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Physics 111 Quiz #1, September 18, 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. Suppose that you have a four, point charges located on the corners of a square with sides of length 𝐿, 

as shown below.  The point charges each have the same magnitude of 𝑞, but the one in the lower left 

corner is negative, while the other three are positive.  What is the x-component of the electric field at 

point P located at the center of the square? 

The distance between each charge and the center of the square is the same for all of the  
charges.  This distance is given by: 
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Labeling the charges as shown, we have in the x-direction we have: 

𝐸𝑛𝑒𝑡,𝑥 = +𝐸1𝑥 − 𝐸2𝑥 − 𝐸3𝑥 − 𝐸4𝑥 

 𝐸𝑛𝑒𝑡,𝑥 = 𝐸1 cos 𝜃 − 𝐸2 cos 𝜃 − 𝐸3 cos 𝜃 − 𝐸4 cos 𝜃 
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2. What is the y-component of the electric field at point P located at the center of the square?  

𝐸𝑛𝑒𝑡,𝑦 = −𝐸1𝑦 − 𝐸2𝑦 + 𝐸3𝑦 − 𝐸4𝑦 

𝐸𝑛𝑒𝑡,𝑦 = −𝐸1 sin 𝜃 − 𝐸2 sin 𝜃 + 𝐸3 sin 𝜃 − 𝐸4 sin 𝜃 
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3. What is the net electric field (magnitude and direction) at point P? 
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4. Suppose that you placed a point charge −𝑞 at point P.  What would be the magnitude and direction of 

the net force on this point charge? 

𝐹 = 𝑞�⃗� → |𝐹 𝑛𝑒𝑡| = |𝑞�⃗� 𝑛𝑒𝑡| = 4
𝑘𝑞2

𝐿2  

𝜙′ = 450above the positive x-axis since the charge is negative and feels a force opposite to the net 

electric field. 

 

 

 

 

 

 

 

 

 

 

 

 

 



( )

( )

( )









=

=

−

−

=

=

=

=

=














−=

===

=







==

===

=

=









==




=

N

i iseries

N

i

iparallel

RC

t

RC

t

N

i iparallel

N

i

iseries

CC

CC

eQtQ

eQtQ

C

Q
CVQVPE

VCV
d

A
CVQ

R

V
RIIVP

RR

RR

A

L
IIRV

t

Q
I

1

1

maxdischarge

maxcharge

2
2

2
1

2
1

0
0

2
2

1

1

11

1

2

11






( )

( ) 2

2

42222

2

2

2

max

1

1

1

cos1

mcKE

mcE

cmcpE

mcEKEE

mvp

c

v

cm

h

eVhfKE

pc
hc

hfE

rest

total

resttotal

e

stop

−=

=

+=

=+=

=

−

=

−=

=−=

===















 

F = qvBsin

F = IlBsin

 = NIABsin = B sin

PE= −B cos

B =
 0I

2r

 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

mw

( )

( )

( )

( )











2ln

2
1

2

=

=

=

=→−=




−+=

−

−

−

t

emtm

eAtA

eNtNN
t

N

cmNmZmE

t

o

t

o

t

oo

restnpbinding

A

ACBB
xCBxAx

N

c

MeV
kgamu

c

MeV
kgm

c

MeV
kgm

c

MeV
kgm

Jsh

c

JeV

k

Ce

g

A

n

p

e

s
m

A
Tm

o

C

Nm
o

Nm

C

o

s

m

2

4
0

1002.6

5.931
1066.11

3.948
1069.1

1.937
1067.1

511.0
1011.9

1063.6

103

104

106.11

1085.8

109
4

1

106.11

8.9

2
2

23

2

27

2

27

2

27

2

31

34

8

7

19

12

9

19

2

2

2

2

2

−−
=→=++

=

==

==

==

==

=

=

=

=

=

==

=

=

−

−

−

−

−

−

−

−

−







3

3
42

2
1

2

4:

:

2:

rVrASpher es

bhATr i angl es

rADrCCi r c l es





==

=

===

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 
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