
Methods Unit 1 – Week 1 – Linear Equations Review 
By now you should be familiar with linear notation, manipulating and graphing. The aim of 
this week’s work is to revise and reinforce your algebraic skills. A linear equation is a type of 
polynomial where the highest power of the variable is to the first power.  
 
Notation is important when solving linear equations. Ensure that each line’s equal signs are 
aligned. Usually to solve linear equations, you need to ‘undo’ the equation by performing 
the opposite operation. For others, you might need to expand the brackets first or multiply 
by the lowest common multiple if there are fractions in the linear equation.  
 
Literal equations are equations where all the coefficients of the unknown variables, 
including the constants are pronumerals.  
 

Testing Understanding 

1. Solve these linear equations as well as Q1 in Week 1
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2. Solve these literal equations for x as well as Q2 in Week 1 
        
 

 
 

 

 
   

 

Simultaneous Equations 

Simultaneous equations are used when solving for two or more different variables. These 
two or more variables can be solved using three different techniques: substitution, 
elimination and graphically.  
 
Example 
Solve for both variables using substitution given that       and          .  
 
Because we know      , we can use this fact to substitute for y into the second 
equation.   
 
    (   )      
              
       
       
 
Now that we know     , we can substitute this into one of the two original equations. 
Using the first for simplicity,          . Therefore, the solution of both equations is 
(     ) 
 



Example 
Solve for both variables using elimination given that        and         . 
 
Set up both equations so that the coefficients aligned in columns for ease of working out. 
Make sure you also number each equation.  
 
               ( ) 
            ( ) 
 
Now to choose which variable to cancel out. To cancel out a variable, you need to multiply 
the equations so that the coefficient and variable you want to cancel is the same. For 
example, if you wanted to eliminate x, you would multiply the first equation by 5, and the 
second equation by 3, so that they have the same coefficient of 15. For this example, we will 
eliminate y by multiplying equation (1) by 2. Label this equation (1’) 
 
             (  ) 
            ( ) 
 
To get rid of the y, we would add both equations, as the signs in front of the y are different. 
If the signs in front of the y are the same, then you would subtract instead.  
 
            (  )  ( ) 
    
 
Like in substitution, substitute     into one of the original equations.  ( )        
   . The solution would therefore be (    ). 
 
Example 
To solve simultaneous equations graphically, you have two first sketch the two lines. Then, 
their point of intersection (if any) will be the solution. This is the most time-consuming 



method and can be inaccurate. The first example is solved graphically below. 

 
Testing Understanding 

3. Solve the following simultaneous equations using substitution as well as Q1 in Week 3 

      
        

    
 

 
 

 

 
     

  
    

 
 

  
    

 
 

 
4. Solve the following simultaneous equations using elimination as well as Q2 in Week 3 

         
         

          
          

 

 
  

 

 
  

  

 
 

 

 
  

 

 
  

 

 
 

 

 

Using and Transposing Formulae 
An equation which shows a relationship between two or more related quantities is called a 
formula. The variable on the left is called the subject. We use formulae by substituting 
values for variables and solving. Transposing is when you make a different variable the 
subject of the formula. 
 

Testing Understanding 

5. Find the value of the unknown symbol given the following information:  

  
   

 
                    

  
 

 
 (   )                         

 
6. Transpose the following equations to make the variable the subject of the formula:  



         
         

  
  

   
   

   √        
 
 
 

Methods Unit 1 – Week 2 – Inequalities and Worded Problems 
Inequalities are equations which contain an inequality symbol, such as        or    
Inequalities are used to find a range of numbers which satisfies a condition. These ranges of 
numbers can be described through a number line. Solving these is exactly the same as 
solving linear equations from last week except when multiplying or dividing both sides by a 
negative number, the sign is flipped to the opposite direction.  
 
When using a number line, a closed (shaded) circle is used when the inequality involves   or 
 , and an open (unshaded) circle is used when the inequality involves   or  .  
 
Example 
Solve the inequality and draw the number-line diagram of             
            
      
    
 
  is less than 2 can be represented on a number-line diagram in the following way: 

 
 
If a question required a ‘double’ inequality to be drawn, then it is the same as above, except 
instead of an arrow head, the line would terminate at another circle.  
 

