
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Linear Equations 

Slope-Intercept	Form:	𝒚 = 𝒎𝒙 + 𝒃	
• Slope	=	𝑚	
• Y-intercept	=	𝑏	

Point-Slope	Form:	𝒚 − 𝒚𝟏 = 𝒎(𝒙 − 𝒙𝟏)	

Slope	Formula:	𝒎 = 𝒚𝟐.𝒚𝟏
𝒙𝟐.𝒙𝟏

	

Midpoint	Formula:	/𝒙𝟏0𝒙𝟐
𝟐

, 𝒚𝟏0𝒚𝟐
𝟐
	3	

Distance	Formula:	𝒅 = 5(𝒙𝟐 − 𝒙𝟏)𝟐 + (𝒚𝟐 − 𝒚𝟏)𝟐	

Quadratic Equations / Parabolas 

Standard/Quadratic	Form:	𝒇(𝒙) = 𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄	

• Vertex:	/− 9
:;
, 𝑓(− 9

:;
)3			

• Discriminant:	𝑏: − 4𝑎𝑐	 @
< 0	
= 0	
> 0

	

Vertex	Form:	𝒇(𝒙) = 𝒂(𝒙 − 𝒉)𝟐 + 𝒌						Vertex:	(ℎ, 𝑘)	

Factored	Form:	𝒇(𝒙) = 𝒂(𝒙 − 𝒔)(𝒙 − 𝒕)	

• Vertex:	JK0L: , 𝑓 /K0L
:
3M	

Quadratic Identities	

      (𝑥 + 𝑎)(𝑥 + 𝑏) = 𝑥: + (𝑏 + 𝑎)𝑥 + 𝑎𝑏 

	𝑎: − 𝑏: = (𝑎 + 𝑏)(𝑎 − 𝑏)	

(𝑎 + 𝑏): = 𝑎: + 2𝑎𝑏 + 𝑏:	

(𝑎 − 𝑏): = 𝑎: − 2𝑎𝑏 + 𝑏:	
	

Percentages 

	 % = Q;RL
STUVW

× 100	 						%	𝑐ℎ𝑎𝑛𝑔𝑒 = ]WS.UV^
UV^

× 100	
 

Miscellaneous 
	 Mean	or	Average	= K_`	Ua	LWR`K

#	Ua	LWR`K
			

	 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 = 𝑅𝑎𝑡𝑒 × 𝑇𝑖𝑚𝑒	

Complex Numbers 

 𝑖i = 𝑖      𝑖: = −1         𝑖j = −𝑖        𝑖k = 1 

 𝑖l = 𝑖      𝑖m = −1         𝑖n = −𝑖        𝑖o = 1	
 

Logarithms 
log9 𝑦 = 𝑥		 → 		 𝑏u = 𝑦 

 log9 𝑥 + log9 𝑦 ↔ log9 𝑥𝑦         log9 𝑥; ↔ 𝑎 ∗ log9 𝑥 

 log9 𝑥 − log9 𝑦 ↔ log9
u
x

            log9 𝑏u ↔ 𝑥 

	

ESSENTIAL FORMULAS FOR ACT MATH 
 

Powers/Exponents/Roots 
𝑥; × 𝑥9 = 𝑥;09																				 𝑥.; = i

uy
	

uy

uz
= 𝑥;.9	 	 	 𝑥

y
z = √𝑥;z 	

(𝑥;)9 = 𝑥;9		 	 (𝑥𝑦); = 𝑥;𝑦;	

5𝑥𝑦 = 	√𝑥 × 5𝑦		 	 𝑥| = 1	

(−1)] = } 1, 𝑖𝑓	𝑛	𝑖𝑠	𝑒𝑣𝑒𝑛−1, 𝑖𝑓	𝑛	𝑖𝑠	𝑜𝑑𝑑	

Exponential Equations 

Growth/Decay	Formula:	𝑨(𝒕) = 𝑷/𝟏 + 𝒓
𝟏𝟎𝟎
3
𝒕
	

• 𝑃 =	Principle	(initial	amount)	
• 𝑟 =	%	increase/decrease	
• 𝑡 =	time	interval	(in	any	unit)	

