
Electrical Quantities and Components 
 
Q1. 
  
The resistivity of a metal is an important property of wire used in an electric circuit. 

Nichrome wire is often used in heating elements. Nichrome wire is used to make a coil for a 
65 W mains powered heater. The nichrome wire has a resistance per metre of 87.5 Ω m−1. 

Calculate the length of wire required. 

potential difference across the coil = 230 V 
(3) 

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

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

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

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

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

Length of wire required = ...........................................................  

  
(Total for question = 3 marks) 

  
 
 
Q2. 
  
A student wanted to plot a graph of current against potential difference for a light emitting 
diode (LED). He used the circuit shown. 
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The graph of current against potential difference obtained by the student is shown. 

 

(i)  The student wrote the following conclusion. 

 
Criticise the student's conclusion. 

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

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

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

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

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

 .............................................................................................................................................  
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(ii)  The student used the LED with a 5.0 V power supply as shown in the circuit. 

 
To be lit to normal brightness the current through the LED must be 18 mA. 
Calculate the resistance of the resistor needed in the circuit. 

(4) 
 .............................................................................................................................................  

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

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

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

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

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

Resistance = ...........................................................  

  
(Total for question = 6 marks) 

  
 
 
Q3. 
  
Analogue ammeters were used before digital meters became widely available. 

The analogue ammeter shown will measure a maximum current of 1.0 mA and has a 
resistance of 18 Ω. 
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The analogue ammeter can be adapted to measure a larger current by adding a resistor, 
known as a shunt, in parallel with the ammeter. The arrangement is shown below. 

The analogue ammeter is represented by the 18 Ω resistor. 

 

The maximum current through the 18 Ω resistor remains as 1.0 mA. 

Show that the shunt would need to have a resistance of about 0.01 Ω to adapt this ammeter 
to read up to a maximum current of 2.0 A. 

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

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

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

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

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

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

  
(Total for question = 3 marks) 
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Q4. 
  
A student carried out an experiment to calibrate a thermistor. She connected the thermistor 
in series with a resistor and a power supply as shown. Then she placed the thermistor in a 
beaker of hot water and used a thermometer to record the temperature θ of the water. 

 

The student recorded θ and corresponding values of the reading V on the voltmeter as the 
water cooled. 

Explain, making reference to charge carriers, why V increased as the water cooled. 
(3) 

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

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

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

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

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

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

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

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

  
(Total for question = 3 marks) 
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Q5. 
  
A student investigates how the efficiency of an electric motor being used to raise a load 
varies with the weight of the load. 

The time taken for the motor to lift a load from the floor to the maximum height was 
measured using a stopwatch. The load was varied by adding weights, each marked '1.00 N'. 

The spreadsheet shows the student's results (columns A to E) and calculation (column F). 

 

Explain how the value in cell F4 has been determined using the results obtained. 
(3) 

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

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

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

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

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

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

  
(Total for question = 3 marks) 
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Q6. 
  
A student set up the circuit shown and measured the current I through the filament lamp for 
a range of values of potential difference (p.d.) V. 

 

The student's data is shown in the table. 

 

The student drew a graph of how current varies with p.d. She drew a straight line on the 
graph and claimed that the data demonstrates that the filament lamp obeys Ohm's law 
because the graph is linear. 
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Assess the validity of the student's statement. 
(4) 

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

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

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

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

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

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

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

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

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

  
(Total for question = 4 marks) 
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Q7. 
The resistivity of a metal is an important property of wire used in an electric circuit. 

A student carried out an experiment to determine the resistivity of a type of wire.  
He used a micrometer to measure the diameter d of the wire. 

 

He recorded the following values. 

 

 
(i)  Calculate the percentage uncertainty in the mean diameter of the wire. 

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

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

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

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

% uncertainty in mean diameter of wire = ...........................................................  

(ii)  The student used an ohmmeter to measure the resistance R of a 1.65 m length of the 
wire. 

 He looked up the resistivity values of some materials. 

 
 Identify the material of the wire. 
 R = 0.72 Ω 

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

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

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

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

 .............................................................................................................................................  
(Total for question = 6 marks) 
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Q8. 
  

