Physics I – Exam 3 – Spring 2004

Answer Key

Part A – 4 points each, some have partial credit as indicated.

1. D, 2. D, 3. A, 4. B, 5. A, 6. A&B 2 pts each, -2 pts for C,

7 D, 8 A is correct but 2 pts for B (forgot electron is negative)
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B-1 16 Points

Looking For

PE is mirror image of KE

PE = ±3.2 x 10-17 J

–1 point for correct PE but not 0 at d=0

V is same shape as KE (goes up)

V = ±200 V

–1 point if correct V but not 0 at d=0

B-2 12 Points

Looking For

field lines from +Q to –Q

V = 0 line of symmetry

V > 0, V < 0 on correct sides

field lines perpendicular to equipotential lines.

–2 points if E=0 marked at one or more places
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C-1 16 points

C-1-A: 6 points.  Use conservation of energy and U = q V.
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 solve for v:
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C-1-B: 4 points.  Use equation 55.
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 then using simple algebra:
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C-1-C: 6 points.  Combine parts A & B.
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C-2 24 points

All charges are equal magnitude and all are same distance from (0,0).  Use symmetry.

For reference: Charge 1 is on –X axis, charge 2 is in quad I, and charge 3 is in quad IV.

All E field magnitudes are equal:
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Ex from 2 and 3 cancel, leaving only Ex from charge 1: Ex = –100 V/m.

Ey from 1 is zero, from 2 and 3 are equal to E times –sin(30°), add: Ey = –100 V/m.

V from 2 and 3 cancel, leaving only V from charge 1: 
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