
Name________________________________________ 

Physics 111 Quiz #2, September 24, 2021 

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. 

____________________________ 

1. Suppose that you had the collection of point charges shown below with |𝑞| = 1.6 × 10−19𝐶.  The 

charges lie in a line with the coordinates shown, where 𝐿 = 1𝜇𝑚.  What are the net horizontal and net 

vertical electric field components at the origin (0,0)?  

 

𝐸𝑛𝑒𝑡,𝑥 = 𝐸2𝑥 − 𝐸3 =
𝑘𝑞
𝐿2

2
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𝐿2
=
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9 × 109𝑁𝑚

2

𝐶2
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𝐸𝑛𝑒𝑡,𝑦 = 𝐸2𝑦 − 𝐸1 =
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𝑁
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2. What is the magnitude and direction of the net electric field at the origin. 

 𝐸𝑛𝑒𝑡 = √𝐸𝑛𝑒𝑡,𝑥
2 + 𝐸𝑛𝑒𝑡,𝑦

2 = √(596.5𝑁
𝐶
)
2
+ (596.5𝑁

𝐶
)
2
= 843.6𝑁

𝐶
 

 𝜙 = tan−1
𝐸𝑛𝑒𝑡,𝑦

𝐸𝑛𝑒𝑡,𝑥
= tan−1 (

596.5𝑁𝐶

596.5𝑁𝐶
) = 450 or 450 above the positive x-axis. 
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3. Suppose that a uniform electric field exists as shown below and consider two points A and B and an 

unknown charge that is released from rest at a point located halfway between points A and B.  How 

would you be able to tell what the sign of the unknown charge was?  In other words, how would you 

know if the unknown charge was positive or negative and why? Explain your answer fully.    

 

 

 

 We release the charge and “watch” its motion through the field.  If the charge moves toward point B, 

in the direction of the electric field, then the charge must be positive.  If the charge moves toward 

point A, opposite to the direction of the electric field, then the charge must be negative. 

 

 

 

4. Suppose for this question that the unknown charge from question 3 were an electron.  If the electron 

were released from rest halfway between points A and B and was found to have acquired a speed of 

1 × 107𝑚
𝑠
 after it was accelerated over a distance of 0.5𝑚, through what potential difference was the 

electron accelerated?   

 𝑊 = −𝑞∆𝑉 = ∆𝐾 = 1

2
𝑚𝑣𝑓

2 − 1

2
𝑚𝑣𝑖

2 → ∆𝑉 = −
𝑚𝑣𝑓

2

2𝑞
= −

9.11×10−31𝑘𝑔×(1×107𝑚𝑠 )
2

2×(−1.6×10−19𝐶)
= 285𝑉 

 

 

 

5. What was the magnitude of the electric field that the electron was accelerated through? 

 𝐸 = |−
∆𝑉

∆𝑥
| =

285𝑉

0.5𝑚
= 570𝑉

𝑚
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Physics 111 Equation Sheet 

Electric Forces, Fields and Potentials  Electric Circuits   Light as a Wave   

 

 

 

 

 

 

 

 

Magnetic Forces and Fields   

 

 

 

Light as a Particle & Relativity   Nuclear Physics  

Constants 

  

 

 

Misc. Physics 110 Formulae 

 

 

 

 

Geometry 


