
 

 

A Guide to Algebraic Functions  

Teaching Approach  

 

Functions focus on laying a solid foundation for work to come in Grade 11 and Grade 12. For 

this reason it is important that learners understand the function notation which is introduced 

to them here and carried forward. 

 

In the study of functions, the importance of understanding the concept of the parent function 

for the different graphs cannot be stressed enough. The most basic function is the straight 

line, which learners should be thoroughly familiar with from the work you covered with them 

in Grade 9. If you are not teaching at this level, make a point of being involved with the 

planning of this section in order to ensure a thorough prior knowledge.  

 

The first lesson in this series deals with the concept of a function, which brings the real 

content for Grade 10 in this topic right to the forefront. Learners must understand the 

concepts from the word go! Learners must understand that if a functional relationship exists 

between two variables, the input variable and the output variable, then they dealing with a 

function. Use different examples in class to bring this message home.  

 

To get learners to understand the      notation can be daunting but emphasize the purpose 

of using variables and the fact that the usage of the letters is non-limiting. Let learners play 

around with setting up their own functions by using function notation. Remember that 

functional notation is a special notation used only in functions. When you write a function as 

the                for example, know that the notation specifies that x is the input 

variable and     is the output variable. Emphasize the different standard forms for the 

various functions. Explain how they differ and what learners should look out for in the 

notation when they have to match the given function with a graph.. 

 

Working in groups works well to improve the understanding of plotting graphs. Use graph 

paper or trace paper when engaging learners in point by point plotting. It is always a good 

idea to use graph software to display the graphs to the class, if available. The internet is a 

huge reservoir filled with resources. Many math sites have software that can be downloaded, 

even as trial software for a certain period, make use of such opportunities to enrich the 

learners.  

 

Always encourage the learners to use the correct terminology. This encourages them to link 

meaningful words with what they have mastered or is still to master. 

  



 

 

Video Summaries 

Some videos have a ‘PAUSE’ moment, at which point the teacher or learner can choose to 

pause the video and try to answer the question posed or calculate the answer to the problem 

under discussion. Once the video starts again, the answer to the question or the right 

answer to the calculation is given 

 

Mindset suggests a number of ways to use the video lessons. These include: 

 Watch or show a lesson as an introduction to a lesson 

 Watch of show a lesson after a lesson, as a summary or as a way of adding in some 

interesting real-life applications or practical aspects 

 Design a worksheet or set of questions about one video lesson. Then ask learners to 

watch a video related to the lesson and to complete the worksheet or questions, either in 

groups or individually 

 Worksheets and questions based on video lessons can be used as short assessments or 

exercises 

 Ask learners to watch a particular video lesson for homework (in the school library or on 

the website, depending on how the material is available) as preparation for the next days 

lesson; if desired, learners can be given specific questions to answer in preparation for 

the next day’s lesson  

Introduction to Functions 

1. The Concept of a Function 

This video focus on understanding what is meant by the concept of a function. It gives 

the definition in words and mathematical notation. It emphasizes the correct terminology 

usage and way of writing a function and uses electricity usage to bring the idea across. 

2. Using Functions in Real Life 

This lesson looks at functions and how they can be used in real life. 

3. Using Functions to Show Growth of Bacteria 

In this video we look at how functions can be used to show growth in bacteria. 

4. Domain and Range 

This video teaches us what a domain and range mean, and how to determine the 

domain and range of a given function. 

Parent Functions 

1. The Linear Function  

In this lesson we will work with a specific formula for the straight line graph, i.e.   

          and work out a table of values to plot it. 

  



 

 

2. The Quadratic Function 

The quadratic parent function is introduced as well as its reflection. Just as in the case of 

the linear function, learners are made familiar with these two parent graphs for the 

quadratic function as a measuring stick for other quadratic functions of the same form. 

3. The Exponential Function 

The exponential function is introduced and though there’s no particular mother function 

as such, we show learners how it is possible to have two different exponential equations 

that will still have the same y intercept. 

4. The Hyperbolic Function 

The parent hyperbolic functions are introduced and graphed. We pay attention to its 

symmetry properties. This will help learners to visualize changes to the parent hyperbolic 

function later on. 

The Effects of ‘a’ and ‘q’ 

1. The Effect of ‘a’ on the Linear Function 

In this lesson we continue to compare graphs of linear functions which have the formula 

              to the graph of the parent function             We look at the 

influence of q. As q changes, the position of the graph on the Cartesian plane shifts up or 

down.  

2. The Effect of ‘q’ on the Linear Function 

In this lesson we discover how a change in the value of ‘q’ of the linear function will affect 

the graph of the function. 

3. The Effect of ‘a’ and ‘q’ on the Quadratic Function 

The parent function of the quadratic function is            . In this lesson we explore 

how the parent function changes as we make changes to the value of ‘a’ and ‘q’ using 

the standard form of the quadratic function which is             .   

