
Physics 132-01 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. Suppose that you were to try the following with an electroscope, a rubber rod, and a
wool cloth.

a. Charge up the rubber rod by rubbing it.
b. Touch it to the ball of the electroscope.
c. Pull the rod away and charge it up with the wool cloth by rubbing it again.
d. Bring it close to the ball of the electroscope, without touching it.

What do you think will happen when you do the last step? (Will the foil move up,
down, or neither?) Explain.

2. Why do we usually not experience electrical forces in our everyday lives?

3. One of the three paths in the figure below is an equipotential meaning that every
point along the path has the same electric potential V. Which one is it? Explain your
reasoning.

DO NOT WRITE ON THIS PAGE BELOW THE LINE.
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Questions continued. Answer in complete, well-written sentences WITHIN the spaces pro-
vided.

4. Recall the oscilloscope we used to study the effect of magnetic fields on moving elec-
trons. Suppose the beam spot from the electrons is visible on the screen and you bring
the S-pole of a vertical bar magnet near to, but not touching the bottom of the case of
the oscilloscope just beneath the spot. Does the spot move as the magnet gets closer?
If it does, in what direction? Explain your reasoning.

5. The figure below shows an electron and two protons evenly spaced along a line. The
protons are labelled with the numbers. The vertical lines mark the midpoint between
two adjacent particles. Where on the line (except infinitely far away) is the net electric
field zero? Mark that point. Explain your reasoning.

21
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Problems (3). Clearly show all reasoning for full credit. Use a separate sheet to show your
work.

1. 16 pts. Two infinite lines of charge, each with linear charge density λ, lie along
the x− and y−axes, crossing at the origin. The magnitude of the field
strength for a single line of charge is

Eline = ke
2|λ|
r

where r is the perpendicular distance from the line of charge, λ is the
linear charge density, and ke is the Coulomb constant. What is the
electric field strength vector at position (x, y)?

DO NOT WRITE ON THIS PAGE BELOW THE LINE.
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2. 20 pts. An electron moves in the magnetic field ~B = 0.7̂i T with a speed
v = 5 × 106 m/s as shown in the figure. The y axis in the figure is

going into the plane of the paper. What is the magnetic force ~FB on
the electron? Give your answer in component form.

35

3. 24 pts. Consider the electron orbiting a proton in the hydrogen atom as a classi-
cal point particle. The electron orbits in a circle centered on the proton
at a radius r = 5.29 × 10−11 m. What is the potential energy of the
electron in terms of the electronic charge e, the radius r, and any other
constants? What is the kinetic energy of the electron in terms of the
electronic charge e, the radius r, and any other constants? How much
energy is required to ionize hydrogen (i.e., remove the electron from
the proton so their separation is effectively infinite and their kinetic
energies are zero)?

Physics 132-1 Constants

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

1 u 1.67× 10−27 kg g 9.8 m/s2

Gravitation constant 6.67× 10−11 N −m2/kg2 Earth’s radius 6.37× 106 m

Coulomb constant (ke) 8.99× 109 N−m2

C2 Earth’s mass 5.97× 1024 kg

Elementary charge (e) 1.60× 10−19 C Electron mass 9.11× 10−31 kg

Permittivity constant (ε0) 8.85× 10−12 kg2

N−m2 1.0 eV 1.6× 10−19 J

Permeability constant (µ) 4π × 10−7 Tm/A 1 MeV 106 eV
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Physics 132-01 Equation Sheet

Test 2

~FG = −Gm1m2

r2
12

r̂ ~FC = ke
q1q2

r2
12

r̂ ~E ≡
~F

q0

~E = ke
∑
i

qi
r2
i

r̂i ~E = ke

∫ dq

r2
r̂ ke =

1

4πε0

~Edipole = ke
q(2a)

(x2 + a2)3/2
ĵ ~Ering = ke

qx

(x2 +R2)3/2
î ~Eplane = 2πkeηk̂ =

η

2ε0
k̂

~Edisk = 2πkeη

[
1− z√

z2 +R2

]
k̂ =

η

2ε0

[
1− z√

z2 +R2

]
k̂

W ≡
∫
~F · d~s ∆V ≡ ∆PE

q0

= −
∫ B

A

~E · d~s V = ke
q

r
V = ke

∑
i

qi
ri

V = ke

∫ dq

r
V = Ed I ≡ dQ

dt
V = IR P = IV Requiv =

∑
Ri

The algebraic sum of the potential
changes across all the elements of a
closed loop is zero.

I = nevdA ~FB = q~v × ~B |~FB| = |qvB sin θ| |~Fc| = m
v2

r

KE0 + PE0 = KE1 + PE1 KE =
1

2
mv2 PE = qV

~F = m~a x =
a

2
t2 + v0t+ x0 v = at+ v0

dxn

dx
= nxn−1 df(u)

dx
=
df

du

du

dx

d

dx
f(x) · g(x) = f

dg

dx
+ g

df

dx

〈x〉 =
1

N

∑
i

xi σ =

√√√√∑
i (xi − 〈x〉)2

N − 1
A = 4πr2 V = Ah V =

4

3
πr3

df(x)

dx
= lim

∆x→0

f(x+ ∆x)− f(x)

∆x

∫ b

a
f(x)dx = lim

∆x→0

N∑
n=1

f(x)∆x
df(y)

dx
=
df(y)

dy

dy

dx

∫ 1

x
dx = lnx

∫
xndx =

xn+1

n+ 1

∫
exdx = ex
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The Periodic Chart.
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