
Name________________________________________ 

Physics 111 Quiz #2, September 25, 2020 

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. The solar wind is a stream of charged particles (protons and electrons mostly) that come from the sun 

and interact with the magnetic field of the earth.  As the particles travel down the magnetic field lines 

of the earth some interact with gasses in the atmosphere which produces the aurora while some make 

it to the ground?  Suppose that a proton has a velocity of 2 × 107𝑚

𝑠
 vertically down towards the 

ground.  If you wanted to bring the proton to rest over a distance of 25𝑐𝑚, what magnitude and 

direction of an electric field would you need? 

𝑊 = 𝐹∆𝑦 = 𝑞𝐸∆𝑦 = ∆𝐾 =
1

2
𝑚𝑝𝑣𝑓𝑝

2 −
1

2
𝑚𝑝𝑣𝑖𝑝

2 = −
1

2
𝑚𝑝𝑣𝑖𝑝

2  

𝐸 = −
𝑚𝑝𝑣𝑖𝑝

2

2𝑞∆𝑦
= −

1.67×10−27𝑘𝑔(2×107𝑚
𝑠 )

2

2×1.6×10−19𝐶×(0𝑚−0.25𝑚)
= 8.35 × 106 𝑉

𝑚
 vertically upwards. 

 

 

 

 

2. The electric field that you would need to bring the proton to rest would create a potential difference 

across the region of space over which the field acts.  What potential difference would be created?  

𝐸 = −
∆𝑉

∆𝑦
→ ∆𝑉 = −𝐸∆𝑦 = −8.35 × 106 𝑉

𝑚
× (0𝑚 − 0.25𝑚) = 2.09 × 106𝑉 

Or 

𝑊 = −𝑞∆𝑉 = ∆𝐾 → ∆𝑉 = −
∆𝐾

𝑞
=

1

2
𝑚𝑝𝑣𝑖𝑝

2

𝑞
=

1.67 × 10−27𝑘𝑔(2 × 107𝑚

𝑠
)

2

2 × 1.6 × 10−19𝐶
= 2.09 × 106𝑉 

 

 

 

 

 



3. Suppose that the potential difference was created over the region of space shown below by the dashed 

box.  With respect to the ground, let 𝑦𝑖be the location top of the potential difference and 𝑦 be the 

location of the bottom of the potential difference.  Compared to 𝑦𝑖, which of the following is true?  

a.  The location of 𝑦𝑓 is at a lower electric potential than 𝑦𝑖. 

b.   The location of 𝑦𝑓is at the same electric potential as 𝑦𝑖. 

c. The location of 𝑦𝑓 is at a higher electric potential than 𝑦𝑖. 

d.   There is no way to tell what electric potential 𝑦𝑓 is at compared to 𝑦𝑖 form the information given. 

 

 

 

 

4. Imagine instead of the situations above you had two, point charges each with magnitude 𝑞 = 2𝜇𝐶 

oriented on the x-axis separated by a horizontal distance of 𝑠 = 1.2𝑐𝑚.  What is the electric potential 

at the midpoint between the two charges? 

𝑉𝑝 = 𝑉𝑞1 + 𝑉𝑞2 =
𝑘𝑞1

𝑟1𝑠
+

𝑘𝑞2

𝑟2𝑠
=

𝑘𝑞
𝑠

2⁄
+

𝑘𝑞
𝑠

2⁄
=

4𝑘𝑞

𝑠
 

𝑉𝑝 =
4 × 9 × 109𝑁𝑚2

𝐶2 × 2 × 10−6𝐶

0.012𝑚
= 6 × 106𝑉 

 

 

 

 

5.   How much work (in 𝑒𝑉) would be required to bring a third charge (𝑞′ = −1𝜇𝐶) from very far away 

and place it at the midpoint between the two charges? 

 

 𝑊 = −𝑞∆𝑉 = −𝑞3[𝑉𝑓𝑝 − 𝑉𝑖∞] = −(−1 × 10−6𝐶)[6 × 106𝑉 − 0𝑉] = 6𝐽 

𝑊 = 6𝐽 ×
1𝑒𝑉

1.6 × 10−19𝐽
= 3.8 × 1019𝑒𝑉 
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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 