4. The Effect of ‘a’ and ‘q’ on the Exponential Function 

The function                 is taken as the parent function of the exponential 

functions. In this video we explore what happens when changes are made to “a” and “q” 

in the standard form of the equation              . 

5. The Effect of ‘a’ and ‘q’ on the Hyperbola 

The parent function of the hyperbola family (also called a rational function) is 

        
 

 
. This video focus on symmetry lines and asymptotes which are caused by 

changes in the “q” value of the standard form of this function family         
 

 
  .  

  



 

 

Sketching Functions 

1. How to Sketch Linear and Quadratic Functions 

In this video we look at the difference between point by point plotting of the linear and 

quadratic functions and sketching these graphs.  

2. How to Sketch Exponential and Hyperbolic Functions 

This video shows learners how to sketch the graphs of the exponential and hyperbola 

type.  

Interpreting Functions 

1. Finding the Equation of a Function 

In this video we deal with questions on different graphs and the interpretation of such 

drawings. This is a key part to the functions topic, so before watching this video learners 

need to understand all the graphs of the different function families.   

2. Interpreting Mixed Graphs 

This video simply deals with the interpretation of graphs. This means we will be looking 

at two or more graphs that have been plotted on the same system of axes and answer 

questions relating to them 

 

Resource Material  

Introduction to Functions 

1. The Concept of a Function http://www.mathisfun.com/sets/func
tion.html 

This website explains the concept of 
a function. 

http://www.wmueller.com/precalcul
us/functions/1.html 

Another easy to understand way of 
explaining functions. 

2. Using Functions in Real 

Life 

http://www.mathisfun.com/sets/func
tion.html 

This website explains the concepts 
domain and range of a function in 
the simplest possible way. 

http://www.wmueller.com/precalcul
us/functions/1.html 

Nice examples of the concepts of 
domain and range given. 

http://www.sparknotes.com/math/al
gebra2/functions/section1.rhtml 

Check out this website for more 
insight on mapping diagrams 

3. Using Functions to Show 

Growth in Bacteria  

 

http://www.mathsteacher.com.au/ye
ar7/ch15_linear/04_modelling/linear
.htm 

Extend your learners by checking 
this website out. Free software 
available. 

http://arb.nzcer.org.nz/supportmater
ials/tables.php 

A useful site to explore tables and 
graphs.  
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4. Domain and Range http://math.stackexchange.com/que
stions/49963/define-a-graph-wit-
segments-or-boundaries 

This website gives some idea on 
boundaries. Links to other useful 
sites available. 

Parent Functions 

1.  The Linear Function  

 

http://www.mathwarehouse.com/alg
ebra/relation/math-function.php 

A fun, exciting way to learn about 
functions.  

http://www.functions.wolfram.com Another must see website, even 
allowing you to use online software 
to plot functions. 

http://www.cs.gmu.edu/cne/module
s/dau/calculus/graphing_funcs/glf_f
rm.html 

This site has explanations and 
graphing software. 

http://www.algebra-
class.com/linear-functions.html 

An explanation and exploration of 
linear functions. 

2. The Quadratic Function 

 
 

http://library.thinkquest.org/20991/al
g2/quad2.html 

Quadratic functions explained and 
explored in a note. 

http://math.about.com/od/function1/
ss/Parent-Functions_3.htm  

A note on the parent quadratic 
function 

http://www.brightstorm.com/math/al
gebra/graphs-and-
functions/function-notation/ 

A video on functional notation 

3. The Exponential Function 

 

http://www.slideshare.net/VLB1052
5/parent-functions-presentation  

A slide show on the parent graph of 
the exponential function. 

http://www.purplemath.com/module
s/expofcns.htm  

A note on the parent function of an 
exponential function. 

http://www.onlinemathlearning.com/
graphing-exponential-functions.html 

A video on the exponential function. 

4. The Hyperbolic Function 

 

http://m.everythingmaths.co.za/grad
e-10/05-functions/05-functions-
04.cnxmlplus  

A textbook chapter on hyperbolas. 

The Effects of ‘a’ and ‘q’ 

1. The Effect of ‘a’ on the 

Linear Function 

 

2. The Effect of ‘q’ on the 

Linear Function 

http://www.slideshare.net/ctorres2/t
ranslations-of-linear-functions-
5534236  

A slide show that facilitates a 
translation activity with a linear 
function. 

http://www.mathops.com/free/a1lf0
01.php  

Step by step lesson on how to 
transform linear functions. 

3. The Effect of ‘a’ and ‘q’ on 

the Quadratic Function 

https://everythingmaths.co.za/grade
-10/05-functions/05-functions-
03.cnxmlplus  

A textbook chapter on quadratic 
functions. 

