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Experiment
Preparation :
Dynamic Cart (500g)
Weight (250g x 3)
Track

Scale

Wood board

Cramp

Extension code

Ruler

Thermal Recording Tape

Glue
Notebook
Graph paper
Spark Timer

€ Result

Table 1 - Displacement (x) [x 10 m], Displacement per 0.100s (Ax) [x 102 m], and Average

Velocity (v) [x 10 m/s] at Max e without the weight (only the cart).

Condition : No weight on the cart, Mass = 500g, e = 13.1°

Time t [s]| O 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9
Displacement X 0 135 | 415 | 855 | 1435 | 217 30.45 40.7 52.35 65.5
Displacementper 0.1s  Ax | 135 | 280 | 440 | 580 735 | 875 1025 | 11.65 13.15
Average Velocity v | 135 | 280 | 440 | 58.0 735 | 875 1025 | 1165 1315
Time atcentralpoint t [s] | 005 | 045 | 025 | 035 | 045 | 055 0.65 0.75 0.85

Acceleration = (131.5-13.5) / (0.85-0.05) = 158.75 (x10? cm/s?) = 1.59 m/s?
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Table 2 - Displacement (x) [x 10 m], Displacement per 0.100s (Ax) [x 102 m], and Average

Velocity (v) [x 10? m/s] at Max a with 3 weights on the cart.
Condition : 3 weights on the cart, Mass = 1250g, 8 = 13.1°

Time t  [s] 0 0.1 0.2 0.3 0.4 05 06 0.7 0.8 09
Displacement X 0 1.75 5.10 10.05 16.60 | 2475 34.50 45.85 58.85 73.3
Displacement per 0.1s  Ax 1.75 3.35 495 6.55 8.15 9.75 11.35 13.00 14.45
Average velocity v 17.5 33.5 49.5 65.5 815 97.5 113.5 130.0 144.5
Time at central point  t [s] 0.05 0.15 0.25 0.35 0.45 0.55 0.65 0.75 0.85

Acceleration = (144.5-17.5) / (0.85-0.05) = 158.75 (x10 cm/s?) = 1.59 m/s? &

Table 3 - Displacement (x) [x 10 m], Displacement per 0.100s (Ax) [x 102 m], and Average

Velocity (v) [x 10?2 m/s] at Lower a without the weight (only the cart).

Condition : No weight on the cart, Mass = 500g, a = 6.6°

Time t  [s] 0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9
Displacement b 0 0.39 1.10 275 3.57 537 7.42 9.93 12.68 15.78
Displacement per 0.1s  Ax 0.39 0.71 1.05 1.42 1.80 2.05 2.51 2.75 3.10
Average velocity v 3.90 7.1 105 14.2 18.0 205 25.1 275 31.0
Time at central point t [s] 0.05 0.15 0.25 0.35 0.45 0.55 0.65 0.75 0.85

Acceleration = (31.0-3.90) / (0.85-0.05) = 33.875 (x10? cm/s?) = 0.34 m/s?

L

Table 4 - Displacement (x) [x 10 m], Displacement per 0.100s (Ax) [x 102 m], and Average

Velocity (v) [x 102 m/s] at Lower o with 3 weights on the cart.

Condition : 3 weights on the cart, Mass = 12509, 0 = 6.6°

Time t  [s] 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Displacement X 0 0.55 1.40 2.78 4.63 6.93 9.68 12.90 16.55 20.65
Displacement per 0.1s  Ax 0.55 0.85 1.38 1.85 233 275 3.22 3.65 4.10
Average velocity v 55 8.5 13.8 18.5 233 27.5 322 36.5 41.0
Time at central point  t [s] 0.05 0.15 0.25 0.35 0.45 0.55 0.65 0.75 0.85

Acceleration = (41.0-5.5) / (0.85-0.05) = 33.875 (x102 cm/s?) = 0.44 m/s? /




Table 5 - Relationship of Mass, Angle, and acceleration

Experiment Angle (°) Mass (g) Acceleration Rate (m/s?)
@ 13.1° 500g 1.59 m/s?
@ 13.1° 1250g 1.59 m/s?
©) 6.6° 500g 0.34 m/s?
@ 6.6° 1250g 0.44 m/s?

€ Discussion

In Experiment (1, we let the slope of the rail be 13.1°and let the cart run through the
rail without any weight and in Experiment (2), we let the cart run through the rail with three
weights on it. As you can see in the graph and the data table, the acceleration rate of
Experiment (Dand Experiment @ are the same. Even though we added the weights on the
cart and the mass of these two carts are different, this data shows that the acceleration rate
doesn’t change.

In Experiment (3), we changed the slope of the track to 6.6° and let the cart descend
the track without any weight and in Experiment @), we let the cart descend the track with three
weights on it. As you can see in the graph, there were only 3.4 (0.44-0.34/0.34 x 100 )%
differences between two of the experiment, so we can say that these had the same
acceleration rate. From the data table above, we can study that the acceleration rate of the
cart changed as the slope changed.

For example, in Experiment (D and Experiment Q) , the cart has no weights so the
mass of the cart is the same but the acceleration is different because the slope of the track is
different. From these, it shows that the slope of the rail is affecting the acceleration rate of the
cart and the mass of the cart is not affecting the acceleration rate of the cart.

In addition, it shows that all motions of the cart observed in Experiment 1, @, ®), and
@ are constant velocity because the v-t graph (Figure 1)shows four straight lines.

Although the mass of the cart does not affect its acceleration rate, | see a slight
differences between the results. In my opinion, this is because of the air fes_istance' and the oA

friction between the tire of the cart and the rail. P

From these, my hypothesis was rejé_c':'téwd. Another reason makes these happened is
because the slope of the rail changed while the cart was running down the track. During the
lab, out track moved so we tried to avoid this, but it may moved a little bit.



% Conclusion /v
The mass of the object does not affect the acceleration rate but the angle of the slope affects

the acceleration rate. Therefore, my hypothesis that states “the movement of a cart is j -

constant-acceleration motion” is rejected. Because of the air resistance, the tire friction, and
some errors that could happen, my result gave a little bit differences between two
Experiments, but | could figure out how the mass of the object and the angle of the slope
affects its acceleration rate.

€ Opinions
| learned how to show and check the things that we learned in the class through this lab. In
addition, | was surprised that my hypothesis was rejected. | believed that if the mass of the
cart changed, its acceleration rate would also change but it did not.
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