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  Velocity  
dt
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 = 0  turning 

 > 0 

Moving +  < 0 

Moving - 

Slope of line tangent  

to -t graph 



Work with constant , so -t graph is linear. Slope of -t graph is . 

 

y = b + mx  f = i + t 

 

𝜔𝑎𝑣𝑒 =
𝜔𝑓 + 𝜔𝑖

2
 



Vector Direction 

 



𝛼  ↑↑  𝜔   speeding up 

 

𝛼  ↑↓  𝜔   slowing down 



𝛼  ↑↑  𝜔   speeding up 

 

𝛼  ↑↓  𝜔   slowing down 



Tangential Variables 

𝑠 = 𝑟𝜃 

 
𝑑𝑠

𝑑𝑡
= 𝑟

𝑑𝜃

𝑑𝑡
       𝑣𝑡𝑎𝑛 = 𝑟𝜔 

 
𝑑𝑣𝑡𝑎𝑛

𝑑𝑡
= 𝑟

𝑑𝜔

𝑑𝑡
       𝑎𝑡𝑎𝑛 = 𝑟𝛼 



Belts 

Small disk and big disk are  

connected by belt. 

 

Tangential displacement,  

velocity, & acceleration of  

disks and belt must match.  



Geared Wheels 

Small gear and big gear  

are touching and  

cannot slip. 

 

Tangential displacement,  

velocity, & acceleration of  

gears must match.  



Common Axles 

Small disk and motor are  

connected by an axle. 

 

Rotational displacement,  

velocity, & acceleration of  

disks and motor must match.  



Rolling 

If wheel does not slip, 

tangential displacement,  

velocity, & acceleration 

must match linear 

displacement, velocity, 

& acceleration.  



Point of contact is at “rest” 



 



How many revolutions 

per minute does the 

small gear make? 




