ﬁ)ollegeBoard

Advanced Placement
Program

AP® Physics C: Electricity and Magnetism
2005 Scoring Guidelines

The College Board: Connecting Students to College Success

The College Board is a not-for-profit membership association whose mission is to connect students to college success and
opportunity. Founded in 1900, the association is composed of more than 4,700 schools, colleges, universities, and other
educational organizations. Each year, the College Board serves over three and a half million students and their parents, 23,000
high schools, and 3,500 colleges through major programs and services in college admissions, guidance, assessment, financial aid,
enrollment, and teaching and learning. Among its best-known programs are the SAT®, the PSAT/NMSQT®, and the Advanced
Placement Program® (AP®). The College Board is committed to the principles of excellence and equity, and that commitment is
embodied in all of its programs, services, activities, and concerns.

Copyright © 2005 by College Board. All rights reserved. College Board, AP Central, APCD, Advanced Placement Program, AP,
AP Vertical Teams, Pre-AP, SAT, and the acorn logo are registered trademarks of the College Entrance Examination Board.
Admitted Class Evaluation Service, CollegeEd, Connect to college success, MyRoad, SAT Professional Development, SAT
Readiness Program, and Setting the Cornerstones are trademarks owned by the College Entrance Examination Board.
PSAT/NMSQT is a registered trademark of the College Entrance Examination Board and National Merit Scholarship
Corporation. Other products and services may be trademarks of their respective owners. Permission to use copyrighted College
Board materials may be requested online at: http://www.collegeboard.com/inquiry/cbpermit.html.

Visit the College Board on the Web: www.collegeboard.com.
AP Central is the official online home for the AP Program and Pre-AP: apcentral.collegeboard.com.



AP® PHYSICS C ELECTRICITY & MAGNETISM
2005 SCORING GUIDELINES

General Notes About 2005 AP Physics Scoring Guidelines

The solutions contain the most common method(s) of solving the free-response questions and the
allocation of points for these solutions. Other methods of solution also receive appropriate credit for
correct work.

Generally, double penalty for errors is avoided. For example, if an incorrect answer to part (a) is
correctly substituted into an otherwise correct solution to part (b), full credit will usually be awarded.
One exception to this may be cases when the numerical answer to a later part should be easily
recognized as wrong, e.g., a speed faster than the speed of light in vacuum.

Implicit statements of concepts normally receive credit. For example, if use of the equation expressing a
particular concept is worth one point, and a student’s solution contains the application of that equation to
the problem but the student does not write the basic equation, the point is still awarded.

The scoring guidelines typically show numerical results using the value g = 9.8 m/s2 , but use of

10 m/s2 is of course also acceptable.

Numerical answers that differ from the published answer due to differences in rounding throughout the
question typically receive full credit. The exception is usually when rounding makes a difference in
obtaining a reasonable answer. For example, suppose a solution requires subtracting two numbers that
should have five significant figures and that differ starting with the fourth digit (e.g., 20.295 and
20.278). Rounding to three digits will lose the accuracy required to determine the difference in the
numbers, and some credit may be lost.
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AP® PHYSICS C ELECTRICITY & MAGNETISM
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Question 1
15 points total Distribution
of points
@
(i) 2 points
For indicating that the electric field magnitude is greatest at point C 1 point
For a correct justification 1 point
For example: Field lines are drawn closer together where the field is greater.
Note: No credit was awarded for the justification if an incorrect point was chosen.
(i) 2 points
For indicating that the electric potential is greatest at point A 1 point
For a correct justification 1 point
For example: The field along y = 0.6 m is toward the right. The field points in the
direction of decreasing potential, so A must be at the highest potential.
Note: No credit was awarded for the justification if an incorrect point was chosen.
(b)
(i) 4 points
For indicating that the electron moves to the left, stated explicitly or implied 1 point
For indicating that the speed increases 1 point
For indicating that the acceleration is directed to the left, stated explicitly or implied 1 point
For indicating that the magnitude of the acceleration decreases 1 point
Example of a good answer: The force on an electron is opposite to the field, so it will
move left. The field is weaker to the left so the acceleration will decrease. As long
as there is a force on the electron, its speed will continue to increase to the left.
(i) 3 points
For using conservation of energy with U = qV 1 point
%mv2 =qAV
v =429 AV/m
For correct substitution of values into either equation above 1 point
v=2(1.6x107" C)(10 V) /(9.1 x 107" kg)
For the correct answer 1 point

v =19x10° m/s
Note: Substitution point was awarded if correct answer was indicated.
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Question 1 (continued)

Distribution
of points
(© 2 points
E-_AV
r
_ 20V
E= 0.01 m
For the correct answer with correct units 1 point
E =2000 V/m or 2000 N/C
For the correct assumption that the field is close enough to uniform in this region to
do a calculation as if it were 1 point
(d) 2 points
0.1
0.08
0.06
0.041
0.021
0 >x (m)
For drawing a curved line concave up or concave right that passes through point D and
at least three electric field lines 1 point
For drawing the curved line perpendicular to at least three field lines 1 point
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Question 2

15 points total Distribution

(a)

(b)

of points
3 points

The current through the inductor is zero immediately after the switch is closed (I, = 0).