4. The Effect of ‘a’ and ‘q’ on 

the Exponential Function 

http://everythingmaths.co.za/grade-
10/05-functions/05-functions-
05.cnxmlplus  

A textbook chapter on exponential 
functions. Includes videos. 

http://math.stackexchange.com/questions/49963/define-a-graph-wit-segments-or-boundaries
http://math.stackexchange.com/questions/49963/define-a-graph-wit-segments-or-boundaries
http://math.stackexchange.com/questions/49963/define-a-graph-wit-segments-or-boundaries
http://math.stackexchange.com/questions/49963/define-a-graph-wit-segments-or-boundaries
http://www.mathwarehouse.com/algebra/relation/math-function.php
http://www.mathwarehouse.com/algebra/relation/math-function.php
http://www.functions.wolfram.com/
http://www.functions.wolfram.com/
http://www.cs.gmu.edu/cne/modules/dau/calculus/graphing_funcs/glf_frm.html
http://www.cs.gmu.edu/cne/modules/dau/calculus/graphing_funcs/glf_frm.html
http://www.cs.gmu.edu/cne/modules/dau/calculus/graphing_funcs/glf_frm.html
http://www.cs.gmu.edu/cne/modules/dau/calculus/graphing_funcs/glf_frm.html
http://www.algebra-class.com/linear-functions.html
http://www.algebra-class.com/linear-functions.html
http://library.thinkquest.org/20991/alg2/quad2.html
http://library.thinkquest.org/20991/alg2/quad2.html
http://math.about.com/od/function1/ss/Parent-Functions_3.htm
http://math.about.com/od/function1/ss/Parent-Functions_3.htm
http://www.brightstorm.com/math/algebra/graphs-and-functions/function-notation/
http://www.brightstorm.com/math/algebra/graphs-and-functions/function-notation/
http://www.brightstorm.com/math/algebra/graphs-and-functions/function-notation/
http://www.brightstorm.com/math/algebra/graphs-and-functions/function-notation/
http://www.slideshare.net/VLB10525/parent-functions-presentation
http://www.slideshare.net/VLB10525/parent-functions-presentation
http://www.purplemath.com/modules/expofcns.htm
http://www.purplemath.com/modules/expofcns.htm
http://www.onlinemathlearning.com/graphing-exponential-functions.html
http://www.onlinemathlearning.com/graphing-exponential-functions.html
http://m.everythingmaths.co.za/grade-10/05-functions/05-functions-04.cnxmlplus
http://m.everythingmaths.co.za/grade-10/05-functions/05-functions-04.cnxmlplus
http://m.everythingmaths.co.za/grade-10/05-functions/05-functions-04.cnxmlplus
http://www.slideshare.net/ctorres2/translations-of-linear-functions-5534236
http://www.slideshare.net/ctorres2/translations-of-linear-functions-5534236
http://www.slideshare.net/ctorres2/translations-of-linear-functions-5534236
http://www.mathops.com/free/a1lf001.php
http://www.mathops.com/free/a1lf001.php
https://everythingmaths.co.za/grade-10/05-functions/05-functions-03.cnxmlplus
https://everythingmaths.co.za/grade-10/05-functions/05-functions-03.cnxmlplus
https://everythingmaths.co.za/grade-10/05-functions/05-functions-03.cnxmlplus
http://everythingmaths.co.za/grade-10/05-functions/05-functions-05.cnxmlplus
http://everythingmaths.co.za/grade-10/05-functions/05-functions-05.cnxmlplus
http://everythingmaths.co.za/grade-10/05-functions/05-functions-05.cnxmlplus


 

 

5. The Effect of ‘a’ and ‘q’ on 

the Hyperbola 

http://m.everythingmaths.co.za/grad
e-10/05-functions/05-functions-
04.cnxmlplus  

A textbook chapter on hyperbolas. 

Sketching Functions 

1. How to Sketch Linear and 

Quadratic Functions 

http://www.purplemath.com/module
s/graphlin.htm  

Step by step instructions on plotting 
linear equations. 

http://www.purplemath.com/module
s/grphquad.htm  

Step by step instructions on plotting 
quadratic functions. 

2. How to Sketch 

Exponential and 

Hyperbolic Functions 

 

http://www.purplemath.com/module
s/graphexp2.htm  

Step by step instructions on plotting 
exponential functions. 

http://www.mathsisfun.com/data/fu
nction-grapher.php  

An online graphing tool. 

Interpreting Functions 

1. Finding the Equations of a 

Function 

http://www.youtube.com/watch?v=l
c0Bm4tX4ZU  

A video clip on interpreting graphs 
and function notation. 

