
Paul Chen              Force and Newton’s Law     ePhysics C 
 
Purpose: To study Newton’s law and analyze the acceleration of different carts 
graphically. 
 
Background: There are two labs involved. One of them is the fan cart, while the 
other one is a Vernier car. The equation we’re trying to look at is “Net force equals 
mass times acceleration” (F=ma). This means that when a mass is acted by a force, it 
will accelerate in that direction. The mass and force are manipulated to see the 
difference in acceleration. Each of the fan carts will be done with high and low speeds, 
with and without weights on each. 
Car = 305.48 grams  (586 grams totals) 
Battery = 70.41 grams                    Ramp 1 = 5 degree 
Vernier Car = 510 grams                  Ramp 2 = 7 degree 
Weights = 500 grams 
 
Materials: MacBook, Logger Pro, Vernier motion detector, batteries, fan cart, sail 
and tapes, meter sticks, ramp, weights, digital balance, books(for elevation) 
 
Procedure A: 1. Set up the motion detector on the floor with Logger Pro on. 
 2. Have a partner hold the fan cart facing towards the motion detector at a reasonable 
distance(about 1 meter or more) and set on the “low” configuration. Make sure the 
cart is aligned with the motion detector. Use meter sticks as guides or track if the cart 
turns. Also, the motion detector stops working at a close range, so the graph will have 
a bump in the end. 
3. Press start on Logger Pro while the partner releases the cart to gather data.( Do auto 
fit and curve fit on each graph). 
4. Repeat steps 1-3 with “high,” “low with weights,” and “high with weights” 
configurations. Make sure the weight of the weights are measured before hand(ours 
was 500 grams) 
5. Do auto fit and curve fit for each of the graph to obtain data. 
Procedure B: 1. Set the motion detector on the table with Logger Pro on. 
2. Measure the height of the angle(degree) of the book stack. 
3. Have a partner hold the Vernier car on the track facing the motion detector at about 
100 cm. Make sure the sails are taped firmly on the car and the spring is facing the 
end. Also, the motion detector stops working at a close range, so the distance should 
be corrected. 
4. Press start button on Logger Pro while releasing the car. Let the car bounce until it 



stops. 
5. Repeat steps 1 – 4 with a different angle of book stack. 
6. Do auto fit and curve fit for each of the graph to obtain data. 
 
Data: 

 
Low Without Weights 
 
 



 
Low With Weights 
 



 

High Without Weights 
 



 

High With Weights 
 



 
Ramp (5 degree) 
 



 
Ramp (7 Degree) 
 
 



Observations: The carts without weights accelerate at a high or low speed according 
to the configuration. When the weights are added to carts, the acceleration decreased. 
Also, the carts tend to turn to the left because the wheels aren’t aligned perfectly. The 
motion detectors also didn’t work when the cart was too close. 
In the second lab, the car bounced after hitting the end, and each bounce become 
shorter and slower. 
 
Analysis: The data gathered are acceptable since take “low without weights” for 
example, -0.081 x 2 of x/t is approximately -0.159 for v/t graph. This is because 
S=1/2at^2 and a(acceleration) is divided by 2. The A in At^2+bt+c should be equal to 
the slope (v/t) and acceleration(a/t) when multiplied by 2. When comparing the high 
and low with and without weights, a clear difference can be seen. For “high without 
weights” the acceleration is -0.043 while the one with weights is -0.003. This 
difference is due to the fact that when F=ma, a is determined by F/m. When the mass 
increases, the acceleration decreases. Although the graph is about 60% correct, the 
trend can still be seen. For the ramp graphs, the higher degree of the elevation 
increases the acceleration of the car. This can be seen because the 5 degree had -0.11 
while the 7 degree had -0.34. Sin(theta) x 9.8 also gave the acceleration due to gravity. 
Each bounce from the car gave smaller amplitude to the graph, so only the first 
parabola selected for curve fit. The bumps on the ends of the graphs are due to close 
range the carts get when it hits the motion detector. This may have shifted the data, 
but by editing the Y-scale, the percent error is reduced. Also, some error in this lab 
might be due to the roughness of the ground. For example, a little stone or sand might 
decrease the acceleration of the carts. 
 
Conclusions: From this lab, the concept of Newton’s second law and acceleration of 
different objects can be determined. In the equation F=ma, the mass and the 
acceleration both determines the force F. By adding weights on the carts, the final 
proportion is altered. This is because acceleration a is determined by F/m, and when 
the mass increases, the acceleration decreases. In the future, one might want to tune 
the wheels of the carts correctly so it doesn’t change direction. When the carts turn, 
the data might be altered because of that. 
 
In each case, determine the acceleration by three methods, then answer the questions 
below:   
1. How was the acceleration of the inclined cart related to g? How should it be 
related?  
Sin(theta)x9.8 = Sin(5) x 9.8  = 0.854 m/s^2. Sin(theta)x9.8 = Sin(7) x 9.8 = 1.19 



m/s^2. It should be related because as the angle rises, the force of the gravity acting 
will be bigger. The acceleration can be determined by finding the sine of the degree of 
angle, then multiplied by 9.8. 
 
2. Determine the force from the fan on low and high speeds. 
F=ma.  F=0.586kg X 0.16   F=0.09376    Low 
F=ma.  F=0.586kg X 0.086  F=0.050396  High    
They should be the same, but the numbers are a bit off(0.04) because the graphs are 
not 100% correct due outside factors affecting the cart. 
 
 
3. If you allowed the ramp to bounce, what would the v/t graph look like and why?   
The x/t and v/t graph would both have repeating high and low loops, or sometimes 

jagged lines. Each bounce however, the loop will be smaller. This is because the car 
stops for a while when it hits the end, and it accelerates back, with a slower speed 
each time until it stops. 
 
4. If the fan cart had another identical cart hooked to it, what would this do to the 
three curves: x/t v/t a/t?   

The x/t graph would be smoother, almost flat because the identical cart on the 
back drags the cart in front to a slower speed, therefore the change in position is 
slower. Both the v/t and a/t graph would decrease in the Y-axis because the 
acceleration of the cart is slower than without pulling the cart on the back. It is like 
adding weights to the car, which adds friction and tension to slow the cart’s 
acceleration. 


