SP212 - Homework 5: Like the Final LT Brett “Rabbit” Williams, USN

Some problems formatted like a final exam, each worth 2 points...

1 A conducting sphere of radius 12 cm produces an electric field E = 2.3 x 105 N/C just
outside its surface. The surface charge density on the sphere is

(a) 3.57 uC/m2.
(b) 0.64 uC/m?2.

)
)
(c) 1.29 uC/m?.
(d) 2.03 uC/m?.
)

(e) None of the above.

2 When a positive charge moves in the direction of an electric field,

(a) the charge increases.
(b) the field does work on the charge.

)
)

(c¢) the charge decreases.

(d) the charge gains potential energy.
)

(e) the charge loses kinetic energy.

3 An electron is fired directly toward the center of a large non-conducting plate that has
excess surface charge density of —2.0 uC/m?. The initial energy of the electron is 1000 eV.
If the electron is to stop just prior to reaching the plate, it must be fired from a distance
of

Sections 5521 & 6541 Page 1 of 2 Spring 2008



SP212 - Homework 5: Like the Final LT Brett “Rabbit” Williams, USN

4 Three point charges are located at the corners of an equilateral triangle of side length
0.20 m. Q5 =3.0uC is at the origin, and Q3 = 3.0 uC is along the x-axis. The net force on
the —1.0-uC charge Q; due to the other two charges is closest to

(a) —1.2jN
(

b) 0.6i—1.2jN.

(
(d

)
)

¢) —1.4jN.
) 0.6i+1.0jN.
)

(e) —141iN

5 Consider a linear charge density A along the entire x-axis (that is, infinite). The electric
potential at a point a distance h along the y-axis can be calculated by evaluating the

integral
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...and a cool problem, worth 5 points...

6 Remembering the mathematical relationship between potential and potential energy, find
the amount of work required to assemble four identical charged particles of magnitude ¢
at the corners of a square of side a.
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