The photographs show two types of caliper being used, in turn, to measure the diameter of 
an iron rod. 

 

 

The value obtained from caliper 2 was used to determine the cross-sectional area of the rod 
and the electrical properties of the rod were investigated. 
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Calculate the drift velocity for the charge carriers in the rod when the current in the rod is 1.9 
A. 

diameter of rod = 12.2 mm  
charge carrier density for iron = 1.7 × 1029 m–3 

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

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

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

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

Drift velocity = ...........................................................  

  
(Total for question = 3 marks) 

 Q9.  

A student carried out an experiment to determine the resistivity of nichrome wire. 
He used an ohmmeter to measure the resistance of a length of nichrome wire as shown. 

 

The diameter of the wire was measured as 0.27 mm ± 0.01 mm.  
The length of the wire was measured as 1.25 m ± 0.05 m. 

Calculate the minimum value of resistivity possible from the student's data. 
(4) 

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

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

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

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

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

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

Minimum resistivity = ...........................................................  
(Total for question = 4 marks) 
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Q10. 

The world solar challenge is set every two years, in Australia. The challenge is to complete a 
three thousand kilometre route with a vehicle powered only by the Sun. 

Vehicles have their surfaces fitted with solar panels, as shown in the photograph. 

A bank of 380 of these solar panels is used to charge the battery in a vehicle.  

The panels are connected in parallel and the current provided by each panel is 0.45 A. 

When fully charged, the energy stored in the battery is 12 kW h. 

The potential difference from each cell is 5.5V.

Calculate the time, in hours, to fully charge this battery if the solar panels are in 
sunlight. Assume the efficiency of charging this battery is 100%. 

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

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

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

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

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

Time = ........................................................... hours 

(Total for question = 3 marks) 
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Q11. 
  
An electric motor takes 45.0 s to lift a mass of 800 kg through a vertical height of 14.0 m.  
The potential difference across the motor is 230 V and the current is 13.0 A. 

Calculate the efficiency of the motor. 

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

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

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

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

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

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

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

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

 
Efficiency = ........................................................... 

 
   

(Total for question = 3 marks) 
 
 
Q12. 
  
A thermistor can be used to control a heater. When the temperature falls below a certain 
value the heater is switched on. The thermistor is connected in series with a fixed resistor R 
in a potential divider circuit as shown. 
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The heater circuit is connected across R and will switch on when the potential difference 
across it is above 5.5 V. 

The variation of resistance of the thermistor RT with temperature is shown on the graph. 

 

 

 
The heater switches on when the temperature falls below 20 °C. 

Calculate the resistance of the fixed resistor R. 
(3) 

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

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

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

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

 
Resistance= ........................................................... 

   
(Total for question = 3 marks) 
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Q13. 
  
Pencil lead is a mixture of graphite and clay. The proportions of graphite and clay in the 
sample determine the hardness of the pencil lead, as well as the resistivity. 

(a)  The diagram shows two samples of pencil lead made from the same mixture of graphite 
and clay. 

 

 
 
Sample A has a resistance RA. Sample B has a resistance RB and is twice the length and 
twice the diameter of sample A. 
Calculate the ratio RB/RA. 

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

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

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

 
RB/RA = ........................................................... 
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(b)  A graph supplied by the manufacturer shows that the resistance R of a pencil lead is 
inversely proportional to its cross-sectional area A. 

 

 
 
The resistivity of graphite is 3 × 10−5 Ω m. Use the graph to draw a conclusion about the 
effect of adding clay to graphite. 
Length of pencil lead = 15.0 cm. 

(4) 
 .............................................................................................................................................  

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

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

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

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

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

 
   

(Total for question = 6 marks) 
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Q14. 
  
Archaeologists use resistivity surveying of soil to search for the remains of buildings and 
settlements under the ground. 

A basic arrangement that can be used to determine the resistivity of a region of soil is 
shown. 

 

Probes are placed at positions A and D so that the length AD of soil forms part of the circuit.  
The ammeter measures the current through the soil. 

A second pair of probes connected to a voltmeter is placed at positions B and C.  
This measures the potential difference between positions B and C in the soil. 

Explain how the reading on the voltmeter will change if the length BC increases. 
(2) 

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

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

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

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

 .............................................................................................................................................  
(Total for question = 2 marks) 

 Q15. 
  