Testing Understanding 

1. Solve each of the following inequalities, showing the solutions on a real number line: 

             

 
   

       (   )    

 
 

 (   )

 
 

 
2. For which numbers   is       a negative number? 
 
3. Solve each of the following ‘double’ inequalities, showing the solutions on a real number 
line: 
 
           
           
 

Tackling Worded Problems 



Whilst solving equations might be easy, worded problems are harder because they require 
you to interpret information. Some general advice would be to break down the question 
and work out what you need to find out. Then, assign letters to these ‘unknowns’ and write 
down the relevant equation and solve. If there are two or more unknowns, then you should 
solve using simultaneous equations. Make sure you add units where appropriate.  
 

Testing Understanding 

4. Find three consecutive whole numbers with a sum of 180.  
 
5. Jack rang the local zoo to get the quote for the total entry fee for four adults and nine 
children. The zoo quoted $365 in total. On the Zoo visit day, one of the children was ill and 
could not go and there were two extra adults. The Zoo charged Jack’s group $410. 
Determine how much the Zoo charges tickets for adults and children.  
 
6. For MaxiCab taxis, to get in the taxi costs $8 and there is a charge of $1.20 per kilometre. 
Meanwhile, for SilverTop taxis, it costs $6 to call the taxi and a charge of $1.50 per 
kilometre. Determine the distance travelled, in kilometres, so that travelling on SilverTop is 
more expensive than MaxiCab.  
 
7. A rower travels upstream at 6km/hr and back downstream at 10km/hr. The total time it 
took is 48 minutes. How far upstream did the rower go? (Hint: speed = distance/time) 
 
8. A boy is 24 years younger than his father. In two years time, the sum of their ages will be 
40. Find their present ages.  
 
9. Tickets to a school play cost $7 for adults and $2 for children. On Sunday night, $419 was 
collected from 77 audience members. Determine how many children and adults attended 
the play.  
 
10. I think of a two-digit number. Their sum is 12. If the digits are reversed, then the new 
number is 54 more than the old number. What was the original number? 
 

Linear Models 
Linear models can be used to model a variety of different situations.  
 
Example 
PhoneDex charges $10 for a home line rental fee per month as well as 5 cents for every 
minute of calling. Create a linear model to describe this situation.  
 
Let C = cost per month  
Let n = number of minutes 
 
Then C = 10 + 0.05n  
 

Testing Understanding 



11. The wage of a telemarketer consists of a fixed sum of $400 per week as well as $5.20 for 
each successful call. If the variable p describes a successful call, create a linear model that 
describes the weekly wage of the telemarketer.  
 
12. Then, work out how much they would earn if they made 30 successful calls that week. 
 
13. If they earned $540.40 last week, how many successful calls did they make?  
 

Methods Unit 1 – Week 3 – Coordinate Geometry 

Distance, Midpoints and Gradients between two points 
Whenever we want to find the length of the hypotenuse of a right angled triangle, we use 

Pythagoras’ Theorem. We can use the same technique to find the distance between two 

points: the straight line connecting the two points is the hypotenuse of a right-angled 

triangle. As long as you have two different coordinates we can easily determine the 

shortest, straight line distance.  

 

Let’s say we have points (-1, 3) and (3, -2). Algebraically this can be rewritten as (x1, y1) and 

(x2, y2). Applying Pythagoras’ Theorem,          √(     )  (     )   For the 

above coordinates:  

  √(  (  ))  ((  )   )  

  √      

  √         

 

The midpoint between two points is calculated by adding the two coordinates and halving 

(taking their average). The general formula is    (
     

 
 
     

 
). For the above 

coordinates:  
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The gradient or slope between two points is calculated by finding 
    

   
 which is the same in 

finding the change in y-values over the change in x-values, so            
     

     
. Note 

that for a vertical line, the gradient is undefined, and for a horizontal line, the gradient is 0. 

For the above coordinates:  
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  (  )
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One further way of calculating the gradient is in terms of its angle to the positive direction 

of the x-axis (the x-axis that is to the right of the line). We call this . If the line had a 

positive gradient, then       , where  is acute.  If the line had a negative gradient, 



then        and         , where  is obtuse. Let’s say we had to find the angle 

made () with the positive direction of the x-axis for both m = 3/2 and m = -5/4. 
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Finding the equation of straight lines 
There are four common form of expressing a linear relation.  These are the gradient-

intercept form, the point-gradient form, the intercept form and the general form.  

