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Topics Covered: 

Locus (Functions) Chapter 5 and 10 

Plane Geometry Chapter 4 

Linear Functions Chapter 7 

Differentiation (Intro to Calculus) Chapter 8 

 Locus & the Parabola 

A locus is the term used to describe the path of a single moving point that obeys certain conditions. 

Circle as a Locus 

The locus of point P(x, y) that is always a constant distance from a fixed point is a 

circle. The circle, centre (0, 0) and radius r has the equation: �� ���� ���� 

The circle, centre (a, b) and radius r has the equation: �� 	 
�� ���� 	 ��� � �� 

Parabola as a Locus 

The locus of a point that is equidistant from a fixed point and a fixed line is 

always a parabola. The fixed point is called the focus and the fixed line is called 

the directrix. 

A parabola is equidistant from a fixed point and a fixed line. 

• The fixed point is called the focus. 

• The fixed line is called the directrix. 

• The turning point of the parabola is called the vertex. 

• The axis of symmetry of the parabola is called its axis. 

• The distance between the vertex and the focus is called 

the focal length. 

• An interval joining any two points on the parabola is 

called a chord. 

• A chord that passes through the focus is called a focal 

chord. 

• The focal chord that is perpendicular to the axis is 

called the latus rectum. 

• A tangent is a straight line that touches the parabola at 

a single point. 

PARABOLA � � ��� 

The locus of point P(x, y) moving so that it is equidistant from the point 

(0, a) and the line y = -a is a parabola with equation. � � ��� 

The parabola �� � �
� has 

• focus at (0,a) 
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• directrix with equation y = -a 

• Vertex at (0,0) 

• Axis with equation x = 0 

• Focal length the distance from the vertex to the focus with length a 

• latus rectum that is a horizontal focal chord with length 4a 

PARABOLA � � 	��� 

The locus of point P(x, y) moving so that it is equidistant from the point (0, -a) and the line y = -a is a 

parabola with equation. � � 	��� 

The parabola �� � 	�
� has 

• focus at (0, -a) 

• Directrix with equation y = a 

• Vertex at (0, 0) 

• Axis with equation x = 0 

• Focal length a 

• latus rectum a horizontal focal chord with length 4a 

PARABOLA �� � �� 

The locus of point p(x, y) moving so that it is equidistant from the point (a, 0) and the line x = -a is a 

parabola with equation. �� � �
� 

The parabola �� � �
� has 

• Focus at (a, 0) 

• Equation of directrix x = -a 

• Vertex at (0,0) 

• Axis with equation y = 0 

• Focal length the distance from the vertex to the focus with length a 

• Latus rectum that is a vertical focal chord with length 4a  

PARABOLA �� ��	�� 

The locus of a point P(x, y) moving so that it is equidistant from the point (-a, 0) and the line x = a is a 

parabola with equation. �� ��	�� 

The parabola �� ��	�� has 

• Focus at (-a , 0) 

• Directrix with equation x = a 

• Vertex at (0, 0) 

• Axis with equation y = 0 

• Focal length a 

• Latus rectum a vertical focal chord with length 4a 
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Tangents and Normals 

Remember that the gradient of the tangent to a curve is given by the derivative. The normal to the curve 

is perpendicular to its tangent at that point. That is, m1m2 = -1 for perpendicular lines. 
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Plane Geometry 

 

 Vertically Opposite Angles are Equal 

 

Parallel Lines 
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When a transversal cuts two lines, it forms pairs of angles. When the two lines are parallel, these pairs of 

angles have special properties.  

Alternate Angle 

If the lines are parallel, then 

alternate angles are equal. 

Corresponding Angle 

If the lines are parallel, then 

corresponding angles are equal. 

Cointerior Angle 

If the lines are parallel, cointerior 

angles are supplementary (i.e. 

their sum is 180
o
 ) 

   

Tests for Parallel Lines 

If alternate angles are equal, 

then the lines are parallel. 

If corresponding angles are 

equal, then the lines are 

parallel. 

If cointerior angles are 

supplementary, then the lines 

are parallel. 

   

If 2 lines are both parallel to a third line, then the 3 lines are parallel 

to each other. That is, if AB || CD and EF || CD, then AB || EF. 

Types of Triangles 

• A scalene triangle has no two sides or angles equal. 

• A right (or right-angled) triangle contains a right angle. 

• An isosceles triangle has two equal sides. 

• The angles (called the base angles) opposite the equal sides in an isosceles triangle are equal. 

