
Name________________________________________ 

Physics 111 Quiz #2, January 22, 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 you have the two-point charges shown below, 𝑞1 = 𝑞2 = +30𝑛𝐶.  Point-charge 𝑞1 is 

located at (𝑥, 𝑦) = (−𝑎, 𝑦), while point-charge 𝑞2 is located at (𝑥, 𝑦) = (𝑎, 𝑦), where 𝑎 = 10𝑐𝑚 and 

𝑦 = 50𝑐𝑚.   What is the magnitude of the electric field at the origin (0,0)?   Hint:  do not assume that 

𝑦 ≫ 𝑎. 

 𝐸𝑛𝑒𝑡,𝑥 = 𝐸1 cos 𝜃 − 𝐸2 cos 𝜃 = 𝐸1 cos 𝜃 − 𝐸1 cos 𝜃 = 0 

𝐸𝑛𝑒𝑡,𝑦 = −𝐸1 sin 𝜃 − 𝐸2 sin 𝜃 = −2𝐸1 sin 𝜃 

𝐸𝑛𝑒𝑡,𝑦 = −2 ×
𝑘𝑞

(𝑎2 + 𝑦2)
×

𝑦

√𝑎2 + 𝑦2
=

2𝑘𝑞𝑦

(𝑎2 + 𝑦2)
3

2

 

𝐸𝑛𝑒𝑡,𝑦 = −
2 × 9 × 109 𝑁𝑚2

𝐶2 × 30 × 10−9𝐶 × 0.5𝑚

((0.1𝑚)2 + (0.5𝑚)2)
3

2

= 2037
𝑁

𝐶
 

𝐸𝑛𝑒𝑡 = √𝐸𝑛𝑒𝑡,𝑥
2 + 𝐸𝑛𝑒𝑡,𝑦

2 = √(0𝑁

𝐶
)

2
+ (2073𝑁

𝐶
)

2
=2073𝑁

𝐶
 

 

2. What is the direction of the electric field at the origin due to these two point-charges? To earn full 

credit, justify your answer with a calculation for a sentence or two. 

From the vector diagram, since the horizontal components vanish, there is only a vertical component 

to the electric field and this component points vertically down.  Thus, the direction of the net electric 

field vector is in the negative y-direction.  We can also see this from: 

 𝜙 = tan−1 (
𝐸𝑛𝑒𝑡,𝑦

𝐸𝑛𝑒𝑡,𝑥
) = tan−1 (

−2037𝑁
𝐶

0
) = − 900 

 

3. Suppose that a third point-charge 𝑞3 = −3𝑛𝐶 is placed at the origin.  What net electric force would 

𝑞3 feel? 

The magnitude of the electric forces is:  𝐹 = 𝑞3𝐸𝑛𝑒𝑡 = 3 × 10−9𝐶 × 2037𝑁

𝐶
= 6.11 × 10−6𝑁 

 The direction is vertically up, opposite to the direction of the electric field, since 𝑞3 is negative. 

 

(𝑎, 𝑦) (−𝑎, 𝑦) 
𝑞2 𝑞1 

𝑥 

𝑦 

(0,0) 



4. A set of parallel metal plates are shown below.  In the middle of the upper plate there is a small hole 

drilled.  The plates are separated by a distance 𝑑 = 10𝑐𝑚 and a uniform electric field with magnitude 

𝐸 = 50,000
𝑁

𝐶
 exists between the plates due to the equal and opposite charges on the plates.   A 

proton if fired vertically down through the hole in the upper plate.  What speed would the proton need 

to have at the upper plate, as it passes through the hole in order, to just come to rest at the lower 

plate? 

 

 

 

 

 

 𝑣𝑓𝑦
2 = 𝑣𝑖𝑦

2 + 2𝑎𝑦∆𝑦 → 0 = 𝑣𝑖𝑦
2 + 2

𝐹

𝑚
(−𝑑 − 0) = 𝑣𝑖𝑦

2 − 2 (
𝑒𝐸

𝑚
) 𝑑 

→ 𝑣𝑖𝑦 = √
2𝑒𝐸𝑑

𝑚
= √

2 × 1.6 × 10−19𝐶 × 50000
𝑁

𝐶
× 0.1𝑚

1.67 × 10−27𝑘𝑔
= 9.8 × 105𝑚

𝑠
 

 

 

 

 

 

 

 

 

5.   Which of the following gives the charge on the lower plate and the direction of the electric field 

between the plates? 

 a.  The charge on the lower plate is +𝑄 and the electric field points from the lower to the upper plate. 

 b.  The charge on the lower plate is +𝑄 and the electric field points from the upper to the lower plate. 

 c.  The charge on the lower plate is −𝑄 and the electric field points from the lower to the upper plate. 

 d.  The charge on the lower plate is −𝑄 and the electric field points from the upper to the lower plate. 

 e.  None of the above choices are correct. 
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F = qvBsin

F = IlBsin

 = NIABsin = B sin

PE= −B cos

B =
 0I

2r

 induced = −N
B
t

= −N
 BAcos( )

t

c = fl =
1

eomo

S t( ) =
energy

time´ area
= ceoE

2 t( ) = c
B2 t( )

m0

I = Savg = 1
2 ceoEmax

2 = c
Bmax

2

2m0

P =
S

c
=
Force

Area

S = So cos2 q

v =
1

em
=
c

n

qinc = qrefl

n1 sinq1 = n2 sinq2

1

f
=

1

do
+

1

di

M =
hi

ho
= -

di

do

M total = M i

i=1

N

Õ

Sout = Sine
- mixi

i

å

HU =
mw - mm
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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 