 The most common form, and the form you should be most familiar with is the 

gradient-intercept form where m = gradient and c = y-intercept, y = mx+c. If the 

form isn’t specified in the question, it is generally expected you convert to this form.  

 The point-gradient form is used if you only knew one coordinate (x1, y1) and a 

gradient m, where y – y1 = m(x – x1).  

 The next is the intercept form, where given an x-intercept a, and a y-intercept b, 

then 
 

 
 

 

 
  . This does not work if a and/or b are zero.  

 The last is the general form, which is found by rearranging the other forms. It is 

given as mx + ny + p = 0, where m, n and p can be any number, except both m and n 

can’t be 0.  

 

For horizontal lines, i.e. lines parallel to the x-axis, it has the equation of y = c, where c is the 

y-intercept. For vertical lines, i.e. lines parallel to the y-axis, it has the equation y = a, where 

a is the x-intecept.  

 

Graphing straight lines 
You should also be familiar with graphing straight lines from previous study. Given any linear 

line, to graph it, find the x and y intercepts, plot them, and put a line through them.  

 
If the line goes through the origin, then you must plot another point other than the origin 
 
There is a simple trick in drawing horizontal and vertical lines. If for example, you were 
asked to sketch x = 3, then draw a x-intercept at 3, and draw a vertical 
line. If you were asked to sketch y = -2, draw a y-intercept at -2 and 
draw a horizontal line.  
 
Example 
Sketch the line y – 2x – 1 = 0.  
 

To find the x-intercept, let y = 0:            
 

 
 

To find the y-intercept, let x = 0:           
Then, join the dots.  
 



Example 

Sketch the line    
  

 
.  

 
As y-intercept is equal to zero, we know that this goes through the origin. As a result, we 
plot another point. If we substitute x = 2, we get y = -3, so we plot that point to complete 
the sketch.  
 

Testing Understanding 
1. Find the midpoint, distance and gradient of the following pairs of points:  
(-2, 3) and (5, 6) 
(-1, 2) and (4, 0) 
 
2. Determine the equation of the line that passes through the points in question 1 in both 
gradient-intercept form and general form.  
 
3. A line of gradient 5 passes through coordinates (2, -13) and (7, d). Find d.  
 
4. A line of gradient 3 passes through coordinates (-3, -8) and (f ,23). Find f.  
 
5. Find the angle, in degrees, to two decimal points, that the lines joining the following pairs 
of points with the positive direction of the x-axis:  
(0, 2) and (-2, 0) 
(0, -4) and (4, 0) 
(-3, 4) and (6, 1) 
 
6. Find the gradient of a straight line inclined at an angle of 120 degrees from the positive 
direction of the x-axis.  
 
7. Find the gradient of a straight line inclined at an angle of 30 degrees from the positive 
direction of the x-axis. 
 
8. Find the equation of the straight line that has a gradient of -1 and passes through the 
point (2, 7).  
 
9. Find the equation of the straight line that passes through (2, -3) and a y-intercept of -11. 
 
10. Find the equation of the straight line that has a x-intercept at 1, and a y-intercept at 4.  
 
11. Find the equation of the straight line that has a x-intercept at 2 and a y-intercept at -1. 
 
12. Sketch the following graphs as well as Q4 in Week 1.  

y = –3 – 2x 4x – 3y = 15 x + y = 1 

4y + 2x = 12 y = 3 x = -1 

Time permitting, do Q6 and 7 in Week 1.  
 

Methods Unit 1 – Week 4 – Properties of Linear Relations 



Parallel and Perpendicular Lines 
When a line is parallel to another line, it means both lines have the same gradient.  

When a line is perpendicular to another line, it means the lines intersect each other at right 

angles (90o). The gradients of two perpendicular lines, when multiplied with each other, 

should equal -1. In other words,        . In order to find a parallel or perpendicular 

line, we first need an equation to work from.  

 

Example 
A line that is parallel to the equation y = -x + 2 passes through the point (3, -2). Find the 

equation of this parallel line. In addition, find the equation of the perpendicular line that 

passes through the same point.  

 

Because we are looking for a parallel line, the gradient of our equation must be the same as 

the original line, so we know m = -1. Then, substituting our point:  

       

        

    

                              

To find the perpendicular line, we must recall that          If our original line had a 

gradient of -1, then:  

 

(  )           

 

Substitute our point as before:  

      

       

     

                                 

 

Testing Understanding 
1. Determine the equation of the line that passes through these pairs of points:  

(3, 3) and (10, -6) 

(5, -5) and (-6, 3) 

 

2. A coordinate (1, -1) is given. Determine the equation of the lines perpendicular to the 

lines in Question 1 that travels through this coordinate.  

