nxav Algebra
{ / Suitable for Years 7-10

Equations Simultaneous Equations

6x+9 =21 2x+3y=7 ®
Subtract both sides by 9: 3x—7y=-1 @

6x =12 Make coefficients of x the same:
Divide both sides by 6: 6x+9y =21 ®

x=2 6x — 14y = —2 ®

Grouping Terms

4x —7x = —3x
—2y% + 7x — 4y% = —6y? + 7x

Expansion

a(b+c)=ab+ac

(a+b)(c+d)
=ac+ad+ bc+ bd

Binomial expansion: use Pascal’s
triangle to help expand (a + )™

Factorisation

Common factor:

16x% — 8x% + 2x

=2x(8x* —4x +1)
Difference of two squares:
a? —b%? = (a+b)(a—b)
Guessing method:
x2—7x+12=(x—3)(x — 4)

® minus (@) to cancel x:
23y =23

y=1

Substitute y = 1 into OF
2x+3(1) =7

x=2

Compound Interest

P +r)"

Logarithms

log, (xy) = log,(x) +log,(y)

log () = loga(x) ~ loga )

log,(x™) = nlog, (x)
Changing the base:
log.(b)

08 = iog. (@)

Re-write in exponential form:

log,(x) =y = x=a”

Radicals Sequences & Series
Vava =a Arithmetic sequence:
Vab = vavh a,=a; +(n—1)d
@ Va Arithmetic series:
b~ Vb

Simplifying radicals:

V28 = Va7 = 27

V200 = V100v2 = 10vV2
Rationalising the denominator:

4 _ 4 ><3+x/7
3-V7  3-V7  3+7

Index Laws

am™ x g = gmtn

m m-n

am™+ a*=a
(@ = @
(ab)™ = a™bp™

m

® =5

Recursion

Calculating the next term from the

previous term.

ap =ap_1+3

§ = %[Za1 +(n—1)d]

Geometric sequence:
G = @i "
Geometric series:
_a(1-7"

Sn 1-r

Infinite geometric series:
ay

Seo =
1-r

Imaginary Numbers

§ = =1
i?=-1
Types of Numbers

N: Natural num. Z: Integers
Q: Rational num. R: Real num.

Combinatorics

o n!
Cr ~ ri(n-n)!
L n!
= (n—n)!
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Mathematics Formula Sheet

1. Read the questions carefully

2. Don't spend too long on one question

3. Show all your working clearly

Graphs
Suitable for Years 7-10

Linear Graphs

Mid-point and Distance

To sketch a linear graph, plot two
points and connect them.

To find the equation of a graph:

1 Start with y = mx + c.

2 Find m:

rise _ Y2~ Y1

Trun oxy, —x
3 Substitute point and solve c.
Givenaliney = 2x + 3:
Parallel line has m = 2

Perpendicular line has m = '71

Quadratic Graphs

For all forms, find x-intercepts and
vertex.
Tips for different forms:
1y=ax?+bx+c
Use quadratic formula to find
x-intercepts.
2 y=a(x—-b)(x—c)
Use null factor law to find
x-intercepts.
3y=a(x—h?+k
Vertex is (h, k)
Use a to determine if parabola opens
upwards or downwards:

WM

Quadratic Formula

ax?+bx+c=0

_ —bxVb?—4ac
- 2a

Discriminant

b? — 4ac < 0 = no solutions
b? — 4ac = 0 = 1 solution
b? — 4ac > 0 = 2 solutions

Null Factor Law

For(x +5)(2x+7) =0,
x+5=0=x=-5

2x+7=0=>x=_77

Intercepts

Finding y-intercepts:
Substitute x = 0 and solve for y.
Finding x-intercepts:
Substitute y = 0 and solve for x.

Midpoint:

(x1 +x Y1+ }’2)
2 2

Distance:

VG = %)% + (72 — y1)?