• An equilateral triangle has three equal sides and angles. 

• An obtuse-angled triangle contains an obtuse angle. 

• Interior Angle Sum of any triangle is 180
o
 

Exterior Angle of a Triangle 

x + y = z 

 

 

Congruency Tests - Two triangles are congruent if 

• SSS: all three pairs of corresponding sides are equal 

• SAS: two pairs of corresponding sides and their included angles (angle between the 2 sides) are 

equal 
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• AAS: two pairs of angles and one pair of corresponding sides are equal 

• RHS: both have a right angle, their hypotenuses are equal and one other pair of corresponding 

sides are equal 

Similarity Tests – Two triangle are similar if 

• Three pairs of corresponding angles are equal (If 2 pairs of angles are equal then the third pair 

must also be equal) 

• Three pairs of corresponding sides are in proportion 

• Two pairs of sides are in proportion and their included angles are equal 

Ratio of Intercepts 

When two (or more) transversals cut a series of parallel lines, the ratios of their 

intercepts are equal. That is, AB: BC = DE: EF or 
��

��
�
��

��
 

Pythagoras Theorem 

The square on the hypotenuse in any right-angled triangle is equal to the sum of the 

squares on the other two sides. That is, 
� � �� � �� or � � ��
���� 
If 
� � �� � ��, then ABC must be right angled. 

Types of Quadrilaterals 

• A quadrilateral is any four-sided figure. 

• In any quadrilateral the sum of the interior angles is 

360
o
 

• A polygon is a closed plane figure with straight sides. 

• A regular polygon has all sides and all interior angles equal. 

RECTANGLE [ A= lb ] 

A rectangle is a four-sided shape where 

every angle is a right angle (90°). Also 

opposite sides are parallel and of equal 

length. 

RHOMBUS [ A= ½xy ] 

A rhombus is a four-sided shape where all sides have equal 

length. Also opposite sides are parallel and opposite angles 

are equal. Another interesting thing is that the diagonals 

(dashed lines in second figure) of a rhombus bisect each 

other at right angles. 

  

x & y are the diagonals 

SQUARE [ A=lb ] 

A square has equal sides and every angle 

is a right angle (90°) Also opposite sides 

are parallel. A square also fits the 

definition of a rectangle (all angles are 

90°), and a rhombus (all sides are equal 

PARALLELOGRAM [ A = bh ] 

A square has equal sides and every angle is a right angle 

(90°) Also opposite sides are parallel. 

A square also fits the definition of a rectangle (all angles 

are 90°), and a rhombus (all sides are equal length). 
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length). 

 
 

TRAPEZIUM [ A = ½h(a+b) ] 

A trapezium has one pair of opposite sides 

parallel. It is called an Isosceles trapezium 

if the sides that aren't parallel are equal in 

length and both angles coming from a 

parallel side are equal, as shown. 

KITE 

It has two pairs of sides. Each pair is made up of adjacent 

sides that are equal in length. The angles are equal where 

the pairs meet. Diagonals (dashed lines) meet at a right 

angle, and one of the diagonal bisects (cuts equally in half) 

the other. 

 

 

Polygons 

A polygon is a closed plane figure with straight sides. 

A regular polygon has all sides and all interior angles equal. 

The sum of the interior angles of an n -sided polygon is given by: 

S = 180n – 360 or S = (n – 2) x 180
o
 

The sum of the exterior angles of any polygon is 360
o 

Area of a Circle � � ��� 
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Functions and Graphs 

A function is a special type of relation. It is like a machine where for every INPUT there is only one 

OUTPUT. 

A relation is a set of ordered points ( x , y ) where the variables x and y are related according to some 

rule. 

 

If a vertical line cuts a 

graph only once 

anywhere along the 

graph, the graph is a 

function. 
 

If a vertical line cuts a 

graph in more than 

one place anywhere 

along the graph, the 

graph is not a function. 

Function notation 

If y depends on what value we give x in a function, then we can say that y is a function of x . We can 

write this as y = f(x). If y = f (x) then f (a) is the value of y at the point on the function where x = a 

Intercepts 

One of the most useful techniques is to find the x- and y -intercepts. For x -intercept, y = 0 For y -

intercept, x = 0 

Domain and Range 

The x -coordinate is called the independent variable and the y -coordinate is the dependent variable. 

The set of all real numbers x for which a function is defined is called the domain. The set of real values 

for y or f(x) as x varies is called the range (or image) of f . 