A hair dryer is used for 3 minutes. The operating current is 6 A. 

What charge flows in this time? 
(1) 

   A    0.03 C 

   B    2 C 

   C    18 C 

   D    1080 C 

 
  

(Total for question = 1 mark) 
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 Q16. 
  

The graph shows how the potential difference V varies with the current I for a circuit 
component. 

 

Which of the following could be the circuit component? 
   A    diode 
   B    filament bulb 
   C    ohmic resistor 
   D    thermistor 

 
  

(Total for question = 1 mark) 
  
 
 
Q17. 
  
A light dependent resistor and a negative temperature coefficient thermistor are connected in 
series. 

Which of the following combinations of illumination and temperature will result in the highest 
combined resistance? 

(1) 
   A    dark and cold 

   B    dark and hot 

   C    light and cold 

   D    light and hot 

 
  

(Total for question = 1 mark) 
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Q18. 
  
A potential divider circuit may contain a component known as a potentiometer. One type of 
potentiometer consists of a track with terminals X and Y at either end. There is a sliding 
contact that can move along the track connected to a terminal Z as shown. 

 

The length of the track is 115 mm and the width is 5.0 mm. 

The resistance of the track between terminal X and terminal Y is 12.0 kΩ. 

Calculate the thickness t of the track. 

Resistivity of track material = 0.49 Ω m 
(3) 

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

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

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

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

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

t = ...........................................................  

  
(Total for question = 3 marks) 
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Q19. 
  
A student investigated the effect of temperature on the resistance of a thermistor, using the 
circuit shown. 

 

A negative temperature coefficient thermistor was used in this circuit. 

With reference to the charge carriers in the thermistor, explain what happens to the p.d. 
across the thermistor as the temperature increases. 

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

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

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

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

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

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

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

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

  
(Total for question = 3 marks) 
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Q20. 
  
The diagram shows a graph of current I against potential difference V for an electrical 
component. 

 

Which of the following components would produce a graph of this shape? 

   A    filament bulb 

   B    metallic conductor 

   C    negative temperature coefficient thermistor 

   D    ohmic conductor 

 
  

(Total for question = 1 mark) 
  
 
 
Q21. 
  
A cell is connected across a resistor. After a while the internal resistance of the cell 
increases. 

Which row of the table correctly shows the change in the current in the circuit and the 
change in the terminal potential difference across the cell? 

 

  
(Total for question = 1 mark) 
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Q22. 
  
The current-potential difference graphs for a resistor and a thermistor are shown. 

 

The resistor and thermistor are connected in series to a 6 V battery. 

What is the current, in amps, in the resistor? 
(1) 

   A    0.5 
   B    1.0 
   C    1.5 
   D    2.0 

  
(Total for question = 1 mark) 

 Q23. 
  

Which of the following graphs shows how the current I through a thermistor varies with the 
potential difference V across the thermistor? 

 

   A    

   B    

   C    

   D    

 
  

 
 
 
 
 

(Total for question = 1 mark) 
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Q24. 
  
Conducting putty is a material that is a relatively good conductor and can be easily moulded 
into different shapes. 

A student decides to investigate how the resistance R of a cylinder of conducting putty 
depends upon the cross-sectional area A of the cylinder. 

(a)  She sets up the circuit shown and keeps the length l of the cylinder constant at 7.5 cm.  
She uses the ammeter and voltmeter readings to determine the resistance of cylinders of 
different cross-sectional areas. 

 

The student's results are shown in the table. 
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(i)  Plot a graph of R against l/A. 
(4) 

 
(ii)  Use your graph to determine a value for the resistivity of the putty. 

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

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

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

 
Resistivity = ........................................................... 
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(b)  The photographs show how the student obtained measurements for the length and 
diameter of a cylinder. 

 
The student records the following readings: 

length = 90 mm; diameter = 31 mm 
Identify two problems with this method of determining the dimensions of the cylinder and 
for each problem identify a solution. 

(4) 
1 
............................................................................................................................................. 

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

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

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

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

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

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

............................................................................................................................................. 
(Total for question = 10 marks) 

  

Q25. 
  

