
 

AP® PHYSICS C: ELECTRICITY AND MAGNETISM 
2007 SCORING GUIDELINES 

 
General Notes About 2007 AP Physics Scoring Guidelines 

 
1. The solutions contain the most common method of solving the free-response questions and the 

allocation of points for this solution. Some also contain a common alternate solution. Other methods of 
solution also receive appropriate credit for correct work. 

 
2. 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. 
 

3. 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. However, when 
students are asked to derive and expression it is normally expected that they will begin by writing one or 
more fundamental equations, such as those given on the AP Physics exam equation sheet. For a 
description of the use of such terms as “derive” and “calculate” on the exams, and what is expected for 
each, see “The Free-Response Sections⎯Student Presentation” in the AP Physics Course Description . 

 
29.8 m s=g , but use of 4. The scoring guidelines typically show numerical results using the value 

210 m s  is of course also acceptable. Solutions usually show numerical answers using both values 
when they are significantly different. 

 
5. Strict rules regarding significant digits are usually not applied to numerical answers. However, in some 

cases answers containing too many digits may be penalized. In general, two to four significant digits are 
acceptable. Numerical answers that differ from the published answer due to differences in rounding 
throughout the question typically receive full credit. Exceptions to these guidelines usually occur 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 AND MAGNETISM 
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Question 1 

15 points total       Distribution 
 of points 
(a) 3 points 
 

Writing the general loop rule for the circuit  
CIR Ve = +   

CV  = 0 at time = 0, so 0I Re =   
For correct substitution of a value for 0I  and a value for R into Ohm’s law or the loop  

rule with the recognition that  = 0 at time = 0 CV

1 point 

For correctly reading the magnitude of 0I  from the graph and using it in a valid equation 1 point 

02.2 2.3I£ £   
For correctly using the current in mA 1 point 

02.2 mA 2.3 mAI£ £   

( )( )32.25 10  A 550 1.24 Ve W-= ¥ =   

 
 
(b)   3 points 
 

For a correct loop rule equation 1 point 
CIR Ve = +   

For correctly reading ( )4 sI t = from the graph 1 point 
( )0.3 mA 4 s 0.4 mAI t£ = £   

For correct substitution of e from part (a) into a correct equation 1 point 

( )(31.24 V 0.35 10  A 550 CV W-= - ¥ ) , using the middle of the range of acceptable  

values for I  

 

1.05 VCV =  (or value consistent with the value of I chosen within the acceptable range)  
Note: Use of a value for current that was not correctly expressed in mA was acceptable if 

the mA point was not awarded in part (a) (either for using an incorrectly expressed 
value or no value at all). 

 

                                                                                                                            
Alternate solution Alternate points 
For correctly using an expression for  CV 1 point 

( )1 t
CV e te -= -  or equivalent  

For correct substitution for the time and the time constant 1 point 

( )( )6
4.0 s 4.0 s 1.82

2.2 s550 4000 10  F

t t
RCt W -= = = =

¥
  

For correct substitution of e from part (a) into a correct equation 1 point 
( )( )1.821.24 V 1CV e-= -   

1.04 VCV =   
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Question 1 (continued) 

        Distribution 
 of points 
 
(c) 2 points 
 

For using  from part (b) in a correct equation CV 1 point 

( )1.05 VQ CV C= =   
For correct substitution of C 1 point 

( )( )64000 10  F 1.05 VQ -= ¥   

34.20 10  CQ -= ¥   or   (or value consistent with  from part (b)) 64200 10  C-¥ CV  

                                                                                                                              
Alternate solution Alternate points 
For a correct substitution of e  or  into a correct equation 0I 1 point 

( ) ( )( )1 1.24 V 1t tQ C e C et te - -= - = -  

          OR          ( )( )
4

3

0

2.25 10 A tQ e t- -= ¥Ú dt

.82

 

 

For a correct substitution of C or t into a correct equation 1 point 

( )( )( )6 14000 10  F 1.24 V 1Q e- -= ¥ -  

          OR          ( ) ( )( )
4

2.2s3

0

2.25 10 A tQ e--= ¥Ú dt  

 

34.16 10  CQ -= ¥   or   4160 Cm  

Note:  If the answer to (c) was correct using one of the exponential equations, it could be 
substituted into V Q C=  in part (b) for full credit. 

