
Physics 132-2 Test 2

I pledge that I have neither given nor received unauthorized assistance during the completion
of this work.

Name Signature

Questions (5 for 8 pts. apiece) Answer in complete, well-written sentences WITHIN the
spaces provided.

1. The first graph below shows the electric potential V (x) along the x axis. For this graph

of V (x) draw a qualitative graph of the electric field ~E(x). Explain your reasoning.

2. The plot shows the entropy for two Einstein solids alone (SA and SB) and in contact
(SAB) as a function of EA, the energy in Solid A. If the energy EA of solid A increases
what happens to dSA/dqA in your plot? Do the temperature and dSA/dqA change in
the same way or in a different way as EA increases? Explain.
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3. Consider the electric dipole shown below. Both of the charges have the same magni-
tude. The positive charge is red, the negative blue. Draw equipotential lines around
each of the charges and indicate the sign of the electric potential. Draw representative
equipotentials that cover the available range. Explain your reasoning.
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4. Consider the current I shown below. In what direction does the magnetic field point
due to this current? Explain your reasoning.

5. The figure shows the path of an electron in a region of uniform magnetic field. The
path consists of two straight sections, each between a pair of uniformly charged plates,
and two half-circles. Which plate is at the higher positive electric potential in the top
pair of plates and the bottom pair?

Problems (3). Clearly show all reasoning for full credit. Use a separate sheet to show your
work.

1. 15 pts. Three point charges are arranged as shown in the figure. (a) What is

the vector electric field ~E the charges q1 and q2 together create at the
origin? (b) What is the vector force on the q3 charge?

DO NOT WRITE BELOW THIS LINE.
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Problems (3). Clearly show all reasoning for full credit. Use a separate sheet to show your
work.

2. 20 pts. A singly-charged positive ion has a mass m = 6.4 × 10−26 kg. After
being accelerated from rest through an electric potential difference V =
1000 V , the ion enters a magnetic field of | ~B| = 2.0 T along a direction
perpendicular to the direction of the field. Starting from Newton’s
Second Law (~F = m~a), what is the radius r of the path of the ion in
the field?

3. 25 pts. As shown in the figure two parallel plates each with a plate area of
A = 8.5 cm2 and a separation of d0 = 3.0 mm between the plates, are
charged by a V = 6.0 V battery. They are then disconnected from
the battery and pulled apart (without discharge) to a separation of
d1 = 8.0 mm. Neglecting fringe effects of the field near the edges, (a)
what is the initial electric field between the plates, (b) the final field
after they are pulled apart, and (c) the charge on each plate?

DO NOT WRITE BELOW THIS LINE.
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Physics 132-02 Equations Test 2
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Physics 132-3 Constants

Tboiling (N2) 77 K Tfreezing (N2) 63 K

Tboiling (water) 373 K or 100◦C Tfreezing (water) 273 K or 0◦C

Lv(water) 2.26× 106 J/kg Lf (water) 3.33× 105 J/kg

Lv(N2) 2.01× 105 J/kg c (copper) 3.87× 102 J/kg −◦ C

c (water) 4.19× 103 J/kg −K c (steam) 0.69 J/kg −K
c (iron) 4.5× 102 J/kg − k c (aluminum) 9.0× 102 J/kg −K
ρ (water) 1.0× 103kg/m3 Patm 1.01× 105 N/m2

R 8.31J/K −mole g 9.8 m/s2

0 K −273◦ C Speed of light (c) 3.0× 108 m/s

proton/neutron mass 1.67× 10−27 kg kB 1.38× 10−23 J/K

Gravitation constant 6.67× 10−11 N −m2/kg2 1.0 eV 1.6× 10−19 J

e electronic charge 1.6× 10−19 C Electron mass 9.11× 10−31 kg

Permittivity constant (ε0) 8.85× 10−12 kg2

N−m2 1 u 1.67× 10−27 kg

Permeability constant (µ0) 4π × 10−7 Tm/A Earth-Sun distance 1.5× 1011 m

ke = 1/4πε0 8.99× 109 N −m2/C2 Earth’s mass 5.97× 1024 kg

km = µo/4π 10−7 Tm/A Earth’s radius 6.37× 106 m
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The Periodic Chart.

6


