Name Lab Skills AP1-21-2

Begin your response to QUESTION 2 on this page.

CH O

2. (12 points, suggested time 25 minuies)

A group of students is investigating how the thickness of a plastic rod affects the maximum force F . with which
the rod can be pulled without breaking., Two students are discussing models to represent how F,,, depends on rod
thickness.

Student A claims that F,_, is directly proportional to the radius of the rod.
Student B claims that £, is directly proportional to the cross-sectional area of the rod—the area of the base of the
cylinder, shaded gray in the figure above,

{a) The students have a collection of many rods of the same material. The rods are all the same length but come
in a range of six different thicknesses, Design an experimental procedure to determine which student’s model,
if either, correctly represents how F,.. depends on rod thickness.

[n the table below, list the quantities that would be measured in your experiment. Define a symbol to represent

each quantity, and also list the equipment that would be used 1o measure each quantity. You do not need to fill
in every row. If you need additional rows, vou may add them to the space just below the table.

Quantity 1o be Measured Symbol for Quantity Equipment Tor Measurement

GO ON TO THE NEXT PAGE.




Continue your response to QUESTION 2 on this page.

Describe the overall procedure to be used, referring 1o the table, Provide enough detail so that another student
could replicate the experiment, including any steps necessary to reduce experimental uncertainty. As needed,
use the svmbols defined in the table and/or include a simple diagram of the setup.

(b} For a rod of radius ry, it is determined that F,,, is Fy, as indicated by the dot on the grid below. On the
grid, draw and label graphs corresponding to the two students’ models of the dependence of F,,, onrod
radius. Clearly label each graph “A™ or “B,” corresponding to the appropriate model.
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GO ON TO THE NEXT PAGE.
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Continue your response to QUESTION 2 on this page.

The table below shows results of measurements taken by another group of students for rods of different

thicknesses.
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{¢) On the grid below, plot the data points from the table. Clearly scale and label all axes, including units,

Diraw either a straight line or a curve that best represents the data.
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{d) Which student’s model 15 more closely represented by the evidence shown in the graph vou drew in

part (¢} 7

Stdent A’s model: F., is directly proportional wo the radius of the rod.

Student B's model: F,,,, is directly proportional to the cross-sectional area of the rod.

Explain your reasoning.




