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Question 3: Experimental Design and Analysis (LAB) 10 points 
 
A  For describing a procedure that includes measuring h  and the speed of the block as the 

block moves across the surface 
Point A1 

  For a procedure that indicates a reasonable method of reducing experimental 
uncertainty 

 

Point A2 

  

Examples of acceptable responses may include the following: 
• Repeating the experiment multiple times for the same value of h  
• Repeating the experiment for multiple values of h  

Example Response 

Measure the height h  at which the block-box system is released. Measure the speed of 
the block as the block slides across the horizontal surface. Repeat the measurement of 
the speed of the block for varying release heights.  

 

B  For describing a graph that has linear trend that can be used to find g  

 
  

Point B1 

  

Examples of acceptable responses include the following: 

• v2  vs. 2h   

• 1 v2
2  vs. h   

• v2  vs. h   
• v  vs.   h

Scoring Notes:  

• Reponses that include the reciprocals of the preceding examples, in addition to 
other equivalent graphs, also earn this point. 

• This point may be earned independently of the response in part A. 

For correctly relating the slope of the best-fit line to g  Point B2 

  

Examples of acceptable responses include the following: 

Graph Analysis 
2v  vs. 2h  slope = g  

21
2 v  vs. h  slope = g  

2v  vs. h  slope = 2g  

v  vs. h  slope 2g=  
 

Example Response 

Plot v2  on the vertical axis and 2h  on the horizontal axis. The slope of the best-fit line 
is equal to g . 
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C (i) For indicating appropriate quantities that could be plotted to produce a linear graph that 
can be used to determine µ , such as h  vs. xmax  

Point C1 

 

Scoring Note: Reponses that include the reciprocal of the preceding example, in 
addition to other equivalent graphs, also earn this point. 

(ii) For labeling the axes (including units) with a linear scale Point C2 

  For plotting data points consistent with one of the following: Point C3 

 

• The quantities indicated in part C (i) 
• The quantities provided in Table 2 
• The axes indicated on the grid 

(iii) For drawing a line or curve that approximates the trend of the plotted data Point C4 

  Example Response 
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D  For correctly relating the slope of the best-fit line to the value of µ  Point D1 

  

Examples of acceptable responses includes the following: 

Graph Analysis 

h  vs. xmax  slope = µ  
 

For a value of µ  within a range of 0.30 to 0.50 Point D2 

  Example Response 

0 fE W E+ =

max 0f xmgh F =−

maxmgh mgxµ=

maxh xµ=

y mx b= +

maxh xµ=
slope = µ

0.95  m 0. mslope  m
30

2.4 m 0.70=
−
−

slope = 0.38
µ = slope = 0.38
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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: 10

Part A earned both points. The first point (A1) was earned because the procedure described includes measurements of 
both the block’s height and velocity. The second point (A2) was earned for proposing a method to reduce uncertainty by 
repeating the experiment multiple times for a given height and by testing multiple heights.

Part B earned both points. The first point (B1) was earned for identifying appropriate quantities to plot that would 
produce a linear relationship to determine g. The second point (B2) was earned for explaining how the slope of that 
graph can be used to calculate g. 

Part C (i) earned the point. The point (C1) was earned for identifying quantities that can be plotted to produce a linear 
graph used to find µ . Part C (ii) earned both points. The first point (C2) was earned because the axes are labeled 
correctly, using a linear scale and proper units. The second point (C3) was earned for plotting data points consistent with 
part C (i). Part C (iii) earned the point. The point (C4) was earned for including an appropriate best-fit line that reflects 
the overall trend of the data.

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

Sample: 3B 
Score: 7

Part A earned both points. The first point (A1) was earned for describing a procedure that includes measuring the height 
and velocity of the block. The second point (A2) was earned for proposing a valid method to reduce uncertainty by 
repeating the experiment at different heights.

Part B earned both points. The first point (B1) was earned for identifying variables that can be plotted to establish a 
linear trend and calculate g. The second point (B2) was earned for explaining how to use the slope of the graph to 
determine g.

Part C (i) earned the point. The point (C1) was earned for identifying correct quantities to graph in order to determine  
µ . Part C(ii) earned one of two points. The first point (C2) was not earned because the axis labels did not include units 
for all quantities—only height was labeled with units. The second point (C3) was earned for plotting data consistent with  
part C (i). Part C (iii) earned the point. The point (C4) was earned for including an appropriate best-fit line that follows 
the trend of the data.

Part D did not earn either point. The first point (D1) was not earned because the slope of the best-fit line was not related 
to the value of µ . The second point (D2) was not earned due to the absence of a correct value for µ .

https://apcentral.collegeboard.org/courses
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Question 3 (continued)

Sample: 3C 
Score: 4

Part A earned both points. The first point (A1) was earned because the procedure includes measuring the height and 
velocity of the block. The second point (A2) was earned for suggesting a method to reduce uncertainty by repeating the 
experiment at different heights.

Part B did not earn either point. The first point (B1) was not earned because the quantities identified would not yield a 
linear trend when plotted. The second point (B2) was not earned as the slope of the graph is not correctly interpreted to 
determine g.

Part C (i) earned the point. The point (C1) was earned for suggesting appropriate quantities to graph in order to 
determine µ . Part C (ii) earned one out of two points. The first point (C2) was not earned because the axis label  
for maxx  lacks units. The second point (C3) was earned for correctly plotting data points as outlined in part C (i).  
Part C (iii) did not earn the point. The point (C4) was not earned because the data points are connected directly rather 
than approximated with a best-fit line.

Part D did not earn either point. The first point (D1) was not earned because the slope of the best-fit line is not related to 
the coefficient of friction µ . The second point (D2) was not earned due to the absence of a stated value for µ .
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