fairly easy
. tofind
' intercepts

Meet the straight line '
and its equation.

College algebra . O O
Linear Functions and Models (section 4.1)

Definition: Linear Equation: a linear eq_a\tlon in two
variables is an equation that\gould be written m e

form Ax+ By=C where 4, B, and C are real numbers
and 4 and B are not both zero.

- Why would wesay
that 4 and B are' 4
= notboth zero‘7

Which of the following are linear equations?

3x+4y=15/ I'y=4/ OX"‘I

=12 y=3x;4% 1 L
it {l\ﬂw \/ e SR % -

Different Forms: A linear equation could be written in M@t forms. Each form has 1ts
own advantages .We will use the various forms to write equauons dependmU on What

“information we are glven and our preferences

e ——— ST gEuE ———— s
General Equation Example
(O° Standard Form Ax+By=0C 3x+4y =12
Slope-Intercept y=mx+5b =3 o
Form o or f(x)=mx+b Jom= o RES
Point-Slope Form y W= m(x _xl) i _73(x _g)

slope and )=
mtercept easy
. topick out .

slope and one -~ -
particular point . -
(relatively) easy

topickout

All of these
" “equations describe
.. the same line!

It also helps to thmk
of () asagenenc SRS
= pomt on the line, | ;
Oo,

We will investigate graphs of linear equations here. Particularly, why are they straight and what
makes them slanted? Remember, the idea behind a graph is that it shows every single point that
makes the equation true. Another way to say this is that the points “satisfy the equation”.

~Pointsarein .,
- the form (¥, ).




Slope: The slope of a line tells you how slanted it is. fmagine walking up (or down) a

line from

.- Lines can be vertical
«eix:onhorizontal. Some,
— lines are perpendicular. -

\

Lir%é_s can go.up fro'ﬁ;
' leftj to ;fight,_S_om@ are
steeper than others.

- All are finctions
" .except one. Which?

Oy
' '+ What is the

domain of any
non-vertical line?

Lines can go down .
from left to right. Some
lines are parallel.

Imagine any two points on a line. Slope is the ratio of how far we go up (or down) to how fax(/

we go right (or left) to get from gﬁtto the other point. As the steepness of the line

“changes, this ratio would change too.

Formula for Slope:

The slope between the two points (x1, y1) and (x2,y2) 18 m= 28

(X2, Y1) LI'
j rise4—
(X1;Y1) A J
_é_:L— run J
v e

xpl U: Find the slope of the line that goes through the points

G

one point to the other.

M =

e &
and (3, 2). Plot the points on the graph and count the rise and %ﬁ from K;/I'WC_UB m

Up o
Xz =Xy
- 5

-%

-

f\\

52 "denote ﬁrst and
.. second points.

' rise = difference of y values * -
run = difference of x values

s S}ibsc;ipts

A 771t does not matter
- {/\_ which point you "
e ."1'x1,71_. g

S issie 1
oo benegatlveor Gl

i

—
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@non-verﬁcal) line could be written in the form y=mx+ b. Here, m isthe slope and b is

-
a2
Horizontal and Vertical Lines: ‘ P
Find the slopes of these lines. Rather than using the formula from il
€ previous page, use the quicker “rise over run” method. D
. uf
M= M%efyun i
y
X=2
m: ?\%@f - %’
Use what you found above to generalize about the slope of all vertical and horizontal lines. ;"’:‘f\/ "'

Slope of any vertical line = \/U/Lie é\/\@ﬁ_

Slope of any horizontal line = 0

Recall: Slope-intercept Form of a Line:

— S e S
e

pt. 1t al50 helps to think of (x, y) as a generic point on the line

The y-interce

St A

expl 2a; Find the slope and y-intercept of the line }\ (ﬁ) = 3% +§$ Cq:) Get '{Ee Skl
Graph the line below. (Assume a scale of one unit per tick mark.) - from MML and

l—f = 2utS try out_fhe
| 2% - grapher.

+<
/ L

expl 2b: Is this funct@ecreasing, or constant? What about the equation tells you?

=
-
=
=

Y

ek e

T ok J&L rate \ T s o

| Chawy B & \,_ pusitive Slope
]
[ \near »-ﬁ%c % E,jirs S J’!@F& (m-:: 3> :



Average Rate of Change and Graphs:

We have previously ¢ seen the formula for average rate of change (of f from a to b) to be -Jb"
B _fO-S@ ;-

Ax b a

If the funcuon in question is a linear functmn then this average rate of change is nothing more
than the slope of the line.

Therefore, when we are analyzing a generic function, if this average rate of change is found to be
constant for whatever points we choose, the function must be linear. On the other hand, if we
- S e e —— ,_.,L._m.-=—-d"—"

find the average rate of changé for a function using several palrs of points and 1t 1s not constant,
“then we Wlll say the funct1on must ot be linear. '

expl 3: Consider the functions and their tables of values below.