Direct/Inverse Variation 
 Direct	Variation:	𝑦 = 𝑘𝑥	

	 Inverse	Variation:	𝑦 = �
u
	 

Arithmetic Sequences 

𝑎] = 𝑎i + (𝑛 − 1)𝑑  𝑆] =
]
:
(𝑎i + 𝑎]) 

Geometric Sequences 
  𝑎] = 𝑎i ∗ 𝑟].i             𝑆] =

;�(i.R�)
i.R

	 

Expected Value Theorem (Weighted Average) 
	

𝐸𝑉 = 𝑥i ∗ 𝑃(𝑥i) + 𝑥: ∗ 𝑃(𝑥:)…𝑥] ∗ 𝑃(𝑥])	
	

𝑥 =	values		 𝑃(𝑥) =	probability	that	𝑥	occurs	

Empirical Rule (68 – 95 – 99.7 Rule) 

For	a	normal	distribution:	
• 68%	of	data	falls	within	1	standard	deviation	from	
the	mean.	

• 95%	of	data	falls	within	2	standard	deviations.	
• 99.7%	of	data	falls	within	3	standard	deviations.	

	
Basics of Probability 

𝑃(𝐴)	𝐨𝐫	𝑃(𝐵) = 𝑃(𝐴) + 𝑃(𝐵) 

𝑃(𝐴)	𝐚𝐧𝐝	𝑃(𝐵) = 𝑃(𝐴) × 𝑃(𝐵) 

 
	

	A mentor can change everything. 

𝑘 = constant	of	variation 

2	imaginary	roots	
1	double	root	
2	real	roots	



 
 
	

Triangles 
	 Area	= i

:
𝑏ℎ = i

:
𝑎𝑏 sin 𝐶	

	 Area	of	Equilateral	Triangle:	√j
k
𝑠:	

	 Pythagorean	Triples:	(3,4,5)	,	(5,12,13)	,	(7,24,25)	
	 	 	 	 							

Special Right Triangles 

		
	
	
	
 

Triangle Inequality Theorem 

The	sum	of	the	lengths	of	any	two	sides	of	a	triangle	
is	greater	than	the	length	of	the	third	side.	
	

Circles 
Area	= 𝜋𝑟:		 Circumference	= 	2𝜋𝑟 = 𝜋𝑑		

Arc	Length	= / 𝒏
𝟑𝟔𝟎
3𝟐𝝅𝒓					Sector	Area	= / 𝒏

𝟑𝟔𝟎
3 𝝅𝒓𝟐		

• 𝑛 =	central	angle	of	arc/sector	

Center-Radius	Equation:	(𝒙 − 𝒉)𝟐 + (𝒚 − 𝒌)𝟐 = 𝒓𝟐	
• Center:	(ℎ, 𝑘)						Radius	=	𝑟	

Ellipses 
	 Horizontal	Major	Axis: (𝒙.𝒉)

𝟐

𝒂𝟐
+ (𝒚.𝒌)𝟐

𝒃𝟐
= 𝟏 

 Vertical	Major	Axis:						(𝒙.𝒉)
𝟐

𝒃𝟐
+ (𝒚.𝒌)𝟐

𝒂𝟐
= 𝟏	

	 	 Center:	(ℎ, 𝑘)	 											2𝑎 =	length	of	major	axis	

	 	 Foci:	𝑐 = √𝑎: − 𝑏:												2𝑏 =	length	of	minor	axis	

Hyperbolas 

Horizontal	Major	Axis: (𝒙.𝒉)
𝟐

𝒂𝟐
− (𝒚.𝒌)𝟐

𝒃𝟐
= 𝟏 

 Vertical	Major	Axis:						(𝒚.𝒌)
𝟐

𝒂𝟐
− (𝒙.𝒉)𝟐

𝒃𝟐
= 𝟏	

	 	 Center:	(ℎ, 𝑘)	 											2𝑎 =	length	of	major	axis	

	 	 Foci:	𝑐 = √𝑎: + 𝑏:								

