' THMETIC AND ALCEBRA

Real Numbers
Rational Numbers Irrational Numbers
(Can be expressed in the form,
where p & q are integers, g # 0. ) /
Inte'g/e{s Fract:ons urds Transcendentals
L.=2,-1,0,1,2, ... e.g. 2 3 e.g. &, esin 20°, log.3
Order of Operation (BIDMAS) u\(

1. Brackets

2. Indices N
3.  Division and muluphcanfwmo right O—‘ 2%
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Frucigns
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b~ d bd
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Factorisation
L. Common Factor ab +ac =a +¢)
2. Grouping In Pairs ac+ad-be-bd=alc+d)-blc+3d)
=(a - b)(c + d)
3. Perfect Square aZ £+ 2ab + b2 = (a £ b)2
" 4. Difference of Two Squares a2-b2=(a-b)a+b)
5. Quadratic e.g. 2%x2 + X - 6 = (2x - 3)(x + 2)
6.  Sum & Difference of Two Cubes ad+b3 = (atb)a? ¥ ab +b?)
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Rectanguviar Hyperbola

Xy = ¢ is a rectangular hyperbola,
Asymptotes are x = 0 and y =0 (that is, y and x axes, respectively).
If ¢ > 0, branches of hyperbola are in quadrants | & 3. '
If ¢ <0, branches of hyperbola are in quadrants 2 & 4.

Domeain of Compeosite Function

Domainofy = % is all real x, except values of x for which g(x) = 0.

Domain of y = ¥ g(x) is found by solving g(x) = 0 for x.

Domain of y = log,g(x) is found by solving g(x) >0 for x.

Regions of the Cariesian Plane

To draw y < f(x) or y 2 £(x), first sketch y = f(x) as an unbroken curve.

To draw y < £(x) or y > f(x), first sketch y = f(x) as a broken cur;rc. \L

Then substitute point, for example (0, 0), into ineguality to dem%@cl‘lci‘dgf'cme to shade.
Tips For Curve Skeiching Notes

Graph of y = f(x) + ¢ is g:ra{tlxqf y‘*f E& ¢ ugs,w% Clzg

Graph of P !@@}L graph of y xaogred c units, where ¢ > 0.

Graph of y = -f(x) is reflection of y = f(x) in the x-axis.

Graph of y = f(-x) is reflection of y = f{x) in the y-axis.

Graph of x = f(y) is reflection of y = f(x) in the line y = x.

To graph y = If(x)], graph y = f(x) using a broken line.
For portion of graph above the x-axis, leave unchanged.
For portdon of graph below x-axis, reflect in the x-axis.

Even and Odd Fumneciions
A function is even iff f(-x) = f(x)

An even function is symmetrical in the y-axis.

A function is odd iff {(-x) =-f(x) .
An odd function has point symmetry. It maps onto itself when rotated 180° about (0, 0}.



b
Area between curves, A = f [f(x) - g(x)])dx
a
This formula may even be applied when area is partly above and partly below x-axis! =

Velume of Revelution

b
I A, (on previous page) is rotated about the x-axis thro%%@&gon, V.==x f y?- dx

gro oy of 2°

d
If A, (on previoug ppl \b!.ted abou -H.ZA—ough one revolution, V, = 1 f

’.n_%
Approximations of Definite infegrals

c

The Tropezoidal Rule

b
f 0 dx = 222 [5a) 4 £00) ]

a

Simpsen's Ruyle

b
f fx)dx = 38—3 [f(a)+4f(a;b)+f(b)J
a
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Graphs of Trigonemetric Funclions
y
4

y=sinx, for0<x<2n

& X

y=cosx,for0<x<2x
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T
y = tanx, for "5 £x

Amplitude & Peried of Trigonometrie Funclions

Consider the graphs of y =a sinnx + band y =acos nx + b, wheren > 0.
amplitude = | a |

in
period = o

If b>0, y =a sin nx or y = a cos nx is raised b units,
Ifb <0, y=asinnx or y = a cos nx is lowered b units.

Consider the graph of y = tan nx, where n > 0.
period = -



