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Day 11 Notes
Tuesday March 4th
2.4 and 2.5 Linear
Equations and Linear

2.4 Linear Equations

Linear equations and linear functions form the foundation of algebra
and are essential mathematical tools that model relationships where one
quantity changes at a constant rate with respect to another.

1 Graphing Linear Equations in two variables

Let A, B and C be real numbers such that both A and B are not zero. A
linear equation in the variable x and y is an equation that can be written in

any of the forms: Ly .y =
standard form: | A » + 67 = C | )4’ X &3 -j—*[fi Ws

slope-intercept form;A W= MX f!"g where M s SlD@L ang
“ L yiatercept

point-slope form: (riven 9_5)0‘); Mm Ma) '0- szl:'l' 0‘»;3‘3 Je
-QZJ\)OJ‘(:D\A o L~ S - j”tf]) =m X=X /

Example 1. Graph the line represented by each equation.
1.2z 43y =6 Hais is Sk foom -

&opz_ \n*cruzp‘]' golr e C Solve Jor 3) N

2AX¥5Y = G
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by= -~2x +6 —t——>
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\Lj:":gx."'l
M=y b= (0r)




2.2y =4 @) X==5 9 e ?
~C. A= ,6-_-_0 c3
3.z=-3 ~_1-0 -t
) O
09 < A—xHLa'-" 3 5-C® l
Az=o, fo=2,C= — 3. uncle/ig
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(2 e Vo,
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2 Determine the slope of a line

One of the important characteristic of a nonvertical line is that for every 1
unit increase in the x variable, the y variable change is a constant m, called
the slope.

Slope Formula:

The sl opL d A bing ?o.sm«g %—hroo%\q dash nct

evll\i'S L& l‘j\) ond, (Xo ‘jzz) 1S
‘V‘C:"" S l"jS{ Y=~ Y2

- /\ﬁ - -
» E_} (C:J\’\a-:;: 1‘/) X fon X% X=Xz

Example 2. Find the slope of the line passing through the points (=3, —2)
and (2,5). (X, Y, )
Rtz
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e Y S Yy = )=
ch ( Ex o+ 2 - 12
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Example 3. Write the equation of the line that passes through the point
(2, —3) and has slope —4.

3 O = MC;(.~°<\)
-2
Y- (-5)= 4 (7( )
qp>=-1xts
Y= —UX+S
= | = “UxX+s
== J
3 Determine the slope of parallel and Perpendicular Lines

Parallel lines

my =%

——
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Definition of Linear and Constant Functions Let m and b represent real
numbers where m = 0.

b poninn dipud by 4000=metl s acliumgncin,
[ J . \ 7
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4 Average Rate of Change Q, | 59

ARC

The'Average Rate of Change of a function between two points (z1, f(z1)
and (zo, f (xg))is the slope of the line going through those two points.
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Example 4. Whatis the ARC of f(x — 5% + 1 between the points
= —1/2 and 25 = 1/2? What about between the pomtsfg 2 and zo = 3? }
2
A’AC = 406) &) _ —\ " 7
.X.z, Xl )

V)= -3+ =F
1= g (5)= 2 =2 for s

Jo= g08) =3 =0 [ AEC g ST
— on !
’QA’RC = 4‘&—) ?, S:Z JJ—/— wUQ,LS’ -}&,S/ﬂfe-
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The graphs of many function are not linear but we are still interested to see
what is the average rate of change between two points.
Example 5. Finding ARC of nonliner functions

Determine the average rate of change of blood alcohol level

a. fromx; =0tox, = 1.
b. fromﬁ I@
¢. Intefprettiretesults from parts (a) and (b).

[ S C Blood Alcohol Concentration vs. Time
¢)The /5'4'6 9 016 % _(2.5,0.095)

t,y{ oNn a“::a?‘ 04 0.08 |—- (2,0.09)

0.06 /" ¥ 0.06
:Ff’b_r hour- Eé 0.04
Tl (A1 % 107/ 2 (8,0.02)
D14 ‘4’ 00}/ .
a:\\#f“'\/‘ﬂ %Wo“‘d hour: Time (hr) .
—. — 0.0
0:) ARC = :} (¥, ) -;\)0() _ t)\-ecoo - 0




2.5 Applications of Linear Equations and Modeling

In many day-to-day applications, two variables are related linearly and
thus can be modeled by a linear function.

For each of the following scenarios, create a linear function model. Be sure
to:

* Identify the variables and what they represent
* Find the slope and y-intercept (or appropriate equivalent)
e Write the linear function in the form f(x) = mz + b

¢ Use your model to answer the questions

—

1. Car Rental Company Pricing

A car rental company charges a daily rate of $45 plus $0.25 per mile
lven. - o

@7 Create a linear function that models the total cost C(m) of renting a
car for one day and driving m miles.

(b) What would be the total cost of renting a car for one day and driving
120 miles? 5~ gzl coxt="

c) How many miles can be driven in one day if the budget is l
(¢) How many mils y get is Y50

o) ;n\OV{b‘i’: Sndtpznde«'l- v:fr{&%k = myles v
deae Fred with 2
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_ eS (120) =2f7FS
cliz)= 4sto )=> ﬂgg;c.a@m
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2. Business Revenue and Costs

A small manufacturing business has fixed monthly costs of $5,000 (rent,
insurance, etc.) and it costs $15 to produce each unit of their product.
Each unit sells for $35.

(a) Create a linear function C'(z) that represents the total monthly cost
of producing z units.

(b) Create a linear function R(z) that represents the total monthly
revenue from selling x units.

(c) Find the break-even point (where revenue equals cost).

(d) What is the profit or loss if 400 units are produced and sold in a
month?

CL) rt(x)
L) R)= 35X =T —
? /Sy #3850 = 39 X

C) cl) = RLX) ~sooe  TIO°
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d) \ora)gﬁr loc Geo S cgwujt‘er &3\0\3’“‘*&

PLx) > proAt ukion
PX) = Money Coulng — mwne;{iw’j = p6)~C&k )
P(460) = ys(ues) —f Sooo + 15 (¥eo) JEP%0



