
 
Mathematics – Revision

MATHEMATICS 2 UNIT
REVISION NOTES

1. BASIC ALGEBRA  

(a) Addition and subtraction

In algebra, one can only add or subtract like terms

(b) Removing one set of brackets.

a(b+c) = a x b + a x c = ab + ac

a(b-c) = a x b – a x c = ab – ac

(c) Removing two sets of brackets

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

The expansion of two brackets can also be done using the 
“FOIL” method

   F    =   First term in bracket one x First term in bracket two

   O   =   Outermost terms multiplied
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   I     =   Innermost terms multiplied

   L    =   last term in bracket one x Last term in bracket two

(d) Perfect squares

There is a shortcut method of multiplying out two brackets, only 
if they are a positive or negative perfect square

(a + b)2 = a2 + 2ab + b2

(a – b)2 = a2 – 2ab + b2

(e) The difference of two squares

(a + b)(a – b) = a2 - b2

(f) Algebraic fractions

When adding or subtracting fractions in ordinary arithmetic, it is 
first necessary to obtain a “common denomination”. When 
dividing two fractions, one has to multiply by the reciprocal of 
the second fraction.

 +   = 

 x   = 

                    ÷  =  x  = 
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2. FACTORISATION  

(a) Binomials

Algebraic expressions which contain only two terms are called 
binomials. Factorisation involves the reverse process to 
removing brackets.

In any factorisation, the very first step is always to:

LOOK FOR THE HIGHEST COMMON FACTOR

With binomials, then look for the “difference of two squares” 
and factorise according to the formula below:

a2 – b2 = (a + b) (a – b)

(b) Trinomials

These are algebraic expressions which contains three terms 
expressed in the form ax2 + bx + c. If the leading coefficient  (a) 
is one, they can be factorisedby ascertaining mentally two 
numbers which satisfy both conditions below.

Product = c
Sum       =  b

If the leading coefficient is anything other than one, multiply a 
by c and then:

Product = ac
Sum        = b

e.g 3x2 + 16x – 12
Multiply 3 by -12 to give -36
Think of two numbers which:
Multiply to give -36
Add up to give 16
The numbers are +18 and -2
Spilt up the middle term into +18x and -2x
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The problem has now become a simple four term expression 
– factorise as previously

(c) Four Term Expressions

Split into two groups

Factorise each group separately

Both brackets should be the same

Factorise again

(d) Sum and Difference of Two Cubes

a3 + b3 = (a + b) (a2 – ab + b2)

a3 - b3 = (a - b) (a2 + ab + b2)
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EQUATIONS

(a) The Basic Rule

Whatever operation (+, -, x, ÷) is done to one side of an 
equation, the same operation must be done to the other side.

(b) Equations Involving More Than One Step

Get the unknown pronumeral (3x or 5b or 8m etc.) on one 
side of the equation, and the constants (3, 16 or -14 etc.) on 
the other side.

(c) Equations Involving Brackets

Remove the grouping symbols in the usual way by multiplying 
out the brackets, and then proceed as described earlier.

(d) Equations Involving Fractions

Multiply each side of the equation by the lowest common 
denominator and then proceed as described earlier.

(e) Equations With Radicals

Square both sides of the equations, and then proceed as 
described earlier.

(f) Simple Inequalities

Inequalities have one of the following inequality signs: (<, >, ≤, ).≥

They are solved in exactly the same way as simple equations, 
except that THE INEQUALITY SIGN IS REVERSED under the 
following conditions:

(i) Multiplying both sides by a negative number.

(ii) Dividing both sides by a negative number.
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(iii) Taking the reciprocal of both sides.

(g) Simultaneous Equations By Elimination

(i) By multiplication, make the coefficient of one of the 
pronumerals in both equations the same.

(ii) Add or subtract the two equations to eliminate one of the 
variables.

(iii) Solve the resulting simple equation.
(iv) Substitute back to find the other variable.

(h) Simultaneous Equations By Substitition

(i) Make a particular pronumerals the subject of one of the 
pronumerals. 

(ii) Substitute the expression for this pronumerals into the 
second equation.

(iii) Solve the resulting simple equation.
(iv) Substitute back to find the other variable.

(i) Quadratic Equations

(i) Factorise if possible

(ii) Solve each bracket equal to zero.

