
        
 
 

                    
            

 
                
                       
                       
                     
             
 
 
                  
                        
                        
                      
 
 
             
                          
                     
                 
 
 
               
                         
                       
                     
                 
 
  

                 
          

 
                   

                  
           

 
         

  
 
           
 
 

 

   

   

   

Section HW: Chapter 13 – Question 9 

For this one we must keep in mind that the free fall acceleration ( g ) is not the same thing as 
the acceleration due to gravity. Lets start by defining some terms… 

Force of Gravity: How much the mass of the earth pulls a second mass down. 
It causes objects in free fall to have an acceleration due to 

G M m
Fg = 

2 
gravity, and it causes objects not in free-fall to have a 

r centripetal acceleration just because they attached to a 
rotating planet. 

Acceleration Due to Gravity: This is the acceleration of an object caused by the force 
of gravity. It ultimately only depends on the mass of 

ag = 
Fg 

m 
= G M 

2r 
the planet and the distance the object is from the center 
of the planet (assuming it is above the planet’s surface). 

Centripetal Acceleration: This is the acceleration of objects that are attached 

ac ω 2= r⊥ 
a planet. It is caused by to rotating of the planet. 
It is, plainly speaking, the acceleration of an object 
moving in a circular path. 

Free-Fall Acceleration: This is the apparent acceleration of an object that is 
not attached to a planet as seen by an object that is 

g = ag − ac attached to a planet. Both objects are accelerating, 
but at different amounts. Free-fall acceleration is the 
difference between the two accelerations. 

For our specific problem, the acceleration due to gravity is the same for all spin rates and 
locations since the objects have the same size and mass. 

The centripetal acceleration is not the same. It is zero for any object at a pole since the 
perpendicular radius is zero (the poles are on the spin axis). For objects on the equator, faster 
spin rates (less time to rotate) cause higher centripetal accelerations. 

Therefore, ranking the free-fall acceleration from greatest to least… 

b and d and f all tie, e, c, a 


