PHY 212 General Physics II - Electricity, Magnetism and Light
Summer 2007

Exam 1 Monday, July 16

Name:

1. (2 points) If the electric field a.roimd a charge () is oriented as shown by the
arrows in the sketch below, @) could be

(a) a protonv” r\ T /
—_—

(b) an electron 2
(c) any point charge '
(d) an electric dipole / l \
2. (2 points) As an electron is moved away from an atomic nucleus, the electrical
potential energy of the electron
(a) increases v~
(b) decreases

(¢) remains constant
(d) could be any of the above dépending on the charge of the nucleus

3. (9 points) For the two equal positive charges shown below (i) sketch the electric
field lines, (ii) sketch a few equipotential lines and (iii) identify the equipotential
line you drew which has the highest value of potential and also the one with
lowest value of potential. QA>o
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4. (6 points) Three point charges ¢; = (4/9)uC, g2 = —(2/9)uC and g3 = —(1/9)uC
are equally spaced on a circle of radius 1m whose center is at point P. What is the

electric potential at point P? (You may use the approximation k = 1 7:50 =9x10°

Nm?/C2.)
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5. (10 points) The potassium chloride molecule (KCl) has a dipole moment of 8.9
x 107% Cm. (i) Assuming that this dipole moment arises from two charges +1.6
x 107 C separated by distance d. Calculate d. (ii) What is the maximum
magnitude of the torque that a uniform electric field with magnitude 6.0 x 10°
N/C can exert on a KCI molecule? (iii) Sketch the relative orientations of the
electric dipole moment P and the electric field E when the torque is a maximum.

(Prfololem 21.60 (a the textbook)
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. (10 points) A small sphere with mass m carries a positive charge q and is attached
to one end of a silk fibre of length L. The other end of the fibre is attached to a
large vertical insulating sheet that has a positive surface charge density o. Show
that when the sphere is in equilibrium, the fibre makes an angle equal to arctan

(go/2mgey) with the vertical sheet.
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7. (10 points) A flat sheet of paper of area 0.250 m? is oriented so that the normal
to the sheet is at an angle of 60° to a uniform electric field of magnitude 14 N/C.
(i) Find the magnitude of the electric flux through the sheet. (ii) For what angle
¢ between the normal to the sheet and the electric field is the magnitude of the

flux through the sheet largest?

( Bxexcise 22.0 in ~+the textbook)
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8. (6 points) A solid metal sphere with radius 0.450 m carries a net charge of 0.250
nC. Find the magnitude of electric field (i) 0.100m outside the surface of the
sphere, (ii) at a point inside the sphere, 0.100m below the surface.

(Exej@’cfse ea.i4 n the tex’bbook)
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9. (10 points) Two charges —@Q and +2(Q are separated by a distance d. (Note that
@ > 0.) Find all the points along the line passing through both charges for which
the electric potential V' is zero (take V' = 0 infinitely far from the charges) and

for which electric field F is zero.
(E=xescise &3 .30 o the textbook)
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10. (10 points) Two metal spheres of different sizes are charged such that the electric
potential is the same at the surface of each. Sphere A has a radius three times
that of sphere B. Let Q4 and @p be the charges on each sphere and E4 and Eg
be the electric field magnitudes at the surface of each sphere. (i) What is the

ratio @p/Q4. (ii) What is the ratio Eg/Ey4.
(Pﬁrob\e,m 53.51 n the textbook )
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