       The quadratic formula (if factorization proves impossible):

x =   

(j)  Quadratic Inequalities

These have the same format as quadratic equations (ax2 + bx + 
c), but instead of the equality sign, they have one of the four 
inequality signs <, >, ≤, ≥.

(i) Factorise the quadratic

(ii) Plot the two solutions on a number line.

(iii) Use a test point, usually, x = 0, to determine the values of x 
which satisfy the inequality. 
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(k) Absolute Value Equations

If /a +b/ = x + y then:

(i) Firstly solve a + b = x + y

(ii) Then solve a + b = - (x + y)

(l) Absolute Value Inequations

These are solved using the same technique shown in the previ-
ous section, with one important difference. When the second 
solution is obtained, by taking the negative value of the right 
hand side of the equation, then the inequality is reversed.

If /a/ < b then firstly solve a < b

Then solve a > -b

(m) Exponential Equations

These are equations in which the unknown variable to be 
solved is part of the “exponent” or “index” as in 2x = 8. In this 
example, it is easy to see that the solution is x = 3, but not all 
problems can be solved by inspection.

The technique used is:

(i) Express both sides of the equation with the same base.

(ii) Equate the indices and solve.

4.    GEOMETRY

(a) Basic Theorems

(i) Complementary angles add up to 90°

(ii) Supplementary angles add up to 180°
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(iii) An acute angle is less than 90°

(iv) An obtuse angle is between 90° and 180°

(v) A reflex angle is greater than 180°

(vi) A complete revolution by a ray OB is equivalent to 360°

(vii) The angles on a straight line are supplementary

(viii) A right angle is equivalent to 90°

(ix) If two straight lines cut each other, then the vertically op-
posite angles are equal.

(b) Parallel Line Theorems

                           a    b
                       c     d

Corresponding Angles:
a = e, c = h, b = f, d = g
  (If lines are parallel)

                       e     f
                   g      h

   a      b

Alternate Angles:
    a = d, b = c
(If lines are parallel)

                       c    d

                a     b
Cointerior Angles:
a + c = 180°, b + d = 180°
   (If lines are parallel)

                c     d
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(c) Triangle Theorems

(i) The three interior angles of any triangle add up to 180°

(ii) The exterior angle of any triangle is equal to the sum of 
the two interior opposite angles

(iii) An isosceles triangle is one which has two equal sides, 
and the angles at the base of those sides will also be equal

(iv) An equilateral triangle is one in which all the sides are the 
same length, and all the angles will be the same size, i.e. 
each angle = 60°

(d) Quadrilaterals

(i) The four angle of any quadrilateral always add up to 360°

(ii) A parallelogram is a quadrilateral with both pairs of op-
posite sides parallel 

Properties:
• Opposite sides and angles are equal

• Diagonald bisect each other

(iii) A rectangle is a parallelogram with all four interior angles 
being right angles.

Properties:
• As for the parallelogram

• Diagonals are equal

• Interior angles equal 90°

(iv) A rhombus is a parallelogram with four equal sides:

Properties:

• As for the parallelogram

• Diagonals bisect each other at the right angles
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(v) A square is a rhombus with all four interior angles being 
right angles.

Properties:
• As for a rhombus

• Interior angles equal 90°

(e) An Angle Sum of Any Polygon

For any polygon with N sides.

(i) The sum of the interior angles is (2N – 4) right angles

(ii) The sum of the exterior angles is 4 right angles or 360°

(f) Tests For Congruency

The following four tests prove when two triangles are congru-
ent:

(i) Two triangles are congruent if three sides of the one are 
respectively equal to three sides of the other (SSS)

(ii) Two triangles are congruent if two sides and the included 
angle of one are respectively equal to two sides and the 
included angle of the other (SAS)

(iii) Two triangles are congruent if two angles and a side of 
one are respectively equal to two angles and the corres-
ponding side of the other (AAS)

(iv) Two triangles are congruent if the hypotenuse and a side 
of one are respectively equal to the hypotenuse and a side 
of the other (RHS)

(g) Similar Triangles

Two triangles are similar if:

(i) the corresponding angles are equal

Or
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(iii) The corresponding sides are in  the same ratio.

