
Physi
s 102{ Pledged Problem 1Time allowed: 2 hours at a single sittingDue 5PM Monday, January 22, 2007, in the boxes marked Phys 101-102 in the physi
s lounge. You may useyour own textbook, your notes, and a non-programmed 
al
ulator. You may also 
onsult the on-line solutions tothe 
orresponding suggested problems. You should 
onsult no other help. Show how you arrived at your answer;the 
orre
t answer by itself may not be suÆ
ient.Further instru
tions:(a) Write legibly on one side of 8.5" x 11" white or lightly tinted paper.(b) Staple all sheets together, in
luding this one, in the upper left 
orner.(
)Make one verti
al fold.(d) On the outside, staple side up, print your name in 
apital letter, your LAST NAME �rst followed by yourFIRST NAME.(e) Below your name, print the phrase \Pledged Problem 1", followed by the due date.(f) Also indi
ate start time and end time.(g) Write and sign the pledge, with the understanding that you may 
onsult the materials noted above.I. In 
lass we dis
ussed the fa
t that the ele
tron and proton appear to have exa
tly the same 
harge, so thatmatter is ele
tri
ally neutral. Suppose that is not the 
ase, but rather that the proton's 
harge is slightly largerin magnitude. For purposes of this problem, assume the following:The 
harge of the ele
tron is -1.6022 �10�19C and the 
harge of the proton is +1.6023 �10�19C.The mass of the earth is 5.98 �1024 kg and the mass of the sun is 1.99 �1030 kg.The mass of the proton is 1.67 �10�27 kgThe masses of the sun and earth are due entirely to the mass of the protons that make them up (that is, we willnegle
t the mass of the ele
trons).The number of protons is equal to the number of ele
trons in both the earth and the sun.Use the mean distan
e between the earth and the sun whi
h is 1.50 �1011 m.(a) How many protons and ele
trons are there in the sun?(b) How many protons and ele
trons are there in the earth?(
) Determine the net 
harge of the earth, under the assumptions above.(d) Determine the net 
harge of the sun, under the assumptions above.(e) Determine the ele
tri
al for
e between the earth and the sun. Be sure to indi
ate the dire
tion as well as themagnitude.(f) Determine the gravitational for
e between the earth and the sun.(g) Could we have a stable solar system if the magnitudes of the proton and ele
tron 
harge were even slightlydi�erent from ea
h other?II. A positive 
harge of +Q is lo
ated at the origin, and a se
ond 
harge of +3Q is lo
ated on the x-axis at x = a.A third positive 
harge +q of mass m is lo
ated on the y-axis at y = 2a.(a) Determine the net for
e on the positive 
harge +q.(b) Determine the net for
e on the 
harge +Q at the origin.(
) If the 
harge +q is released from rest, what is its initial a

eleration?
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