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SECTION B 
 
Answer ALL questions in this section. 
 
 
0 1 . 1 

 

FIGURE 1, on the opposite page, shows 
apparatus used in an experiment to 
measure the specific charge of the 
electron. 
  



7 
 

*07* 

 

 
 

FIGURE 1 
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Electrons are accelerated by the  
potential difference VA. 
 
 
The electrons then enter the region  
between two parallel metal plates, shown  
shaded in FIGURE 1, on page 7.  The  
parallel metal plates are separated by a  
distance d with a potential difference VP  
across them.  In the same region there is  
a uniform magnetic field of flux density B  
into the plane of the diagram. 
 
Explain why the electron beam is  
undeflected in the shaded region shown  
in FIGURE 1.  [2 marks] 
 

 

 

  



9 
 

*09* 

 

 
 

 

 

 

 

 

 

 
 
[Turn over]  



10 
 

*10* 

 
 

0 1 . 2 
 

Determine, using the following data, a 
value for the specific charge of the 
electron. 
 
B = 1.59 mT 

VP = 1.51 kV 

d = 5.0 cm 

VA = 1.00 kV 

[4 marks] 
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specific charge = 

 

 C kg−1
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0 2 . 2 
 

On one occasion, the radius of a droplet 
was determined to be 1.20 × 10−6 m. 
 
When the droplet was stationary, the  
voltmeter reading was 467 V. 
 
Show that the charge on the droplet was 
approximately 8 × 10−19 C. 
 
density of oil = 880 kg m−3 
 

[3 marks] 
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0 2 . 3 
 

TABLE 1 shows the percentage 
uncertainty in each quantity. 

 
TABLE 1 

 

QUANTITY PERCENTAGE  
UNCERTAINTY 

radius of oil 
droplet 4% 

density of oil 1% 
gravitational field 
strength 0.1% 

potential 
difference 0.2% 

distance between 
the plates 2% 
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Show that the absolute uncertainty in  
your answer to Question 02.2, on  
page 20, is approximately ±1 × 10−19 C. 

 
Go on to discuss whether this  
uncertainty allows your answer to  
Question 02.2 to be used to support the  
quantisation of electric charge.   
[3 marks] 
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0 3 
 

Hertz did an experiment to determine the 
speed of radio waves. 
 
Describe this experiment. 
 
In your answer you should: 
• include a labelled diagram 
• state the measurements that were 

taken 
• describe how the data were used to 

determine the speed of radio waves. 
[5 marks] 
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