3-1 Graphs & Functions
Learning Outcomes
1. Describe the properties of basic mathematical functions to include linear, quadratic, exponential, log and trigonometric functions
2. Define the inverse of a function
3. Graph linear and quadratic functions showing the relationship between the domain and range
4. Derive the inverse of a function from its algebraic expression
5. Calculate the equation of a straight line using a range of formulae to include distance between two points, slope, parallel lines and perpendicular lines
6. Solve maximum and minimum problems with limitations given by linear inequalities from graphs of linear inequalities and half planes
7. Analyse graphs of linear and quadratic functions for important properties to include domain and range, maximum and minimum values, increasing and decreasing intervals, periodicity

What is a function?
A function is a special relationship where each input has a single output. It is often written as "f(x)" where x is the input value. Example: f(x)=  ("f of x equals x divided by 2") It is a function because each input "x" has a single output : 
Eg  : f(2) =. 
[image: Image result for in maths what is a function]

Example fx=x2	Input (Domain)	-> 	Function	->	Output (Range)
2			fx=x2		1
Function Notation
Function Notation
Function notation is used to name functions for easy reference. Imagine if every function in the world had to start off with y =. Pretty soon, you would become confused about which y = you were talking about. You need some other way of naming things. Hence we have function notation.
Function Definition
f(x) = 3x + 2
g(x, y) = x2 + 3y
In this example, the f is a function of x. That is, x is the independent variable, and the value of f depends on what x is. Also, g is a function of both x and y. The notation f(x) does not mean f times x. It means the "value of f evaluated at x" or "value of f at x" or simply "f of x".
Function Evaluation
f(3) = 3(3) + 2 = 9 + 2 = 11
f(3) does not mean f times 3. It means the "value of f evaluated when x is 3".
f(t) = 3(t) + 2 = 3t + 2
Whatever is in parentheses on the left side of the function (t in this case) is substituted for the value of the independent variable on the right side.
f(x + h) = 3(x + h) + 2 = 3x + 3h + 2

Every occurrence of the independent variable is replaced by the quantity in parentheses. A common mistake is to take a quantity and apply linear transformations to it.
f(x + h) does not equal  f(x) + h = 3x + 2 + h
f(x + h) does not equal  f(x) + f(h) = 3x+2 + 3h + 2 = 3x + 3h + 4
It does equal   3(x + h) + 2 = 3x + 3h + 2
f(3x)  does not equal  3 * f(x) = 3( 3x+2) = 9x + 6
It does equal   3(3x) + 2 = 9x + 2

You also specify which function you want to use when you use function notation. g(x, y) = x2 + 3y


Consider:
g(2, 1) = (2)2 + 3(1) = 4 + 3 = 7
Since the order of the independent variables in the original definition was x and then y, the function g is evaluated when x = 2 and y = 1.
The notation y = f(x) means: ‘the value of y depends on the value of x, according to some rule’. Hence, y and f(x) are interchangeable and the Y axis can also be called the f(x) axis.
Note: When graphing a function it is very important not to draw the graph outside the given domain (i.e., the given values of x).




Exercises
If f(x) = 2x-1 and g(x)=4x find the solutions to the following:
1. f(3)
2. f(-4)
3. f(0)
4. f(c)
5. g(5)
6. g(-1)
7. g(0)
8. g(a)
9. fg(1)
10. gf(2)
11. fg(x)
12. gf(x)
Inverse Function
In mathematics, an inverse function (or anti-function) is a function that "reverses" another function: if the function f applied to an input x gives a result of y, then applying its inverse function g to y gives the result x, and vice versa, i.e., f(x) = y if and only if g(y) = x.
[image: Image result for inverse function]
Calculating the inverse function
	fx=3x+2
	Function
	Inverse Function

	
	x  3x+2
	x  3x+2

	
	
	x−2  3x

	
	
	x−23 x

	
	
	f−1x=x−23



	fx=4x+15 
	Function
	Inverse Function

	
	x 4x+15
	x  4x+15

	
	
	5x  4x+1

	
	
	5x−14x

	
	
	f−1x=5x−14



Exercises
[image: https://lh4.googleusercontent.com/l-mvlihKrPbi8ZyV3tgbiMev2Dlfue6aBGPiuNf8GcD884a7U1yQ6Xh6PBz-TvUgOgZDMqXpwL_KNuHk_4n7vHkQ4Jn7Yuovg4WXVr6aBXCukuywHWACCGGzTK_q09UjBhiHMfgr]


