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5 (a) Define electric potential at a point.

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

 (b) A hydrogen atom may be considered to consist of a proton and an electron separated by a 
distance of 120 pm, as shown in Fig. 5.1.

x

120 pm

Pproton electron

Fig. 5.1

  The two particles may be considered as point charges.

  Point P lies on the line joining the electron and the proton and is at a variable distance x from 
the proton.

  (i) Show that the electric potential V at point P when x = 10 pm is equal to 130 V.

 [2]

  (ii) Calculate, to two significant figures, V when x = 30 pm.

 V =  .......................................................V [2]

  (iii) On Fig. 5.1, draw a cross (×) at one position, other than infinity, where the electric 
potential is zero. [1]

* 0000800000012 *

D
O

 N
O

T
 W

R
IT

E
 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

DFD

13

9702/43/O/N/25© UCLES 2025 [Turn over

  (iv) On Fig. 5.2, sketch the variation of V with x between x = 10 pm and x = 110 pm.

V / V

0
10 30 50 70 90 110

x / pm

160

80
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–160

Fig. 5.2
 [3]

 [Total: 10]
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