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1 (a) (magnitude of electric field strength is the potential gradient B1 
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.04E  = 1.8 × 103
 / 0.04

= 4.5 × 104
 N C–1 (A1) [3] 

A [1](b) (i) 3.6 × 103 V

(ii) capacitance = Q / V C1 

= (8.0 × 10–9) / (3.6 × 103) 

= 2.2 × 10–12 F A1 [2]
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A1 [2]

B1 [1]

B1 
M1 
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3 (a work done in moving unit positive charge
from infinity (to the point)

(b)b) ( inside the sphere, the potential would be constant

(ii) for point charge, Vx is constant
co-ordinates clear and determines two values of Vx at least 4 cm apart
conclusion made clear

(c) q  = 4πε0Vx

q  = 4π × 8.85 × 10–12 × 180 × 1.0 × 10–2 M1
= 2.0 × 10–10

 C A [2]

4 M1 
A1 [2] 

(a) work done / energy in moving unit positive charge
from infinity (to the point)

(b)b) ( V = q / 4πε0r

C1

A1 [2]

at 16 kV, q = 3.0 × 10–8
 C 

r  = (3.0 × 10–8) / (4π × 8.85 × 10–12 × 16 × 103)

 = 1.69 × 10–2
 m (allow 2 s.f.)

(allow any answer which rounds to 1.7 × 10–2) 

(ii) energy is / represented by area ‘below’ line C1 
energy  = ½qV

C1= ½ × 24 × 103 × 4.5 × 10–8

= 5.4 × 10–4
 J A [3]

(c) V = q / 4πε0r and E = q / 4πε0r 

2 giving Er = V B1

C12.0 × 106 × 1.7 × 10–2 = V

V = 3.4 × 104
 V A [3]
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5 (a) graph: straight line at constant potential = V0 from x = 0 to x = r B1
M1 curve with decreasing gradient 

passing through (2r, 0.50V0) and (4r, 0.25V0)  A1 [3] 

(b) graph: straight line at E = 0 from x = 0 to x = r B1
M1
A1 [3]

curve with decreasing gradient from (r, E0)
passing through (2r, ¼E0)
(for 3rd mark line must be drawn to x = 4r and must not touch x-axis) 

6 (a discrete and equal amounts (of charge) B1 [1] 

allow: discrete amounts of 1.6 × 10–19C/elementary charge/e

integral multiples of 1.6 × 10–19C/elementary charge/e 

C

A1 [2] 

M0 

C1 

(b) weight = qV / d

4.8 × 10–14 = (q × 680)/(7.0 × 10–3)

q = 4.9 × 10–19 C

(c) elementary charge = 1.6 × 10–19 C   (allow 1.6 × 10–19 C to 1.7 × 10–19 C )
either the values are (approximately) multiples of this
or  it is a common factor
it is the highest common factor A1 [2]
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