Trig Identities
Basic & Pythagorean

Sil’l((E) = cscl(m) CSC(CE) = sinl(:t)

cos(x) = ﬁ sec(z) = m

tan(w) = zg;((j;)) = cotl(z) COt({L’) = (s:?rjéi)) = tanl(z)
sin?(x) + cos?(z) = 1 tan?(z) + 1 = sec?(x)
cot?(x) + 1 = csc?(x) sin(—z) = —sin(z)

cos(—z) = cos(x) tan(—xz) = — tan(z)
Angle Sum & Difference

sin(a & B8 = sin(a) cos(B) + cos(a) sin(3)

cos(a £ B) = cos(a) cos(f) F sin(a) sin(B)

tan(aiﬂ) _ tan(a)ttan(B)

1Ftan(a) tan(B)
Double-Angle
sin(2x) = 2sin(z) cos(z)
tan(2x) = 132:’]&?1)

cos(2z) = cos?(x) — sin?(x)

Half-Angle

sin(g) = :I:\/I_CQW

cos(%) =+ H—Cgs(e)

sin(d) _ 1—cos(6)
14+cos(0) ~—  sin(0)

tan(g) =
Power Reduction
sin?(z) = % 1 — cos(2z)]

cos?(z) = %[1 + cos(2z)]

2 _ 1l—cos(2x)
tan (I) " 1+4cos(2z)

Sum to Product

sin(x) + sin(y) = 2sin(ZLY) cos(*5Y)

2
sin(z) — sin(y) = 2 COS(%) sin(%5Y)

y
cos(x) + cos(y) = 2COS(ZT+y) cos(*5¥)

cos(x) — cos(y) = —2sin(*F) sin(*5Y)
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Unit Circle

3 (0,-1) 4

sin 6 1
(z =cosf,y =sinf) tanf = )
cosf

180
Radians to Degrees: x —
™
. s
Degrees to Radians: x —
180
Arc Length: s = r0

Bounds for Inverse Trig Functions
sin~1(0): [_Tﬁ, g]
cos~1(6): [0, ]

tan~1(0): [%’r, %}
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Statistics Equations
STAT 1040/1045

Stat 1040/1045 Calculator: funwithstats.bitbucket.io
Histograms

f __ percentage
height = =0

Area Under Normal Curve

= zfavgrage
x = average + z(SD)
Linear Regression

rms error = (v/1 — r2)SDy

_ r(SDy)
slope = SDXY
Box Models

Intercept = averagey — slope(averagey)

SD;_gbox = +/(proportion of 1s) x (proportion of 0s)
EVsum = (number of draws) x (average of the box)

SEsum = SDpox X v number of draws
EVy, = % of 1sin the box

_ +/number of draws x SDpoy - SD
SEy, = number of draws x 100% or SEg, = m x
100%
EVavg = avgpex
_ v/number of draws x SDpgy _ SD
SEavg = number of draws or SEavg = \/m

Hypothesis Tests

__ observed—expected
- SD

oo
SD* =/ campibsre =7 % SD
SEgitt = v/(SEa)? 4 (SEg)?

(observed count - expected count)?

2
X“ = sum of expected count

(row total) (column total)

Expected Count = (table fotal)

STAT 3000
Distributions
Normal: E(X) = u Var(X) = o2
Binomial: E(X) = np Var(X) =np(1 —p)
Poisson: E(X) = p Var(X)=p

Exponential: E(X) = % Var(X) = %2

Geometric: £(X) = % Var(X) = 1]0;21)

Updated: 4/11/22 AggieMathLearningCenter

Algebra Notes

Common Relations

Linear:
Function: f(z) = az + b
Parent Function: f(z) =« 7—
Parabola: .
Function: f(z) = ax? + bz +c
Parent Function: f(z) = 22
Cubic:
Function: f(z) = ax3 + bx? + cx +d /
Parent Function: f(z) = 23

Square Root:

Function: f(z) =avVz —b+c
Parent Function: f(z) = /z

Absolute Value:
Function: f(z) =alx — h| + k

Parent Function: f(z) = |z| \

‘I

AN

Circle:

Equation: (z — h)2 + (y — k)2 =12
Parent Function: 22 +y2 =1

Useful Formulas

Distance Formula: d = /(z2 — 1) + (y2 — y1)2

Midpoint Formula: midpoint = (21122 ¥14v2)

Quadratic Formula: z = —2EV¥ —4(@)() W

Exponent Rules
Product: (z%)(z) = 2" Quotient: ;. = 7o~

Power: (z%)” = 22 Negative Exponents: z—¢ = L

Logarithmic Rules
Product: In(ab) = In(a)+In(b) Quotient: In(3) = In(a)—In(b)

Log of Power: In(a®) = bIn(a) Base Change: EE‘;; = log; (a)

Natural Log of e: In(e) =1 Logof 1: log(1) =0
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Calculus Equations

Calculus |
Derivative Rules

Definition of a Derivative: f/(x) = Al%w
m

Power Rule: i(x") =ng" !
dx

Product Rule %(f(m)g(x)) = f'(@)g(z) + f(x)g'(x)

d f(z) _ g(x)f'(z) - f(x)g'(z)

Quotient Rule £@ = 9@)2

Chain Rule %f(g(z)) = f'(g9(x)) - ' (x)
U Substitution [ f(g(z))g'(z)dz = [ f(u)du, where, u = g(z)

Calculus Il

Integration by Parts: [udv =wuv — [vdu
Pick u: Logs, Inverse, Algebraic, Trig, Exponential

N
Distance From Point to Line: D = w

. . ‘ &l
Distance From Point to Plane: D = Hprogncﬁ)H = Il

Unit Tangent Vector: ?(t) =

Unit Normal Vector: ﬁ(t)

[l

Curvature: k= IO

7

I @ x# @)
FE TR

()7 (t)

Tangential Component of Acceleration: ar = O]

|7 (£)x 7" (1)
[7(t)]

Normal Component of Acceleration: ay =

Dot Product: @-b= 3", a;b;

Cross Product: A x B = (||A||||B||sin8)7
Vector Calculus

ArcLength: L= [" /[ + [¢/(0)]2dt L= [°||7(t)|| dt

Vector Form of a Line: 7= r) + t¥ = (zo, yo, 20) + t{a, b, c)

Symmetric Equation of a Line: *—70 = ¥=U0 — 2220

Parametric formofaLine: =z = xp+ta y = yo+tb z = zo+tc

Cartesian to Polar Conversion: z = rcosf y = rsin6
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