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1. A student is provided with two filament lamps A and B. 

Each is rated 12 V 60 W, but lamp A has a carbon filament 

and lamp B a tungsten filament.

Calculate the resistance of each filament lamp under 

normal operating conditions.   (3) 

The graph shows the relationship between the current I 

and the potential difference V for the two filament lamps. 

Describe how the resistances of lamp A and lamp B vary 

with current.  (2)
The diagram below the graph shows the two filament lamps 

connected in series across a battery of  e.m.f 12V and 

negligible internal resistance. Both filaments glow dimly,

but the filament of lamp A is the brighter.
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Why does each filament glow only dimly? (1)

Suggest why the filament of lamp A is the brighter.  (2)

2. From the list of values below select a typical value for each physical 

quantity listed. 

Each value may be used once, more than once or not at all.

Values:
0.05 Ω 

6.0 Ω 

2 kΩ 

10 MΩ 
    

0.3 mm s-1    
30 cms-1    

2.0xl0-8 Ωm   
2.0xl015 Ωm    

300 K
   
3000 K
Physical quantities:        

Resistance of a voltmeter
 


Internal resistance of a car battery  

Internal resistance of an e.h.t. supply   

Resistivity of an insulator  

Drift velocity of electrons in a metallic conductor  
Temperature of a working bulb


 (6)

3. A 500 W electric toaster operates from the 230 V mains. 

Calculate the current in the heating element of the toaster.   (3)

The heating element of the toaster is made of much thinner wire than the wire in its supply cable. In which of these two wires do the electrons have the greater drift velocity?  (1)
Explain your answer. 

You may be awarded a mark for the clarity of your answer.  (4)
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4. The diagram opposite shows a type of resistor commonly used in electronic circuits. 

It consists of a thin film of carbon wrapped around a cylindrical insulator. 

The diagram below this (not to scale) shows a typical film of carbon, resistivity ρ, 
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before it is wrapped round the insulator.

Show that the resistance R of the carbon film is given by:
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(2)

This film has length l = 8.0mm, width w = 3.0mm and thickness t = 0.0010mm  (i.e. t = 1.0 x l0-6m). 

If the resistivity of carbon is 6.0 x l0-5 Ωm, calculate the resistance of the carbon film. (3)
Show that the resistance of a square piece of carbon film of uniform thickness 

is independent of the length of the sides of the square.  (2)

5. Define the term specific heat capacity. (2)
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A student decides to measure the specific heat capacity of aluminium 

by an electrical method. He selects his apparatus and then 

assembles the aluminium block, the thermometer and the 

heating element as shown.

The student intends to substitute his results into the 

relationship:   mcΔT= VIt
Draw a diagram of the electrical circuit he would need to 

set up in order to be able to carry out the experiment. (3)
What other pieces of apparatus would he need? (2)

[image: image6.png]Socket Thermometer

Heating
element _{—""] .

Block of __|
aluminium

‘Wooden bench





He carries out the experiment and then calculates his value for the specific 

heat capacity of aluminium. 

He discovers that his value is higher than the accepted value of  900 J kg-1K-1.

Suggest why his result is higher than  900 J kg-1K-1.  (1)

With reference to the apparatus shown in the diagram, state two 

modifications that he should make in order to minimise 

the discrepancy.  (2)

6. A sauna is a room in which there is a stove containing very hot bricks 

of basalt over which water is poured. Before use the basalt is tested for 

resistance to cracking by first heating the bricks to 750 °C and then 

dropping them into cold water. Each brick has a mass of 1.4kg and an 

initial temperature of 22 °C. Each receives 860 kJ of energy from the 

burning wood. Show that the specific heat capacity of basalt is 

approximately 850 J kg-1K-1.  (3)
When several hot bricks are dropped into a trough of cold water, steam is immediately 

produced. After a short time the temperature of the water rises to a steady value. 
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Some of the energy is used to heat the surroundings, as shown 

in the energy-flow diagram.
Add labels to the other arms of a copy of the diagram.  (2)
7. Write down the ideal gas equation.  (1)
Use your equation to give the unit for the molar gas constant 

in SI base units.  (2)

The pressure p of a gas is related to its density ρ and the mean square molecular 
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speed < c2 > by the formula
p  = 1/3 ρ < c2 > 
Use this relationship and the ideal gas equation to show that the average kinetic 

energy of a molecule is proportional to the kelvin temperature of the gas.  (3)

Sketch a graph to show how the product pV (pressure x volume) varies with

 temperature in °C for one mole of ideal gas. 

Your graph should have axes as shown opposite.

Comment on any significant features of your graph. (4)

8. Define the term e.m.f. of a cell. (2)
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A student wants to use a graphical method to determine the internal resistance r of a cell 

of known e.m.f. E.                                                                        

Copy and complete the diagram opposite showing how the cell should be connected in a 

circuit to allow the student to do this.  (2)

Sketch the graph the student should plot and state how she could determine r from the graph. (2)
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