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pe Relations Lesson #3:
X- and y-intercepts and Interpreting Relations

Review

a) A relation is a connection between two quantities. A relation can be represented

graphically by a set of _Ordesed P .

b) The first component of a set of ordered pairs is the "X coordinate, also known as the
input. Values of the input are values of the_icyxdegende~t variable.

¢) The second component of a set of ordered pairs is the coordinate, also known as the
output. Values of the output are values of the variable.

Exploring x- and y-intercepts

Consider the following graphs.

Graph 1
ig

a) List the coordinates of the point(s) where each graph crosses the «-axis.
¢ Graph 1 crosses the x-axis at (-3,0).
* Graph 2 crosses the x-axis at ¢2,0O) and (%, O).
* Graph 3 crosses the x-axis at f4.0) and (1 O).

b) What do all the points in a) have in common?
M' (oordinode = O

¢) List the coordinates of the point(s) where each graph crosses the v-axis.
* Graph 1 crosses the y-axis at (O,S)‘
* Graph 2 crosses the y-axisat (O, o).
¢ Graph 3 crosses the y-axisat (O, ) and (O ).

d) What do all the points in ¢) have in common?
Y~ =R = O
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x- and y- intercepts of a Graph

The x-intercept of a graph is the x-coordinate of the ordered pair whici ihe graph inicrsects
(’)L ID) the w-axis. An x-intercept occurs at a point on the graph where the »-coordinaie is zero.
The x-intercept can be given as a value or as an ordered pair.

The y-intercept of a graph is the y-coordinate of the ordered pair where the graph intersecis
(D ) '\ﬂ the v-axis. A y-intercept occurs at a point on the graph where the x-coordinate is zero.
The y-intercept can be given as a value or as an ordered pair.

« to determine the x-intercept, set y=0 and soive for x.

0 @ 1. Given the equation of the graph of a relation:
b ® to determine the y-intercept, set x =0 and solve for y.

2. The equation of a graph can be written in different forms, all of which are equivalent.
5
The equation of Graph 1 on the previous page is y = 73X +5, which can be written

as 3y=5x+15 or 5x—3y+ 15=0. Equivalent forms of an equation will be studied
in detail in a later unit. For the time being, use the instruction in note 1 to find
the x- and y-intercepts of the graph of an equation given in any form.

\ClassEx.#1 | The equation of Graph 1 on the previous page is 3y = 5x + 13.
& Algebraically determine the values of the x-intercept and the y-intercept of Graph 1.

x-intercept 5 =0 y-intercept Y =O
3O)= Sx+1S 2y =50 +\S
O =5%+\S Y= =
-3 =13 %:5 =S
X=-2 9
-k =S

ClassEx.#2 | The equation of Graph 3 on the previous page is x>+ y? = 16.

Calculate the x-intercept and the y-intercept of the graph of x+ y2 =16. Give the answers
as ordered patis.

x-intercept %:D y-intercept X = O

B bl o Oty =\o
E"?ﬁ: \ﬂ":\b
X =ty Y=Yy
%q'\»s - (UD) onad (LD) ©4) ena (O"L*3

Complete Assignment Questions #1 - #3
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Class Ex. #3

Y

Lisa purchases a new car for $20 000. The value of the car can be represented by
the formula V= 20 C0C — 1250, where V is the value of the car in dollars, and ¢ is the age of
the car in years.

: a) Complete the table of values and plot
the ordered pairs on the grid. 2

V = D.Dm’ m Input Output | Ordered pair )
(1) V) (t,V)

V= m-\ﬁ-&(ﬁ-) 0 |ossss [(0)2 N 18000 \ —

SESS 4 |lsowo|(U, 1Se)

V= 2050 - 1200 | 6 s |6, l2sw)

= IO s Connect the points with a straight
line, and extend the line.

b) What does the ordered
_piig (0,20 000) represent?

lhe velue of the new

I
cor (valuwe ax 4:=0) 9 N T
¢) Use the graph to estimate P04 A M 0 O N
the 7-intercept. What does s} Y EH LU B £ E
the t-intercept represent? 700 ! ! \
-t 2 \b B8 HN
) 1
—{p;“ Corm hes 0 Vvalue a&er—soock_..--‘.-.-..---}--- &)
)
d) Use the graph to estimate the value of ~ 400¢—— !

F)p&’ e car after e @\ohe—
\('«6 \@years i) 10 y‘eﬁs iii) 14 years.
60> 430 825 2
e) Use the formula to verify d) ii). t=\O
V = 20050 — \250o(10) -
V = A0SO ~\2.SCO $ |
V= §3a0

f) Use the graph to estimate when the car will be worth
i) $5 000 \Q_, \deprs ii) half of the purchase pricc.‘"@

8 yeors v’
g) Use the formula to verify f) ii).

bw a'sw il e e~ iiin.> v,
-\O0oO = -\ SO

+ =< \ﬂearb

h) Complete the following statement to describe the relation:

e

The original value of the car is QQDCD:D It depreciates in value by fP\QS:) per year
and has no value after __\(& years.
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In this lesson, using algebra determines the exact values for intercepts, ete. whereas using
graphs gives an estimate for intercepts, etc. In lesson 5 we use the features of a graphing
calculator to determine more accurate results from a graph.

In part d)i) we were asked to use the graph to find values lying between given points. This
process is called interpolation. Extending the graph to predict values outside the plotted
points is called extrapolation. Examples of extrapolation are d)ii) and d)iii).

Complete Assignment Questions #4 - #9

Assignment

1. Determine the value of the y-intercept of the graph of each equation.

a) )’Z.’(—S b) _\,'=3JC—15 c) 2}‘+3.'f—12=0

d) 05x—24y+08=0 e) 2y=x>-60 f) y=0.001x%-0.001x+ 1244

2. Determine the value of the x-intercept(s) of the graph of each equation.

a) y=x-2 b) y=2x—-8 ¢) 3y+2x—12=0

d) 0.6x-2y+05=0 e) y=x>-9 f) y=12-3x
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