Odd and Even functions 

If a curve is increasing, as x increases, so does y , and the curve is moving upwards, looking from left to 

right. 

If a curve is decreasing, then as x increases, y decreases and the curve moves downwards from left to 

right. 

 

For even functions, f(x) 

= f (-x) for all values of 

x . 

 

Functions are odd if they have 

point symmetry about the 

origin. A graph rotated 180° 

about the origin gives the 

original graph. For odd 

functions, f (-x) = -f (x) for all 

values of x in the domain. 

For the family of functions y = k f (x) , as k varies, the function changes its slope or steepness. 

For the family of functions y = f (x)+ k, as k varies, the graph moves up or down (vertical translation). 

For the family of functions y = f (x + k) , as k varies, the graph moves left or right (horizontal translation). 

Linear Functions (straight lines) 

Gradient form: y = mx + b has gradient m and y -intercept b 

General form: ax + by + c = 0 

The linear function ax + by + c = 0 has domain {all real x } and range {all real y } where a and b are non-

zero. 
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x = a is a vertical line with x -intercept a   Domain: {x: x = a} Range: {all real y } 

y = b is a horizontal line with y -intercept b  Domain: {all real x } Range: {y: y = b} 

Quadratic Functions 

f(x) = ax
2
 + bx +c is the general equation of a parabola. If a a>0 the parabola is concave upwards (U 

shaped). If a a<0 the parabola is concave downwards (^ shaped). 

Absolute Value Functions 

Use table of values e.g. -3 ≤ x ≤ 3 or definition of absolute value. 

 

 

Hyperbola 

Equation: xy = a  or y=
�

�
� 

x cannot be = 0 (undefined)  

 

Circles 

A graph whose equation is in the form x
2
 + ax +y

2
 by + c = 0 has the shape of a circle. 

There is a special case of this formula: The graph of x
2
 + y

2
 = r

2
 is a circle, centre (0, 0) and radius r 

The circle x2 + y2 = r2 has domain: {x: -r ≤ x ≤ r} and range: {x: -r ≤ y ≤ r} 

The equation of a circle, centre ( a , b ) and radius r is (x – a)
2
 (y – b)

2
 = r

2 

 

Exponentials 

From the graph, x can be any real value (the equation shows this as well since 

any x value substituted into the equation will give a value for y ). From the graph, 

y is always positive, which can be confi rmed by substituting different values of x 

into the equation. Domain: all real x Range: y>0 

 

below 
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Cubic Function 

A cubic function has an equation where the highest power of x is x
3
. 

When finding the domain, we look for values of 

x that are impossible. For example, with the 

hyperbola you have already seen that the 

denominator of a fraction cannot be zero. For 

the range, we look for the results when 

different values of x are substituted into the 

equation. For example, x
2
 will always be zero or 

a positive number. 

 

 

 

 

 

Continuity 

Many functions are continuous. That is, they have a smooth, unbroken curve (or line). However, there 

are some discontinuous functions that have gaps in their graphs. The hyperbola is an example. If a curve 

is discontinuous at a certain point, we can use limits to find the value that the curve approaches at that 

point. 

Regions 

Regions can be bounded or unbounded. 

A bounded region means that the line or curve is included in the region. 

E.g. Remember that x = 3 is a vertical line with x -intercept 3. 

An unbounded region means that the line or curve is not included in the region. 

For lines that are not horizontal or vertical, or for curves, we need to check a point to see if it lies in the 

region. 

Sometimes a region includes two or more inequalities. When this happens, sketch each region on the 

number plane, and the final region is where they overlap (intersect). 

The first quadrant is where x and y values are both positive. 
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Intro to Calculus – Differentiation 
Gradient 

 �
�!"#

�$%
 

 

Differentiation from First Principles 

 

The process of finding the gradient of a tangent is called differentiation. The resulting function is called 

the derivative. 

Differentiability 

A function is called a differentiable function if the 

gradient of the tangent can be found. 

There are some graphs that are not differentiable 

in places. 

Most functions are continuous, which means that 

they have a smooth unbroken line or curve. 

However, some have a gap, or discontinuity, in the 

graph (e.g. hyperbola). 

A function y = f (x) is differentiable at the point x = a if the derivative exists at that point. This can only 

happen if the function is continuous and smooth at x = a. 
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Tangents and Normals 

&�

&
�'(�)*+�,-./'+0)�12�)*+�).0,+0)�)1�.�34-5+ 

If lines with gradients m1 and m2 are perpendicular, then m1m2 = -1 