(h) Intecepts made by Parallel Lines

A family of parallel lines will cut transversals in the same ratio.

i.e.       =    

In Particular:
If three parallel lines cut off equal intercepts on the 
transversal, then they cut off equal intercepts on any 
other transversal.

i.e. If AB = BC then DE = EF  (in diagram)

5.   INDEX LAWS AND SURDS

(a) The Basic Laws

am x an = am+n

am ÷ an = am-n

(am) n  = amn

(ab) m = ambm

a0 = 1
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(b) More Advanced Laws

a-n = 1
        a n  

a1/2 = √a

a1/3 = 3√a

ap/q = q√ap

(c) Scientific Notation

When a number is written in Scientific Notation or 
Standard Form, it is written as a number between 1 and 10 
multiplied by a power of 10. It is a particularly useful notation 
when writing very large or very small numbers.

(d) Multiplication And Division of Surds

√a x √b = √ab

   =      

(√a)2 = a

(e) Simplifying Surds

√ab = √a x √b

(f) Adding And Subtracting Surds

One can only ADD or SUBTRACT like surds

(g) Rationalising The Denominator

If the denominator is a single surd, multiply numerator and de-
nominator by that surd.

If the denominator contains two terms, multiply numerator and 
denominator by the conjugate surd.
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(h) Expansion of Brackets

The same rules used in algebra apply equally to the removal of 
brackets in surd.

(a + b)2  = a2 + 2ab + b2

(a – b)2  = a2 - 2ab + b2

(a +b) (a – b) = a2 - b2

(i) Equations Involving Surds

Some equations will include RATIONAL NUMBERS as 
well as 

IRRATIONAL NUMBERS (i.e. Surds). In order to solve 
for the unknown pronumeral (s), it is necessary to equate the ra-
tional number parts of the equation, and then to equate the irra-
tional part of the equation. These two are then solved separately.

If a + √d   then a = c and b = d

6.    COORDINATE GEOMETRY

(a) Midpoint Formula

Consider  a point A represented by coordinates (x1, y1)
And another point B represented by coordinates (x2, y2)

Midpoint of AB  =  ()
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(b) Distance Between Two Points

Consider a point A represented by coordinates (x1, y1)

And another point B represented by coordinates (x2, y2)

Distance AB  =  (√ x2 – x1)2 + (y2 – y1)2

(c) Gradient Of A Line

Rise

Run
Pictorially, the gradient is defined as m =  

Consider a point A represented by coordinates (x1, y1)
And another point B represented by coordinates (x2, y2)

Gradient (m) of line AB can be given by m = y2 – y1

x2 – x1

Alternatively the gradient of a line is the same as the tangent 
of its angle of inclination with the positive direction of the x-axis. 
i.e. m = tan 

(d) The Gradient-Intercept Form Of A Line

      Each linear equation can be written in the form y = mx + c
Where m = gradient

        c  = y intercept (cut on y axis)

(e) The General Form Of A Straight Line

The General Form is              ax + by + c = 0
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      Where a, b and c are integers.

(f) Sketching A Line Using y = mx + c

(i)    Mark point “c” on the y axis (i.e. the y intercept)

(ii)    From point c, construct a gradient m = 

(iii)   Draw a line through the two points

(g) Sketching A Line By The Intercept Method

To find the y intercept, let x = 0 and solve
To find the x intercept, let y = 0 and solve

(h) The Point-Gradient Formula

If a line through a given point (x1, y1) and has a known gradient 
m, then the EQUATION of the line can be determined using the 
formula

y – y1 = m (x - x1)

(i) The Two Point Formula

If a line passes through two given points (x1, y1) and (x2, y2) then 
the EQUATION of the line can be determined using this one for-
mula:

y – y1       y2 –  y1

x – x1  x2 – x1

(j) Parallel Lines

If two lines of gradient m1 and m2 are known to be parallel, then 
their gradients must be equal.

m1 = m2
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(k) Perpendicular Lines

If two lines of gradient m1 and m2 are known to be perpendicu-
lar, then the products of their respective gradients must be -1

m1 x m2 = -1

Alternatively, the gradient of one line must be the negative re-
ciprocal of the other gradient.

m2     -1

     m2

(l) Perpendicular Distance From A Point To A Line

The perpendicular distance (d) (i.e. the shortest distance) from a 
point (x1, y1) to a line

ax + by + c = 0 is given by:

d =  ax1 + by1 + c

     √a2 + b2

(m) Concurrent Lines

To determine whether or not the lines are concurrent, the follow-
ing procedure is used:

(i) Find the point of intersection of any two of the lines, by 
solving the equations simultaneously.

