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Functions

Unit 4: Relations and Functions
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a) Complete the following by wrnting the coordinates of the
pomts represented by the letters on the gnd. o Y

A B( c( iy
D o E *

h:l

b} Write the coordinates of the point in the second quadrant. - » »

[ ¥

¢} Wnte the coordinates of the point in gquadrant I11.

d ) Complete the following table using “posiive”™ or -5
“negative’”. N

Quadrant| x-coordinate | y-coordinate
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| Describing a Fictorial Fatiern Using a Linear Kelaion

se the following infarmarian o annwer this Class Example

Three teothpicks are used to form a triangle, A second wangle is formed
By sl b e Kooshpricks, A tisd nangke o fommed by addiag
another two more wothpidks, and v pattem continus.

=t NN LA

clm ks | @) Draw the nest two diagrans in the gatlem,

b b} Complete the table
relsting the number
of mashpicks P, o
the number of
wrinngles, T.

Number of Triangles, T
Number of Toothpicks,

) Represens the duta from the tahle of wilues on the grid,

A} Explain why it docs nol make sense o join the points
in a straight lin.

vl Descnbe i words the relatonstip between the number of
roathpicks and the number of iangles,

Ty Write an equettion thit con be used the
number of loothpicks il we Keaow Use nuamber of tnangles.

the namher af soothpicks if ther: mumsber of tragles if there
are 27 wangles. ae 83 wothpicks.

Class Ex. i

Functions

Discrete and Confinuous Variables

In Class Example #3, the varables T and V' are examples of continuous variables since
they can take on every value within a particular interval, ie. a variable for which it is possible
to find an intermediate value between any two values. For the graph m this example, the
current can take on any value between O and 5.

In Class Example #2, the variables P and T can only take on limited values (in this case
whole number values) and are therefore NOT continuous varables.
Such vanables are called discrete variables.

A graph relating two discrete variables consists of a series of unconnected points, whereas in
the graph of two continuous variables the points would be comnected.

Classify cach of the following variables as discrete or continuous,

a) time taken to complete a 100 m sprint b)) number of students who pass Math 10

¢) height of students d) shoe size
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Unit 4: Relations and Functions

|4.2 Relationships Between Variables

A comparison between two sets of elements is called a relation.
This can be represented in the following ways:

~ Words ~ Table of Values ~ Mapping Diagram
~ Equation ~ Ordered Pairs
~ Function Notation ~ Graph
Talle of Vidues Ordered Fairs Graph
Ninguit (1) Crutgut 1C) g e * Cont of Sriving s *
; 0 (2, 1oy L2 car wekative b the
@ (B IS SR
= - (:78) ¥
- (70 o 21, ‘
T 75 (90,79) e
o I {100, 8.4 ) BE
(1090 )
0 7% (120, 10 ) As
100 Ad L¥) - -
1o [ Mapping Disgram
130 1 x [ &
7% = i

20 40 60 80 W0 130 140

Spead (5) k'

C=0.001s2-0.14s + 12.4

Terminology
Dependent Variable - variable along y-axis
Independent Variable - variable along x-axis
Input - x
Output -y
Domain - under which x-values does the graph live (all possible x's)

Range - under which y-values does the graph live (all possible y's)
y=3x-95

~ dependent variable ~ independent variable
~ outputs of the relation ~ inputs of the relation
~ 2nd coordinate of an ordered pair ~ 1st coordinate of an ordered pair

~graphed on the vertical axis ~ graphed on the horizontal axis
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Consider the relation described by the equation y= 2x=5.
a) Complete the first five rows of the following table of values which shows some of the
possible input values.
Input | Output | Ordered pair
(x) (¥ (x.¥)

-2

=1

b) Show the data in a mapping diagram.

b) Plot the ordered pairs in a) on the | | S
grid provided. | pr

¢) Connect the points on the grid,
and extend the line in both | | ]
directions with arrows at both | g
ends. | | | S0 N Y B

d ) Use the graph to determine the
value of y when x= 6. I | | | X
T £, | ) 1

¢) Use the equation to determine the
value of ¥ when x=6, and
verify the answer in d).

gt

10
LAss

Y

f) Write the value of ¥ when x =6 in the table of values using
the first blank space in a).

2) Use the graph to determine the value of x when y=3,
Put this information in the last row in a).

h) Complete the following statement:

This relation is called a relation because the graph of the relation is a
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Unit 4: Relations and Functions

|4.3 Domain and Range| **Big, Important Idea**

The domain of a relation is the set of all possible values which can be
used for the input of the independent variable (x).

The range of a relation is the set of all possible values of the output of
the dependent variable (y).

Discrete Data Continuous Data

Rule: Rule:
Domain: {all x-values} Domain: {xl <x< ,x=R}
Range: {all y-values} Range: {yl <sy< ,yE R}

*put the smallest value first and the biggest
value second

" Functions

Ciass Ex.#1 || List the domain and range of the following set of ordered pairs.

,;f%\) a) (1,2), (0,5, (3,8), (5,9), (-3,2) b) (3,3), (0,3), (-3,3), (2,9), (-8,3)
A

Class Ex. #2 In each case, state the domain and range of the relation represented by the graph.

w
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d) A circle with center (-2, 3)
and a radius of 3.

