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1. (20 marks) A point charge q, = -80.0 nC is located at (x,y) = (2.00 m, 1.00 m), and a point 
charge q2 = -60.0 nC is located at (x,y) = (0.00, -2.00 m). Determine the net electric field, 
magnitude and direction , at the origin of the (x,y) coordinate system. 
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1. (20 marks) A point charge q 1 = +60.0 nC is located at (x,y) = (2.00 m, 1.00 m), and a point 
charge q2 = +80.0 nC is located at (x,y) = (0.00, -2.00 m). Determine the net electric field, 
magnitude and direction, at the origin of the (x,y) coordinate system. 
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2. (20 marks) Charge +Q is distributed evenly throughout the volume of an insulating sphere 
that has radius R. Assume that the potential V=O, at r=oo. Calculate the potential at a radius of 
r=R/3 . 
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2. (20 marks) Charge +Q is distributed evenly throughout the volume of an insulating sphere 
that has radius R. Assume that the potential V==O , at r=-oo. Calculate the potential at a radius of 
r==R/2. 
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3. (20 marks) A hollow (but not necessarily empty) conducting spherical shell has an inner 
radius of 8.00 cm and an outer radius of 10.0 cm. There is an electric field at the inner surface of 
the shell, Ei, which has a magnitude of 80.0 N/C and points toward the center of the sphere at all 
points on the inner surface. The electric field at the outer surface of the shell, E0 , has a 
magnitude of 80.0 N/C and points away from the center of the sphere (as shown) at all points on 
the outer surface. Determine the magnitude of the charge on: a) the inner surface and b) the 
outer surface of the spherical shell. 
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3. (20 marks) A hollow conducting spherical shell has an inner radius of 8.00 cm and an outer 
radius of 10.0 cm. The electric field at the inner surface of the shell, Ei, has a magnitude of 
40.0 N/C and points toward the center of the sphere, and the electric field at the outer surface, E0 , 

has a magnitude of 40.0 N/C and points away from the center of the sphere (as shown). 
Determine the magnitude of the charge on: a) the inner surface and b) the outer surface of the 
spherical shell. 
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4. (20 marks) The electric potential inside a 10-m long linear particle accelerator is given by 

V = (3000 - Sx2 /m2) V, where xis the distance from the left plate along the accelerator 

tube, as shown in the figure. 

a) Determine an expression for the electric field Proton 

along the accelerator tube. 
b) A proton is released (from rest) at x = 4 m. 

Calculate the acceleration of the proton just after --------------- x 
it is released. 

x = Om x = -l Ill 

c) What is the impact speed of the proton when (and if) it collides with the plate. 
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4. (20 marks) The electric potential inside a I 0.0-m long linear particle accelerator is given by 

V = (2000 + Sx2 /m2) V, where xis the distance from the left plate along the accelerator 
tube, as shown in the figure . 

a) Determine an expression for the electric field Proton 

along the accelerator tube. 
b) A proton is released (from rest) at x = 4.00 m. 

Calculate the acceleration (magnitude and 
direction) of the proton just after it is released . 
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c) What is the impact speed of the proton when (and it) it collides with one of the end-plates. 

E" '° -~~ = l- / 6X) ~,_ 

£ :;: &:-- /0 }<) ~"t. t 

- l. (q x. IO-\°' c_ - l. b°'7"' f Q-Z=I- ~J 

-3.~3~)(, 0 9 

v: = 0 0 

( o....cc e. \-e rc...:ti "~ 
4-o -the \ ef +­

p1~.\e_) 

'vJ"'" -,.6l).. - .6.{< - lfLvv-.V/- _ ~ 
0 

1, Y'V\'J "1..--

l. t 

i V(x) =- i ( zooo --t 

lA L X =-Lf yY)J - lJ.(x =-OM. J 

"L. 

5 x /rvi.2- ) v 
i [ 5{11o) \/ -S(o) V 1 

( io v) > \ . ~ ~ x Io-\ -=I- 3 

:2 ( \ . 2 'B "J. Io -i 1 3) 

\. ~-::/ y._ I o-z.9 k<J 