(ii) Substitute the x and y values of the given point into the 
equation of the third line

(iii) If the point satisfies the equation, then the lines are concur-
rent
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(iv) If the point does not satisfy the equation, then the lines are 
not concurrent.

(n) Collinear Points

To determine whether or not three points are collinear, the fol-
lowing procedure is used:

(i) Determine the equation of the line through any two of the 
points by using the ‘two point’ formula:

y – y1       y2 – y1

x – x1         x2  – x1

(ii)     Sustitute the x and y values of the third point into this 
equation

(iii) If the third point satisfies the equation, then the three points 
are collinear

(iv) If the third point doest not satisfy the equation, then the 
three points are not collinear

7.   RELATIONS AND FUNCTIONS

(a)  Domain and Range

A relation is any set of ordered pairs.

Example: {(2, 4),  (3, 9), (4, 16), (5, 25)}

The Domain is the set of first elements, or the “x values”

i.e. {2, 3, 4, 5}

The Range is the set of second elements, or the “y values”.

©  (2012)  All Rights Reserved              17  of  51                 For more info, go to  www  .  hscintheholidays  .  com  .  au  

http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/


(b) Functions

A Function is a set of ordered pairs such that no two pairs have 
the same element.

If a relation is a function, then any vertical line drawn will cut 
the graph, at most, in one place only.

(c) Function Notation

In earlier years, a relation between x and y was usually de-
scribed by “y in terms of x”. Although this notation is still used, 
relations are frequently described using FUNCTION NOTA-
TION. The letter y is simply replaced by f(x).

(d) Sketching a Line by the Intercept Method

To find the y intercept, let x = 0 and solve.

To find the x intercept, let y = 0 and solve.

(e) Graphing Regions In The Number Plane

(i) First sketch the relation as shown in the intercept method

(ii) Choose a suitable TEST POINT and determine whether 
the inequality holds.

(iii)    Shade in the required region.

(f) Sketching Parabolas

(i)   To find the y intercept, let x = 0

(ii)   To find the zeroes (x intercepts) let y = 0 and solve the 
resulting quadratic equation.

(iii) The axis of symmetry is given by:

©    (2012)  All Rights Reserved              18  of  51                 For more info, go to  www  .  hscintheholidays  .  com  .  au  

http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/


x  =   -b

         2a

(iv)   Coordinates of maximum, or minimum are:

[ f ()]

(g) The Circle

To determine the equation of a circle of centre (p, q) and radius 
(r) use: 

(x – p)2 + (y – q)2 = r2

If the centre of the circle is at the origin (0, 0) then this equation 
simplifies to:

x2 + y2 = r2
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8.   TRIGONOMETRY

(a) Right Angled Triangles

The first step in any trigonometry question is to determine:

(i) the hypotenuse

(ii) the opposite side

(iii) the adjacent side

HYPOTENUSE              - is always the side directly facing the right 
angle (as in Pythagoras’ Theorem)

OPPOSITE SIDE - as the name implies, it faces directly opposite the 
given acute reference angle

ADJACENT SIDE - by elimination, is the only side remaining

(b) Trigonometrical Ratios

Tangent Ratio tan  = 

Sine Ratio sin  = 

Cosine Ratio cos  = 

(c) Bearings

Bearings are always measured from True North in a clockwise 
direction.
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(d) Pythagoras’ Theorem

In any right-angled triangle, the square on the hypotenuse is 
equal to the sum of the squares on the two remaining sides.

    

   a                          b
c a2 = b2 + c2

c

(e) Special Angles

        2                  √3
             √2 1

60° 45°

1 1

The sin, cos and tan of 30°, 45° and 60° can be calculated using 
these triangles

30° 45° 60°

Sine
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Cosine

Tangent 1

(f) Sine Rule

The sine and cosine rules refer to the calculation of sides and 
angles in non right angles triangles.

      A

                                    c                                               b

B a C  
C

    =      =     

(g) Cosine Rule

It is used specifically under these three conditions:

(i) Given two sides and the included angle, calculate the third 
side

(ii) Given three sides, calculate any of the angles

In these cases, the rule used is:

a2 = b2 + c2 – 2bc cos A
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b2   =  a2  + c2 – 2ac cos B

c2  =  b2  + a2  - 2ab cos C

(iii)  Given three sides, calculate one of the angles.

