2006 AP®° PHYSICS B FREE-RESPONSE QUESTIONS (Form B)
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A student wishing to determine experimentally the acceleration g due to gravity has an apparaius that holds

a small steel sphere above a recording plate, as shown above. When the sphere is released, a timer automatically
begins recording the time of fall. The timer automatically stops when the sphere strikes the recording plate.

The student measures the time of fall for different values of the distance D shown above and records the data in
the table below. These data points are also plotted on the graph.

1. (15 points)

Distance of Fall (m) ~ 0.10 0.50 1.00 1.70 2.00
Time of Fall (s) 0.14 0.32 0.46 0.59 0.63
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(a) On the grid above, sketch the smooth curve that best represents the student’s data.

The student can use these data for distance D and time ¢ to produce a second graph from which the acceleration g
due to gravity can be determined,

(b) If only the variables D and  are used, what quantities should the student graph in order to produce a linear
relationship between the two quantities?

(¢) On ‘!he gr'id below, plot the data points for the quantities you have identified in part (b), and skerch the best
straight-line fit to the points. Label your axes and show the scale that you have chosen for the graph.
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(d) Using the slope of your graph in part (c), calculate the acceleration g due to gravity in this experiment

(e) State one way 'in which'.the student could improve the accuracy of the results if the experiment were to be
performed again. Explain why this would improve the accuracy.
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Introduction: A student wants to determine experimentally the acceleration g due to gravity has an
apparatus that holds a small sphere ball above a recording plate, as shown above. When the
sphere is released, a timer automatically begins recording the time of fall. The timer automatically
stops when the sphere strikes the recording plate. (you will be doing it manually in the lab)
Measures the time of fall for different values of the distance D shown above and record the data
in the table below. Plot these data points on the graph.
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Distance of Fall (m) | 010 | 050 | 100 170 2.00 |

TimeofFall) | O | 0.32 | OM¢ [ 059 | 0.63 |

Distance (m)

—e— Tl (&)

(a) On the table & grid above, record the times & sketch the smooth curve that best represents
the student's data. You can use these data for distance D and time t to produce a second graph

from which the acceleration g due to gravity can be determined. v, v
N

(b) if only the variables D and t are used, what quantities should the student graph in order to (b) LlSE—-‘D‘“ﬂ}-'L

produce a linear relationship between the two quantities? & f

| Femember Y=mx
(c) On the grid below, plot the data points for the quantities you have identified in part (b), and 3\6]45 o, Lintar o
sketch the best straight-line fit to the points. Label your axes and show the scale that you have o
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(d) Using the slope of your graph in part (c), calculate the acceleration g due to gravity in this {006l 074} . 21] |,3¥8 |.39¢
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(e) State one way in which the student could irr?pr%ve the accuracy of the results if the experiment were = [3=10mis?
to be performed again. Explain why this would improve the accuracy. To—
(&) Do Several trials for each value of D and teke QVerages.
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