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 Physics Name:   _____________________________ 

 LAB #13:  FREE BODY DIAGRAMS Date:   _____________________________ 

Free Body Diagrams Lab #13 
Pre-Lab Discussion:  We will incline the air track and use a string and pully to verify that forces on an 

inclined plane (F׀׀, F
┴
, and Fnet) can be correctly 

calculated using trigonometric analysis.  

Purpose:  To determine if experimentally measured values 

of F׀׀ and Fnet match calculated values. 

Materials: air cart hook 

 various masses inclined track 

Method: 

 1. Mass the cart. 

 2. Incline the board to 10.0°.  Use trigonometry relationships to ensure the proper angle. 

 3. Add enough mass to on the hook to keep the cart from moving.  Record data. 

 4. Incline the track to 15.0°, 20.0°, 25.0°, and 30.0° and repeat step 3. 

Data and Processing:  Record data and results on the table below: 

Data and results Table 

Angle 
Cart Mass 

(m in kg) 

Cart 

Weight 

(N) 

Pulley 

Mass 

(m in kg) 

Pulley 

Weight 

(mg in N) 

FN (N) 

calculated 

F׀׀ (N) 

calculated 

% Error 

F׀׀ vs. 

Fpulley 

10.0°        

15.0°        

20.0°        

25.0°        

30.0°        

Calculations: 

As example calculations, use the data for the first trial and show how to calculate: 

Cart Weight 

mg 

FN (using trig) 

F׀׀ (using trig) 

Percent Error (F׀׀ vs. mg) 

  

20° 



Conclusions: 

 1. On graph paper, draw scaled free body diagrams of all five trials. 

 2. What is the purpose of the pulley? 

  

  

 3. Which force is equivalent to the normal force?  Explain. 

  

  

 4. Which force is equivalent to the parallel force?  Explain. 

  

  

 5. Compare your values (show the numbers) for F׀׀ (calculated), Fpulley (pulley weight, mg), and the 

scaled graph values of F׀׀.  Are all these values equivalent within experimental precision? 

  

  

  

  

 6. Did your percent error values verify using trigonometry to calculate parallel forces?  Explain. 

  

  

  

  