 

3. A coordinate (4, 8) is given. Determine the equation of the lines parallel to the lines in 

Question 1 that travels through this coordinate.  

 

3. Find the perpendicular bisector of (1, 5) and (-3, 7). Note: A perpendicular bisector is the 

perpendicular line that goes through the midpoint of a line segment.  

 



4. Given the points A(-2, -3), B(2, 1) and C(5, -2), prove that the lines AB and BC are 

perpendicular and meet at 90 degrees. 

 

Families of Functions and Parameters 
Various sets of linear lines share common features, such as a gradient or a y-intercept. 

These families are often described by a common equation which contains a variable that can 

be changed. We call these changeable variables parameters.    

 

For example, the family of straight lines defined by       , describes a set of straight 

lines with changeable gradients that passes through the y-intercept of (0, -2). The parameter 

is the gradient, m.  

 

Another family of straight lines, such as       , describes a set of straight lines, all with 

gradients of 4, that passes through the y-axis. The parameter is the y-intercept, b.  

 

Example 
A family of lines have equations of the form       . Find the x-axis intercept of a line 

in this family. Then, find the values of m that is required so that the x-axis intercept is less 

than 1.  

 

The x-axis intercept is found when y = 0:                
 

 
.  

To find the values of m required so that the x-axis intercept is less than 1: 
 

 
        . 

Therefore, of all lines with a y-intercept of -2, you need a gradient greater than 2 to have a 

x-intercept less than 1.  

 

Testing Understanding 
5. A family of lines have equations of the form       , where c is a number. Find the x-

intercept of the family in terms of c. Find the values of c that makes the x-intercept less than 

or equal to 1. Finally, find the equation of the line perpendicular to y = 2x + c at x = 2.  

 

6. A family of lines have equations of the form       , where m is a positive number. 

Find the x-intercept of the family in terms of m. Find the values of m that makes the x-

intercept less than or equal to 4. Finally, find the value of m if the line passes through the 

point (10, 22).  

 

Simultaneous Linear Equations (cont.) 
When determining simultaneous equations, we are really looking for the points of 
intersections between two lines.  
As a result, there are three different possible outcomes: 

 There is only one (unique) solution, where the gradients are different, i.e. the two 
lines intersect at one point 

 There are infinitely many solutions, where the gradients and the y-intercept are the 
same, i.e. the two lines are exactly the same 



 There is no solution, where the gradient is the same, but the y-intercept is different 
i.e. the two lines are parallel with each other 

 
Example 
Determine how many possible solutions there are for these sets of lines: 2x + 5y = 10 and 4x 
+ 10y = 15 
 

If these equations were rewritten in gradient-intercept form, then we get    
 

 
    and 

   
 

 
  

 

 
. The two lines have the same gradient, so there is no solution.   

 
Example 
The simultaneous equations 2x + 5y = 10 and 4x + 10y = 20 have an infinite number of 
solutions. Describe these infinite solutions through a parameter.  

Use  as the parameter. If y = , then: 
         
         

  
     

 
 

So the solutions are (x, y) or (
     

 
  ) where  can be any real number.  

Example 
Find k such that the simultaneous equations (m-2)x + y = 2 and mx + 2y = k such that they 
have a) infinitely many solutions b) no solution c) a unique solution 
 

Rewrite both of them in gradient-intercept form:    (   )    and    
  

 
 

 

 
.  

 
There are infinite solutions if both the gradients and the y-intercept is the same. Equating 

gradients:  
 

 
  (   )  

 

 
               . Equating y-intercepts: 

  
 

 
    . So for infinite solutions, m = 4 and k = 4.  

 
There are no solutions if the gradient is the same but the y-intercept is different. So for no 

solutions, m = 4 and k ≠ 4.  

There is a unique solution if the gradient is different. Therefore, m ≠ 4 and k is any number.  

Testing Understanding 
7. Explain how many possible solutions there are for 2x + 3y = 6 and 4x + 6y = 18 
 
8. Firstly, prove that 3x + 4y = 8 and 9x + 12y = 24 have infinitely many solutions. Then, 
describe these solutions using a parameter.  
 