Parent Functions

fx)=x f(x) = x?
fx) =3 fx) = x|

1 1
f(x)=; f(x)=x_2
fx) =vx fx) =e*

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

Graph Transformations

Move leftc: x - x + ¢
Moveright c: x > x — ¢
Moveupc:y—>y—c

Move down c:y =y + ¢

Reflect over x-axis: y —» —y
Reflect over y-axis: x - —x
Horizontal compression: x — 2x
Horizontal stretch: x _>§
Vertical compression: y - 2y
Vertical stretch: y ﬁ%

Domain/Range

Domain: all values of x
Range: all values of y
y=Vx =x20

—1:> #0
y_x x

Composite Functions

flx)=x+1

(@) = 72

f9() = f(g()
=f(x*)
=x2+1

Inverse Functions

@ Swap x with f(x)

@ Replace f(x) with f1(x)

® Make f(x) the subject
Graphing: reflect over y = x
Domain of f(x) =Range of f(x)
Range of f(x) = Domain of f(x)

“Philip was able to engage him and | could see my son's
confidence level increase as he understood the material.”

— Cindy C. (parent)



™\ Trigonometry
Suitable for Years 7-10

Trigonometry Unit Circle Trigonometric Identities Exact Value Table
For right-angled triangles: y sin 6 sin(f) cos(f) tan(B)
sin(@) = % 1“ Note: gradient is tan(8) tanf = “cos 8 cot 6 = tan 91 0° 0 1 0
1
i secd = —— cosec 0 = —
cos(8) = % u . /_ .(COS(G). sin(0)) cos 0 sin 20° 1 E i
sin®6 + cos’0 =1 2 2 3
0 sm(G)
tan(0) = —
‘ " - . 1 1
For any triangle: 0] cos® ll Special Triangles 0 2 V2 1
sin(4) sin(B) sin(C) 1
= = [T s

a & ¢ Radians to degrees: 45 60° 60° E = V3

¢? = a? + b? — 2ab cos(C) 2 2
q 21 = 360° 1 - 1
Area = Eab sin%\ m=180° 5 00 90° 1 0 =
C B V3
a
Shapes & Geometry I_.. Calculus
Suitable for Years 7-10 x Suitable for Years 11-12
Volume Circle Theorems Limits Chain Rule
: . d

Cylinder: base area x height " @-3)(x—2) d_(f(u)) = ') x o
Pyramid/Cone: —xbase area x height x-3 x—3 x

Sphere: %m’

Surface Area

Cylinder: 2nr? + 2nrh
Cone: nirs + mr?

Sphere: 4mr?

Interior/Exterior Angles

Angles of a triangle add to 180°.
For an n-sided polygon:

Interior angles: (n — 2) x180°
Exterior angles: 360°

Pythagoras

For right-angled triangles
¢t =a?+bp?

Congruent Triangles

SSS: side, side, side

SAS: side, angle, side

ASA: angle, side, angle

AAS: angle, angle, side

RHS: right-angle, hypotenuse, side

Vectors

b
P
a+b

J

&
S
&2

Set Theory
AUB
Union:
Inside A or B. GD
ANB
Intersection:
Inside A and B. GD
A
Complement:
Outside of A. GD

Conditional Probability
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Keep simplifying since substituting

x = 3 makes the denominator O.

lim(x —2)=3-2=1
x—-3

Differentiation by First Principles

Product Rule

d
a(uv) =uwv’ +u'v

Quotient Rule

vy g SR = f()
£ = jig ==

Differentiation

d (u) _ vu' —w'

dx \v v?

Integration

Differentiation is used to find the slope

of a graph.

d
—(8x?—3x+5)=16x—3
dx

d XY — pX
a(e )=e

d 1 1
7 (108 () =~

d . _
a(sm(x)) = cos(x)

d L
a(cos(x)) = —sin(x)

%(tan ) = secz(x)

d _— . 1
O ==
d, o -1
E(COS (X))_\/l——xz
d .1
& 0D = e
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Integration is the opposite of differenti-
ation and is often used to find the area
under a graph.

Indefinite integrals:

f4x—1dx=2x2—x+c

Note: remember to add “+c".
Definite integrals:

3
x+ 2 dx

_—

3

= sz + Zx]1

1 2 1 2

5(3) +2(3) - (E (1)*+ 2(1))

=8
Note: don't need to add “+c".

Integration by Parts

fuv’dx =uv — J. vu'dx

50% off first lesson



