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Name: Total: /70

Instructions

• There are 8 questions on 5 pages.
• Show your reasoning and calculations and always explain your answers.

Physical constants and useful formulae

e = 1.61× 10−19 C qelectron = −e qproton = +e

melectron = 9.11× 10−31 kg mproton = 1.67 × 10−27 kg

k = 8.99× 109 Nm2/C2

Question 1

A miniscule sphere contains 2000 excess electrons (the remaining charges cancel out).

a) Determine the total charge of this sphere.

b) Determine the magnitude of the force that the sphere exerts on a single electron at a
distance of 1.0 × 10−10 m from the sphere.
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Question 2

Two fixed point charged particles are located as illustrated. The
charge of particle A is +4.0×10−9 C and the charge of particle B
is −1.0× 10−9 C. Determine the net electric field at the location
labeled P.
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Question 3

Two identical positively charged particles are held fixed as illus-
trated. Let EA be the magnitude of the net electric field at A
and EB be the magnitude of the net electric field at B. Which of
the following (choose one) is true?

i) EA = EB

ii) EA > EB

iii) EA < EB

+ bA
+ bB
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Question 4

Hidden sources produce the illustrated electric field. In separate
experiments various charged particles are released from rest, ei-
ther from point A or else point B.

bA

b B

a) A negatively charged particle is released from rest at point
B. In which direction will it move immediately after it has
been released? Explain your answer.

b) A particle with charge +8.0C is placed at point A and the force on it is 16N. This is
replaced by a particle with charge +4.0C. Determine the force on this new particle.
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Question 5

A distribution of charges produces the illustrated electric
potential. An electron moves from the illustrated initial
to final points.

20V
10V

5V
1V

bFinal bInitial
a) Which of the following (choose one) is true for

change in electric potential energy of the electron?

i) ∆Uelec = 0.

ii) ∆Uelec > 0.

iii) ∆Uelec < 0.

b) Which of the following (choose one) is true for
the electron?

i) Its speed at the final location is the same as at the initial location.

ii) Its speed at the final location is larger than at the initial location.

iii) Its speed at the final location is smaller than at the initial location.
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Question 6

Two charges are held fixed as illustrated. Let VA

be the electric potential at point A and VB be the
potential at B. Which of the following (choose one) is
true?

i) VA = VB and both are 0V.

ii) VA = VB and neither are 0V.

iii) VA > VB .

iv) VA < VB .
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Question 7

Two parallel plates are held 0.080m apart. The electric potential difference from one plate
to the other is 2.0× 103 V. Determine the magnitude of the electric field between the plates.
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Question 8

An atomic nucleus consists of a number of protons, whose total charge is 8.0 × 10−18 C.
Another single proton is released from rest at a distance of 2.0× 10−10 m from the nucleus.

a) Determine the electric potential produced by the nucleus at the location where the
proton is released.

b) Determine the speed of the proton when it is infinitely far from the nucleus.
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