Answers to PHY2054 Practice Exam I Spring 2012
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a)  The magnitude of the electric field produced by an electric point charge is given by
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b)  The unit vector that represents the direction of the electric field produced by charge g at point

P is given by
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c)  Theangle O is given by
—|{=51.3°. 3)




2.)

a)  The magnitude of the electric force exerted on electric charge two by electric charge one is
given by
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b)  The unit vector that represents the direction of the force vector is given by
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c)  Angle 0 is given by
0 = cos™ [0.3939] = 66.8°=tan"' [7/3] =sin"'[0.9191] . 3)
3.) The electric field at point P due to the dipole is given by
E,=E +E.
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So, the magnitude of the net electric field at point P is given by

E, = k—?J(—O.12182)2 H(—007518] =0.1432"4
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b)  The unit vector that represents the direction of the total electric field is given by
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¢)  We can now write
0, = cos™' [-0.8507] =148.3°, )
while
6, =cos ' [-0.5250]=121.7°. (5)
4.) a) The netelectrical force exerted on the “top” electron is given by
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b)  For a circular orbit, we can write
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and, therefore,
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5.) a) The magnitude of the electric field produced by this point charge at point P is given by
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b)  The unit vector that represents the direction of the electric field at point P is given by

A

R R 6 - 9 . R R
E=cos0_ i+5sinb, j=—/——i+——=j=0.5547i+0.83205 5. (2
* * J17 J117

c) Theangle 0, is given by
0, =cos '[0.5547]=56.3° . 3)
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6.)

a)  The electric field produced at point P by the quadrupole Is given by
E,=E +E,+E,=E +2E ,, =E, i -2[E_ cos8]i
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The magnitude, then, is given by
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b)  Of course, the direction of the net electric field at point P is given by
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a)  The net electric force exerted on charge three is given by
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Therefore, the magnitude of the net electric force on charge three is given by
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b)  The unit vector that represents the direction of the net electric force on charge three is given
by
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¢) So, 0. _,, isgiven by
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while 6, ,, is given by
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a)  The magnitude of the electric force exerted on charge one is given by
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b)  The unit vector that represents the direction of the electric force exerted on charge one is given
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¢)  Therefore, the measure of angle 0 is given by
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