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Properties	of	Logarithms:	
log௔ ݔ ൌ ܽ௬	to	equivalent	is	ݕ ൌ 	ݔ 	 log௔ ܽ௥ ൌ 	ݎ

log௔ሺܰܯሻ ൌ log௔ ܯ ൅ log௔ ܰ	 	 log௔ ቀ
ெ

ே
ቁ ൌ log௔ ܯ െ log௔ ܰ	

log௔ ௥ܯ ൌ ݎ log௔ 	ܯ 	 	 	 log௔
ଵ

ே
ൌ െ log௔ ܰ	

log௔ ݔ ൌ
୪୭୥್ ௫

୪୭୥್ ௔
		

	

Compound	Interest:			ܣ ൌ ܲ ቀ1 ൅
௥

௡
ቁ
௡௧
	 ܣ ൌ ܲ ⋅ ݁௥௧	

	,years	of	number	=	ݐ	,rate	interest	annual	=	ݎ	,principle	=	ܲ	amount,	accumulated	=	ܣ
݊	=	number	of	annual	compoundings	
	
Uninhibited	Population	Growth:	
ܰሺݐሻ ൌ ଴ܰ݁௞௧, ݇ ൐ 0	where	 ଴ܰ	=	initial	population	
	
Radioactive	Decay:	
ሻݐሺܣ ൌ ,଴݁௞௧ܣ ݇ ൏ 0	where	ܣ଴	=	original	amount	
	
Newton’s	Law	of	Cooling:	
ሻݐሺݑ ൌ ܶ ൅ ሺݑ଴ െ ܶሻ݁௞௧, ݇ ൐ 0	where	ܶ	=	temperature	of	surrounding	medium,	ݑ଴	=	initial	temperature	
of	the	object	
	
Converting	Angles:	

Degrees	to	Radians:		 గ

ଵ଼଴°
		 	 Radians	to	Degrees:		ଵ଼଴°	

గ
	

	
Arc	Length:		ݏ ൌ 	radians	in	measured	ߠ		,ߠݎ
	
Trigonometric	Identities:	

tan ߠ ൌ ୱ୧୬ఏ

ୡ୭ୱఏ
	 	 cot ߠ ൌ ୡ୭ୱఏ

ୱ୧୬ఏ
	 	 csc ߠ ൌ ଵ

ୱ୧୬ఏ
	 	 sec ߠ ൌ ଵ

ୡ୭ୱఏ
	

	

cot ߠ ൌ ଵ

୲ୟ୬ఏ
	 	 sinଶ ߠ ൅ cosଶ ߠ ൌ 1	 	 tanଶ ߠ ൅ 1 ൌ secଶ 	ߠ

	
cotଶ ߠ ൅ 1 ൌ cscଶ 	ߠ 	 sinሺߙ േ ሻߚ ൌ sin ߙ cos ߚ േ sin ߚ cos 	ߙ
	
cosሺߙ േ ሻߚ ൌ cos ߙ cos ߚ ∓ sin ߙ sin 	ߚ 	 sin ߙ2 ൌ 2 sin ߙ cos 	ߙ
	

cos ߙ2 ൌ ൝
cosଶ ߙ െ sinଶ ߙ
2 cosଶ ߙ െ 1
1 െ 2 sinଶ ߙ

	 	 sin ఈ

ଶ
ൌ േටଵିୡ୭ୱఈ

ଶ
	 	 cos ఈ

ଶ
ൌ േටଵାୡ୭ୱఈ

ଶ
	

	
Law	of	Sines:	

ୱ୧୬஺

௔
ൌ ୱ୧୬஻

௕
ൌ ୱ୧୬஼

௖
	 	 ௔

ୱ୧୬஺
ൌ ௕

ୱ୧୬஻
ൌ ௖

ୱ୧୬஼
	

	 	



Law	of	Cosines:	
ܽଶ ൌ ܾଶ ൅ ܿଶ െ 2ܾܿ cos 	ܣ
ܾଶ ൌ ܽଶ ൅ ܿଶ െ 2ܽܿ cosܤ	
ܿଶ ൌ ܽଶ ൅ ܾଶ െ 2ܾܽ cos 	ܥ

	
Area	of	a	Triangle:	

ܭ ൌ ଵ
ଶ
ܾܽ sin 	ܥ

ܭ ൌ ଵ
ଶ
ܽܿ sinܤ	

ܭ ൌ ଵ
ଶ
ܾܿ sin 	ܣ

	

ܭ ൌ ඥݏሺݏ െ ܽሻሺݏ െ ܾሻሺݏ െ ܿሻ		where	ݏ ൌ భ
మ
ሺܽ ൅ ܾ ൅ ܿሻ	

	
Polar	to	Rectangular:			
ݔ ൌ ݎ cos 	;ߠ ݕ ൌ ݎ sin 	;ߠ cos ߠ ൌ ௫

ඥ௫మା௬మ
;	 sin	 ߠ ൌ ௬

ඥ௫మା௬మ
;	 ଶݎ		 ൌ ଶݔ ൅ 	;ଶݕ 	

	
Rectangular	to	Polar:	
ଶݎ ൌ ଶݔ ൅ 		;ଶݕ tan ߠ ൌ ௬

௫
;	 ݔ ൌ ݎ cos 	;ߠ ݕ ൌ ݎ sin 	ߠ

	
Circle:		ሺݔ െ ݄ሻଶ ൅ ሺݕ െ ݇ሻଶ ൌ ,ሺ݄	=	center	where		ଶݎ ݇ሻ	and	radius	=	ݎ	
	
Parabola:		vertex	=	ሺ݄, ݇ሻ	

ሺݔ െ ݄ሻଶ ൌ 4ܽሺݕ െ ݇ሻ		axis	of	symmetry	is	vertical	
ሺݕ െ ݇ሻଶ ൌ 4ܽሺݔ െ ݄ሻ		axis	of	symmetry	is	horizontal	

Focus	is	|ܽ|	units	“inside”	and	directrix	is	|ܽ|	units	“outside”	
	
Ellipse:		center	=	ሺ݄, ݇ሻ	

ሺ௫ି௛ሻమ

௔మ
൅ ሺ௬ି௞ሻమ

௕మ
ൌ 1		ሺܽ ൐ ܾሻ		major	axis	is	horizontal	

ሺ௫ି௛ሻమ

௕మ
൅ ሺ௬ି௞ሻమ

௔మ
ൌ 1				ሺܽ ൐ ܾሻ		major	axis	is	vertical	

vertices:		ܽ	units	from	center	in	both	directions	
covertices:		ܾ	units	from	center	in	both	directions	
foci:		c	units	from	center	in	both	directions	where	ܿଶ ൌ ܽଶ െ ܾଶ.	
eccentricity:		݁ ൌ ௖

௔
	

	
Hyperbola:		center	=	ሺ݄, ݇ሻ	

ሺ௫ି௛ሻమ

௔మ
െ

ሺ௬ି௞ሻమ

௕మ
ൌ 1		transverse	axis	is	horizontal	

ሺ௬ି௞ሻమ

௔మ
െ

ሺ௫ି௛ሻమ

௕మ
ൌ 1		transverse	axis	is	vertical	

vertices:		ܽ	units	from	center	in	both	directions	
foci:		ܿ	units	from	center	in	both	directions	where	ܿଶ ൌ ܽଶ ൅ ܾଶ.	
eccentricity:		݁ ൌ ௖

௔
	

	


