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Lesson 3-1: Linear Function Intro &
Constant-Increase & Constant-Decrease Situations

Vocabulary

Linear Equation: _0_function that Shows G rtlationgmp
between g vaviahles
Requirements: - Variables must be in __ SCPAYATG terms
- Variables cannot be located in the _ AN OOV
- Variables cannot have __€XPOYW 1S

Linear Equations: Important Information

- A solution to a linear equation is a pair of numbers written as a coovainatt (X: \é’)

* There are W\ﬁ\ﬂ \'\'f/ solutions to a linear equation

* When solutions are graphed, the points form a gTleol\’h'\' \\ ¢,
+ Linear equations can always be written in S\DPC - \ﬂJrﬁ‘( (QP'\' FDYW\

Slope-Intercept Form (remember this is jus@:vay to write a linear equation, but
there are other ways as well!)

. Y= WX+ b

| '/.\..Y—in’rfrce Pt

s\ope

- Slope = a measure of a line's _ STCEPYES

* y-intercept = the point where a line cross the \! -AX1S on a graph

Constant-Increase or Constant-Decrease Situations

- can be represented with a hﬂtﬂ\r ?Uﬂ chon

« two parts: initial value = \./’ \ﬂ)f(V ((P‘\' & rate of change = S\OPP/
(b) (m)




Practice

1. Identify the equations that are considered linear equations.
4 11 ! Y @
XYy = —=
Y X

n

Find three solutions to the linear equation: y=3x- 2.
Y= 3(0) + 2 y=3()+2 y=3(2)+5
= 7 .
! N=E 5 = |\
© (o, 2) ® ;
’ ( } ) 6) ® (2, \\)
3. Identify the slope & y~intercept of each linear equation.
A y=24x=5 B. y=2-4x
Slope = %/ Slope= —H oy ~Hy,
y-intercept= - 5 y-intercept= 7
4, An empty crate weighs 3 kilograms. |t iswith oranges that each weigh
0.2kg.
A, Is this is a r constant-decrease situation?
B. |dentify the initial value and rate of change.

Inital Valve: 2 <"p”
Rayc 0f Ch%‘ 0.2<*m”

C. Write as a linear function.

Y=MX+b
Y= 0.2%+ %)

5. At the beginning of the month, Katie bough a 50 Ib sack of wild bird feed. She
puts 2/3 of a pound into the feeder each morning. Let y represent the amount of
remaining feed after x days. Write a linear equation relating x and y.

\mria) vawve: 50 <« "\
ROFC OF gyt =275 ¢y

NTMATD

[y= %3 x+ 50|




6.

Al's temperature at 4:00pm was 99.5°. It rose at a steady rate of 0.3° per hour
for 6 hours. Then it stayed constant for four hours. Then, it fell steadily by 0.4°

per hour for four hours. Make a graph to represent the situation.

g

169°

%’

U’

Tive

4 BT ¢qI0Nniz1 234950671 E4910
ipm fim

Ypm | 5 \ b \ T \ q \ 1110 %
Q5 9941 100.1} o4 t \DOTI\\O\ 1612 4 1ovs

514 145 |G

:;g;;\\oo.s\ \oo.\\ 997




Lesson 3-2: The Graphof y=mx+ b

Vocabulary

Slope: _ O\ YONi0- OF Q Q'S Verficn) Ch@\n%?/ 10
S horZzoal  cnongu

s

Yun ‘l’
| Rise
A
+—— Run

Slope =

/|

/ v

// Parallel Lines: ’1’WD l\Y\QS ’W\(M’ nQ\/fr TOU\(\H OY aV'C
vantiol 3 hoave SAME Sippe

__L Perpendicular Lines: "W\/D ng “H(UH' '{lovm 0\ qDD
naalt 5 ove  OPPOSHC /yecipydal Slopes

Example: P

O
e 5/% &'4/5
J/ 5 & "‘/5




Practice

1. Graphthe line y=Ex(3)
STEPS: Lreope %

Get “y” alone first!