A volt can be defined as a 
(1) 

   A    coulomb per joule. 

   B    coulomb per second. 

   C    joule per coulomb. 

   D    joule per second. 
  

(Total for question = 1 mark) 
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Q26. 
  

Resistivity can be described correctly as 

   A    resistance of a unit length. 

   B    resistance per unit area. 

   C    resistance per unit volume. 

   D    resistance of a unit cube. 

 
 
   

(Total for question = 1 mark) 
 
 
Q27. 
  
A potential difference is applied across the metal filament of a light bulb and charge flows. 

By referring to the mean drift velocity of the electrons, explain what happens to the current in 
the metal filament if the potential difference is unchanged and the temperature of the metal 
increases. 

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

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

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

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

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

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

 
   

(Total for question = 3 marks) 
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Q28. 
  
The intensity of light incident on a light dependent resistor (LDR) can vary both its electrical 
resistance R and the number of charge carriers per unit volume n. The light intensity on an 
LDR is increased. 

Which row of the table describes the effect on R and n? 

 
  

(Total for question = 1 mark) 
  
 
 
Q29. 
  
Resistance can also be affected by temperature. 

Explain why the resistance of a metal sample increases with an increase of temperature. 
(3) 

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

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

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

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

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

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

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

 
   

(Total for question = 3 marks) 
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Q30. 
  
A thermistor can be used to control a heater. When the temperature falls below a certain 
value the heater is switched on. The thermistor is connected in series with a fixed resistor R 
in a potential divider circuit as shown. 

 

 

 
The heater circuit is connected across R and will switch on when the potential difference 
across it is above 5.5 V. 

The variation of resistance of the thermistor RT with temperature is shown on the graph. 
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With reference to charge carriers, explain why the resistance of the thermistor RT, changes 
with temperature. 

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

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

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

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

   
(Total for question = 2 marks) 

 
 
Q31. 
  
A motor lifts a block of mass 0.050kg at a constant velocity of 0.40 m s–1. 

The current in the motor is 85mA and the potential difference across it is 3.0V. 

 

Calculate the efficiency of the motor. 
(3) 

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

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

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

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

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

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

 Efficiency of the motor = ...........................................................  

  
(Total for question = 3 marks) 
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Q32. 
  
A mobile phone is powered by a lithium-ion battery. The information shown is taken from the 
battery. 

 

The mobile phone, when purchased, was supplied with a charging plug marked 1 A, 5V. The 
mobile phone owner lost the original charging plug and replaced it with a charging plug 
marked 0.5 A, 5 V. 

 

By evaluating the information given, discuss the suitability of using the replacement charging 
plug for this mobile phone. Include references to possible benefits, disadvantages and risks 
associated with using the replacement charging plug. 

(4) 
 .............................................................................................................................................  

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................  
(Total for question = 4 marks) 
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Q33. 
  

A constant current maintained in a copper wire causes the temperature of the wire to 
increase. 

Which of the following does not increase? 

   A    amplitude of vibration of the lattice ions 

   B    number of conduction electrons per unit volume 

   C    rate of collision of conduction electrons with lattice ions 

   D    rate of energy transfer from conduction electrons to lattice ions 

 
  

(Total for question = 1 mark) 
  

 

 
 
 
Q34. 
  
Analogue ammeters were used before digital meters became widely available. 

The analogue ammeter shown will measure a maximum current of 1.0 mA and has a 
resistance of 18 Ω. 

 

The analogue ammeter can be adapted to measure a larger current by adding a resistor, 
known as a shunt, in parallel with the ammeter. 
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The arrangement is shown below. The analogue ammeter is represented by the 18 Ω 
resistor. 

 

The maximum current through the 18 Ω resistor remains as 1.0 mA. 

A shunt of this resistance was usually made from Manganin wire. 

Calculate the length of Manganin wire of radius 0.95 mm required to make this shunt. 

resistivity of Manganin = 4.55 × 10−7 Ω m 
(3) 

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

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

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

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

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

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

Length = ...........................................................  

  
(Total for question = 3 marks) 

  
 
Q35. 
 
A light dependent resistor is connected across a cell of negligible internal resistance. The 
light intensity is increased. 

