................................................................................................

(b)  During the investigation, the student keeps the two copper wires at a constant temperature.

(i)  Give a reason why he should keep the wires at a constant temperature.

(1)

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

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

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

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

(ii)  Describe how he could keep the wires at a constant temperature.

(2)

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

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

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

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

(c)  The student obtains a graph for each component.

Draw a straight line linking each component to its correct graph.

(3)



 

(Total for question = 10 marks)

 

 

Q24.          

Electrical energy can be transmitted using a high voltage of 132 kV.



(a)  A voltage of 132 kV is the same as

(1)

       A    132 V

       B    1320 V

       C    132 000 V

       D    132 000 000 V

(b)  Using a high voltage increases the

(1)

       A    current in the wires

       B    efficiency of transmission

       C    energy lost as heat

       D    resistance of the wires

(c)  The high voltage can be reduced using a

(1)

       A    generator

       B    magnet

       C    transformer

       D    transmitter

 

(Total for question = 3 marks)

 



Q25.          

A light dependent resistor (LDR) can be used as a sensor to detect light intensity.

Describe how the resistance of an LDR varies as the light intensity changes.

You may sketch a graph to help your answer.

(3)

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

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

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

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

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

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

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

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

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

(Total for question = 3 marks)

 

Q26.          

The diagram shows a heater coil and a resistor connected to a 12 V battery and an ammeter.
The ammeter reading is 1.2 A.



(a) (i) State the equation linking voltage, current and resistance.

(1)

(ii) Calculate the voltage across the 4.0 Ω resistor.

(2)

Voltage = ........................................................... V

(iii) Show that the voltage across the heater coil is about 7 V.

(2)

(iv) Calculate the energy transferred to the heater coil in 5.0 minutes.

(3)

Energy transferred = ........................................................... J

(v) At first, the temperature of the water increases.

After a while, the temperature reaches a steady value below the boiling point of water.

Explain why the temperature reaches a steady value.

(2)

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

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

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

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

(b) Resistors can be used as heating elements in the rear windows of cars.

The diagram shows two possible designs.



(i) Complete the table by placing a tick  in the correct boxes.

(1)

(ii) Describe the advantages and disadvantages of design X when used as a
heater in a car window.

(3)

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

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

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

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

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

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

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

(Total for question = 14 marks)

 

Q27.          

A student investigates how the resistance of a thermistor changes with temperature.
He measures a current and a voltage.



The diagram shows part of the circuit that the student uses.

(a) (i) Label the thermistor on the diagram.

(1)

(ii) Add to the diagram to show how a voltmeter should be connected.

(2)

(b) The student varies the temperature of the thermistor and obtains the results below.

(i) State the equation linking voltage, current and resistance.

(1)

(ii) The voltage across the thermistor is 12 V.

Calculate the resistance of the thermistor at 20 °C.

(2)

Resistance = ........................................................... Ω

(iii) Use the results from the table opposite to plot a graph of current against
temperature.

(5)



(iv) Use your graph to describe how the current in the thermistor changes as the
temperature increases.

(2)

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

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

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

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

(v) The student concludes:



Evaluate this conclusion.

(2)

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

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

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

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

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

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

(Total for question = 15 marks)

 

Q28.           

(a)  The diagram shows part of an electric circuit.

Complete the circuit diagram by adding

  a resistor in series with the lamp and battery
  a second lamp in parallel with the first lamp
  a voltmeter that measures the voltage across the resistor
  an ammeter that measures the current in the resistor

(4)



(b)  The current in a resistor is measured for different voltages.

The table shows the results.

(i)  Plot a graph of this data on the grid.

(4)

(ii)  Circle the anomalous point on the graph.

(1)

(iii)  Draw a line of best fit.

(1)



(iv)  State the equation linking voltage, current and resistance.

(1)

(v)  Use your graph to find a value for the resistance of the resistor.

(2)

resistance ........................................................... Ω

 

(Total for question = 13 marks)
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Q2.          
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