Algebra Summary

Mensuration
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Curved Surface of a cylinder 2nrh Volume of a cylinder mr?h
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Functions
fiD->R,f(x)="--

Name: domain — co-domain (not range), rule
Function must be one-to-one or many-to-one (vertical line test).
Inverse functions and solving equations

The rule of the inverse can be found by swapping the x and y in the equation.
This can also be seen as a reflection in the line y = x.

ff @) = xand f(f () = x

There may be restrictions on the inside function and there may be more solutions to consider.

Inverse function must be one-to-one and must be writtenas f~1:D > R, f~1(x) = -

Function
flx)=x"
14
fx) = xa
fx) =e”

f(x) = sin(x)
f(x) = cos(x)
f(x) = tan(x)

Polynomials

Inverse
f7i) = Vx
Fe0) = 20

f7H(x) =loge(x)

f7H(x) =sin™(x)
f7H(x) = cos™H(x)
fHx) =tan™'(x)

Composition to solve

Vxm = x (vx)" =x
" q 14

(xa)p =X (x%)q =X

log.(e*) = x e108e(®) — 4

sin~1(sin(x)) = x
cos(cos(x)) = x

tan"!(tan(x)) = x

Remainder and factor theorems
The remainder of a polynomial P(x) divided by (x — a) is equal to P(a).
A polynomial P(x) has a factor (x — a) if and only if P(a) = 0.

Discriminant
A = b? —4ac

Complete the square Quadratic formula

b)z <b>2 —b + Vb2 — 4ac
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Exponential and logarithmic functions

a™ x g = gm+n

1 m . m
FoVG V- (v

logg(x) +loga(y) = log,(xy)
log,(x) —logq(y) = log, <§>

loga(1) =0
log,(x™) = nlog,(x)
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log, X =loga(x™") = —log,(x)

loga(W) = loga(x%) = %

log,(x) = In(x)
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Circular functions and trigonometry

Sine is the y value on the unit circle. Cosine is the x value on the unit circle.
Tangent is the length of the tangent to the x-axis. Check the sign of the gradient of the radius.
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sin(8) = i cos(f) = 7 tan(@) = a

Period of sine and cosine 2w

Period of tangent T LT
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3" x) = cos(x)
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cos?(x) +sin?(x) = 1
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Linear simultaneous equations
Unique Solution No Solutions
Non-parallel lines Parallel lines that do not meet
my; = m, my =my,and ¢, # ¢,

Infinite Solutions
Parallel lines that completely
overlap each other