Vectors 
 Component	Form: 𝑎𝑖 + 𝑏𝑗  

• Vector	starts	at	(0,0)	and	ends	at	(𝑎, 𝑏)		
• Magnitude	(length)	=	√𝑎: + 𝑏:	

		 

ESSENTIAL FORMULAS FOR ACT MATH 
 

Trigonometry 

	 𝑠𝑖𝑛𝑒 = UQQ
TxQ

			 								𝑐𝑜𝑠𝑖𝑛𝑒 = ;^­
TxQ

		 				𝑡𝑎𝑛𝑔𝑒𝑛𝑡 = UQQ
;^­
			

	 sin: 𝜃 + cos: 𝜃 = 1		 𝜋	radians	=	180	degrees	

             Graphing Trigonometric Functions 

𝑦 = 𝐴sin𝐵(𝑥 − 𝐶) + 𝐷	
𝑦 = 𝐴cos𝐵(𝑥 − 𝐶) + 𝐷	
𝑦 = 𝐴tan𝐵(𝑥 − 𝐶) + 𝐷	

𝐴 =	amplitude	 												period	= :	°
±
		for	sin/cos	

𝐶 =	horizontal	shift															period	= °
±
		for	tan/cot	

𝐷 =	vertical	shift	
	

     Law of Sines          Law of Cosines 

	 ²³´µ
;

= ²³´±
9

= ²³´ ¶
·
		 													𝑐: = 𝑎: + 𝑏: − 2𝑎𝑏cos 𝐶	

	

Miscellaneous Shapes 
 

	 Area	of	Parallelogram	= 𝑏𝑎𝑠𝑒 ∗ ℎ𝑒𝑖𝑔ℎ𝑡	

	 Area	of	Trapezoid	= /9�09¸
:
3 ℎ		

	 Volume	of	Rectangular	Prism	= 𝑙 ∗ 𝑤 ∗ ℎ	

				Volume	of	Cube	= 𝑠j								Diagonal	of	Cube	= 𝑠√3	

	 Volume	of	Right	Cylinder	= 𝜋𝑟:ℎ	

	 Surface	Area	of	Right	Cylinder	= 2𝜋𝑟: + 2𝜋𝑟ℎ	

	 Sum	of	interior	angles	in	polygon	= 180(𝑛 − 2)	

Euler’s	Formula:	𝑉𝑒𝑟𝑡𝑖𝑐𝑒𝑠 + 𝐹𝑎𝑐𝑒𝑠 − 𝐸𝑑𝑔𝑒𝑠 = 2	
 

Fundamental Theorem of Algebra 

Highest Degree = Total Zeros = # of Real + Complex Zeros 

Matrices 

¼𝑎i 𝑏i
𝑐i 𝑑i

½ + ¼𝑎: 𝑏:
𝑐: 𝑑:

½ = ¼𝑎i + 𝑎: 𝑏i + 𝑏:
𝑐i + 𝑐: 𝑑i + 𝑑:

½	

𝑋 ¼𝑎i 𝑏i
𝑐i 𝑑i

½ = ¼𝑋 ∗ 𝑎i 𝑋 ∗ 𝑏i
𝑋 ∗ 𝑐i 𝑋 ∗ 𝑑i

½ 

 Rules for Multiplying Matrices 

[𝑟𝑜𝑤𝑠i × 𝑐𝑜𝑙𝑢𝑚𝑛𝑠i] 		×		 [𝑟𝑜𝑤𝑠: × 𝑐𝑜𝑙𝑢𝑚𝑛𝑠:] 

 

A mentor can change everything. 

𝑎	 𝑐	

𝑏	
ℎ	𝐶	 𝐴	

𝐵	

𝑠	

𝑠	𝑠√3	

𝑠√2	
𝑠	

2𝑠	

45°	

45°	

30°	

60°								

Must	be	equal	
Dimensions	of	product	matrix	

𝑎 > 𝑏 


