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Q1. (a)  A 9.0 V battery of negligible internal resistance is connected as shown.
[image: ]
(i)  Calculate the potential difference (p.d.) across the 120 Ω resistor.
(2)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
p.d. = ........................................................... 

A student added to the circuit, as shown below, in order to determine the resistance R of a resistor.
[image: ]
(ii)  As the student adjusted the variable resistor, the reading on the voltmeter changed. When the variable resistor has a resistance of 295 Ω, the reading on the voltmeter was 0 V. This happened because the p.d. across the variable resistor was equal to the p.d. across the 120 Ω resistor.
Show that the value of R is about 300 Ω.
(2)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 



Q3.A 50 Ω resistor and a 62 Ω resistor are connected in series with a battery of negligible internal resistance and e.m.f. 9.0 V, as shown.
[image: ]
(a)   Calculate the power dissipated in the 62 Ω resistor.
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
Power dissipated = ........................................................... 
(b)   A 57 Ω resistor is connected in parallel with the 62 Ω resistor as shown below.
[image: ]
Calculate the total resistance of the circuit.
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
Total resistance of circuit = ........................................................... 
 




Q4.A student carried out an investigation using conducting putty. Conducting putty is a material that is a good conductor and can be made into different shapes.
The student formed the conducting putty into cylinders of different sizes. Coins were pushed into the conducting putty at either end so that crocodile clips could be attached to connect the conducting putty into a circuit.
[image: ]
(a)  The student made a cylinder of conducting putty of length 0.075 m and diameter 9.0 mm.
Calculate the resistance of the cylinder of conducting putty.
(3)
resistivity of conducting putty = 4.2 × 10–2 Ωm
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
Resistance = ........................................................... 
(b)  Two cylinders of conducting putty are connected in parallel across a battery.
The cylinders have the same length but different cross-sectional areas.
Explain why the cylinder with the larger cross-sectional area will reach a higher temperature than the other cylinder.
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 

 Q5.An orange cell is made by inserting magnesium and copper electrodes into an orange. 
The orange cell acts as a source of e.m.f. which can be used to power a clock as shown.
[image: ]
The following measurements are obtained from the circuit.
[image: ]
(a)  Show that the internal resistance of the orange cell is about 20 kΩ.
(3)
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
(b)  Calculate the output power of the cell when it is used to power the clock.
(2)
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

Power = ...........................................................

(c)  The e.m.f. measurement was obtained by removing the clock and connecting a voltmeter with a resistance of 1.0 × 107 Ω across the electrodes.
Discuss the suitability of this method.
(4)
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
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