  In this case, the rule used is transposed:

cos A =   b2  +  c2  - a2

                                2bc

      cos B =    a2  +  c2  - b2

                                2ac

cos C  =  b2  +  a2  - c2

                                2ba

(h) Area Of A Triangle

If two sides and an included angle are given, then  one of the 
following formulate may be used to calculate the area:

Area  =    ab  sin C

                       2

Area =     bc  sin C

                       2

Area =  ac  sin B

                       2
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(i) Angles larger than 90°

In years 11 and 12 particularly, students  will encounter prob-
lems in trigonometry involving angles greater than 90°. The 
three trigonometry ratios of sin, cos and tan are either positive or 
negative depending on which quadrant the angle occupies. An 
easy way to remember this is

        ALL STUDENTS TAKE CARE

                            90°

180°  
0°/360°

                                    270°

(j) Calculation of Angles of Any Magnitute

To determine the exact value of angles larger than 90° depends 
in which quadrant the angle lies. Therefore, the first step is to 
determine the quadrant. To obtain the correct sign, and also to 
reduce the angle to an acute angle, it is necessary to use one of 
the formulae listed below:

©    (2012)  All Rights Reserved              24  of  51                 For more info, go to  www  .  hscintheholidays  .  com  .  au  

http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/


Quadrant I All trig ratios are positive

Quadrant II           Sin (180° - °) = + sin 

                                           Cos (180) = - cos 

                                           Tan (180) = - tan 

      Quadrant III           Sin (180° - °) = - sin 

                                             Cos (180) = - cos 

                                             Tan (180) = + tan 

      Quadrant IV           Sin (360° - °) = - sin 

                                             Cos (360) = + cos 

                                             Tan (360) = - tan 

(k) Important trig identities

(i)        cosec =         

(ii) sec =                

(iii)     cot                      =                

(iv)     cos                      =               sin (90 – )
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(v)      tan                     =                   

(vi)      sin2  + cos2           =                  1

(vii)     1 + cot2 = cosec2 

(viii)    tan2  + 1                  =                 sec2 

(l) Trigonometric Equations

There will usually be a question where the value of a particular 
trig function is given and the student is asked to determine the 
unknown angle. Because of the theory relating to angles larger 
than 90° there will be at least two solutions.

9.   BASIC CALCULUS

Calculus is a very powerful technique which calculates the gradient at 
any given point on a curve.

(a) Limits

lim f (x) = f (c) 

x     c

(b) Limits with zero in the denominator
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STEPS (i) Factorise the numerator

(ii) Simplify normally

(iii) Substitute the limit in the normal way.

(c) First Principles

(d) Basic Laws of Differentiation

If y = xn , then  = nxn-1

If y = cxn , then  = ncxn-1

If y = c (constant) then  = 0

(e) Product Rule

If y = u (x). v(x) then

            = v.  + v. 

(f) Quotient Rule

If y =  then
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(g) Function of a Function

  =  .

10.    APPLICATIONS OF CALCULUS TO TANGENTS AND 
NORMALS

(a) Essential Coordinate Geomertry

(i)     If two lines with gradients m1, and m2, are parallel then:

     m1   =  m2

(ii)    If two lines with gradients m1, and m2 are perpendicular 
then:

     m1   x  m2 = -1

(iv) The equation of a line with gradient (m) passing through a 
given point (x1, y1) is:

y - y1 = m(x - x1)

(b) Calculating the Gradient

(i)       Differentiate the function to give f(x).

(ii)      Substitute in the given x value to find m.
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(c)         Equation Of The Tangent To A Curve

The tangent is a straight line which touches a curve at only one 
point. It is parallel to the curve at that point, and therefore it has 
exactly the same gradient.

(i)       Differentiate the function to give f(x)

(ii)      Substitute in the given x value to find m

(iii)   Use y – y1 = m(x - x1) to find the equation

(d) Equation Of The Normal To A Curve

The normal is a straight line which is at right angles to the tan-
gent at a given point. The gradient of the normal (m2) can rasily 
be calculated once the gradient of the tangent (m1) has been de-
termined.

(i)    Differentiate the function to give f(x)

(ii)      Substitute in the given x value to find the gradient 
(m1) of the tangent.

(iii)     Find m2 by using m2 = -

(iv)     Use y – y1 = m(x –x1) to find the equation.

