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Factors that Affect Acceleration 
 
Purpose: To determine how the mass of an object and the force acting on it affect its acceleration. 

 
Procedure:  
1. Set up a pulley on the end of the table. 
2. Tie a string onto the cart so that it reaches the floor when draped over the pulley. 
3. Tie the other end of the string to the weight hanger or leave a loop in order to be able to hang different weights onto the string. 
4. Have the cart positioned so that the weight is just above the floor and mark where the front edge of the cart is on the table with a 

piece of tape. 
5. Pull the cart back so that the top of the weight hanger is just below the pulley and mark where the front edge of the cart is on the 

table with tape – measure the distance between the pieces of tape in meters. 
6. Place a 1-kg mass on the cart. 
7. Place 90 g on the string hanging over the pulley. 
8. Set the cart on the mark farthest from the pulley – release the cart without pushing it forward and time how long it takes to reach the 

other tape mark. 
9. Catch the cart before it hits the pulley – DO NOT LET THE CART HIT THE PULLEY!!! 
10. Repeat two more times and fill in the appropriate boxes in the 1st data table. 
11. Repeat steps 8-10, increasing the pulling force (mass on hanger) each time. 
12. Repeat the experiment except this time keep the pulling force constant and change the mass of the cart. 
13. Start with no additional mass on the cart and 90 g on the string hanging over the pulley. 
14. Measure and record the mass of the cart. 
15. Set the cart on the mark farthest from the pulley – release the cart without pushing it forward and time how long it takes to reach the 

other tape mark. 
16. Catch the cart before it hits the pulley – DO NOT LET THE CART HIT THE PULLEY!!! 
17. Repeat two more times and fill in the appropriate boxes in the 2nd data table. 
18. Repeat steps 15-17, adding extra mass to the cart each time. 

 

Pulling 
Mass 

(         ) 

Pulling 
Force       

(          ) 

Distance    
(          ) 

Time (      ) Average 
Time             

(          ) 

Average 
Velocity  
(          ) 

Final 
Velocity       
(          ) 

Acceleration              
(         ) 

Trials 

1 2 3 

0.090          

          

          

          

          

          

Cart mass: __________________               Hanging mass: _________________ 

Added 
Mass 

(         ) 

Total 
Mass        

(          ) 

Distance    
(          ) 

Time (      ) Average 
Time             

(          ) 

Average 
Velocity       
(          ) 

Final 
Velocity       
(          ) 

Acceleration              
(         ) 

Trials 

1 2 3 

0.0          

          

          

          

          

          



  

  

Calculations: 

 Pulling Force 
(W) 

Average Velocity 
(vavg) 

Final Velocity 
(vf) 

Acceleration 
(a) 

Formula   
 

  

Math   
 
 
 
 

  

Answer   
 

  

 
Graphs:  Create two graphs.  Be sure to include a title and axis labels with units. 

 Acceleration (y-axis) vs. Pulling Force (x-axis) 

 Acceleration (y-axis) vs. Total Mass (x-axis) 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
Results: 
1. Describe the relationship between acceleration and force. 
 
 
 
2. Describe the relationship between acceleration and mass. 
 
 
 
 
Discussion: 
Were your results accurate?  Why or why not?  How could you reduce the error in your measurements? 