Solutions
[image: https://lh4.googleusercontent.com/SnajrPKB2dN90JbsfxH7290ah5lipD8ArcyAQ_atNX2c2zGJZaBaYMq9ww-4jRl4tGtd898UdI0MwTfd680EHctAGLBdK-vifvqqfIhGmuDDV0wePG_J8_ihOx3k3qKgpib_saHW]

Linear Functions - https://www.mathsisfun.com/data/function-grapher.php
[image: https://lh5.googleusercontent.com/nnKH-AWEj2gdNH8ftMOM6qusn0w8GoQHOM3dlIYZp-FhXv0VdP_1jRvXz3wUuJkB_khLL7tNDDQDLy8PSS9CUdmVfRltdsnAYMMkumrJ2zlG15ycT4zGQRh4RJNuzG95oE1zxy9o]
Quadratic Functions
fx=x2+2x−5
[image: https://lh3.googleusercontent.com/h7EypLWniTYtYai21I1IgiH6hqj4fmshNceTmYpoxWT24Phik6OxfBZAn6uKlaxkcxE6PR3HXFeNNU4lFXAFNg6z83JDOppeJZ27GfMkTlVzITg8zuyZTHiMS1Ck6fWFYMwvl49k]

Cubic Functions
fx=x3+2x2−3x−6
[image: https://lh6.googleusercontent.com/EB33e-BQyjN-RCBAa_2UuFihI0sqjc-ke3-vneQcjvJGBvpZSI7rSBqjhgAk6oSlYKo5zfe_zqtmt-lWFv2uPH3bujBO8XwdQ7hRd-y66TKn-9DgaMgO4thhkIAR-L0VUYX9ATNL]

Exponential Function
The graph of y = x2, is a function with an exponent. But it's not an exponential function. In an exponential function, the independent variable, or x-value, is the exponent, while the base is a constant. For example, y = 2x would be an exponential function. 
[image: https://lh4.googleusercontent.com/vqYD8pBqZJhYKO3TUhHRu0Ax3gDeerq9yv8wERqASFLr8jjZPpcwVFINfVLKgKBcijglyAQVOKzdTRgAHJ_P6o_gU5pLtp5OXPyxijH6eW7xLCvzZ2wSf8tPLK5XlrAteQSkZnEg]
Logarithmic functions
Logarithmic functions are the inverses of exponential functions, and any exponential function can be expressed in logarithmic form. Similarly, all logarithmic functions can be rewritten in exponential form. Logarithms are really useful in permitting us to work with very large numbers while manipulating numbers of a much more manageable size. The word logarithm, abbreviated log, is introduced to satisfy this need. y = (the power on base 2) to equal x. This equation is rewritten as y = log2x.
[image: https://lh5.googleusercontent.com/MNskn8yPv5E02XVeXdO_eIw7VQJlVN9VXLlSH9ibeJE94dgE5-OsoC3SO_MoFGNm_qaeTd5NF7jjEzI0rG2q4ii48sdt2nrJprCRn31ug_DsfG3ohSHfvLTwVfYhcOj1WldljrXX]
Trigonometric Functions
y=fx=sinx
[image: https://lh5.googleusercontent.com/8EMXFSkxN_-rQBTaA1Fe3GlyCNqqr9x4lZx6hZdaalC0RwQmD2yn0ymx3iW9QjQWEbOhjMvRIMo8DMfcnInUNs56j9U73YVPBzKPygPKGT6iNohvvt9i3cyselO5zON691WpT-Xt]

fx=3−cos⁡(2x−1)
[image: https://lh6.googleusercontent.com/6o6432Xc6X3sdhdm_e81p41bD_E0QViljjDzjfkYukJzfo3LuKHya4etGFpe1p41M_u00Nu3L6DtxZ8aLSKrJDo8TV9Oasj4zc6IGRHpaLH9sDvG57XcRgM82MMvwkWA-3Zdlzat]

Example 1 – Linear Function
	Draw a graph of the function f(x) = 5x - 2 in the domain {-3 < x < 3}

	
	
	
	
	
	