Which of the following statements about the current is correct? 

   A    It decreases because there is an increase in the number of conduction electrons. 

   B    It increases because there is an increase in the number of conduction electrons. 

   C    It decreases because the amplitude of lattice vibrations decreases. 

   D    It increases because the amplitude of lattice vibrations increases. 

 
(Total for question = 1 mark) 
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Q36. 
  

A light dependent resistor (LDR) and a resistor are connected to a battery, as shown. 

 

The intensity of light incident on the LDR increases. 

Which row of the table describes the change in the resistance of the LDR and the change in 
the potential difference across the resistor? 

 

  
(Total for question = 1 mark) 

  
 
 
Q37. 
  
A solar panel uses electromagnetic radiation from the Sun to generate electricity.  

In one installation a sensor in the solar panel measures the intensity of radiation arriving 

from different directions. A motor rotates the solar panel so that it always faces the brightest 

part of the sky. 

The circuit diagram shows how a light dependent resistor (LDR) can be used to produce an 

output potential difference (p.d.) that is dependent on the intensity of light. This output p.d. is 

connected to a motor circuit that operates the movement of the solar panel. 
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Initially the motor is switched off. The light intensity increases and the resistance of the LDR 
decreases to 750 Ω. 

The motor switches on when the output p.d. is above 13 V. 

Deduce whether this change in light intensity causes the motor to switch on. 
(3) 

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

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

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

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

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

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

  
(Total for question = 3 marks) 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Electrical Quantities and Components PhysicsAndMathsTutor.com



Q38. 
  
The photograph shows a statue of Buddha in Sri Lanka, which is protected by a lightning 
conductor. 

 

During a storm, a potential difference of 2.7 MV was generated between a cloud and the top 
of the lightning conductor on the statue. A flash of lightning passed between the cloud and 
the lightning conductor, producing a current of 25  kA for a time of 7.5 ms. 

Calculate the energy transferred by the lightning strike. 
(3) 

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

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

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

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

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

  
(Total for question = 3 marks) 

 Q39. 

A series circuit consists of two resistors with resistances R1 and R2 and a battery of potential 
difference V. 

Which of the following gives the potential difference across the resistor with resistance R2? 
(1) 

 

  
(Total for question = 1 mark) 
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Q40. 
  
Filament and fluorescent are two types of light bulb. 

Filament light bulbs contain a tightly coiled wire filament, surrounded by an inert gas and 
encased in a thin glass bulb. When the potential difference (p.d.) across the bulb is 
sufficient, the filament heats up, emitting visible light. 

Fluorescent light bulbs use a long tube of glass containing a small amount of mercury. When 
a sufficient p.d. is applied across the ends of the tube, electrons moving through the tube 
cause the mercury to become a vapour and emit photons in the ultraviolet part of the 
electromagnetic spectrum. The collisions of these photons with the phosphor coating of the 
tube result in the emission of photons of visible light. 

 

A filament bulb contains a tungsten filament of diameter 3.8 × 10−5 m and uncoiled length 1.6 
m. As the temperature of the filament increases, the resistance of the filament increases to a 
maximum which is 14 times greater than the initial resistance at room temperature. 

(i)  Determine the power of the filament at maximum brightness. 
p.d. across filament = 240 V  
resistivity of tungsten at room temperature = 5.6 × 10−8 Ω m 

(5) 
 .............................................................................................................................................  

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

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

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

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

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

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

Power = ...........................................................  
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(ii)  Filament bulbs are designed to last for thousands of hours of use. Over time the filament 
may wear away, becoming thinner at one point. This can cause the filament to melt and 
break at that point. 

Assess whether the filament is more likely to break as the bulb is switched on or when it 
is in use. 

(4) 
 .............................................................................................................................................  

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

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

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

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

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

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

  
(Total for question = 9 marks) 

  
 
 
Q41. 
  
A torch is switched on for 5 minutes. The current in the torch bulb is 6 mA. 

Which of the following gives the charge, in coulombs, that flows in this time? 

 

  
(Total for question = 1 mark) 
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Q42. 
  
A potential difference V is applied across the ends of a conductor. The drift velocity of the 
charge carriers in the conductor is v. 

