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Introduction

The objective of this project is to practice and demonstrate various techniques for analysing linear
functions. The letters | have chosen are the three letters of my first name. | begin by using a line segment
tool to draw the letters on a GeoGebra applet. This is the image you see above. As per requirements, none

of the line segments are vertical. This means that all of the line segments can be expressed as linear
functions.

In part 1 1 will determine whether or not each letter can be classified as a function and will state its
domain and range. In part 2 | will express each line segment as a linear function, along with its domain.
Finally, | will organize my results by drawing each linear function on GeoGebra.



Part 1: Function or Relation

A function is a relation that when graphed, passes the vertical line test. The vertical line must only pass
through the graph once for its entire domain.

When | pass a vertical line through each of the three letters below, it passes through ‘L’ crossing only one
line segment at a time. The letter ‘L’ can be described as a piecewise function. On the other hand, when

the vertical line passes through each of the letter ‘E’s it crosses more than one part of the letter. The two

letter ‘E’s do not meet the criteria to be described as functions.
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This diagram shows that the second letter, ‘E’, fails the vertical line test.

This letter is an example of a function.

Domain:1<x <7

Range:2 <y <10

This letter fails the vertical line test. It is an example of a relation.

Domain: 9< x < 15

Range: 1<y < 10

This letter also fails the vertical line test. It is an example of a relation.

Domain: 17 < x < 23

Range:2 <y <11




Part 2: Analysing each letter in turn

In this section | demonstrate how to calculate the equation of each line segment. | will demonstrate use of
these three formulae:

Y2—W
m=———
X2 — X1
y=mx+b

y—y1 =m(x —xq)

| will study letter by letter and finally type in all of my functions along with their relevant domains to
GeoGebra.

The first letter, ‘L’

Line segment [; L,
Joins points: (1,10); (3,2) Joins points: (3,2); (7,3)
Slope=20-20_ _3_ _4 Slope=2=2 -22_1
P X2—X1 3-1 2 P X2—X1 7-3 4
Equation:
] Yy =y =m(x —xq)
Equation:
—y;=m(x —x 1
Yy—NM ( 1) y—2=Z(x—3)
y—10=—-4(x—-1)
5 1 3
y—10 = —4x + 4 YTeTr T,
=_ 1 5
y 4x + 14 y=-X + —
4
Function: Function: 1 5
1(x) =—4x+14, 1<x<3 l2(x)=Zx+Z, 3<x<7




The second letter, ‘E’

Segments ey, e5, and e; are parallel. They all have the same slope —%Which can be seen from counting the

rise as -1 and the run as 4.

€1
Joins points: (11,10); (15,9)

1
Slope = — "

Equation:
y—y1=m(x—x)

1
y=10=—2(x~11)

€2
Joins points: (10,6); (14,5)

1
Slope = — "

Equation:
y—y1=m(x—xq)

1
y—6=—Z(x—10)

€3
Joins points: (9,2); (13,1)

1
Slope = — "

Equation:
y—y1=m(x —x)

1
y-2=-7(x-9

10 = 1 + 11 6= 1 4 10 5 = 1 + 9
y ~ T3 YTOE TR, YTEeT T,
_ 1 51 _ 1 34 _ 1 + 17
y=Trt gy y=T3¥ g YISy
Function: Function: Function:
= L 51 11<x <15 = 34 10<x <14 = 1 17 9<x<13
€1(X)——Zx+z, =Sx= ez(x)——zx‘i'j, <x< eg(x)——Zx+T, <x<

The line segment e, has slope =4.

Using y = mx + b we have:

Substitute (9,2)

y=4x+b

2=409)+b
2=36+D
b=-34

y=4x—34

In function notation, e,(x) =4x —34, 9<x <11



To calculate the equations for the third letter, | decided to extend the line segments to the y-axis using the
slope to read the value y —intercept that way.
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Slope: Noting a rise of 1 and a run of 4, the slope of e5, g4, €7 is %.
y-intercept: Converting the mixed numbers to improper fractions we have;
3 23 1 3 3 11
= 1—=— B —
4 4 2 2 4 4
The equations for these line segments are:
€s y=1x+§ es(x)=1x+§ 17<x<21
4 4 4 4’ -
€e y=1x+E e(x)=lx+— 18 <x <22
4772 6 47 2’ -
e, y=iy-4 er(¥) = ~x— =, 19 <x <23
47 4 7 47 4’ -0

Itisn’t practical to use this method to find the y-intercept for the final line segment eg, so | will use the

previous method y — y; = m(x — x,), where the slope m = —4 and one point on the line is (19,2)
y—2=—-4(x—-19)
y—2=—-4x+76
y=—4x+78

In function notation we have:

eg(x) =—4x+78, 17<x<19



Now we have all 10 functions, | can type them into a GeoGebra calculator app:
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1(x) = —4x+14, i1
12(x) :%x+%, 3<
el(x) = —lx+14—5,
e2(x) = —%x+?:‘—4,
e3(x) = —%x+14—7,5

ed(x) = 4x— 34,

1 23
e5(x) —ZX'FT
1 3
e6(x) =%t
1 11
e7(x) =1x 7

.

(H<

,

(8

@

@

~

Yy

LEE

e8(x) = —4x+78, (1
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Something went wrong with the function e;. Reviewing | notice that the y-intercept is supposed to be ”

. . 15
but | mistyped it as -

Corrected:
I1(x) = —4x+14, (1<x<3)
|2(><):41><+;l7 (3<x<7)
51 H
@ ell) = =7 x+ 5, (11<x<15)
@ eZ(X):flx-%—ﬁ, (lﬂgxﬁln’:)
4 3
1 17 §
- = =L <x<
e3(x) 4x+4, (9 <x<13)
ed(x) = 4x—34, (9<x<11)
1 23 :
= — <x<
e5(x) R (17 <x<21)
1 3 :
@ eﬁ(x):zx-%—a} (18 <x<22)
1 11 :
— s x—o <x<
O e7(x) X (19 <x < 23)
O e8(x) = —4x+78, (17<x<10)}
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Comparing my final result with the initial drawing, | can verify that the equations calculate are correct.
While | have used three different techniques for calculating b, the y-intercept and two different techniques
for calculating the slope m, | didn’t have use for the general form ax + by = c in this project. | hope to be
able to learn more about that form in the next unit.



