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AP® Physics C: Electricity and Magnetism 2025 Scoring Guidelines

Question 3: Experimental Design and Analysis (LAB)

10 points

A

For a procedure in which the length of and the current in the circuit element are
measured, and the cross-sectional area of the circuit element is determined

For a procedure that indicates a reasonable method of reducing experimental
uncertainty
Examples of acceptable responses may include the following:
e Making different measurements of the current in the circuit element
e Varying the potential difference of the power supply
Example Response

Measure the length and diameter of the circuit element. Use the diameter to calculate
the area of the circuit element. Measure the current in the circuit element. Repeat the
procedure multiple times for different potential difference settings on the variable

power supply.

Point A1l

Point A2

For indicating quantities that can be graphed appropriately to determine p, , consistent

with the procedure from part A, such as potential difference as a function of current

Scoring Notes:
e Responses that include the reciprocals of the preceding example, in addition to
other equivalent graphs, also earn this point.
o This point may be earned independently of the response in part A.

For a correct analysis of the graph, consistent with the first point of part B
Example Response

Graph the potential difference across the circuit element as a function of the current in

the circuit element. Use the slope of the graph, which is 'O—ll; where [ is the length of

r
the circuit element and r is equal to the radius of the circuit element, to determine p, .

Point B1

Point B2

(@)

(i)

(iii)

For indicating appropriate quantities that could be plotted on the graph to determine
P, , for example R as a function of L

Scoring Note: This point may be earned:
e if the vertical and horizontal variables are reversed.
e for other equivalent graphs.

For labeling the axes (including units) with a linear scale

For correctly plotting data points consistent with one of the following:

o The quantities indicated in part C (i)
e The quantities provided in the table
o The axes indicated in the first point of part C (ii)

For drawing a line or curve that approximates the trend of the plotted data

Point C1

Point C2
Point C3

Point C4
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Example Response

5
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D For correctly relating the slope of the best-fit line to p, Point D1
AR 2
(e.g., — =slope =2)
AL P A
For a value for p, that is between 3.5x107* Q-m and 4.5x107* Q-m Point D2

Example Response
slope = AR
AL

AR 400-20Q
0.050 m—0.024 m

Rz(&)L
A

P>
slope ==
P A

p, = A(slope)

p,=(5.0x10"° mz)(77 9)
m

P, #3.9x107* Q-m
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Question 3 Is continued on the next page.
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: Question 3 is continued on the next page. i

. 0003481 " == um mm

-5 ® @& @ ® ® @ @ L e ]




nl
<
9]
@
n
Q
3
j=i
@
o
i
N
o
S,
N

e

] -

Usa a pencil or & pan with biack or dark biue ink, Do NOT write your name. Do NOT writs outaide the box. -

L 1

—

an

—

1

-

-

-

-

L] j- _

s | @ -
¢ , a Fillr

@0 | Lo <l """/ un

._{Jm A, 3 31}

iﬂqﬂ '-"..'1-11- Al jﬁ. :

w0 . '

] Wig = H"" :

Thble 2 -

{8n] | . :

' -

Al et ® -—

—-—

-_]Tr D 43 oY) Pl ..{é"f"""} :

-

" = e -

i -

-

]

-

1 : -

| EE -

—

-

PARTD -1“;'1":',“'1.- . :

-\ 317 -

_%uLTTj'{:;““J =

Page 17| =

= -—

Qﬂuhnumllnﬂwmnm'ummmhwﬂm. :

-

-

k|




AR R R R R R R R R R R R R RN RN RN AR RN RN NN R RN

EM Q3 Sample C p1 of 2

Lipl ¢ ol o @ Py el i o el Bl ini. Dby WO werile your . D WOT werfie outiide the Bosi

To devermMing fim o Oraph ;Y he shotenD
arond e NP EY 4o pMedigie e |yl of

the  cihowd 1he vollMmeley 10O Meusne Hhe
volloge of Ahe OCat 7 ORE Y A g ey o

rl"-’;'-[':'dl":' \re MEM.I_}H‘ ';r#ttqﬂ A ;?3 q! ‘3: b
| rrese  VAlves far <8

The Sfents Shevid Hfok
s1al . For eqtia P4l Chalge 19 dlifance '4

and velMtge
(1mgrh) and feCord heans e Lessiving
ﬂ'-'fml‘]fﬁ n j“f;"-'””’ fuu.a dlra v
JIEAME YU A e T ATeg . (an e
G eA AL e ey dare evidy
mars  To Grapn the coliecled data jn pork A,
CTMents shond  plor e ress hnhd ()
. l L |
Tm[ﬁ"ﬁ and Thg 'F"1uﬂ.ﬂh-.]r"-, 2 = _I;LL_ , Sputian by
¢hovid f'”"'(j. N valve)  'hjo £

= Ar.
Selvl ¥ ang  Jeaeamive & A L iy

ety ureymen i'\}

Question 1 s continued on the noxt page.