2. Interpreting Mixed Graphs https://everythingmaths.co.za/grad
e-10/05-functions/05-functions-
07.cnxmlplus  

A textbook chapter on interpretation 
of graphs. 
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Task 

Question 1 

Define the following: 

1.1. Function 

1.2.  Dependent variable 

1.3.  Independent variable 

1.4. Domain of a function 

1.5. Range of a function 

1.6.  Asymptote 

Question 2 

2.1.  Copy and complete the following table for the linear function              

  -3 -2 1 0 1 2 3 

              

 

2.2. Now use the completed table of values to plot the graph for the function. 

2.3. Give the co-ordinates of the y-intercept of the function. 

2.4. The graph of the same function is now shifted three units down to give the function of 

    .  Write down the equation of     . 

Question 3 

Consider the following functions: 

                                            

3.1. Which of the functions represents an equation for a linear function?  

3.2. Which of the functions has been shifted downward by five units compared to its parent 

function? 

3.3. Which of the functions is from the family of functions with the parent function       with 

   ? 

3.4. Calculate      

3.5. Calculate       

3.6. Calculate      

3.7. Calculate   if         

3.8. Calculate   if         

Question 4 

Write the equation for the parent function of each of the following function families: 

4.1  Hyperbolic functions 

4.2  Quadratic functions 

4.3  Linear functions 

4.4  Exponential functions 

  



 

 

Question 5 

Give the domain and range for each of the functions in the diagram. 

 

Question 6 

Sketch graphs of the following functions on the same system of axes.   

       
 

 
            

 

 
     

Show all your calculations and (where applicable) indicate all: 

● y-intercepts 

● x-intercepts 

● turning points 

● asymptote(s) 

Question 7 

The diagram illustrates sketch graphs of the linear function             and the 

quadratic function     . Study the diagram and answer the questions:   

 

7.1. Give the co-ordinates of the point A. 

7.2. Give the co-ordinates of the point B if the line of 

symmetry is the y axis. 

7.3. Give the range of      

7.4. For which values of   is the            

7.5. For which values of   is           

  



 

 

Task Answers 

Question 1 

1.1  A function relates an input to an output value. 

1.2  A dependent variable is a variable that is affected by the function. 

1.3  An independent variable is a variable that is not affected by the function. 

1.4  The domain of a function refers to all the input values of the function for which the function is 

defined. 

1.5  The range of a function refers to all the output values of a function for which the function is 

defined. 

1.6  An asymptote is a line that a function will approach but never touches. 

Question 2 

2.1.  

  -3 -2 1 0 1 2 3 

       9 8 7 6 5 4 3 

 

2.2.  

 

 

 

 

 

 

 

 

 

2.3. (0 ; 6) 

2.4.            

Question 3 

3.1.             

3.2.            

3.3.                

3.4.                

3.5                    

3.6                 

3.7         

           

         

          
 

 
 

           

-3 -2 -1 1 2 3

1

2

3

4

5

6

7

8

9

x

y

(-3,9)

(-2,8)

(-1,7)

(0,6)

(1,5)

(2,4)

(3,3)



 

 

3.8                   

                              

                              

                            

                             

                            
 

 
 

                              

                             √ 
 

 

                                

Question 4 

4.1         
 

 
 

4.2            

4.3          

4.4            

Question 5 

Domain of                          

Domain of                          

Domain of                          

Question 6 

For       
 

 
   the following are important: 

● The function is a hyperbola that appears in the first and third quadrants because     

● The function has asymptotes     and     

This means that if you compare this function to the parent function, then this one has been 

moved vertically up by 5 units. 

● This function will have an x-intercept and cuts the  -axis when      , therefore 

          

                
 

 
   

               
 

 
 

               

                  
 

 
 

x-intercept has co-ordinates ( 
 

 
  ) 

● This is enough information needed and now the graph can be sketched. 

 

For the function      (
 

 
)
 

   the following are important: 

● The function belongs to the exponential family of functions 

● The function decreases from left to right because   
 

 
 

● The function has been shifted 1 unit down in comparison to the parent function and therefore 

has an asymptote at       

  



 

 

● The function will intercept at the point on the  -axis when    , hence 

     (
 

 
)
 

   

      (
 

 
)
 

   

         

       

The co-ordinates of the y-intercept is        which is the origin. 

● This is all the information we need to sketch the graph. 

 

Question 7 

7.1. A          

7.2. B          

7.3. Range of                

7.4. • “ ” is equal to - . This you know because the turning point of the parabola corresponds in this 

case with the  -intercept or “ ” value of the line graph. 

• Substitute        and the co-ordinates      in the equation               and then 

solve for “a”. The co-ordinates that is used here serves as a random point that is also a point on 

the parabola. 

• Hence,                

                                       

                                    

                                 

                                  

                                
  

 
 

                                   

      • So the equation of this quadratic function is                

7.5. The values of   for which            are the   values for the points of intersection of the two 

graphs. In this case the values can be read off the graph and therefore the answer to this 

question is:  

For      and      
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