 

                   
 
(d) 2 points 

 
 

For starting the graph at the origin 1 point 
For a sketch that is approximately exponential and approaching an asymptote 1 point 
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Question 1 (continued) 

        Distribution 
 of points 
(e) 2 points 
 

2 2 or   or  R RP IV I R V R= , where R CV Ve= -   

For the substitution of one correct quantity into a correct equation for the  
instantaneous power 

1 point 

For the substitution of the second correct quantity into a correct equation for the 
instantaneous power 

1 point 

( )( ) ( ) ( ) ( ) ( )2 23 30.35 10  A 0.19 V  or  0.35 10  A 550  or  0.19 V 550 P W W- -= ¥ ¥   

56.7 10  WP -= ¥  (or value consistent with earlier values of I and ) CV  

Note: Use of a value for current that was not correctly expressed in mA was acceptable if 
the mA part was not awarded in part (a) (either by using an incorrectly expressed value 
or no value at all), or if the value used in part (e) was consistent with the value used in 
part (b).  

 

 
 
(f) 3 points 
 

For marking the “Greater than” choice 1 point 
For any indication that C increases 1 point 

0C Ake= d  or   new 03C C=  
For explicitly and correctly addressing time dependence 1 point 

( )
( )

( )
( )

( )
( )

0.61
3

31.82
1

1 3 14 s
1.63  ,  3  , 

4 s 1 1

t

t

C e eQ t
RC

Q t C e e

kt
k

kt
k

k
t

e
e

- -
=

=- -
=

- -=
= = = =

= - -
or equivalent 

 

Notes:   
If “Greater than” was not checked, no points were awarded for part (f) regardless of the 

justification.  
If “Greater than” was checked, a correct value of  earned 

both justification points. 
( ) 3

3 4 s 6.7 10 CQ tk
-

= = = ¥
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AP® PHYSICS C: ELECTRICITY AND MAGNETISM 
2007 SCORING COMMENTARY  

 
Question 1 

 
Overview 
 
This question was designed to assess students’ ability to interpret and utilize information presented graphically, as 
well as their understanding of the charging of a simple RC circuit, including the dissipation of energy in the 
resistor and the consequences of changing the capacitance. 
 
Sample: E1A 
Score: 14 
 
This clearly written response lost only 1 point in the justification in part (f) for failing to consider the time 
dependence of the charge on the capacitor as it is charged.   
 
Sample: E1B 
Score: 10 
 
Part (a) received full credit. In part (b) the voltage across the resistor is computed, so only 1 point for the correct 
value of I at 4 seconds was earned. In part (c) only 1 point was awarded for the correct substitution of the time 
constant into the equation, but the substitution for the maximum value of Q is incorrect, so the other point was not 
awarded. Part (d) received full credit.  Part (e) earned only 1 point for using the correct value of I at 4 seconds in the 
correct equation; the use of the voltage from part (b) is incorrect. Part (f) lost 1 point for not addressing time 
dependence. 
 
Sample: E1C 
Score: 4 
 
Part (a) received 2 points but lost the final point for not using milliamps as the unit for current, substituting for the 
current as if the unit were amperes. Part (b) was awarded only the point for using a value for the current at 4 seconds 
that is within the acceptable range. Since the point for not expressing the current in milliamps was lost in part (a), 
there was no further penalty for the same error in part (b). No credit was given for part (c), and in part (d) the graph 
must start at the origin to receive the second point, so no credit was given for part (d) either. In part (e) 1 point was 
given for a correct substitution for the current into a valid equation, but the voltage is incorrect. In part (f) the wrong 
box is checked, so no points were awarded. 
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