
Matrix Addition
 
 
 
 
 Matrix Multiplication (4 by 2 x 2 by 3 = 4 by 3)
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Determinant (0 determinant means that the matrix is singular, and has no multiplicative inverse)
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Row operations that preserve the determinant of a matrix (used for finding an inverse)
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(multiply a row or column by a number)
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Matrix Transpose
 
 
 Inverse through row operations (Ax = B -> x = A-1B)
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Vector (or Cross) Product of 3D vectors

 
!a =< ax ,ay,az >
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b =< bx ,by,bz >
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Scalar (or Dot/Inner) Product of 3D vectors (applies to 2D, 4D, 5D, etc...)

 
!ai

!
b = axbx + ayby + azbz =

!a
!
b cos(! )  (theta is the angle between the tails of the vectors)

Vectors are perpendicular if the angle between them is 90˚ or the dot product is equal to 0

Equation of plane through 3 points

1) Points: (a, b, c), (d, e, f), (g, h, i)

2) Find 2 vectors in the plane by subtracting two points


  


u =< d ! a,e! b, f ! c > 
  

!v =< g − d,h − e,i − f >

3) Take the cross product (this gives you a vector that will be perpendicular or normal to the plane)
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4) The components of the normal vector happen to be coefficients of the linear terms in the equation!


 mx + ny + pz + D = 0

5) Plug in one of the three original points to solve for the D value

Probability Notation
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Common Probability Situations

Rearrangements of a line with n people: n!

Rearrangements of a circle of people: (n-1)!

Rearrangements of a bracelet (circle that can be flipped over): (n −1)!
2

Permutations of a word with repeating letters: letters!
aRepeats!bRepeats!...zRe peats!

Binomial Theorem
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Log and Exponential Properties

abac = ab+c


 acbc = (ab)c 
 
 ab( )c
= abc


 a0 = 1

 ab = x→ an( )b = xn

logn(m) =
logx(m)
logx(n) 
 


log(mn) = log(m)+ log(n)

 


xlog(m) = log mx( )

logb(b) =1 
 logb(1) = 0 
 loga(b)logb(c) = loga blogb (c)( ) = loga(c)

Geometric Series
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Difference or Sum of nth powers

if n is odd: 
 
 
 (xn + yn ) = (x + y) xn−1 − xn−2y + xn−3y2 + ...+ xyn−2 − yn−1( )

any positive integer n:
 (xn ! yn ) = (x ! y) xn ! 1 + xn ! 2y + xn ! 3y2 + ...+ xyn ! 2 + yn ! 1( )



Trig Identities

sin2 (x) + cos2 (x) = 1 
 
 tan2 (x)+1= sec2 (x) 
 
 1+ cot2(x) = csc2(x)

sin(2x) = 2sin(x)cos(x) 
 cos(2x) = cos2(x) ! sin2(x)

sin(x) = cos(90− x) 
 
 cos(x) = sin(90 ! x)

sin(−x) = − sin(x) 
 
 cos(−x) = cos(x) 
 
 tan(−x) = − tan(x)

y = Asin
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1+ cos(x)
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sin(x ± y) = sin(x)cos(y) ± sin(y)cos(x) 
  cos(x ± y) = cos(x)cos(y) ! sin(x)sin(y)

Polar Coordinates

x = r cos(θ) 
 
 y = r sin(! ) 
 
 r = x2 + y2 
 

tan(! ) =

y
x

Quadratic Root Properties
 
 
 
 Polynomial Remainder Property

y = ax2 + bx+ c ! x1 + x2 = "
b
a

! x1x2 =
c
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p(x)
x ! a

= q(x) +
r

x ! a
" p(x) = q(x)(x ! a) + r

" p(a) = r 



 
 
 
 
 
 
 i.e. to find the remainder when dividing by x-a,

 
 
 
 
 
 
 plug a into the function.

Polynomial Root Properties

sum of roots sum of pairwise 
products of roots

product of 
all roots

p(x) = anx
n + an−1x

n−1 + ...+ a1x
1 + a0

roots = rn ,rn−1,...,r1
p(x) = an (x

n − (r1 + r2 + ...+ rn )x
n−1 + (r1r2 + r1r3 + ...+ rn−1rn )x

n−2 + ...+ (r1r2 ...rn ))



Un-nesting Radicals

 
 
 
 Continued Radicals


 



 
 
 
 
 
 


x = y + y + y + ... ! x = y + x


 
 
 
 
 
 
 Continued Fractions
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! x = y +
1
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Conics

Circle
 
 
 
 
 
 
 Ellipse


 
 
 
 


(x ! h)2 + (y ! k)2 = r2

 
 
 


(x ! h)2

Rx
2 +

(y ! k)2

Ry
2 = 1

locus of all points equidistant 
 
 
 locus of points whose sum of distances from
from the center
 
 
 
 
 foci is constant (equal to twice major radius)


 
 
 
 
 
 
 major _ radius2 = focal _ length2 + minor_ radius2

Hyperbola

x ! h( )2

Rx
2 !

y ! k( )2

Ry
2 = 1


 


Asymptotes:
 
y ! k = ±

Ry

Rx

(x ! h)

 


Rx
2 + Ry

2 = f 2

locus of points whose difference of
distances from foci is constant (either
equal to twice x radius or y radius)

this is also x

2+ 3 = a + b

2+ 3 = a+ 2 ab + b

2+ 3 = (a+ b) + 4ab

→ a+ b = 2

→ 3= 4ab (solve for a and b)



Parabola

y ! k = ±
1
4 f
(x ! h)2


 


locus of points whose distance from the
focus is equal to the distance from the directrix.

Eulerʼs Equation: 

cis(x) = cos(x) + i sin(x) = exi

De Moivreʼs Formula: 

(cos(x) + isin(x))n = cos(nx) + isin(nx)

Random

Area of an ellipse: ! RxRy

Area of a Regular Polygon (n = # of sides, s = side length)
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