	
	

	x
	-3
	-2
	-1
	0
	1
	2
	3

	5x
	-15
	-10
	-5
	0
	5
	10
	15

	-2
	-2
	-2
	-2
	-2
	-2
	-2
	-2

	y
	-17
	-12
	-7
	-2
	3
	8
	13

	[image: https://lh3.googleusercontent.com/w34a6UEEKkMrnoeKWRnA6JPRCIyg88YbNtEiIN9MgmYfgS9mg82UWwCkDm59S7dIZFcXPYRD4U11nGj-qizfnJ_WEX4efohXYJ8kQoL9u3-Ik216HvUftndHbYpFaSZUife36Cpn]
	



	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


· Domain is {-3,-2,-1,0,1,2,3}
· Range is {-17,-12,-7,-2,3,8,13}


Example 2 – Quadratic Function
	Draw a graph of the function f(x) = 5x^2 - 2x+3 in the domain {-3 < x < 3}

	
	
	
	
	
	
	
	

	x
	-3
	-2
	-1
	0
	1
	2
	3

	5x^2
	45
	20
	5
	0
	5
	20
	45

	-2x
	6
	4
	2
	0
	-2
	-4
	-6

	3
	3
	3
	3
	3
	3
	3
	3

	y
	54
	27
	10
	3
	6
	19
	42


[image: https://lh6.googleusercontent.com/-SjSaO26u6n5WBEXDnDqLoMQO6GWLf93Qfvu4Mnfy36zw80IyDxz4147X9wsIxsigMT9NFa4XherQ1wGfHTEdBtjNItEP33JzI1Eyc4ghsz3OkVEdE6yigSbYMvadvrLaiN1ZcRo]
· Domain is {-3,-2,-1,0,1,2,3}
· Range is {54,27,10,3,6,19,42}
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https://mathbitsnotebook.com/Algebra1/Functions/FNNotationEvaluation.html

Graphing Linear Functions Video

Excel worksheets with examples of Linear and Quadratic Functions and Graphs – see  Linear_and_Quadratic_Functions_and_Graphs file on website.

Graphs creator(linear/quadratic/trig/etc)  -  https://www.mathsisfun.com/data/function-grapher.php




Linear Functions
Example
Graph the function g : x → 2x + 1, in the domain –3 ≤  x ≤  2, x  Є R.

SolutionY

Let y = g(x) => y = 2x + 1.1.
2.

Let x = -3 and x = 2g(x)
(2, 5)
3.

y = 2x + 1

x = 2
y = 2(2) + 1
y = 4 + 1
y = 5
(2, 5)
x = -3
y = 2(-3) + 1
y = -6 + 1
y = -5
(-3, -5)


X








(-3, -5)
[image: ]	





Questions
Graph each of the following functions in the given domain (x Є R in each case):

1. f : x → x + 3 in the domain –4 ≤ x ≤ 2
2. g : x → x –2 in the domain –3 ≤ x ≤ 3
3. h: x → 2x + 3 in the domain –2 ≤ x ≤ 4
4. g : x → 3x –2 in the domain –3 ≤ x ≤ 5
5. f : x → 5x + 1 in the domain –4 ≤ x ≤ 2

What are the domain and range of each graph?
What are the minimum and maximum values of each graph?


Definitions
Function A function is a relation (rule) that assigns each element in the domain to exactly one element in the range.
Domain The set of all the values that may be input into a function. That is, the set of all the values the independent variable may assume. Graphically, the domain is the set of all the x co-ordinates.
Range The set of all the values that are output when the function is evaluated at all the input values from the domain. That is, the set of all the values the dependent variable may assume. Graphically, the range is the set of all the y co-ordinates.


Graphing Quadratic Functions
A quadratic function is usually given in the form f : x → ax2 + bx + c, a ≠ 0, and a, b, c are constants. To draw a quadratic function a table is drawn using the given values of x to find the corresponding values of y. These points are plotted and joined by a smooth curve.
1. Work out each column separately, i.e. all the x2 terms first, then all the x terms and finally the constant term (watch for patterns in the numbers).
2. Work out each corresponding value of y.
3. The only column that changes sign is the x term (middle) column. If the given values of x contain 0, then the x term column will make one sign changes, either from + to – or from – to +, where x = 0.
4. The other two columns never change sign. They remain either all +’s or all –‘s. These columns keep the sign given in the question.












Note: Decide where to draw the X and Y axes by looking at the table to see what the largest and smallest values of x and y is. In general, the units on the X axis are larger than the units on the Y axis. Try to make sure that the graph extends almost the whole width and length of the page.