Start by plotting the y-intercept.

Convert the slope to a fraction.

Use the “rise” & the “run” to plot

the next few points.
Connect the points w/ a straight line.

go¥¥

oD~

o

(¥
2. Graph the line y = _E @ s

G lopt

3. Graph the line 2y = -3x + 8.
XLy “\5" avone,

v vy

F 3

3

\\_
.
-

A

A

v




+,

\ <€ >
4. Graph the line y = 4. @‘{W I d
\(\Q(\*\{\Q,
XY \\
0 |4
b
24
A4
5. Graph the equation x = -2.
\
ALY Q}K\L&\ [
— \ o
-2 1 -3 AN\
-2 v € P >
..1 2_
-2 | % |
Looking at the weird cases... \4

Example 4 shows a hovizontal 1ing

» Any equation in the form V' = "L’fif-' will be a horizontal line.

- These lines have a slope of __Z&Y 0

Example 5 shows a VﬂV‘h (0\\ “m
+ Any equation in the form 7& = "BF' will be a vertical line.

- These lines have an \Jﬂdﬂﬁmd slope.




6.

7

1
Graph bpth Ilnes on the same graph.

¢ y= G@x@gaﬁ ’\\\ 1
i @ P f\f.\\(\ \\
: Drﬁ i \ \
What do you notice??? \\
S S\opo . \
Tre lines are 7/ \\ \
r\O"L L \k M

Consider the equation y = @XO Y- ‘m W?(/ = 7

A. Write an equation for a line that i \pirallel to this line and crosses the

-axis at 4. 4>

b Y=mMAitb

N 387

the(y-

B. Write egu_ag)n for a line that is@rp\e@ this line and crosses

opp/Yte. S\ope = 3 =

b
Y=Mmx+b

D: ‘/57\'%’ ﬂ

..;.\/5




Lesson 3-3: Linear Combination Situations

Vocabulary

Slope: S‘\’QQD‘(\@%S 0{: Qv \\m
iS¢ OR jZ’Y\

Slope =
Practice
1. In pro hockey, a win is worth 2 points, a tie is worth 1 point, and a loss is worth 0

points. Early in the season a team had 11 points.

A, Write an equation to express the relationship among the number of wins
W, the number of ties T, and the number of losses L.

AN R = )

ZW + =11
B. Make a table and graph of a _gr),ossmle (W, T) that could occur.

W l u?
0 | il .
\ q TT .
2 1 .
5 |5 1 o
H |3 L W
\ i 2z 2 4 5
2. A chemist mixes x ounces of a 20% acid solution with y ounces of a 30%

solution. The final mixture contains 9 ounces of acid.

A. Write an equation relation x, y, and the total number of ounces of acid.
0.2 x ¥0.% Ny = 9

,:4- A
B. How many ounces of}? 30% acid solution must be added t¢ 2.70z of the

20% solution to get 9oz 'of acid in the final mixture?

1)
0.2(2.7) +0.-%29=9
=282 0z

. 5Y +0%~j’°\ 7Y

- .94
0- 0.2



X

Find the slope given two points (-2,

)

LY 15-

;%’).

X2 Yz
and (4, 15).

Xk B--2 L



Lesson: Intercepts

We already know how to find the l)\\)’\'ﬂlrﬁ‘(@?'\' by looking at an equation in
S\DYQQ e D“; J’(\OW V). Now, we are going to learn how to find the

A& \f\J intercepts fromform.

