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26 The diagrams show two arrangements of a pair of identical bar magnets. 
 

diagram 1 S N N
P

S

diagram 2 S N S
Q

N
R

 
 

Three points, P, Q and R, are shown. 
 

At which point is the magnetic field due to the magnets weakest and at which point is it 
strongest? 

 

 weakest 
magnetic field 

strongest 
magnetic field 

A P Q 

B P R 

C Q P 

D Q R 
 
 
27 A nichrome wire, P, has a length of 1.0 m and a diameter of 1.0 mm. 
 

A second nichrome wire, Q, has a length of 2.0 m and a diameter of 2.0 mm. 
 

Which statement correctly compares the resistance of Q with that of P? 

A The resistance of Q is one-quarter the resistance of P. 

B The resistance of Q is one-half the resistance of P. 

C The resistance of Q is the same as the resistance of P. 

D The resistance of Q is four times the resistance of P. 
 
 
28 A student has two resistors. 
 

One resistor has a resistance of 2.0  and the other has a resistance of 40 k. 
 

Which statement is correct? 

A When connected in parallel, the combined resistance is 1.9 . 

B When connected in parallel, the combined resistance is 2.0 . 

C When connected in series, the combined resistance is 1.9 . 

D When connected in series, the combined resistance is 42 . 
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29 In which circuit do both lamps light? 
 

DCBA

 
 
 
30 An isotope of strontium has the nuclide notation Sr.84

38  

How many protons and neutrons are there in a nucleus of this isotope? 
 

 protons neutrons 

A 38 46 

B 38 84 

C 46 38 

D 46 84 
 
 
31 A student is investigating the count rate of a radioactive substance. 
 

How must he adjust his reading for the background count? 

A Add the background count to his reading. 

B Ignore the background count as it will not affect his reading. 

C Subtract the background count from his reading. 

D Take repeat readings to eliminate the background count. 
 
 
32 What occurs during nuclear fusion? 

A Two light atomic nuclei join together and emit energy. 

B Two light atomic nuclei join together and absorb energy. 

C A heavy atomic nucleus splits and emits energy. 

D A heavy atomic nucleus splits and absorbs energy. 
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7 (a)  Draw the circuit symbol for a potential divider.

 [1]

 (b) Fig. 7.1 shows a circuit.

Vout

6.0 V

Rout R

1.0 kΩ

Fig. 7.1

  (i) Calculate the value of Vout when the value of R is 3.0 kΩ.

 Vout =  .........................................................  [2]

  (ii) The value of R is adjusted until the current in the circuit is 1.7 mA.

   Calculate the charge that flows through the circuit in 300 s.

 charge =  .........................................................  [2]

 [Total: 5]
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7 (a) Define potential difference (p.d.).

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

 .............................................................................................................................................  [2]

 (b) (i) State the equation which defines electromotive force (e.m.f.) E.

 [1]

  (ii) The e.m.f. of a battery is 9.0 V. The battery is in a circuit.

   Calculate the work done by the battery when it moves a charge of 30 C around a complete 
circuit.

 work done =  .........................................................  [2]

 (c) A circuit consists of a d.c. power supply, a lamp and a thermistor.

  (i) Draw a circuit diagram of these components connected in series.

 [2]
3
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  (ii) Explain what happens in the circuit you have drawn in (c)(i) when the temperature of the 
thermistor is increased.

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

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

 .....................................................................................................................................  [2]

 [Total: 9]
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7 Fig. 7.1 shows a circuit including a 12 V battery and two identical lamps.

A
Q

Fig. 7.1

 (a) The 12 V battery consists of cells connected in series. Each cell in the battery has an 
electromotive force (e.m.f.) of 1.5 V.

  Determine how many cells are in the battery.

 number of cells = .....................................................  [1]

 (b) (i) When the switch is closed, the ammeter reading is 2.4 A.

   Calculate the total resistance of the circuit.

 resistance = .....................................................  [2]

  (ii) Each lamp has a resistance of 3.0 Ω.

   Calculate the resistance of Q.

 resistance of Q = .....................................................  [2]

 (c) (i) On Fig. 7.1, draw the symbol for a voltmeter that measures the potential difference (p.d.) 
across the two lamps. [1]

  (ii) Calculate the power supplied to one lamp.

 power = .....................................................  [3]

[Total: 9]
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