Quadratic Functions

Example
Graph the quadratic function
f : x → x2 + 3x – 2, in the domain –5 ≤ x ≤ 2, x Є R
Solution
A table is drawn with the given values of x, from –5 to 4, to find the corresponding values of y.
Let y = f(x) => y = x2 + 3x -2

	x
	x2 + 3x -2
	y

	-5
	25 – 15 – 2
	8

	-4
	16 – 12 – 2
	2

	-3
	9 – 9 – 2
	-2

	-2
	4 – 6 – 2
	-4

	-1
	1 – 3 – 2
	-4

	0
	0 + 0 – 2
	-2

	1
	1 + 3 – 2
	2

	2
	4 + 6 – 2
	8






[image: ]



Questions
Graph each of the following functions in the given domain (x Є R in each case):
f : x → x2 – 3x + 2 in the domain –1 ≤ x ≤ 4.
f : x → x2 – 2x –3 in the domain –2 ≤ x ≤ 4.
f : x → x2 +2x –8 in the domain –5 ≤ x ≤ 3.
g : x → 2x2 – 3x –8 in the domain –3 ≤ x ≤ 4.
h : x → 2x2 – x –3 in the domain –2 ≤ x ≤ 3.

What are the domain and range of each graph?
What are the minimum and maximum values of each graph?




Graphs of Quadratic Functions and Questions on Graphs
[image: ]
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Q4 Solution

[image: ]



Q5 Solution

[image: ]

[image: ]


Q6 Question & Solution

[image: ]

[image: ]


Draw a graph in a given domain
	1
	Draw the graph of the following 
 in the domain -2  x  2

Use your graph to solve  

What are the coordinates of the minimum point?
What is the range of x values for 


















	2
	Draw the graph of the following 
 in the domain -6  x  3

Use your graph to solve 

What are the coordinates of the minimum point?
What is the range of x values for  is positive?
What is the rang of x values where f(x) is decreasing?

























Pre – Assignment (Important)

	Q4
	(a)
	f and g are functions such that
     
	

	
	(i)
	Find 
	

	
	(ii)
	The value of  when 
	

	
	(iii)
	The value of  when 
	

	
	(iv)
	For what value of  is 
	

	
	(v)
	Evaluate 
	

	
	
	
	

	
	(b)
	Using the same axes and the same scales, graph the functions


in the domain  
Use the graph to find, as accurately as you can
	

	
	
	
	

	
	(i)
	The roots of the equation 
	

	
	(ii)
	The roots of the equation 
	

	
	(iii)
	The minimum value of 
	

	
	(iv)
	The range of x values for which 
	

	
	(v)
	The values of  for which 
	

	
	(vi)
	The values of  for which  is increasing

	



[image: ]

Max/min points – increasing/decreasing
Functions and Graphs Exercises – Vertex Max Min
Draw the graph of f(x) = x2 + x +1 in the domain {-4 ≤ x ≤ 2}
Use your graph
· to estimate the values of 𝑥 when 𝑦 = 5.
· the coordinated of the minimum point
· the range of x values for f(x)>0
· the range of x values for f(x) increasing
· to find the axis of symmetry

Draw the graph of 𝑥2 + 𝑦2 = 4 and 𝑥 + 𝑦 = 1 on the same axis. Domain = {-2 ≤ x ≤ 2}
Use your graph to 
· solve 𝑥2 + 𝑦2 = 4 and 𝑥 + 𝑦 = 1


Draw the graph of f(x) = x2+2x+1 in the domain {-5 ≤ x ≤ 5}
Use your graph to 
· coordinates of vertex 
· axis of symmetry 
· x-intercept 
· y-intercept
· coordinates of max/min 
· value 
· domain 
· range

Draw the graph of f(x) = 3x2-6x+4 in the domain {-2 ≤ x ≤ 4}
Use your graph to 
· coordinates of vertex 
· axis of symmetry 
· x-intercept 
· y-intercept
· coordinates of max/min 
· value 
· domain 
· range



Draw a graph of f(x) = x3 -9x2 +24x -20
[image: ]

Draw a graph of f(x) = x3 +2x2 -4x -8
[image: ]


[bookmark: _GoBack]Real Life Examples of Linear Functions and Graphs
Linear Functions and Graphs
Example 1
[image: ]

Example 2
[image: ]
Example 3
[image: ]

Example 4
[image: ]
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1. Find the inverse function of f(z). State the domain of the inverse function f~(z).
(a) flz) =20 +4
(b) fl2) =2(z +4)
(¢) fl@)=3(-7)+5

(© f@)=3"+T7
) fl@)=(+7)*
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(a) The inverse function of f(z) =2z +4is f~

The function f~!(z) has domain (00, 50).