Vocabulary

Intercept: _ 111/ (,Pf(l.\“{j'\fz POiﬁ‘\’ Whert, o ling

Ovoeels Ahe Y oy U OIS -
NJ
*they are very useful in graphing, solving, and interpreting real-life situations!

wintereept: _WHEYE 00 e (10$52C Y X-OXUS 5

the v -(oordingde 16 alwaus 74y
Find it by...plugging in ) for the \I(’VOE‘*}UI&/

~

Wi ¢ r v v YCCpC ) 3 (1€
yintercept: _WYWYC 0 LI (05528 e {I “AA%)

\ENAYA Y ] ! “T70 1\
e x-(oord i\ 1S OAWAUS 7040

Find it by...plugging in 0 forthe K"ﬁﬂ)ﬂ_lhﬁx




Practice

Find the x & y intercepts of each equation.
1, y=2x-3

A-inteveept Y- 05V (PY”

§
V=243 § Y= ZR-3
Oﬂl‘/\% Y= 20 3
%f/So,

2, 2x+ 4y =32

XNV P+ 5 N-NTCvept

ZArHy =372 2% +Hy =32

2K+ H-0=32 20+LW =37
A ’732

7 (O %
j] lfu,o)) j *° [j
3. y=-2

/ ievapy ¢ yAinteugk

\ _ -
horiZonta nonet N
linw |
' So, ((0,-2)




Lesson 3-4: Graphing in Standard Form

Vocabulary

Remember, we already learned about slope-intercept form of a linear equation, but that
is not the only form. We also have...

Standard Form:

Ax+ By =C

A, B, and C are all \‘(\K?\JQVS

+ It is easiest to graph from standard form using the

TYPES OF LINES

(no fractions or decimals!)

XY (RPES

Oblique Line Vertical Line Hotizontal Line
A A A
A —
‘\ & 7
< \\> < >
\2
v v v
Looks like... Looks like... Looks like...
Y=mxitho B
or... X - _"H; Y - :H:
Ax+ By = (C
Slope = = A/E) or {V) |Slope=yndLfined |Slope= ZCYO




Practice

1.

Using the equation 0.2x + 0.3y = 9.

STEPS:
1. Find the intercepts.

2. Plot the intercepts & connect
with a straight line!

x-intercept: O in for “\3" “

9]

0.2Z%+ 0:%:0=9
0,

v

OZZ X = 9
x=145

y-intercept: 0 in for “y"

0.2-0 + o,g\:] =9

%f’o\
o
0. 0') uD’

¥

4= 50
A. Graph the line x= 2,
219
7 {1=-3
2 V0
7 \ <
213
B. Find theof the line.
TWO PoINntS
st B
ETC

[Stepe = undefined |




Lesson 3-5: Writing the Equation for a Line

Vocabulary
When possible, use __ D) 0p6 ’\'ﬂ‘\' ‘PO‘( V) | You only need two pieces
of information...
ERUR A

| Sope I
Practice
1. slope = -3, y-intercept = 2 Equation: \’/ =-3 A
2. slope = 1/2, y-intercept = -5 Equation: \‘J = Vz A 5
3. slope = 0, y-intercept = -3.5 Equation: \II = OA” 3. 5 or \{:'35
4.  slope = -4, y-intercept = 0 Equation: _Y = “H X+ 0 or Y=-"K

BUT WATITH what if you don’t know the slope?!?! Then... ‘P\‘ﬂd it !

Practice
. Y\\ YI XJ— YZ- f\o
5. Contains points (-2, 3) & (6, -1); y-intercept = 2.
- - - -4
i’f______‘.. - "_L..%-- ,‘“__% Equation: \!" /?7 7& —‘_‘Z-
Kz TRy L5
/‘\
144
X\Vl
6. Contains points (7, 3); y-intercept = 35/'( o 5
7-% _ 2 pont (O, ) Equation: N =_ ] A +5
— = - X2 Yz !
01
di
Wi
7. Contains points (-2, 4) &'0, 12) Y-inv = \Z
XY, X2 Ve b \
12-4 Equation: \{ = L\ K\

-——-—-—-.-_--——;

3
.,-——-;\—-\

- Z
0--1 A
W



BUT WAIT!“ What if you dont know the y-intercept?!?! That's a little different...

When you don’'t know the y-intercept, you can use a new form called

DOINt - Q\DDF, form . -y

.............................

