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Physics 111 Quiz #1, September 15, 2017

Please show all work, thoughts and/or reasoning in order to receive partial credit. The quiz is
worth 10 points total.

1 affirm that I have carried out my academic endeavors with full academic honesty.

Suppose that you have a square with sides of length / =10cm . On the left two corners of the square
there are placed +21C point charges while on the right two corners of the square there are placed —2uC

point charges.

1.

Using a standard Cartesian coordinate system where the y-axis is vertically up and the x-axis points to
the right, what is the electric field at the center of the square?

By the symmetry in the problem, the vertical components of the electric field cancel and the
horizontal components of the electric field all add since the charges have the same magnitude and
they are all equally located from the midpoint. Labeling the charges clockwise starting from the
upper left corner we have:
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The distance from each point charge to the midpoint of the square is given by the Pythagorean
2

I !
theorem: 7r° = (é)2 + (é)2 =7 and the angle 6 is obtained from tan = 1/ =1—-60=tan"'1=45".
2
Thus the net electric field in magnitude is

Q1 4x9x10° ¥ x2x10°°C ; o N
E  =4—-cosf= . cos45=1.02x10" £ and points in the positive x-

i i

direction.

Suppose that an electron (1, =9.11x 107" kg ) could be placed at the midpoint of the square. If
released from rest at the midpoint of the square, what initial acceleration would the electron feel?

The magnitude of the initial acceleration is
F_eE 16x107"°C-1.02x10" ¥

a:—:e—: 31 C:1.8X1018%.
m m 9.11x107 kg ;

The direction of the initial acceleration is opposite to the direction of the electric field.



Two charges, each with charge +Q, are placed on a line (representing the x-axis) a distance d apart.

d d
One of the charges is located x = —5 at while the other one is located at x = +§ . Now suppose that

one fires an electron toward the origin along the positive y-axis. The resulting motion of the electron
would most likely be

a.

C.

d.

€.

to move away from the origin along the y-axis in the negative y-direction.
to oscillate above and below the x-axis along the y-axis.

to move towards the charge located at x = +§ .

to move towards the charge located at x = —5 .

unable to be determined from the information given.
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Electric Circuits
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Nuclear Physics
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Misc. Physics 110 Formulae
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