Fields
1.
The diagram represents equipotential lines 1 cm apart (=0.01 m) in an electric field.
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The potentials at points A, B, C, D, E and F are 0.5 V, 1 V, 2 V, 4 V, 8 V and 16 V respectively.

(a)
Is the corresponding electric field directed from A to F or from F to A?

(b)
What is the potential difference between points E and B?

(c)
Draw a graph of the variation of V with distance from the point A.
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(d)
At which of the two points B or E is the magnitude of the field strength greater?  Explain your answer.


(e)
Use the graph to find an approximate value for the magnitude of the electric field at point D.


(f)
Can you find the value for the electric field at point D analytically?

2.
(a)
The gravitational field strength, g, at a distance r from the centre of a spherical mass is given by -k/r2, and the gravitational potential, V, at the distance r is given by -k/r, where k is a constant.  Use this information to calculate the value of V at the surface of the Earth, given that g = - 9.8 ms-2 and that the radius of the earth is 6.4 x 106 m.

(b)
What is the value of V if r is infinitely large?

(c)
What is the value of V at a point 6.4 x 106 m above the surface of the earth?

(d)
What is the gravitational potential difference between the surface of the earth and the point 


6.4 x 106 m above the surface?

(e)
How much energy would need to be transferred into potential energy to lift a 100 kg satellite from the surface of the Earth to a point 6.4 x 106 m above the surface?

