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1 A student is investigating how the discharge of a capacitor through a resistor depends on the 
resistance of the resistor. 
The equipment is set up as shown in Fig. 3.1. 

 

 
 

Fig. 3.1 
 

The student charges the capacitor of capacitance C and then discharges it through a resistor of 
resistance R using switch S. After a time t = 15.0 s the student records the potential difference V 
across the capacitor. The student repeats this procedure for different values of R. 

 
It is suggested that V and R are related by the equation 

 

 

where V0 is the initial potential difference across the capacitor and t is the time over which the 
capacitor has discharged. 

(a)   

 
[2] 

 

(b) Values of R and V at t = 15.0 s are given in the table below. 

 
 

(i) Complete the missing value of ln (V / V) and its absolute uncertainty in the table above. 
[1] 



 

  

 

 

(ii) Use the data to complete the graph of Fig. 3.2. Four of the six points have been plotted 
for you. [2] 

 

 
Fig. 3.2 

 
 

(iii) Use the graph to determine a value for C. Include the absolute uncertainty and an 
appropriate unit in your answer. 

 
C = .................. ± ............... unit .............. [4] 

(c) Determine the value of R, in kΩ, for which the capacitor discharges to 10% of its original 
potential difference in 15.0 s. Show your working. 

 
 

R = ..................................................... kΩ [2] 
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