Quadratic function Linear function
x |y=x*-3 D i x | y=3x+ 2 /]
3 6 q B 7 ¥
2 1 \\ / ,/—(2 -4
=] 2 \ / _f'; =] =] A }( y=3x+2
0 -3 . y=x1-3 o0 2 d . .
1| 2 AY) T Ao o
2 I \ / 2 8 11 o e
3 @F\ - 3 L1 (|7 Why is-this

[ p 7~ graph straight?_ ;

Use the space below to find the average rate of chance for these two functlons between each pair
of points. I have curtailed the tables to make our job easier. N L) L)

e = e
Quadratic Average Rates of Change Linear . | Average Rates of Change
x |y=x'-3 X | y=3x+2
3 . ey — : : {1
6\}169_’_?_-_:__(:5 3 7 \> [f._‘,i) __—b/g
d U '3 ' 2 TR A T
-2 23 R
-1 2 /> T 31 4 ] /> _(._.:—- T /3
St s J ez
e 2 D A1 B oo
=y O+ tl AR ol

How can you identify a linear function by its average rate of change?

T+ will W )% C,@;LSW a,\)é,r”“@*@}@ (&

4 Nt 8§ Charge (ite slope, nfuct) . For
y = 32x+2 Vi Owg. tabe o Chame is adwms 3,
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ek e

We want the x-value
where these functions” -
y-values are equal.



Solving Linear Inequahtles
Solving linear inequalities j&1
you remembe:r'7 Let’s seé if i 1t comes up. in these examples

expl 5: Solve the inequality. Then check your solution by substituting a value from the solution

set into the original mequahty Does it work? If not, why not?
©)

= xe8l ek :
" 8l ~ (Choose x=—%

- Do you remember the
L2 hitch when you divide
s 6r multiply an inequality
H¥ by anegatwe‘? What
needs to be done'?

—————

X > -9 (Fg) «.:;8’

72 4/@l

- Solve the inequality. Then check your solution by substituting a value from the solution
to the original inequality. Does it work? If not, why not?

5212 Cheel CMLQO% R 3@>
=L =123 221\,

e aia 4
- | 2 o

expl 7: Let’s return to our functions f(x) = —x-+1 and g(x) =—x+7 from before. Can you
- L 2 .
solve the following mequahtlekrlte your answers in mterval notaﬂon‘*

olv@- : (/ﬁ/ﬂ?f‘}f"_'“‘

Plug the ﬁinctio.ﬁ.é__:_, 5
- into the inequalities
Candsolve.

o & I (x) < g(x) Circle this S(Tl—gt.lD; s:t“:)n the graph ' ﬂ[@ re
90¢)

to the right. | . > -
I = A =
R X+ o0 B 7&56
T A \L S . | DA

X 4 b &

6 @-(x){—,ﬁﬁ)c) Lor o /\—/)\

X Such Hat X <6,



Definition: Zero versus x-intercept:

The x-intercept of a graph is usually written in ordered pair notation because it is thought of as
a point. The zero of t the relatlonsh_lp is the x-value of this point. Remember this is sn:nply the
x-value that makes the y-value equal to 0.

P

-;eﬂ"“"‘""ﬂm W o
For a function given in f(x) form, like f(x) =2x + 4, how Would you find 1ts@Do it now.

O = 2x+4 7
b =

Revisiﬁng Solving Linear Eqazlfions and Inequalities Graphically:-
On the graph below Iabel the pomts (— 2, 0), (O 4), (2 8), and the point of intersection

(4,1%)

a.) Algebraically, solve the equation 2x +4 =12. Where . EEEN
inthe graph here do you see your solution? Why? s Bri—= {_ Z

2x+4=12 T4e Y, M@rse—dwb <
2X=8 g y=2xtt ond '

= -z fer— (23)

(o) TS

b)'ﬂhe_l'u}g_y“2x+4 is a function. (Why?) Let’s é
rename it f(x). Use the graph of f(x) =2x+ 4 to
solve the following graphically.

Fri
@Solve f%)\maox—l\(\wgep% CX":—QD ¥ L«Q[O

ii.) Solve f(x)=8. _ 7
En oraph Lt poivt Whane %=X

olve f(x)>0. UsC’mterval notation. Circle this
= solution on the mini-graph.

(2% A0

Solve 0 <f(x) < 8. Use interval notation. Circle vy
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for part iii

this solution on the mini-graph. ViV,
v
- a for part iv
: ol "
P (- yxl



( () = oanhdy Swpohied T-gets
I s~ ety supd 3 7

expl 9: Suppose that the quantity supphed S and the quantity dema.nded D of T-shirts at a rally
are given by the following functions. Let p represent the price of a shirt in dollars. Answer the
D(p) T 100 30p

following questions.
e P ce % SIS C %)
1nd_;£he equlllbnuﬂ".'lce of the shirt. What is the equilibrium quantity?

Supply = d-epumuc
-—-—g—@()‘\' 0~ 30 = - 0
S (o +§f;)§ e E20p gk
O W g(&a%@-—%%g}@%'.
“iboq) = (00 — B
ool fgiroa YA

'\ ShirTs

raw a quick graph of the two functions, labehng them. Consider then‘ domains.
- (5)

Circle the part of the graph where Demand ( ;
these p-values. =

Worksheet: Roots and Infersections on your Caléulator (82, 83, 84, 85, 86):
We will learn how to solve equations graphically using the calculator. v



