
Name________________________________________ 

Physics 111 Quiz #1, January 10, 2014 

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. A charge

€ 

−q  is to be placed at either point A or point B.  Assume that points A and B lay along a line 
that is midway between two equal magnitude positive charges (blue dots).  Compared to the net 
force experienced by charge 

€ 

−q  at point B, the net force experienced at point A is 

 a.  greater than at point B.   

b.  equal to that at point B.   

c.  less than that at point B.  

d.  unable to be determined since the magnitude of the charge and distances between the charges are  
unknown. 

2  In the quark model of elementary particles, the proton is made up out of three quarks.  The quark 

structure of the proton is shown below in which there are two “up” quarks (

€ 

qup = +
2
3
e ) and a 

“down” quark (

€ 

qdown = −
1
3
e ).  Suppose that these quarks lie equally spaced on a circle of radius (

€ 

1.2 ×10−15m the “size” of the proton if you will.)   

a. Using the geometry of the system, what is the separation between each of the quarks?  (Hint: it is 
not the radius of the proton.) 

     

€ 

cos30 =
x
r
→ x = rcos30 =1.2 ×10−15m × cos30 =1.04 ×10−15m

r'= 2x = 2.08 ×10−15m
 

  

 

b. What is the electrostatic force on the down quark? 

  

€ 

Fx :   0   by symmetry∑

Fy :   − Fu,d sinθ∑ − Fu,d sinθ = −2Fu,d sinθ = −2
kqupqdown

r2

 

 
 

 

 
 sinθ

Fnet = −2
kqupqdown

r'2
 

 
 

 

 
 sinθ = −2

9 ×109 Nm 2

C 2 × 1
3 ×

2
3 × 1.6 ×10−19C( )2

2.08 ×10−15m( )
2

 

 

 
 

 

 

 
 
sin60 = −20.5N
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