Using Ohm’s law

V =1IR

For the correct substitution of the emf &€ for the voltage V 1 point
For the correct substitution of the total resistance R, 1 point

Rt = R + R,

€=l (R +Ry)

For the correct answer 1 point
linie = €/(Ri + Ry)

3 points

For the correct application of the loop theorem to an appropriate loop of the circuit 1 point
For example, using the right-hand loop containing L and R,

Ve, = Ry lipit
dl
dt
dl
“dt
This equation could also be obtained directly by recognizing that L and R, are in parallel
and have the same voltage across them.
For the correct substitution of the current obtained in part (a) 1 point
dl E
La =R R, +R,
For the correct answer 1 point
ar_ RE
dt (R, +R))L

Ry linit =
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AP® PHYSICS C ELECTRICITY & MAGNETISM
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Question 2 (continued)

2 points

After a long time the current is constant, so V| = 0.
Vi = Vg, =0, s0aconstant current goes through resistor 1 and the inductor.

Vo = VRl

For the correct substitution of both voltage and resistance, using Ohm’s law for VR

€= Ibatt Rl
For the correct answer
lpay = 8/ Ry
4 points
Current
g ——————
- —— =
E
P
Ritts
»Time
(0]

For a graph that rises asymptotically
This point must be earned in order to obtain any of the following points.
For starting the line above zero
For starting the line at the lower limit determined in ()
For approaching the upper limit determined in part (c)

3 points

The current calculated in part (c) that was going through the inductor now goes
through only resistor 2.

For correct application of the loop theorem

lg, = I, where I _equals I, determined in (c)

For correct substitution of both currents, using Ohm’s law for I with aresistance R,

VRZ/Rz = £/R,

For a correct final answer
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Distribution
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1 point

1 point

1 point

1 point
1 point
1 point

1 point

1 point

1 point
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Question 3
15 points total Distribution
of points
@ 5 points
Trial | Position of End Q | Measured Magnetic Field (T) n
(cm) (directed from P to Q) (turns/m)
1 40 9.70 x 107 250
2 30 7.70 x 107 200
3 60 6.80 x 107 167
4 80 490 x 107 125
S 100 4.00 x 107 100
Dividing 100 turns by the length of the spring will yield the number of turns per meter.
For each correct value of n 1 point each
Two points were deducted for using more than three significant figures.
Some students used B = y,nl and the theoretical value u, = 47 x 1077 (Tem)/A to solve
for n. Since the question did not have any indication of using the data to obtain an
experimental value for u, until part (c), full credit for the question could be earned for
this approach.
(b) 2 points
3
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For correctly plotting the data from the chart 1 point
For a best-fit straight line through the plotted data points, with points both above and
below the line 1 point
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Question 3 (continued)

6 points

For correctly relating the slope of the graph to ;|

tol = slope of line = %

For correctly finding the slope

For using at least one point from the graph in the calculation (i.e., not using two points
from the chart that are not on the best-fit line)

From the graph shown here

ABg (9.5 x 107 — 4.5 x 10‘4) T 50x10%T

An (240 —110) turns/m 130 turns/m
For correctly substituting the obtained slope into the equation for
For correctly substituting the given value of |

1 50x107*T

Hoex = 30°A 130 turns/m
oy = 1.3 %107 (Tom)/A
For the correct units

2 points

For a correct percent error formula

percent error = ”O;ﬂ (100)
0

For using the value of u,, from part (c)

4z x 1077 (Tem)/A —1.3x 107 (Tom)/A|
47 x 1077 (Tem)/A

percent error = |-0.035|(100)

percent error = 3.5%

percent error = (100)
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1 point

1 point

1 point

1 point
1 point

1 point

1 point

1 point

Visit apcentral.collegeboard.com (for AP professionals) and www.collegeboard.com/apstudents (for AP students and parents).



	EMAll.pdf
	2005 SCORING GUIDELINES
	General Notes About 2005 AP Physics Scoring Guidelines


