Week 5 Challenge Homework Solutions

Question 1

A proton is fired directly into a uniform electric field. The field is able to momentarily reduce the
charge’s momentum to zero.

(a) What must be the orientation of the electric field relative to the initial momentum of the
proton?

(b) What type of charge configuration would generate a uniform electric field?

(c) If the proton is initially traveling at 5% the speed of light, what field strength will stop the
charge within 1.00 cm of entering the field region?

(d) How much work does the electric field do in stopping the proton?
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Question 2

Three +2 pC point charges are fixed in space in the following locations: the first at <1, 0, 0> cm,

second at <0, 2, 0> cm, and a third at <-4, 0, 0> cm.

(a) Find the net electric field vector at position <-1, 1, 0> cm.

(b) At this location, what is the force vector on a -3 uC test charge?

(c) Use the sign sense-making technique for each dimension (X, Y, Z) to check that your an-
swer to part (b) is consistent with your answer to part (a).
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