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Chapter 9
Charge and Field
	
	
	Answer
	Extra information
	Mark

	1
	a
	V = W / e = 13.8 V
	
	2

	
	b
	Use V=Q/(4πεor)

R = 1.04 x 10-10m 
so atomic diameter = 2.08 x 10-10 m
	
	2

	
	c
	E=Q/(4πεor2)

=1.33 x 1011 Vm-1.

	
	2

	Total marks
	6

	2
	a
	An electron-volt is the energy transferred to an electron that is accelerated through a potential difference of 1 volt.

1 eV = 1.6 x 10-19 J
	
	2

	
	b
	V = 10 x106V

Use V=Q/(4πεor)

Q= 8 x 1.6 x 10-19C

r = 1.2 x 10-15 m
	
	4

	                        Total marks
	6

	3
	a
	Parabolic in the field.

Constant force in a uniform field.

Always acting downwards (like gravity).

Straight on leaving the field.
	
	4

	
	b
	F = eE =eV/d

 = 1.6 x 10-19 x 100 / 5 x 10-2
= 3.2 x 10-16 N
	
	3

	
	c
	a = F/m = 1.9 x 1011 ms-2
Same horizontal velocity = 50 000 ms-1
So time spent in field = 0.01/50 000 = 2 x 10-7s 

Vertical v = u + at = 3.8 x 104 ms-1
Combining the 2 velocities v2 =  (3.8 x 104 )2 + (50 000)2 

v= 6.28 x 104ms-1 

θ = tan-1 (3.8 x 104/ 50 000) = 37.2 o.
	
	6

	Total marks
	13

	Total for test paper
	25
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