
Trigonometry	(For	right	triangle	with	sides	Adjacent,	Opposite,	and	Hypoteneuse):	
Sin(θ)	=	O/H		 Cos(θ)	=	A/H		 Tan(θ)	=	O/A	 H2	=	O2	+	A2	 Acircle	=	πr2								Circumference=2πr	
Sin(30°)	=	Cos(60°)	=	½					Sin(60°)	=	Cos(30°)	= 3/2	~=0.866	 Sin(45°)	=	Cos(45°)	=	 2/2	~0.707	
Sin(0°)	=	Cos(90°)	=	0	 Sin(90°)	=	Cos(0°)	=	1	
	
Moment	of	Inertia	
Point	mass	or	thin-walled	wheel	or	hoop:		 I	=	mr2	 	 Solid	cylinder	or	disk:		 I	=	½	mr2		
Thin	rod	pivoting	around	end:		 	 I	=	1/3	mr2	 	 Solid	sphere:		 I	=	2/5	mr2	
	
Kinematics:	
𝑣 = ∆!

∆!
	 𝑎 =  ∆!

∆!
	 𝑟 = 𝑟! + 𝑣!𝑡 +

!
!
𝑎𝑡!	 	 𝑣! = 𝑣!! + 2𝑎 ∙ ∆𝑟	

 
Newton’s	Laws:	
𝐹 = 𝑚𝑎	 	 	 𝐹!" = −𝐹!"	

	
Forces:	
𝐹! = 𝑚𝑔	(@	surface)	 𝑓!

!"# = 𝜇!𝐹!		 𝑓! = 𝜇!𝐹!	
𝐹! = 𝑚𝑎! =

!!!

!
	 	 𝐹!"#$%& = −𝑘𝑥	 𝐹!"#$%&' = 𝑚!"#$%&'(!  𝑔	

	
Work	&	Energy:	
𝐾𝐸!"#$% = !

!𝑚𝑣
!	 	 ∆𝐾𝐸 =𝑊!"#	 	 𝑃𝐸! = 𝑚𝑔ℎ	 	 		𝑃𝐸!"#$%& =

!
!
𝑘𝑥!	 		

E	=	KE	+	PE	 	 	 Δ𝐸 =𝑊!" 	 	 𝑊 = 𝐹 ∙ ∆𝑟 = 𝐹 Δr cos𝜃!"# 	
	
Impulse	&	Momentum:	
𝐽 = 𝐹∆𝑡	 𝑝 = 𝑚𝑣	 𝐽 = ∆𝑝	 𝑝! = 𝑝!		(if	Fext=0)					 	

𝑣!" =
𝑚!𝑣!
𝑚!

= 𝑝 /𝑀	

	
Rotational	Motion:	
𝜃 = 𝑠/𝑟	 𝜔 = !!

!
= ∆!

∆!
	 𝛼 = !!

!
= ∆!

∆!
	 𝑎! = 𝑣!/𝑟	

𝜃 = 𝜃! + 𝜔!𝑡 +
!
!
𝛼𝑡!		 	 𝜔! = 𝜔!! + 2𝛼∆𝜃	 	 	

𝜏 = 𝑟𝐹 sin𝜃!" = 𝐹 ∗ 𝑙𝑒𝑣𝑒𝑟 𝑎𝑟𝑚	 𝜏 = 𝐼𝛼	 	 𝐿 = 𝐼𝜔 = 𝑚𝑣𝑟 (𝑝𝑜𝑖𝑛𝑡 𝑚𝑎𝑠𝑠)		
𝑊!"# = 𝜏∆𝜃	 	 	 	 𝐾𝐸!"# =

!
!
𝐼𝜔!		 𝑟!" = !!!!

!!
	

	
Harmonic	Motion:	

𝜔! = 2𝜋𝑓! =
!!
!
= !

!
	 	 𝑥!"# = 𝐴	 𝑣!"# = 𝐴𝜔!	 	 𝑎!"# = 𝐴𝜔!!	

𝜔!"#$%&%' =
𝑚𝑔𝑟!"
𝐼

=
𝑔
𝐿

 𝑓𝑜𝑟 𝑠𝑖𝑚𝑝𝑙𝑒 𝑝𝑒𝑛𝑑𝑢𝑙𝑢𝑚 𝑜𝑓 𝑙𝑒𝑛𝑔𝑡ℎ 𝐿	

	
	
	
	



Fluids:		
𝜌 = 𝑚𝑎𝑠𝑠/𝑉𝑜𝑙𝑢𝑚𝑒	 	 𝑃 = 𝐹/𝐴	 	 𝑃! = 𝑃! + 𝜌𝑔𝑑	 𝐹! =𝑊!"#$%_!"#$%&'(! 	
𝜌!𝐴!𝑣! = 𝜌!𝐴!𝑣!	 	 𝐴!𝑣! =  𝐴!𝑣! (𝑖𝑓 𝜌! = 𝜌!)							
	
Heat:		
𝑇! = !

!(𝑇! − 32)	 𝑇! = 𝑇! + 273.15		 	 ∆!
!
= 𝛼∆𝑇	 	 ∆!

!
= 3𝛼∆𝑇 =  𝛽∆𝑇 	

𝑄!"#$%&%$ = 𝑚𝑐∆𝑇	 𝑄!"#$%# = 𝑚𝐿						 	 !!"#$%!&'"#
!

= !" ∆!
!
	 !!"#$"%$&'

!
= 𝑒𝜎𝐴𝑇!	 	

	
Ideal	Gas:	
𝑛 = !

!!
= !

!!"#$%
	 𝑃𝑉 = 𝑛𝑅𝑇 = 𝑁𝑘𝑇	 𝐾𝐸 = !

!
𝑘𝑇	 								𝑈!"#$%"!&' =

!
!
𝑁𝑘𝑇 = !

!
𝑛𝑅𝑇	

	
	
Thermodynamics:		
∆𝑈 = 𝑄 −𝑊	 	 	
𝑊 = 𝑃∆𝑉 = 𝑛𝑅∆𝑇		(isobaric,	const.	P)						𝑊 = 𝑛𝑅𝑇 𝑙𝑛(!!

!!
)		(isothermal,	const.	T)	

𝑊 = − !
!
𝑛𝑅(𝑇! − 𝑇!)		(adiabatic,	monatomic)	 	 𝑃!𝑉!! = 𝑃!𝑉!!(adiabatic)	 	 	

𝑄 = 𝐶𝑛∆𝑇	 𝐶!_!"#$%"!&' =
!
!
𝑅	 𝐶!_!"#$%"!&' =

!
!
𝑅		 𝛾 = 𝐶!/𝐶! 	(=	5/3	for	monatomic)	

𝑒 =  !
!!

= 1− !!
!!
	 	 𝑄! = 𝑊 + 𝑄! 	 	 !!

!!
= !!

!!
		(Carnot	engine)	

∆𝑆 = 𝑄/𝑇		(Reversible	processes)	
	
	
Waves	

𝑓 = 1/𝑇	 𝑣 = 𝑓𝜆		 𝑣!"#$%&_!"#$ =
!"#$%&#
!/!

	 𝑣!"#$%_!"#$ =
!"#
!
	

	


