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Motion	 Forces	

𝑥 = 𝑥! + 𝑣!𝑡 +
1
2𝑎𝑡

!	

	
𝑣 = 𝑣! + 𝑎𝑡	

	
2𝑎 𝑥 − 𝑥! = 𝑣! − 𝑣!!	

𝐹 = 𝑚𝑎	
	

𝐹!"#$%#&' = 𝜇(𝐹!"#$%&)	
	

𝐹!"#$%&' =
𝐺𝑚!𝑚!

𝑅! 	

Angular	Motion	 Work,	Energy	and	Springs	
	

𝑣 = 𝑟𝜔	
	

𝑎! =
𝑣!

𝑟 	
	

𝑎 = 𝑟𝛼	
	

𝜔 =
Δ𝜃
Δ𝑡 	

	

𝛼 =
Δ𝜔
Δ𝑡 	

	

𝐹!"#$%&'"$() =
𝑚𝑣!

𝑟 	

	

𝑇(!"#$%&) =
2𝜋
𝜔 	

	

	
𝑊 = 𝐹𝑑𝑐𝑜𝑠(𝜃)	

	
𝑚!𝑣! = 𝑚!𝑣!	

	
𝑝 = 𝑚𝑣	

	
𝐸!"!#$ = 𝐾𝐸 + 𝑈	

	

𝐾𝐸 =
1
2𝑚𝑣

!	

	
𝑈!"#$%&' = 𝑚𝑔ℎ	

	
𝜏 = 𝐹𝑟𝑠𝑖𝑛 𝜃 	

	
𝐹!"#$%& = −𝑘𝑥	

	

𝑇!"#$%& =  
1
2𝜋

𝑚
𝑘 	

	
	

Constants	
	

𝑔 = 9.8!
!!
	

	
𝐺 = 6.67408 ∗ 10!!!!!

!"!!
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