OQualix re’

QualityCore® Reference Sheet

Precalculus
Triangles
Law of Sines a___b___c y
sinA = sinB ~ sinC b c
Law of Cosines a?=b?+c?—-2bccosA
C B
Area of a Triangle Area = %bc sin A a
= semi-perimeter = (@+b+o)
Area = \V/s(s — a)(s — b)(s - ¢) §=sem-p - 2

Conic Sections

Circle (x=h?+(y-—k?=r? (h,k) = center, r = radius

Parabola axis of symmetry x = h

_ IAYA
opening vertically y=a(x-h)"+k

1 . . _ 1
focus (h, k + E)’ directrix y = k i3

axis of symmetry y = k

Parabola,
focus (h + 1 k), directrix x = h — 1

_ 2
opening horizontally x=aly-k"+h

43’ 4a
ilgﬁ)sreéxis horizontal . ;Zh)z * (y;ZK)Z =1,a>b foci (h * ¢, k) where ¢ = a® - b?
ilgjrzasreéxis vertical (y;Zk)z + & ;Zh)z =1a>b foci (h, k £ ¢) where ¢* = a® - b?
Area of an ellipse A = rab
::er:s\rlz‘:i axis horizontal = ;Zh)z - (ygzk)Z =1 foci (h £ ¢, k) where ¢* = a® + b?
rrlgr?:\tt;?;ae’ axis vertical (y;Zk)Z - ;2h)2 =1 foci (h, k £ ¢) where ¢* = a”® + b?

Sequences and Series

Arithmetic Sequence a,=a;+(n-1)d a, = nth term
n aq = first term
Arithmetic Series S, = 5(81 + a,,) n = number of the term

d = common difference
r = common ratio
a,; —aqr" s, = sum of the first n terms
———L wherer=1
1-r s = sum of all the terms
a4
1-r

Geometric Sequence a,=ay(r"" 1)
Finite Geometric Series S, =

Infinite Geometric Series S=

where |r] <1

Exponential Functions

Discretely
Compounded Interest

Continuously
Compounded Interest

A=p<1+%)

A=pe

nt A = amount of money after t years

p = starting principal  r = interest rate

n = compound periods per year
t = number of years e=2.718

Discrete, Continuous
Exponential Growth

N, = No(1 + r)', N, = Nye™

N; = value after t time periods
r = rate of growth t = time periods

continued



Polar Coordinates and Vectors

De Moivre’s Theorem

Conversion: Polar to
Rectangular Coordinates

Conversion: Rectangular
to Polar Coordinates

Product of Complex
Numbers in Polar Form

Inner Product of Vectors

r = radius, distance from origin
6 = angle in standard position

[r(cos 6+ isin 0)]" = r"(cos nO + i sin nh)

X=rcos 0 n = exponent
y=rsin 6
r=\x*+y?, 6=arctan % when x> 0

6 = arctan £

x + m, when x< 0

ri(cos 04 + i sin 6,)ry(cos 0, + i sin 6,) =
riro[cos(6; + 0,) + i sin(6y + 6,)]

a = (aq,a,) vector in the plane
a = (aq,a,,a;) vector in space

a'b = a1b1 + azbz + a3b3

Matrices

Determinant of a 2x2 Matrix

Determinant of a 3x3 Matrix

Inverse of a 2x2 Matrix

det[g 3} =ad - bc

detB z ﬂ = adel] 1] - bedet] 9 7] + codet]9 €|
M- = E(&I_M[_g _g} where M = [g 2}

Trigonometry

Sum and Difference Identities

Double-Angle Identities

Half-Angle Identities
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o, B, 6 =angles, from
positive x-axis

sin(a £ ) = sin occos B cos a sin
cos(ox B) =cos acos B F sin o sin 8

tan o+ tan
+ = =t e i N
tan(a + B) = 541 otan B

sin 260 =2 sin 6 cos 0
cos 26 = cos? 6 — sin® 6

tan 26 = —21an6_
1-tan“ 6

i 1—cos o
=t /5B
sin 2 x >
o 1+ cos o
=2=x_/
Ccos 2 x >
tan Pl == /71;gg:g,where cos a# -1
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