9. Firstly, prove that x + y = 3 and 3x + 3y = 9 have infinitely many solutions. Then, describe 
these solutions using a parameter. 
 
10. Find values of m such that the simultaneous equations 3x + my = 5 and (m + 2) x + 5y = 
m have: 



a) infinitely many solutions  
b) no solutions  
c) a unique solution 
 
11. Find values of k such that the simultaneous equations kx + 3y = 1 and 4x + 3ky = 0 have:  
a) infinitely many solutions  
b) no solutions  
c) a unique solution 
 
12. Find values of m such that the simultaneous equations -2x + my = 1 and (m + 3) x – 2y =    
–2m have  
a) infinitely many solutions  
b) no solutions  
c) a unique solution 
    
Time permitting, do Q5 in Week 1.  

 

 

 

 

Methods Unit 1 – Week 5 – Quadratic Operations 
Now you’ll be dealing with quadratics, which are polynomials of degree 2. The content in 

this lesson should be revision, as you will have worked with these before. 

 

Expanding 
The first method, used for most types of expansion, is called FOIL, standing for first, outside, 

inside and last. You start by multiplying the first term in each bracket, then multiply the 

terms on the outside, then the terms on the inside, followed by the last terms in each 

bracket. This results in the following: 

(   )(   )              

 

Perfect squares are when a linear expression is multiplied with itself: 

(   )            
(   )             

 

Difference of perfect squares:  

(   )(   )        

 

Testing Understanding 
Complete Q1-3 of Week 4 as well as the following: 

1. (   )(   ) 

2. (    )(    ) 

 

Factorising 



Factorising is simply the opposite process of expanding. Ensure that the first step you take is 

to look for and factorise out any common factors to simplify the process. Just like 

expanding, you can ‘reverse’ the special shortcuts you memorised in the previous section to 

factorise more quickly.  

 

Another type of quadratic you will be factorising is the quadratic trinomial. These are 

quadratics that come in three terms, i.e. ax2 + bx + c. To factorise, look for two numbers that 

multiply into ‘ac’ that also add to ‘b’. Factorising of expressions will become easier the more 

you practise. Once this skill is mastered, you can solve these almost instantly. If a > 1, then 

once you find those two numbers, split the middle term into those two numbers (see third 

example below) before factorising.  

 

Another method to factorise, called grouping, is if a quadratic has four terms, is to pair the 

terms, factorise each half, then take out the common factor (see the second example 

below).  

 

Example 

Factorise x2 – 7x – 18 

Factors of ac (-18) that add to b (-7) is -9 and 2, so x2 – 7x – 18 = (x – 9) (x + 2) 

Example 

Factorise 2x2 – 2x + 5x – 5 

This contains four terms, so factorise the first two terms, and factorise the last two terms 

separately.  

 

2x2 – 2x + 5x – 5 

= 2x (x – 1) + 5 (x – 1) 

= (x – 1) (2x + 5) 

 

Example 

Factorise 3x2 – 7x + 2 

Factors of ac (6) that add to b (-7) is -6 and -1. Split the middle term into -6 and -1.  

 

3x2 – 7x + 2 

= 3x2 – 6x – x + 2 

= 3x (x – 2) – (x – 2) 

= (x – 2) (3x – 1) 

 

Testing Understanding 
Complete Q4-5 of Week 4 as well as the following: 

1.          

2.         

3.          

4.          

5.           



6.            

 

Solving 

Solving quadratic equations relies on the null factor law. The null factor law states that if the 
product of two linear factors is equal to zero, then either the first factor or the second factor 
is equal to zero. Ensure that all terms are on one side of the equals sign, and on the other 
side, a zero.  
 
Example 

Solve x2 = 9 
 
x2 – 9 = 0 
(x + 3)(x – 3) = 0 
x + 3 = 0 or x – 3 = 0 
x = -3 or 3 
 
Example 

Solve x2 – 5x = -6 
 
x2 – 5x + 6 = 0 
(x – 2)(x – 3) = 0 
x – 2 = 0 or x – 3 = 0 
x = 2 or 3 
 
Example 

Solve 2x2 – 2x + 2 = 0 
 
2(x2 – x + 1) = 0 
(x2 – x + 1) = 0 
(x – 1)2 = 0 
x – 1 = 0 
x = 1 
 

Testing Understanding 
Complete Q1 of Week 5.  

