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 Figure 1 shows a mobile phone with its battery removed. 
   
 Figure 1 
   
 

 
   
   
  A student measured the potential difference across the battery and then put the 

battery into the phone. 
   
   
0 1 

 

. 1 
 

What is the equation linking current (I), potential difference (V) and resistance (R)? 
 [1 mark] 

  Tick () one box. 
   

  

I = V R  
 

R = I V  
 

V = I R 
 
 

V = I 2 R 
 
 

 

 
 
 
 

Question 1 continues on the next page 
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. 2 
 

The current in the electronic circuit in the mobile phone was 0.12 A. 
 
The potential difference across the battery was 3.9 V. 
 
 
Calculate the resistance of the electronic circuit in the mobile phone. 

 [3 marks] 
   

 
   

 
   

 
  

 
   

 
  

 
  

Resistance = 
 
 Ω 

 

 
 
 

  



5 
 

*05* 

Turn over ► 
 

IB/M/Jun21/8464/P/1H 

 

Do not write 
outside the  

box 
 
0 1 

 

. 3 
 

Write down the equation which links energy (E), power (P) and time (t). 
 [1 mark] 

   
 

 
 
 
 

 
0 1 

 

. 4 
 

The battery was fully charged when it was put into the mobile phone. 
 
The battery discharged when the mobile phone was switched on. 
 
The average power output of the battery as it discharged was 0.46 watts. 
 
The time taken to fully discharge the battery was 2500 minutes. 
 
 
Calculate the energy transferred by the battery. 

 [3 marks] 
   

 
   

 
   

 
   

 
  

 
  

Energy transferred = 
 
 J 

 

 
 
 
 

Question 1 continues on the next page 
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  The mobile phone includes a sensor to monitor the temperature of the battery. 

 
Figure 2 shows the circuit symbol for a component used in the sensor. 

   
  Figure 2 
   
  

 
   
   
0 1 

 

. 5 
 

What component does the circuit symbol shown in Figure 2 represent? 
 [1 mark] 

   
 

 
 
 
 
 
0 1 

 

. 6 
 

The temperature of the component in Figure 2 increases. 
 
The potential difference across the component remains constant. 
 
 
Explain what happens to the current in the component.  

 [2 marks] 
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01.1 

 
V = I R 

  
1 

 
AO1 

6.2.1.3 
 

      
01.2 

 
3.9 = 0.12 × R 
 

R = 
3.9

0.12 

 
R = 32.5 (Ω) 

 
 
 
 
 
 
allow R = 33 (Ω) 
 

 
1 
 

1 
 
 

1 

 
AO2 

6.2.1.3 

      
01.3 

 
energy = power × time 
 
or 
 
E = P t 
 

  
1 

 
AO1 

6.2.4.2 
 

      
01.4 

 
time = 150 000s 
 
energy = 0.46 × 150 000 
 
 
 
energy = 69 000 (J) 

 
 
 
allow a substitution using an 
incorrectly/not converted value 
of time 
 
allow a correct calculation using 
an incorrectly/not converted 
value of time 
 

 
1 
 

1 
 
 
 

1 

 
AO2 

6.2.4.2 

      
01.5 

 
thermistor 

  
1 

 
AO1 

6.2.1.1 
 

      
01.6 

 
the current will increase 
 
(because) the resistance 
decreases 

 
 
 
 

 
1 
 

1 
 
 

 
AO1 

6.2.1.4 

     

Total   11  