(b) The inverse function of f(z) = 2(z +4) is f~1(

The function f~!(z) has domain (00, 50).

(c) The inverse function of f(x) =3(z —7) +5 is f~!(a

The function f~(x) has domain (~o0, 00).

(d) The inverse function of f(z) = x> — 4 is f~'(x) = v& + 4. In order to make f(z) one-to-one,
50 that there is no ambiguity in f~!(z), we need to restrict the domain of f(z) to [0, 0c). This
means that the range of £~ (x) is also [0, ).

The function f~!(x) has domain [~4,0).

() The inverse function of f(z) =2+ 7is f~'(x) = Yz - 7.

The function f~(x) has domain (~o0, 00).

(f) The inverse function of f(z) = (x+7)%is f~
The function f~(x) has domain (~o0, 00).





image5.png
N Nett x | & Halo x | @ intre x | 5 mys x| Bb Fune x | G inmox | [ 211 x | €5 Mat x | @ mnc x | M Fud x | % Proc x | BB Mat x A Fun x  +

- x

<« C @ htips//www.mathsisfun.com/data/function-grapher.php a % @O0

'Graphs y= 3x+3 Equatior

‘Index y= ( Graphel
-+ Zoom:

Reset (Points) (Fit)

ﬁIII

-t
2
3
a é Link ) (Print) (Save

(Polar) Example

@) ENe

o4




image6.png
N Nett x | & bl x | @ ot x | 5 mys x| Bb Fune X | G oinmox | [ 211 x | €5 Mat x | 8 mnc x | M Fwd x | % Proc x | EB Mat x

< C @ hitps//wwwmathsisfun.com/data/function-grapher.php

'Graphs y=| XAZ"'Z_X'E"
 Index v=C_________________________

-+ Zoom Reset (Points) (Fit)
-15 -10 -5 3 10 e
a: 1 Link ) (Print) (Save

(Polar) Example

X

a % @O0

Equatior
Graphel





image7.png
N Nett x | & Halo x | @ intre x | 5 mys x| Bb Fune x | G inmox | [ 211 x | €5 Mat x | @ mnc x | M Fud x | % Proc x | BB Mat x A Fun x  + = x

< C @ hitps//wwwmathsisfun.com/data/function-grapher.php e % @O0

'Graphs = XA3+2x"2-3x-6 Equatior
‘Index y= ( Graphel

- Zoom: Reset [ Polnts ) ( Flt

mA

Link ) (Print) (Save

[l =

Example





image8.png
Netflx | 4 Hallor Introt myAcc: | Bb Functic | G inmatr | [ 21sol: | €5 Mathe mnom | M Fuciwe | # Progra | B MathT. M) Fur x  © Whatl: | + = x
i

< C @ hitps//wwwmathsisfun.com/data/function-grapher.php e % @O0

'Graphs y= 27X Equatior
‘Index y= ( Graphel

& Zoom. [ Reset (Points) (Fit)
10
5
-20 BT -10 -5 i) 5 10 15 20
-5
-10
a: 1 Link ) (Print) (Save
E (Polar) Example

18:
o4

49 ENG




image9.png
N Netfix | 4 Halow | @ intro myAce | Bb Functic | G inmat | [ 2110

x5 Mathe | @ mnom | M Fuckv | % Progre | @B MathT A Fu x  © What! | %4 Logari | + -

x
<« C @ htips//www.mathsisfun.com/data/function-grapher.php a % @O0
'Graphs = log(x) Equatior
( Graphel
‘Index y= p
- Zoom: [ Reset (Points) (Fit)

g

Link ) (Print) (Save
B

(Polar) Example





image10.png
Netfic Halow Introt myAcce | Bb Functio | G inmat 21150l [ €5 Mathe mnom | M Fudkw: | * Progra MathT. M) Fur X © Whatl: | + =
y

x
<« C @ htips//www.mathsisfun.com/data/function-grapher.php a % @O0
'Graphs = ( sin(x) Equatior
( Graphel
‘Index y= p
- Zoom: [ Reset (Points) (Fit)

g

3 102 3N\ 4 / >
-2
3
-4

a é Link ) (Print) (Save

(Polar) Example





image11.png
N Netfix

<

'Graphs

‘Index

Bb Functi

y=

G inmat | [ 211s0i |5 Mather | @ mnom | M Fuciw | % Prograr | GB MathT. M) Fun x

8 hitpsy//www.mathsisfun.com/data/function-grapher.php

= 3-cos(2x-1)

