
Name________________________________________ 

Physics 111 Quiz #1, January 13, 2017 

Please show all work, thoughts and/or reasoning in order to receive partial credit.  The quiz is 
worth 10 points total. 

I affirm that I have carried out my academic endeavors with full academic honesty. 

____________________________ 

Two point charges are placed along the x-axis and are separated by a distance x = 5cm .  The charge on 
the left is located at the origin and has a value of qL = +3µC , while the charge on the right qR is known 
to be positive but the magnitude of this charge is unknown.   

 

1. It takes an external agent 8.7J worth of work to assemble the two charges in the given configuration.  
What is the magnitude of the 2nd unknown charge?  Assume that each charge is brought in 
individually from very far away.  
 

W = −qΔV = −QR
kQL

r
− 0⎡

⎣⎢
⎤
⎦⎥
= − kQRQL

r
→QR = − rW

kQL

QR = −
0.05m × −8.7J( )

9 ×109 Nm2
C2 × 3×10−6C

= 1.6 ×10−5C = 16µC
 

 
 
 
 
 

 

 
2. What is the electric field at a point midway between the two charges? 

We choose the origin to be at the left most charge and selecting to the right to be the positive x-
direction.  Placing a positive test charge at the midpoint between the two charges, we have the electric 
field from the left most charge pointing to the right and the electric field from the right most charge 
pointing to the left. 

Enet = EL − ER =
kQL

r2
− kQR

r2
= k
r2

QL −QR[ ]

Enet =
9 ×109 Nm2

C2

0.025m( )2
3−16[ ]×10−6C = −1.87 ×108 N

C

 

 

 



3. Suppose that an electron (me = 9.11×10
−31kg ) were placed at the midpoint between the two 

charges.  If released from rest, what would be the initial acceleration?   

Fnet = manet = qEnet → anet =
q
m
Enet

anet =
−1.6 ×10−19C
9.11×10−31kg

−1.87 ×108 N
C( )

anet = 3.3×10
19 m

s2

 

 

 

 

 

 

 

 

4. Suppose instead of the two charges above, you have two protons separated by a distance d .  At the 
midpoint between the two protons, one places an electron at rest.  The electron is given a small kick 
perpendicular to the line joining the two protons.  The resulting motion of the electron would most 
likely be   

a. to move away from both protons along a line perpendicular to the line joining the two 
protons. 

b. to oscillate about a line perpendicular to the line joining the two protons. 
c. to move towards one of the two protons depending on the direction of the initial kick. 
d. to remain at rest. 
e. unable to be determined from the information given. 
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F = qvB sinθ
F = IlB sinθ
τ = NIABsinθ = µB sinθ
PE = −µBcosθ

B = µ 0I
2πr

ε induced = −N ΔφB
Δt

= −N
Δ BA cosθ( )

Δt

c = fλ = 1
εoµo

S t( ) = energy
time× area

= cεoE
2 t( ) = c B

2 t( )
µ0

I = Savg = 1
2 cεoEmax

2 = c Bmax
2

2µ0

P = S
c
= Force
Area

S = So cos
2θ

v = 1
εµ

= c
n

θinc = θrefl

n1 sinθ1 = n2 sinθ2
1
f
= 1
do

+ 1
di

M = hi
ho

= − di
do

Mtotal = Mi
i=1

N

∏

Sout = Sine
− µixi

i
∑

HU = µw − µm

µw
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!
F = Δ!p

Δt
=
Δ mv( )
Δt

= m!a
!
F = −k!y
!
FC = m v2

R
r̂

W = ΔKE = 1
2 m vf

2 − vi
2( ) = −ΔPE

PEgravity = mgy

PEspring = 1
2 ky

2

!
A = Ax

2 + Ay
2

φ = tan−1 Ay

Ax

⎛
⎝⎜

⎞
⎠⎟

!vf =
!vi +
!at

vf
2 = vi

2 + 2aΔx
!x f =
!xi +
!vit + 1

2
!at 2
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