Week 7 Quiz

Thursday, May 13, 2021 9:15 AM

Three point charges (A, B, and C) ate fixed in place laced in a triangular pattern. These three charges create an
electtic potential (in volts) which is plotted in the region around these charges. k = 8.99 x 10° N-m2/C:

047 | 035 | 015 | -0.18 | 064 | -1.18 | -164 | -183 | -164 | -1.18 | -064 | -0.18 | 0.15 | 035 | 047

064 | 054 | 031 | 014 | 088 | -191 | -295 | -343 | -295 | -191 | -088 | -0.14 | 031 | 054 | 064

09 | 087 | 069 | 016 | -099 | -301 | -5667 | -7.20 | -6.67 | -3.01 | -0.99 | 0.16 | 069 | 0.87 | 0.90 Rubric

125 | 141 | 145 | 107 | 042 | 410 |-11.77|-2031 | -11.77 | 410 | -0.42 | 107 | 145 | 141 | 125 ~Part (a) ~
1 pt - answer

Point .
168 | 214 | 279 | 332 | 225 | -3.01 | -18.41 |Charge| -18.41 | 301 | 225 | 332 | 270 | 214 | 168 | 1Pt-Explanation

~ Part (b) ~
208 [ 295 | 463 | 820 | 1185 | 338 | -7.95 |-1742( -7.95 | 338 [ 1185 | 829 | 463 | 295 | 208 | 1 - Correct ranking

1 pt - Explanation

Point Point
234 | 345 | 590 | 14.13 [Charge| 1142 | 062 | -240 | 062 | 1142 |Charge| 1413 | 590 | 345 | 234
A B ~Part (c) ~

0.5 pt - Direction answer
0.5 pt - Electric P.E. answer
1.5 pts - Explanation

238 | 339 | 534 | 951 (1417 827 | 331 | 178 | 331 | 827 | 1417 | 951 | 534 | 339 | 238

222 | 295 | 405 | 543 | 609 | 495 | 340 | 278 | 340 | 495 | 6.09 | 543 | 405 | 295 | 222
~ Part (d) ~

198 | 245 | 303 | 356 | 374 | 343 | 204 | 273 | 204 | 343 | 374 | 356 | 303 | 245 | 108 | O-5pt-deltaU=g7delta Vea.
0.5 pts - delta_U = - delta_K eq.
0.5 pts - correct delta_V

1.5 pts - Application

0.5 pts - Answer and units

173 | 203 | 235 | 260 | 270 | 262 | 247 | 240 | 247 | 262 | 270 | 260 | 235 | 203 | 173

151 | 171 | 190 | 205 | 212 | 212 | 208 | 206 | 208 | 212 | 212 | 205 | 190 | 171 | 151

133 | 147 | 159 | 169 | 175 | 177 | 177 | 477 | 177 | 1477 | 175 | 169 | 159 | 147 | 133

118 | 128 | 137 | 144 | 149 | 151 | 152 | 153 | 152 | 151 | 149 | 144 | 137 | 128 | 118

106 ( 113 | 120 | 125 | 129 | 132 | 133 | 133 | 133 | 132 ( 129 ( 125 | 120 | 113 | 106

(a) Use the table below to fill in the signs of each point charge (positive, negative, or neutral). Explain. Note: This
three charge distribution has the same convention as a point charge where the electric potential very far away is
zeto.

The equation for a point charge's electric potential is k*q/r. For
positive charges that means the E.P. is becomes more positive the
A + closer to the charge you get. For a negative charge that means the
B + E.P. becomes more negative the closer to the charge you get. Both

points A and B have positive voltages near them while point C has
C - negative voltages.

Point Charge Sign

(b) Rank the magnitudes of each point charge. Explain.

‘ 0‘"\ > , DR l - , OB\ The larger the magnitude of the charge, the larger the
magnitude of electric potential near the charge.
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(c) If a 4th test charge, an electron, is placed at rest halfway between point charges A and B at the —2.40 volt
location, what direction would the electron move and what would happen to the electric potential energy of the
electron (increase, decrease, stay the same)? Explain. Note: At all times the original three charges (A, B, and C) are
fixed in place and do not move.

Downward because electrons experience a force towards increased electric
potential. This has the effect of lowering the electric potential energy because of
the minus sign from the electron in the equation U=qgV.

(d) What is the speed of the electron from part (c) after is has moved 1 square in the direction you determined.
Note: Each square has side lengths of 1.00 meters. The charge of an electron is —1.60 x 10+ C and the mass is 9.11

x 10+ kg. D
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