We can work from point-slope form to find %\0\}? -0t %‘)YW\ |

Practice
m X Y
8. Find the equation of a line with slope = 3, passing through point (-2, 10).
Y=Y, =m (AN%D
Y- 10 = 3" (Ch2)
Y-NPp = 2K+ L
+ |b\ +10
V=2 1| < dope-int. form b
) . , mﬁ X2 Yo
9. Find the equation of & line through omt@and (8, -1).




Wife's Age

Lesson 3-6: Linear Regression

Vocabulary
Seatterplot: 0 WO\ 4D digplay o St of doda g

z ’ i \Et"';.‘»(
Ao dora DOWIT >
- Datais _ NUWVW Vi)

- Data is usually collected from an experiment of some type of ‘Wi()\ \

Scatterplot Example

Examples
.
80 .
.
751 3
704 .
.
65 ven"® o &
P 2
. . ]
60 . &
= L] & |
551 *: 3 ; =
N 87
P
™ oo
0 sess’e
- - *
" e &
e
- LI
suldll ° w |
LT - L
__1[’, .:I::l'. |
sSRENe ey
.....
seE WH |
HER
3 -
e
XL Rl
‘ 2 2
301+ T T T T T o : : T T T
30 35 4p 45 S50 55 60 65 70 7 Eie] 2 3 4

Car Weight
Husband's Age °

Line of Best-Fit/Line of Regression: _ [ \ing Thoy FD“D\NS e
pathh of data m.pxgm‘a(fw‘nm{_’wg.

Example . *useful for making
1 L predictions with data
g
:;
£

Husband's Age



Correlation: _ 0L EASUYE  0F Yo W\Q’hﬂﬂQ‘ﬂ\D
WD e Va5

Positive Correlation means that as one quantity \HCWQSRS , the
other \WV(O& QXS as well.
Negative Correlation means that as one quantity W\(VCO- %C) , the
other (’\ﬂ Uff(l %{S

(SN ON Il Just because

**NOTE: Correlation does NOT iga.p;g\

two variables are correlated, doesiNQTymean that one is causing the other!
Correlation Coefficient (r ): C:\JNQS o numevical  valye 'P(W
ovvtlaon (UMY " on your calaiador)

T & the slope of the line is 1

If ris positive, the correlation is
& the slope of the lineis _—

The absolute value of rindicates the _ STV {10\ \’V] of the correlation or linear
relationship. The closer the magnitude of ris to 1, the stronger the linear relationship.

If ris negative, the correlation is

- 0 1
| neqarive coretlation | ptive ontlation |

< | |

Shong no ovrelafion “Shovg

ovyelation orre\dtign
Practice
1. ldentify the type of correlation for each data set. Give an approximate value for r.
Y Cye
A Y ) B. WIAK- poSitive
., egotive e (rx0.0)

(r=-1)

X




c. v nocovvtiokion D. 7

' (r=0) . firy Svong
[ ] L} - * @ %
* L] L] * ..0 : mqa h V\6
. . . L] L I .
W (rw07)
L J . » *
X X
2. Find the line of best-fit that represents the data below. Interpret the slope in
context.
# of
Absences 0 1 2 3 4 5 6 7 8
Avg.
Grade 92 90 83 76 72 68 60 54 50

O Stot = gdir... L1 & L7 (enter datfa)
@ Srat = (810 ~7 LinReg (Ax+o) 7 Enter

= -5.9 Y= 55 % + 937\

b=9%."7 ——
] Fovcach abst N o students
"7 7.9 « stong regative ovveloiion  grade dvops 5.5 poinis.
3. Find the line of best-fit that represents the data below. Interpret the slope in
context.
# of siblings 0 1 2 3 4
Avg. Grade 78 84 86 76 80

(= - 152 & weak neg. covyeladi on

Y= 04 % +31.L

Fov each Sbling, a ghadons
qrat dwps b.H goinks

% pod assumption W




