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Physics 161 Fall 2010 Exam 3 VLR \ONS
Closed book closed notes calculators OK. Enter 0,0 for 0. Give fields in N/C
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A thifirod of length =1 m has charge 0 001 C uniformly distributed.

1] What is the sign of the x-component of the E field at P, which is 1 m from the end of the rod (see
gﬁefh)? b)- ¢)B,=0atP.
2&3] What is the magnitude of the x-component of the E field at point P? - Lé § B Q!ﬁ ?\M (9
4] What is the sign of the y-component of the E field at P?
a)+ b) - E,=0atP.

5&6] What is the magnitude of the y- component of the E field at point P@
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A quarter ring of radius 1 m has -0.02 C of negative charge uniformly distributed.

; g}
71 What is the sign of the x-component of the E field at P on the axis at z=2 m? l €. /< O{Z _ k /\,igj,{
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b) - ¢)Ex=0atP. ‘j’% 0

8&9] What is the magnitude of the x-component of the E field at P? C}f f;‘
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10] What is the sjgn of the z-component of the E field at P? Pla @, = " i /
a) + (b)ﬁ ¢)E,=0atP. N 0 v
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11&12] What is the magnitude of the z-component of the E field at P? £>\ j"’g{f& ® ’Z‘% AN
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Applications of Gauss’ Law

13&14] An infinite line of charge has a uniform charge density of 0.02 C/m. What is the magnitude of the
electyic field at a distance of 40 m away from the rod?
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15] A hollow conducting shell has a total net charge of 3 C on it. The outer surface of the shell is spherical
with a radius of 20 m. In the hollow, off center, there is a point charge of 1 C. What is the sign of the
charge ofthe inner surface of the shell?

a)t+ \ ) There is no charge on the inner surface

16] What is the magnitude of the surface charge on the inner surface, to the nearest coulomb? (0-9). ﬁ

17&18] What is the magnitude of the field just outside the outer surface of the shell?
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Extra Credit

19&20] What is the magnitude of the electric field at the origin from an 1nﬂn1te insulating wire shaped like
a hyperbola (y* = x* + 1; x,y in meters) with uniform charge density 1 uC per meter?
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