(e) Finding the Point on a Curve at Which the Tan-
gent is Parallel to a Given Line

(i)       Find f(x)

(ii)    Solve f(x) = m to find x-coordinate

(iii)   Substitute x-coordinate into original function to find y- 
coordinate.
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11.   APPLICATIONS OF CALCULUS TO MAXIMA AND 
MINIMA

        y

                                                 x
This function is increasing for
all values of x
  y  

x

This function is decreasing for 
all values of x

        y

X
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(b) Increasing And Decreasing Functions

To determine in which domain a function is increasing, solve the 
inequality f(x) ≥ 0

To determine in which domain a function is decreasing, solve 
the inequality f(x) ≤ 0

(c) Stationary Points

        (i)     Find f(x)

        (ii)    Solve f(x) = 0 to find x value(s)

(iii)   Substitute x value(s) back into original function to 
find    the respective y value(s).

(d) Determining The Nature of Stationary Points  

       (i)      Find f”(x)

       (ii)     Substitute the x value(s) into f”(x)

       (iii)    If f”(x) > 0, then the point is a minimum

       (iv)    If f”(x) <0, then the point is a maximum
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(e) Points Of Inflextion

The point at which the curve changes from ‘concave down’ to 
‘concave up’ is called the point of (vertical) inflexion.

To determine the point of inflexion:

(i)     Find f”(x)

(ii)     Solve f”(x) = 0 to find the x value(s)

(iii)    Substitute x value(s) back into original func-
tion to find the respective y value(s).
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12. CURVE SKETCHING AND PRACTICAL APPLICA-
TIONS OF CALCULUS

(a) The Basic Curves

Straight line
m > 0       y = m + c m < 0

(degree 1)

Parbola
a > 0 y =ax2 + bc + c a < 0

(degree 2)

    
Cubic

          a > 0 y = ax3 + bx2 + cx + d a < 0
(degree 3)
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Quartic
a > 0 y = ax4 + bx3 + cx2 + dx + e a < 0

(degree 4)

               

(b)  The Main Techniques

(i)      Find the stationary points

(ii)     Determine their nature

(iii)    Find any point of inflexion

(iv)    If simple, find where the curve cuts the axes

(v)     Find the limits of f(x) as x       ∞  and as x         - ∞

(vi)    Use your basic knowledge of curves

(vii)   If still uncertain, use the basic table methods to plot some 
points

(viii)   Finally sketch the curve, writing in the coordinates of any 
stationary points.

(c) Practical Applications and Calculus

In Summary

(i)      The quantity being maximized or minimized should 
be expressed in terms of only one variable.
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(ii)     Differentiate the resulting expression

(iii)    Equate to zero, and solve

(iv)    Find the second derivative to determine whether the 
value is a maximum or a minimum.
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13.   ARITHMETICAL PROGRESSIONS

(a) The Common Difference

The common difference is obtained by taking any term (Tn) and 
subtracting the previous term (Tn-1)

D = Tn - Tn-1

(b) The nth Term

To find a particular term (Tn) in asn A.P. use

Tn = a + (n -1)d

Where

Tn = nth term

a  = 1st term

n  = number of terms

d = common difference

(c) The sum of n terms

To calculate the sum of n terms of an Arithmrtical Progression 
(Sn) the following formula is used:

Sn   =  {2a + (n – 1)d}

If, however, the last term of a particular summation is known, 
then it is easier to use the following formula:

Sn   =  (a + 1)

Where l = last term
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(d) Sigma Notation

The Greek symbol ∑ (sigma) is sometimes used to denote the 

“summing up” of a sequence. This concept is best illustrated 
with an example:

Example 

Substitute n = 3, 4, 5, 6 into the expression 2n + 1 and add up 
the resulting terms

       = 7 + 9 + 11 + 13 = 40∴

(e) Given Sn find Tn

This is one of the harder concepts in A.P.s. Given the summation 
formula of a particular arithmetic series, find the corresponding 
formula for the nth term.