Which of the following expressions gives the relationship between drift velocity and potential 
difference? 

 

  
(Total for question = 1 mark) 

  
 
 
Q43. 
  
A "metre bridge" is a circuit which can be used to measure an unknown resistance 
accurately. The metre bridge includes a metre length of nichrome wire. 

Calculate the resistance of a 1.00 m length of the nichrome wire. 
(3) 

resistivity of nichrome = 1.12 × 10−6 Ωm 
 diameter of wire = 4.00 × 10−4 m 

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

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

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

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

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

Resistance = ...........................................................  

  
(Total for question = 3 marks) 
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Q44. 
  
Which of the following is the SI base unit for resistance? 

   A    Ω 

   B    V A–1 

   C    kg m2 s–3 A–2 

   D    kg m2 s–1 C–2 

  
(Total for question = 1 mark) 

  
 
 
 
Q45. 
  
The graph shows how the resistance of a light dependent resistor (LDR) varies with the 
incident light intensity, measured in lux. 

 

A student used the LDR in the light-sensing circuit shown below. 
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The variable resistor was set at a resistance of 4.5 kΩ. 

Determine the light intensity when the potential difference shown on the voltmeter was 2.5 V. 
(3) 

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

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

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

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

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

Ligt intensity = ........................................................... lux 

  
(Total for question = 3 marks) 
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Q46. 
  
The graph shows how the resistance of a light dependent resistor (LDR) varies with the 
incident light intensity, measured in lux. 

 

A student used the LDR in the light-sensing circuit shown below. 

 

The student increased the resistance of the variable resistor whilst the light intensity was 
constant. The voltmeter recorded the potential difference across the variable resistor. 

Explain what happened to the reading on the voltmeter. 
(3) 

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

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

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

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

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

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

(Total for question = 3 marks) 
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 Q47. 
  

A variable resistor is connected in a circuit as shown. The cell has internal resistance. 

 

The resistance of the variable resistor is increased. 

Which row of the table is correct? 

 

  
(Total for question = 1 mark) 
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Q48. 
  
A student wants to investigate how the resistance R of a negative temperature coefficient 
thermistor varies with its temperature T. 

The following graph was plotted from the results of another student's experiment for the 
same topic. 

 

Explain, in terms of particle behaviour, why the resistance of the thermistor decreases as 
temperature increases. 

(4) 
 .............................................................................................................................................  

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

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

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

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

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

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

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

  
(Total for question = 4 marks) 
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Q49. 
  
A student set up the circuit below and moved a sliding contact along a uniform conducting 
wire. 

The student recorded the potential difference V across each length of wire l under test. 

 

Which graph correctly shows how V varies with l? 
(1) 

 

  
(Total for question = 1 mark) 
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Q50. 
  
The graph shows the variation of current I with potential difference V for a diode. 

 

Which of the following statements is correct? 
   A    The diode has zero resistance when connected in the forward direction. 
   B    The diode has zero resistance when connected in the reverse direction. 
   C    The diode starts to conduct when the potential difference is about 0.7 V. 
   D    The diode stops conducting when the potential difference is about −0.7 V. 

 
  

(Total for question = 1 mark) 
  
 
 
Q51. 
  
A student was given a block of conducting putty of mass 43 g. 

(i)  Show that the volume of the block of conducting putty was about 8 × 10–6 m3. 
density of conducting putty = 5300 kg m–3 

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

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

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

 .............................................................................................................................................  
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(ii)  The student formed the putty into a cylinder. Coins were pushed onto the ends of the 
cylinder as shown. The coins each had a crocodile clip attached and an ohmmeter was 
connected across the putty. 

 
Determine the resistance of the cylinder of putty. 
diameter of cylinder = 12 mm 
resistivity of conducting putty = 4.0 × 10–3 Ω m 

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

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

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

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

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

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

Resistance = ...........................................................  

  
(Total for question = 5 marks) 
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Q52. 
  
A student carried out an experiment to investigate the current-potential difference 
characteristics of a diode using the circuit below. 

 

He plotted the graph of potential difference V on the y-axis against the corresponding current 
I on the x-axis. 

Which graph would be obtained by the student? 
(1) 

 

  
(Total for question = 1 mark) 
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