Zoom. [ Reset (Points) (Fit)

g

N ]

-5 -4 -3 2 - (] 1 2 3 4 5 6

-3

-4

1 Link ) (Print) (Save

(Polar) Example

® What

+

X

a % @O0

Equatior
Graphel





image12.png
15

10





image13.png
60

50

40

30

20

10





image14.png
. Find the h of these functions:
@) flx) 4k (@) f)=2¢-3, v (-1,0,1)

(iii) f) =22, x€{~1,0,1,2} (iv) f(x)= X=1,x€(-2,0,2)

3. Say if each of the following relations is a function
@) {(1,1).(2.4),(3,9). (4, 16)}
(i) {a.b), (b, ¢), (a, d), (d. b)}
4. Given that f(x) = 3x ~4, find the values of %
@ f@ () f=3) i) fik) (iv) fax)
5. fix—2r+1 and g: x—x” are two func
Whatis (i) f(4) (i) g(=3) (i
6. fand g are two functions such that
f=2x—1 and g(x)=3x+2.
Find () fo(1) (i) gf(=3) (i) gf(x) (iv) fa().
7. The functions f and g are defined as follows:
fix=2x-1 and gix—sx’ +‘1
Find () fo(=2) (i) gf(3) (i) fe(¥)  (iv) gfix)
For what values of x is gf(x) = fg(x)?
8. f(x) =2x" and g(x) = 3x — 1 are two functions.
@ Evaluate (i) fe(5) (i) &f(-2)
(b) For what value(s) of x is
O f)=gx) (i) fex)=ef®)?
(i) The function £ is defined by f: R— R: x—2x = 3.
For what value of k is f(k) + f(2k) = 07
() The function g is defined by g: x—7 ~3x.
1 kg(~2) = g(24), find k.
) Given the function g: x— ' — x
For what values of ¢ is g(r) = g(20)?

10- The functigng fand g are defined as follows:
fix—1-3x and gix—x -1
) Find fo3) (i) If fg(oe) = 3, find x.

(1 ® 1 defnes a set of couples, where f: x— £VE:

Find ) f9) (i) f(25)-

W state whether or not f is a function.
() Given that f(x) = 3x + 2, show that f(x) + f(y) =fx +3) +2- ]

@ Two fupctions f and g are defined by oy
fix=C and gix—d-x

() Find two values of x for which gf(x) = f8(x)

[ f(x) = x* and g(x) = 4x - 3, find thevallna(['

ns.

@) () gfay

9.

@
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. Find the function f~'(x), given f(x) in each of the following
(i) f)=x+2 (ii) fix)=2x-1

® fW=5r=1 () fx)=3-4x

(iii) f(x)=3x-2

o) =2 i =25

. If f is the function f(x) = 3x — 4, find ,
0O '@ 6@ G @ @)
1 f(x) = 2x + 4 find

() f(2) (i) £7'@) (iii) £7'(-2)

Find also the value of x for which f(x)=f'(x).
s A

( '(3; ‘

i) [ (i) f (3
Show that £°1(3) is a solution of the equation f(x) =3:

~/TWo functions f and g are defined as follows:
WSy M o
Fing %~ 1and g:x—3x 45,

1 @) £ (i) g'(®)
i 2150 the value of & such that (k) = 8~ '(4)-

- The function £ is defined by f: x—
Find
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Section 11D: Graphs of Quadratic Functions

The following example will help revise the steps in drawing the graph of a quadratic
function.

——— .

Example 1
Draw the graph of the function y =

Use your graph to find

?~2x -3 in the domain —2

(i) the values of x for which y =0
(ii) the values of x for which y =2

(iif) the minimum point of the curve

(i) the equation of the axis of symmetry of the curve

(¥) the roots of the equation x” —2x —1=0

We set out a table of ordered pairs as follows:

m;rdercd pairs are (-2,5), (~1,0), (0,-3), (1, -4), (2,-3), 3.0) and
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(i) The values of x for which y =0 are x = —1 and x = 3
(These are the x-values of the points on the curve where the y-values are
equal to 0, i.e. (~1,0) and (3,0)).

