Chain Rule

Product Rule

Quotient Rule

Parametric Differentiation
1°* Derivative

Parametric Differentiation
2" derivative

Parametric Differentiation
Speed

Derivative of an Inverse Function
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Volume of Revolution
about the X-axis
between the lines
x=bandx =a

Volume of Revolution
about the y-axis
between the lines
y=bandy =a

Integration by Parts

Rectilinear Motion
Displacement (X)

Rectilinear Motion

Rectilinear Motion

Velocity (V) Acceleration (a)

Integration Integration
f'(x) : _
oo @ = | rreorodx =
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secx = cosecx =
cotx =
Matrices Matrices
INCONSISTENT REDUNDANT

Matrices

ILL-CONDITIONED




1 1
sin x COS X
1
tan x

1 2 2 11
(0 -3 1 —3)
O 0 O 0
From row 3 we can see that this
equations is REDUNDANT

i.e. there is an infinite number of
solutions.

1 2 2 11
O -5 -3 -14
0O O 0 -1
From row 3 we can see that this

equations is INCONSISTENT
i.e. there are NO solutions.

This occurs when a SMALL change
in the coefficients of the
equations leads to a LARGE
change in the solutions.




Complex Numbers

Complex Conjugate of
Z=x+1y

Complex Numbers

Polar Form
Modulus

Complex Numbers

Polar Form
Arguement

Complex Numbers

De Moivre’ Theorem

Partial Fractions

Distinct Linear Factors

Partial Fractions

Repeated Linear Factor

Partial Fractions

Irreducible Quadratic Factor




Modulus

Z=Xx—1y
r=4x%+y?
z=1(cosO + isinB) Argument
z" =r"(cosnf + isinnb) 0 = tan‘l%
fo A B ¢ f(x) A B

GraG+b)? (ita) G+b)  xtb)?

Gt +b) (xta) (x+b)

f(x) A Bx+C

(x+a)(x2+bx+c)=(x+a)+(x2+bx+c)




Matrices Matrices

Determinant 2 x 2 Determinant 3 x 3
Matrices Transformation Matrix
Transpose of a Matrix Reflection in the X-axis
Transformation Matrix Transformation Matrix
Reflection in the y-axis Reflection in the origin

Transformation Matrix
Transformation Matrix
Reflection in the line through O
Reflection in liney = X which makes an angle of 6 with
the x-axis.




a b c
A=|d e _(a b
&) -}
detA=aZ {|—b‘3 ]L.C+c;l Z detA = ad = bc
Interchange the rows and columns.
a b c
(1 0 ) 4= (d e f)
0 -1
a d
A = <b e)
c f
-1 0 -1 0
(o0 1) (o 1)
cos260 sin 260 0 1
(sinZH — COS 29) (1 0)




Transformation Matrix

Rotation through 6° in an anti-
clockwise direction.

Vectors

Direction Ratios

Vectors

Direction Cosines

Vectors

Vector Product

Vectors

Scalar Triple Product




(cos 6 —sin 9)
sin@ cosé
a=|a a=1|0az

. . . a a a
direction cosines —: zl: 3
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Differential Equations

Variable Separable

Differential Equations

First Order Linear

Second Order Differential
Equations

Auxiliary Equation
Roots - Real & Distinct

Second Order Differential
Equations

Auxiliary Equation
Roots - Real & Equal

Second Order Differential
Equations

Auxiliary Equation
Roots - Complex

Odd Functions

Even Functions




dy p B
E-I_ (x)y = Q(x)

I(x) — efP(x)dx

1)y = f 1) Q(x) dx

dy
T f)gy)

jg(y) Jf(x)dx

Complementary Function

y = Ae™ + Bxe™*

Complementary Function

y = Ae™* 4+ Be™2*

Complementary Function

y = eP*(A cos gx + B sin qx)

f(=x) = f(x)

f(=x) =—f(x)




Nature of Stationary Points

Nature of Stationary Points

d?y d*y

—<0 —>0

dx? dx?
Nature of Stationary Points

d2

’y _,

dx?

Concavity Concavity

Concave Upwards

Concave Downwards

Arithmetic Sequence
n" term

Arithmetic Series
sum of 1°' n terms




Minimum Turning Point

Maximum Turning Point

Use a Nature Table

F"(x) < 0

fl'(x)>0

S, = g(Za + (n—1)d)

U,=a+(n-1)d




Geometic Sequence
n™ term

Geometric Series
sum of 1°' n terms

Geometric Series
sum to infinity

Pascal’s Triangle

Binomial Theorem

Binomial Coefficient
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