 

Extended Response 
1. A square field of side x metres is to be resized. It will have 20 metres taken from its width 

and 40 metres added to its length.  

a) Draw a diagram to represent the new dimensions of the field 

b) Find the area of the field in factorised form 

c) Expand the expression in b)  

d) Are there any limitations on x? If so, what are they? 

e) If x = 30, what is the resultant area of the new field? 

 



2. The volume of a rectangular prism is modelled by V = 20x2 + 500x + 3000 

a) Fully factorise the modelled equation 

b) What are the dimensions of the prism? 

c) If one side is 15cm, what are the possible volume(s) of the prism? 

 

Methods Unit 1 – Week 6 – Quadratic Graphing and Turning Point Form 
Do all questions in Week 6 and do questions related to completing the square from Week 5.  

 
Graphing Inequalities 
To solve a quadratic inequality, firstly, sketch out the parabola. This parabola will help you 
determine the set of x-values which satisfy the inequality. If you were asked to find when 
the quadratic was greater than zero, then you would find the areas 
where the graph was above the x-axis, and vice versa for less than zero.  
 
Example 
Solve x2 + 2x – 8   0.  
Sketch the normal graph. Since we want the areas greater than 0, we 
only want the regions where the y value is greater than 0. This occurs 
when x < -4 and x > 2.  

Testing Understanding 
Solve the following inequalities:  

1. x2 – 5x – 24 < 0 
2. 10x2 – 11x   - 3 
3. 36 – 25x2   0 
4. (2x – 1)(x + 4)   0 
5. (5 – 2x)(5 + x) > 0 

 

Methods Unit 1 – Week 7 – Further Quadratics 
Do questions that are related to the quadratic formula and discriminant in Week 5. Do 
questions that are related to determining and solving simultaneous equations in Week 7. If 
you have time, do extended response in Week 5.   
  

Families of Quadratic Functions 
Much like in Week 4, when you learnt about parameters and families of linear functions, 
quadratic functions can also have families. Essentially, you will be given information about a 
quadratic, and you need to use it to determine the rule. Here are some common types of 
quadratics you might find: 

 y = a(x-e)(x-f) : Used when you know the two x-intercepts of a graph (e and f), and 
one other point is known 

 y = a(x – h)2 + k: Used when you know the turning point and one other point of a 
graph 

 y = ax2 + bx + c: Used when you know three points of a parabola (need to solve 
simultaneously) 

 

Testing Understanding 
1. Prove that y = x2 – 6x + 8 and y = -2x + 4 will only intersect once 



2. A family of parabolas have rules of y = ax2. One parabola passes through (-2, 12). 
Find its rule. 

3. Another family of parabolas have rules of y = ax2 + c. One particular parabola passes 
through (1, 3) and (-2, 9). Find its rule.  

4. A parabola passes through x-intercepts of 1 and -3, as well as (-1, -16). Find the rule. 
5. A parabola has turning point (3, -1) and y-intercept of -17. Find the rule. 
6. A parabola passes through (0, -6), (2, 10) and (-1, -8). Find the rule. 

 
Methods Unit 1 – Week 8 – Gallery of Graphs 
You may remember from two weeks ago when we learnt the turning-point form of a 
quadratic that there are several transformations: dilations, reflects and translations. This 
same principle of altering variables in transformations can be used in a variety of different 
types of graphs. This week you will be learning four different types of graphs: hyperbolae, 
trunci, square-root graphs and circles.  
 
As always, follow general principles when sketching these graphs. Find the x-intercept by 
letting y = 0. Find the y-intercept by letting x = 0. Translations move important parts of the 
graph left/right or up/down. Additionally, make sure you adhere to the ‘lonely-x’ rule. If 
there is a coefficient of x, you must factorise it out. If a is a fraction, the graph is closer to 
the axes, if a is greater than 1, it will be further away from the axes.  

 
Hyperbola 

Hyperbolae are graphs which are based off the graph   
 

 
. 

This graph has two asymptotes: lines which the graph never 
touches, but only approaches. In this case, the asymptotes are 
x = 0 and y = 0.  
 
The graph has a horizontal asymptote at y = 0 as when     ,  

     , and as      ,      . As you can see, 
 

 
 is never 

equal to zero.  
 
Similar, the graph as a vertical asymptote at x = 0 because as 
           , and as             . The vertical 
asymptote exists because you cannot divide by zero.  
 