(ii) To find the values of x for which y =2, draw the line ¥ =2, as shown, and

then write down the x-values of the points where this line intersects the
curve.

> x=~1-45 or x=3-45
) The minimum or lowest point on the curve is 1, -4).

(iv) The equation of the axis of symmetry of the curve is x = 1.

(v) To find the roots of the equation x*— 25— 1 —

0 from the graph we
change the equation so that it is of the form:

graphed function = k.

ie. X’ -2x—1=0
>1'-2x-3+2-0
¥-2x-3=—3
ie.y=-2

To solve this equation we draw the line y = —2 and then find the x-values
of the points where this line intersects the curve as shown.

x=-04o0rx=24. "
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Intersecting Graphs Involying Quadratics
The diagram below shows the graphs of e fyne
. e functions

fx) = (ie. y

?) and g(x) =

=

Notice that the curve f(x) and the line g(x) intersect at the points (~1, 1) and @4
At these points of iniersection f(x) = g(x) &

Notice also that the equation , ie., x = x =2 =0, has as roots the valués
of x at the points of intersection of the two graphs, i.c., —1 and 2

If f(x) and g(x) are two functions, then the equation /{x) = g(x)
Remember | €an be solved by drawing the graphs of the ﬁuu:imxAm:‘g .:
same axes and same scales and then writing down the x-values
the points of intersection of the graphs.

ine i above the curve, from
Notice also from the graph that g(x) > f(2). i.e. the line i

Fmattox=2 =
. i, g(0)>f(x) for ~1<x<2

Test Questions 11D —————"""

domain —1=x=5. xER

= — dx in th
1. Draw the graph of the function =¥
iy g oo e graph crosses the x-aXis

at which ¢
(i) the coordinates of the points 3!
(i) the values of x for which ¥ = L pan ol the i
(i) the coordinates of the mini™"”

metry of the curve
mmetry
(i) the equation of the axis Of ¥
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2. Draw the graph of the function fix)=x"+x~6 in the domain ~
Use your graph to solve these equations:

@ fx=0 (i) fl=4 (iii) x* +x

3. On the right is the graph of the func-
tion f(x) =2’ —x~ 3 in the domain
-2=x=3 .

Use this graph to find

(i) f(3) and f(0)

(ii) the valties of x for which f(x) = 0
(i) the values of x for which f(x) =6

(iv) the values of x at which the curve
is on or below the x-axis (i.c,

f)=0)
4. Copy and complete the table below for the function y =2+ x — x’

4=xsy

2= ezl a2 4
= 2 2 2
iz =2 0
-4 0 -9
y= -4 Z -4

(i) Draw a graph of the function in the domain ~2=x=4.
(i) Use your graph to solve these equations
@2+x-x=0 (b) 2+x-x*=-3.
(i) Write down the coordinates of the maximum point of the curve.
&yifn“b;w‘! X in the given domain is the graph on or below the 1%

ing table for the function

8 8
6 6
-6
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Hence draw a

raph of the function f(x) =24 + 3x ~ 6 in the domain —4= x

Use ph 1o find
(i) the roots of the equation f(x) = 0,

(i) the values of x in the given domain for which f(x) = 0

(i) the roots of the equation 247 1 3y

6=1
(iv) the roots of the equation f(x) + 2 =

@) the coord

ates of the minimum point of the curve

6. Below is the graph of f(x) = x* and g(x) =3 — x

v

Use the graph to find
(i) the values of x for which f(x) = g(x)

(ii) the range of values for x in the domain ~3=x =2 for which f(x) = g(x)
(iii) the range of values of x for which f(x)=<1
(iv) the value of f(x) + g(x) when x = ~1
- () the value of f(x) — g(x) when x=0
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fx) g()=3-x

Use the graph to find

(i) the values of x for which f(x) = g(x)
(ii) the range of values for x in the domain ~3= x =2 for which f(x) = g(x)
(iii) the range of values of x for which f(x)=<1
(iv) the value of f(x) + g(x) when x=—1
| ) the value of f(x) - g(x) when x=0
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Solutions

,g(x) = 4 therefore f(x) + g(x) = 1+
,9(x) = 3 therefore f(x) — g(x) =0-3
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