Tn = S n – Sn-1

Where S n is the given algebraic summation expression.
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14.    GEOMETRIC PREGRESSIONS

(a) The Common Ratio

The common ratio is found by taking any term (Tn) and dividing 
by the previous term (Ta-1)

r =   Tn

        Tn-1

Where Tn = nth term

  a = first term

             r   = common ratio

             n  = n° of term

(c) The Sum of n Terms

To calculate the sum of n term of a geometric progression (Sn), one of 
the following formulae is used:

(d) Simultaneous Problems in G.P.s

Questions are often asked where two distinct pieces of informa-
tion are given regarding a G.P. This results in two separate equa-
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tions with two unknown variables in each equation. The two 
variables can be found by solving the two equations simultan-
eously. With G.P.s this is done by DIVIDING one 
equation by the other.

(e) Superannuation

A typical example of geometric progressions is illustrated in 
syperannuation calculations. This recalls the compound interest 
formula.

Where r% is the rate per period

$P is the principal

$A is the amount after

n periods

(f) Time Payment Formula 

Instalment  =  

Where P = principal to be repaid
  n = number of repayments
  r = interest rate

(g) The Limiting Sum S∞

If {-1 < r < 1} then the sum of a geometric progression con-
verges to a specific value as n      . This value is called the∞  
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“limiting sum” and is denoted by S . To find the limiting sum∞  
of a geometric progression, use

S   = ∞  if IrI < 1

15.    PROBABILITY

(a) The Fundamental Principle

P (E) = 

Where P(E) = probability of an event

n(E) = number of favourable ways the event 
can occur

n(S) = number of possible outcomes in the 
sample space

(b) Complementary Events

If an event is certain  to occur, then its probability is 1

If an event is impossible then its probability is 0

Therefore it is worth remembering that all your answers should 
lie between 0 and 1

i.e. 0  P(E)  1≤ ≤

Probablilities may be expressed in fraction, decimal or percent-
age format, although the fraction format is preferred.
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Complemetary Events (denoted by ) are outcomes in the 
sample space (S) not belonging to E.

P() = 1 – P(E)

(c) The Addition Rule

Two events are said to be mutually exclusive if there are 
no “overlapping” or “common” events.

If two events A and B are mutually exclusive then the probabil-
ity of A or B occurring (written A  B) is obtained by adding to-
gether their respective probabilities.

             P(A  B) = P(A) + P(B)

However, if the two events A and B are not mutually exclusive, 
then the “addition rule” has to be used.

P(A  B) = P(A) + P(B) – P(A  B)

(d) The Product Rule

If a random experiment consists of two stages, and the result of 
the first experiment can in no way affect the outcome of the 
second, then the events are said to be independent.

If A and B are independent events, then the probability of their 
both happening [denoted by P(AB)] is:
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P(AB) = P(A) x P(B)

16.    THE QUADRATIC POLYNOMIAL

(a) Graphs of Quadratics

A quadratic polynomial always has the format:

Y = ax2 + bx + c where a, b and c are constant and a ≠ 0

If this function is graphed on a number plane, the result is a 
parabola.

y = ax2 + bx + c will have a minimum if a > 0

y = ax2 + bx + c will have a maximum if a < 0

The points at which the parabola cuts the x-axis are known as 
the roots of the quadratic equation.

(b) Sketching Parabolas

Parabolas have the same format or pattern – y = ax2 + bx + c. To 
sketch a parabola y = ax2 + bx + c requirws four steps:
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(i) To find the y intercept, let x = 0

(ii) To find the x intercepts, or roots, let y = 0 and solve the 
resulting quadratic equation

(iii) The axis of symmetry is given by

x = 

(iv) Coordinates of max or min are:

[, f ()]

(c) The Quadratic Equation

Solving ax2 + bx + c = 0

There are three possible outcomes to the solution:

(i) No real roots

The parabola does not cut the x-axis

(ii) One real root

Parabola touches the x-axis at one point only (i.e. re-
peated roots)

(iii) Two real roots
Parabola cuts the x-axis at two distinct points

(d) The Discriminant

The solution of the quadratic equation ax2 + bc + c = 0 can 
either be done by factorization or by using the formula:
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However, a great deal can be learnt about the nature of the roots 
without calculating their exact values.

That part of the quadratic formula which affects the nature of 

the roots is known as the discriminant and is denoted by ∆

∆ = b2 - 4ac

 determines the nature of the roots∆

(i) If  < 0, the roots are ∆ unreal or imaginary.

(ii) If  = 0, the roots are ∆ real, rational and equal.