The graph’s general form is   
 

   
  . Just like with TP quadratics, a = dilation/reflection, 

h = horizontal translation, k = vertical translation. The horizontal asymptote becomes y = k, 

and the vertical asymptote becomes x = h. When a  1, the graph is stretched. When a is 
negative, then the graph is flipped upside down.  

 
Truncus 

Truncus graphs which are based off the graph   
 

  
. Just like 

hyperbolae, its asymptotes are at x = 0 and y = 0.  
 



Looking at properties of the graph, when     ,       , and as      ,      . Also, 
when            , and as            . Essentially, the graph is never negative in 
its basic form.  
 

The graph’s general form is   
 

(   ) 
  , where a = dilation/reflection, h = horizontal 

translation, k = vertical translation. Just like before, the horizontal asymptote is y = k, and 

the vertical asymptote is x = h. When a  1, the graph is stretched. If a is negative, then the 
graph is flipped upside down.  
 

Square-root Graphs 
Square-root graphs are based off the graphs of   √  and 

  √  . There are no asymptotes, however the graph has 
an endpoint at (0, 0). 
 

All graphs of the form    √(   )    will look like the 

graph of   √  on the right. The endpoint is at (h, k), when 

a  1, the graph is stretched. When a is negative, then the 
graph is upside down. 
 

Similarly, all graphs of the form    √ (   )    will look like the 

graph of   √   on the right. The endpoint is at (h, k), when a  1, the 
graph is stretched. When a is negative, then the graph is upside down.  

 
Circles 
Circles are based on the graph         , where r is the radius. The only 
translation for these types of graphs is translation (a dilation would make 
the graph not a circle).  
 
The general form of a circle is (   )  (   )    , where h is the 
horizontal translation and k is the vertical translation. Circles can also come in the 
form                  , where you must complete the square once 
or twice to get it into the general form.  

 
Examples 
With the help of your teacher, try and sketch some of the following:  

 Hyperbola: 
 

   
  , 

  

   
, 

 

    
, 
    

   
 

 Truncus: 
 

(   ) 
  , 

  

(   ) 
  , 

 

(    ) 
 

 Square-root graph (type 1):  √     √       

 Square-root graph (type 2):   √ (   )   ,  √    

 Circles: (   )  (   )      ,                    

 
Determining Rules 
Determining rules for equations requires using the given information: 



 If you are given one point (e.g. an intercept or a set of coordinates), it is more than 
likely that you just need to substitute it in for x and y to find the missing variable 

 If you are given two points, substitute both of them for x and y into the base 
equation, and solve simultaneously.  

 If you are given information about the graph, such as asymptotes, centres, or 
endpoints, substitute the appropriate numbers into (h, k).  
 

Example 

A hyperbola of the form   
 

 
   passes through the points (2, 7) and (-1, 1). Find the 

values of a and k.  

First, substitute our two points into the equation:   
 

 
   (1) and        (2). With 

these two simultaneous equations, we can subtract (2) from (1) to obtain: 

   
  

 
. This leads to a = 4 and k = 5.  

 
Example 
A hyperbola with asymptotes x = 2 and y = -4 passes through (0, 4). Find the rule.  

Using our knowledge of transformations, we can tell that:   
 

   
  . Substitute in the 

point:   
 

  
   which leads to a = -16. The rule becomes:   

   

   
   

Testing Understanding 
 
Sketch the following, showing all key features, including asymptotes, endpoints and 
intercepts, where applicable:  

1.   
  

   
 

2.   
  

   
   

3.   
 

    
 

4.   
   

   
 

5.   
  

(   ) 
   

6.   
 

(   ) 
   

7.   
  

(    ) 
 

8.   √      

9.    √      

10.    √      
11. (   )        
12.                 

 
Determine rules for the following: 

1. Find the rule for a hyperbola with a y-intercept at y = 5/2, and asymptotes at y = 3 
and x = 2.  

2. A hyperbola   
 

 
   passes through (1, 2) and (-1, 4). Find a and k.  

3. A square root graph with rule    √    passes through (4, 2) and (7, 4). Find a 
and h.  

4. Find the equation of the circle whose centre is at (-2, 3) and passes through (-3, 3). 



5. A square root graph with rule    √      with an endpoint of (1, -2), and 
passes through (2, 1). 

6. A truncus with rule   
 

(   ) 
   with asymptotes at x = 2 and y = -3 has a y-

intercept of (0, -11/4).  
 
 

 