EM Q3 Sample C p2 of 2

-------_—-----------n-----—------__

oL

wim| 2oy o
0.90
S
331 189
-
L
Tahie 1

00
i]L
13.33
d
a4

. ST0 ~
& o -
i B _ 4
: aaasassssssassssssssarsssns il B
- n = + . = : - . o i .nl.- e I._1.._n.lﬂ..l.._ ol
_ i suw FHHAHHH ) _
? +111 11 el et b ) = 9 B
| a8sssss B i
m ". ..ml._..._.-l._.._T.......ﬂ..-.._ F + - ' . /m
m.. I ...-m | | - i I_."l_ quququ K I.u w
“ L .4.-_._..1.@.. .__.T*.._ " 4nv.w+ - - - S - | “
1 A T e M, = .
AEENNEEE * ! - L+ 8 : 1
_" . L ..w....k. IELINEEREENEN Ll ! m.
I R ] 1 3 T
E | EENEEENE NN NN = - - m
& um , F M IS SN, = vt .-...H: J.L-
i mE 1 ols .-
: R |2
3 P essnsasass HH _ :
m _||Fh ' | - - .._ﬂ | " ._.-....ﬁ w
§ B
= B &
W




AP PHYSICS C: ELECTRICITY AND MAGNETISM 2025 = SCORING COMMENTARY

Question 3
Note: Student samples are quoted verbatim and may contain spelling and grammatical errors.
Overview

NEW for 2025: The question overviews can be found in the Chief Reader Report on Student Responses on
AP Central.

Sample: 3A
Score: 9

Part A earned one out of two points. The first point (A1) was not earned because the response doesn’t indicate measuring
the length of the circuit element. The second point (A2) was earned for indicating multiple measurements were made to
reduce uncertainty.

Part B earned both points. The first point (B1) was earned for stating that voltage and current should be graphed to find
the resistivity value. The second point (B2) was earned for indicating that the slope of the line is correctly related to the
resistivity.

Part C (i) earned the point. The point (C1) was earned for stating that resistance and length should be graphed to find the
resistivity value. Part C (ii) earned both points. The first point (C2) was earned for showing a correct linear scale with
appropriate labels and units. The second point (C3) was earned for correctly plotting data points on the graph from a
data table. Part C (iii) earned the point. The point (C4) was earned for drawing an appropriate trend line through the data
points.

Part D earned both points. The first point (D1) was earned for correctly relating the slope of the best-fit line to the
resistivity. The second point (D2) was earned for indicating a numerical value of the resistivity within the acceptable
range.

Sample: 3B
Score: 6

Part A earned one out of two points. The first point (A1) was not earned because the response only measures current,
not length, and does not determine cross-sectional area. The second point (A2) was earned for indicating multiple
measurements were made to reduce uncertainty (“over time”).

Part B earned one out of two points. The first point (B1) was earned for stating that voltage and current should be
graphed to find the resistivity value. The second point (B2) was not earned because the response does not correctly
analyze the graph in point B1. The resistivity is not related to the slope of the plotted data.

Part C (i) earned the point. The point (C1) was earned for stating that resistance and length should be graphed to find the
resistivity value. Part C (ii) earned both points. The first point (C2) was earned for showing a correct linear scale with
appropriate labels and units. The second point (C3) was earned for correctly plotting data points on the graph from a
data table. Part C (iii) earned the point. The point (C4) was earned for drawing an appropriate trend line through the data
points.

Part D did not earn either point. The first point (D1) was not earned because the response does not correctly relate the
slope of the best-fit line to the resistivity. The second point (D2) was not earned because the response does not indicate a
numerical value of the resistivity within the acceptable range.
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AP PHYSICS C: ELECTRICITY AND MAGNETISM 2025 = SCORING COMMENTARY

Question 3 (continued)

Sample: 3C
Score: 3

Part A earned one out of two points. The first point (A1) was not earned because the response does not measure current.
The response also does not indicate a correct determination of area. The second point (A2) was earned for indicating
multiple measurements were made to reduce uncertainty.

Part B did not earn either point. The first point (B1) was not earned because the response does not state that voltage and
current should be graphed to find the resistivity value. The second point (B2) was not earned because the response does
not indicate that the resistivity is related to the slope of the graph.

Part C (i) did not earn the point. The point (C1) was not earned because the response does not indicate appropriate
quantities that could be plotted on the graph to determine the resistivity. Part C (ii) earned one out of two points. The
first point (C2) was not earned because the response does not indicate correct units for the quantity on the vertical axis.
The second point (C3) was earned for correctly plotting data points on the graph from a data table. Part C (iii) earned the
point. The point (C4) was earned for drawing an appropriate trend line through the data points.

Part D did not earn either point. The first point (D1) was not earned because the response does not correctly relate the
slope of the best-fit line to the resistivity. The second point (D2) was not earned because the response does not indicate a
numerical value of the resistivity within the acceptable range.
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