(iii) If  > 0, the roots are ∆ real, rational and unequal. 
(Perfect square)

(iv) If  > 0, the roots are ∆ real, irrational and unequal. 
(Not a perfect square)

(e) Quadratic Inequalities

(i) Factorise the quadratic

(ii) Plot the two solutions on a simple number line

(iii) Use a test point, usually x = 0, to determine the values of 
x which satisfy the inequality.

©  (2012)  All Rights Reserved              45  of  51                 For more info, go to  www  .  hscintheholidays  .  com  .  au  

http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/
http://www.hscintheholidays.com.au/


(f) Sum and Product of Roots

(i)        Sum of roots =  +  = 

(ii) Product of roots =  = 

(g) Positive, Negative and Indefinite Functions

y  = ax2 + bx + c is said to be positive definite if y > 0 for 
all values of x.

y  = ax2 + bx + c is said to be negative definite if y < 0 for 
all values of x.

y  = ax2 + bx + c is said to be indefinite if  the y  values are 
both positive and negative.

(h) Identical Quadratic Expressions

If two quadratic expressions are identical, denoted by the sym-
bol  , then the coefficients of corresponding terms may be 
equated.

If ax2 + bx + c  px2 + qx + r then a = p, b = q, and c = r.

(i) Reducible Equations

Equations of degree higher than 2, and certain exponential equa-
tions can only be solved by reducing them down to quadratic 
equations.

The following steps should be followed:
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(i) Substitute a new pronumeral into the existing equation in 
order to reduce it to a quadratic

(ii) Solve the resulting quadratic equation in the usual way by 
factorization.

(iii) Substitute the value of this pronumeral back again, and 
solve the resulting equation(s).

17.    LOCUS AND THE PARABOLA

(a) Concept of Locus

A locus is the path traced out by a point as it obeys some law or 
condition. This path may be described in algebraic or geo-
metric term.

(b)  Equation of the Circle

A circle can be described as the locus of points which are 
equidistant from a given point.

The general equation of a circle can be expressed as (x – a)2 + (y 
– b)2 = r2.

In particular, if (a, b) = (0, 0), then the equation of a circle with 
centre at the origin is given by x2 + y2 = r2

(c) The Parabola

A parabola is the locus of a point which moves so that its 
distance from a given point (called the focus) is equal to its 
perpendicular distance from a line (called the directrix).

The standard position involves a parabola with Focus 
(F) at (0, a) and Directrix y = -a

The equation of the standard position is x2 = 4ay
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(d)  Anatomy of the parabola

Above is a parabola with Focus (2, 4) and Directrix y = 0.

AB represents a chord

CD represents a focal chord (i.e. it passes through the focus)

EG represents the latus rectum (i.e. a focus chord parallel 
to the directrix)

FV represents the focal length

Note that the vertex (V) is halfway between the focus and the 
directrix i.e. FV = VD

The length of the latus rectum is 4a units
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(e) General Equations for all Parabolas:

Vertex at (0, 0):

   
x2 = 4ay x2 = -4ay

y2 = 4ax y2 = -4ax

These should be known. If a  question is given where the vertex is not at 
the origin, either use the formulae below or work from first principles.

Vertex at (h, k)
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(x – h)2 = 4a(y – k) (x – h)2 = -4a(y – k)

(y – k)2 = 4a(x – h) (y – k)2 = -4a(x – h)

(f) Applications to Tangents and Normals

To find the equations of the tangent requires the following four 
steps:

(i) Make y the subject of the equation
(ii) Differentiate the equation to give f(x)
(iii) Substitute in the given x coordinate to find the gradient 
m.
(iv) Use y – y, = m(x –x)1 to find the equation.

For normals, the only extra step occurs after (iii). Find the 

gradient of the tangent, m1, and then use m2 = to find the 
gradient of the normal.

18.    INTEGRATION
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(a) Defination

Integration is the opposite process of differentiation. The pro-

cess, denoted by the symbol ∫ is called by several different 

names:

(i) Integration

(ii) Anti Differentiation

(iii) Primitive Function

Two of the main applications of integration are:

(i) Calculating the area under a curve

(ii) Calculating the volume of revolution.

(b) The Indefinite Integral

The main rule for integrating is as follows:

This means that you increase the power of x by one, and divide by 
the new power. Note also that you should always add the constant 
“c” for indefinite integrals. All surds should first be changed into 
index notation, and any powers of x in the denominator must be ex-
pressed as negative powers in the numerator.
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