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Datasheet - Exp 6: Newton’s Second Law Part 1

Objective: The objective of this lab is to explore the relationship between force, mass, and acceleration. The
experiment will analyze the acceleration of a system caused by a gravitational force.

Theory: According to Newton’s Second Law, the ac-
celeration, �a, of a body is directly proportional to the
vector sum of the forces, Σ�F, applied to the body:

Σ�F = m�a

This experiment will examine the acceleration of a system
caused by an applied gravitational force. Applied force
will be directly related to the acceleration of the system.

Procedure:

Part 1: Vary the Applied Force

Trial #1

1. Measure the mass of the cart using the triple beam balance (turning it upside down will keep it from rolling off).
Add the large masses (you may assume they are 500g each) and two 20g masses on the cart. Record the total
mass as mA in the table on the back.

2. Attach mB (a 50g mass hanger) to the end of the string and
record the mass in the table on the back.

3. Use a stopwatch to measure the time it takes for the cart to
travel a distance Δx (or for mB to fall the same distance Δy).
Your data will be more accurate if Δx is as large as possible.
Do not allow the cart to hit the pulley! Record this
time three times in the table below, average those times, and
record the average time and the distance in the table on the
back.

4. Calculate the acceleration of the cart during this motion us-
ing the following equations and record both in the table on
the back (an example of this calculation should appear in
your report).

aTheo. = mB · g/(mA +mB)

aMeas. = 2 ·Δy/t2

Run# Trial 1 Trial 2 Trial 3
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3

ΔtAvg
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# mA mB aTheo. Δx = Δy ΔtAvg aMeas.

1

2

3

Trial #2

5. Remove one of the 20g masses from the cart and place
it on the mass hanger. Record the new mA and mB

in the table.

6. Repeat steps 3 and 4 for the altered system.

Trial #3

7. Remove the remaining 20g mass from the cart and
place it on the mass hanger. Record the new mA and
mB in the table.

8. Repeat steps 3 and 4 for the altered system.

Part 2: Graphing

The entire cart/hanging mass system follows the same law, ΣF = ma. This means that plotting force vs.
acceleration yields a linear relationship (of the form y = mx).

9. Graph force (mBg) vs. acceleration (aMeas.) for the Varying Force trials (be sure to include (0,0)). Apply a linear
fit to the data. You will need these graphs for your lab report.

10. Create a similar graph of mBg vs. aTheo..

Questions

1. Was each slope close to the mass (mA +mB) of the system? What were some sources of uncertainty that could
cause them to be different?

2. Qualitatively sketch the cart’s motion with respect to time on the graphs below.

How would you expect each of these graphs to be affected if a lighter cart were used? Sketch the changes with
dotted lines (in some way, indicate to your TA which are the original lines, and which are indicating a lighter
cart.)

3. Were any forces ignored in this experiment? What are they? Do you believe they may have significantly altered
your results?


