
Part I - ELEC Questions . Point values specified for each question. 
Part marks may be awarded. 

1. I 10 marks I Electric Forces 

. . 

. . 

(a) (4 points) Point charge Q1 = 3C is sit uated at Pi = (0 , 0, 0) and point 
charge Q2 = 41r C is situated at A = (1, 1, 1) , both in Cartesian co
ordinates. Find the force on Q1 due to Q2 . Assume units of meters 
for posit ion and distance measurements. Simplify your answer where 
possible. 
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(L> ) (6 points) An infinite, uniform, line of charge having Pe= l nC/ m lies on 
the x-axis. A point charge Q = l C is sit uated at (2, 3, 4) in Cartesian 
coordinates. Find the force on the point charge, Q, due to the infinite 
line of charge. You may use equations developed in class for common 
field distributions in your solut ion. 
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2. I 10 marks,kCharge distributions 

(a) V points) Calculate the total amount of charge in a filament located 
along the x-axis having a line charge density defined by Pe= Nx2 µC/ m , 
where N E I and 1 ~ x ~ 2 m . 
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J, 
( b) r/ poinh,) Calculate the total amou11t of charge on a surface defi11ed by 

p=2 

and having a surface charge density defined by Ps = Nlzl µC / m , wher 
N E I and all distance units are in meters. 
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(c) (5 µoinb,) Cakulate the total amount of charge in a volume defined by 

0 ~ 0 ~ 1r /2 

and having a volume charge density defined by Pv = ~ µC / m3
. Assume 

that b > a and N > 0. 
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3. I 10 marks I Electric Field Intensity 

A finite fi lament of charge exists along the line defined by 

p=a z= O 

The liue charge density for this filameut is giveu by Pe = N cos(¢) C/ m 
where N > 0. Find the Electric Field Intensity, E, at the origin (0,0,0). 
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