G

\

Ex.) Draw the graph of a relation which has a domain of xeR, range
{y|ly<2, yeR } and:

i) only one x-intercept ii) two x-intercepts

b) Can you draw a graph which has domain of xeR,
range {y|y<2, yeéR } and no x-intercepts?
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Unit 4: Relations and Functions

E4 Graphing Relatio@

Graph the relation y= 2x-6
a) Sketch the graph.

b) Write an appropriate window.

c) Determine the value of y when x = 10.

d) Determine the value of x when y = 8.75.

e) State the x and y intercept.

f) Determine the domain and range.

*Won't be tested on this until
Unit 5

Steps to Graph:

TI-NSpire
1. B: Graph.
2. MENU--3: Graph Entry--1: Function
3. f1(x)= 2x-6 (this just means y=2x-6)
4. ENTER

T1-84 (Plus)

1. y= button.
2. y1=2x-6
3. GRAPH

*to find things on your graph
everything is under MENU--
Analyze Graph.

*to find things on your graph

everything is under 2nd Trace
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Unit 4: Relations and Functions

|4.5 Analyzing Graphsl

“Lisa purchuses & new car for $20 000,
"The valuc of the car can be represented by the formula

V= 20000 - 1250z, where V' is the vadue of the car
indollers and ¢ is the age of the car in years.™

a) * Graph V= 20000 - 1250 using a graphing
calaulator.
* Use the ZoomFit feature as a guide o adjust the

graphing window. Then use the [ Wadow |

By for this -

key o ““ﬁ' the gn
scenario, Wrike the window setting below.

A

« Sketch the graph on the grid providad

b} Calculate the r-interoept of the graph wsing o grapheng calculstor, and label it onthe
sketch. Descnbe what this value represents in the conlext of the question.

c) Calculate the Vimteroept of the graph using a grophing calcuator, and kibel iton the
sketch. Describe what this value nepresents in the context of the question.

d ) Use the trace feature of a graphing cakulator to determine what the car will be
worthin 5 years.

€) Use the intersect feature of a graphing caleulator to determine when the car will be
worth half of the purchase price. Mlustrate this on your sketch.

) Wnite an appropriate domain and range for the function which descnibes the value
of the car over time.

The height of & human cannon ball, “Cano”, can be described by the formula

h=12+6r - 12, where h is the beight in metres above ground level and 1 is the time in
seconds. Cano is projected out of a cannon from the top of a building and lands on a soft
mat. The mat is placed in a hole in the ground so that the top of the mat is level with the
ground.

a) Display the graph of fi=12 + 6 — £ on a graphing calculator.
b) Write down a window setting which would be appropriate for this situation.

¢) Sketch h= 124+ 66— % on the gnd provided.

d) What is the height of the cannon above the
ground?

€) What is the maximum height Cano reaches?

£y How many seconds does it take Cano to reach <& -
the highest point on the path he is ravelling? *

g) To the nearest hundredth of a second, how long does it take Cano to land on the mat?
h) How high is Cano one second after he is launched?
i} When will Cano be at the heightin h) again?

) Inwords, describe the relaion connecting height and ime.

k) Write an appropriate domain and range for the relation described in j).
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Ex.) A runner goes for a jog. She jogs at a constant speed for 30 minutes, then walks at
a slower speed for 10 minutes. She then starts jogging and increases her speed over a

5 minute period until she reaches her maximum speed. She keeps up that pace for 10
minutes. Finally, she walks at a constant speed for 10 minutes until she returns to her
starting point. Which of the following graphs illustrates this situation?

Unit 4: Relations and Functions

&6 Functionﬂ

A function is a special type of relation in which each element of the
domain has only one element in the range.

Vertical Line Test:

If every vertical line drawn intersects the
graph exactly once, then the relation is a
function.
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Functions

How we can determine which relations are functions by...
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Graph D

a) a graph Each of the following is the graph of a relation,
Graph A Graph B Graph €
M
L
1 |
I

b) a mapping diagram

c) ordered pairs

Determine which of the following are functions. Explain your answers.

a) (5,8), (6,7), (-5,3), (2,3), (6,8) b) (3,3), (2,3), (4.5), (-3.2)

c)

€) The relation connecting the provinces and territories of Canada with their capital cities,
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Ex.) In the function y = 2x-5, the domain is {-1, 0, 1}. What is the range?

Unit 4: Relations and Functions

E? Function Notati@

Function notation is another way of writing an equation. Function
notation allows us to specify what x value we are inputting into our

equation.

Main ldea: f(x) replaces y
Function Notation Equation of a Graph of the Function
flx) =2x +3 y =2x+3 when x=5
f(5)=2(5)+3 y=2(5)+3
f(5) =13 y=13

11
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Ex.) Consider the function f(x) = 4x + 5and g(x) =4 - x.
Evaluate:

a) g(1) b) f(-2) c)9(-2) d) f(0) - 9(0)

Ex.) If P(x) = -6x +1, determine a simplified expression for P(2x).
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Ex 3) Consider the function f(x) = 8x - 5.

a) Evaluate f(4) b) Solve the equation f(x) = 11

c) Solve the equation f(x) = 75.
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Functions |

Important Skill:
You need to be able to tell the difference between:

f(x)=5 and f(8)
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