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' : Objectives:

* Solve linear equations.
* Solve linear inequalities.
* Solve a linear formula for a variable.




Golden ul ’
* Do unto others as you would like

them to do unto you.
Jesus

* Do unto one side of the equation as
you have done unto the other side.
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* General way to solve linear equations
* Get the variables all on one side
* Get everything away from the variables

Always follow the

Golden Rule!!!
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. Sole 3x . 6

-0 "~ «Solve2(x+1) =5x

3x+6=0
3x =—6
x=-2

2(x+1) =5x
2x + 2 = 5x
2 =3x
2

3%



4(x+5) =16
x+5=>4
x=-—1

—2x+5<17 —x
—-x+5<17
—x <12
x> —12



2x + 5y =12

5y =12 - 2x

12 — 2x
5

y:

3rh+5h =7
h(3r +5) =7

B = 7
T 3r+5




A real estate agent S base salary is $22 000 per year. The agent earns a 4%
commission on total sales. How much must the agent sell to earn $60,000 in
one year?

Total money = base salary + commission percent - sales
60000 = 22000 + 0.04x
38000 = 0.04x
x = 950,000



0-02 Use Prohlem;

.Sg‘lﬁgFStrategles and
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. The USA uses degrees Fahrenhelt for temperature

* The rest of the world uses degrees Celsius.

* That means we need a formula to convert between them.

11
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0 02-Tse ProblemS__,, it

Common f01 mulas (Memorlze')

* Distance/Rate

* Temperature

* Area of a Triangle

* Area of a Rectangle
* Perimeter of a Rectangle

* Area of a Trapezoid

* Area of a Circle
e Circumference of a Circle

d=rt
F=§c+32
A=21pn

2
A="Pw
P=2¢+2w

A= (b +bh
A = nr?
C =2nr

12

12



. EaSIest to start by ertlng an
equation in words. This is called a
verbal model.

* You probably think this way in your
head already.

b i - T ST AT T SO S ——

‘ ate 1es~~and‘Mdde

. Ways to find a Verbal model
* Use a formula

* Look for a pattern

* Draw a diagram

13
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« An artic tern ﬂles an average speed of 16 7 mlles per hc
take to fly from its winter grounds in Antarctica to its b
Greenland, a distance of 12000 miles?

“You imbecile! We flew 12,000

miles for THIS?”

14

Distance = rate - time
mi

12000 mi = 16.7— -t
hr

t =719 hr = 299 days

14



0 02 Use Prohlem.Solvm%“‘*"

. PARAMOTORING Thetable shows the helght h of a paramotorlst afer t

minutes. Find the height of the paramotorist after 8 minutes.

Time (min), £ 0 1 2 3 4
Height (ft), h 2400 2190 1980 1770 1560

Subtracting consecutive heights shows that the paramotorist is losing 210 ft per min.

Height = initial height — rate - time
t
h = 2400 ft — 210 L% - 8 min
min
h =720 ft

15
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0 02 Use Prohlem.Solvmg" S't@g_les~~and Models

jore

- Abear walks 10 mlles towards the west. Then it turns around and walks back
east for 2 miles to try to catch a fish. After lunch it walks 5 more miles west until
it finds a place to sleep. How far is the bear’s sleeping location from its starting
position?

16

Draw a diagram (west is negative)
—10mi.+2 mi.—5mi.= —13 mi.
13 miles to the west

16



0-03 Solve Ahsolute*Valu(eFEquatmns and

: Objectives:

* Solve absolute value equations.
* Solve absolute value inequalities.

17



! Solve Absolute Jejre D

. Absolute Values
* Distance from origin to coordinate
* In one dimension, turns the number positive

*|x|=
e Distance between xand 0 is b

| x-k|=
e Distance between xand kis b

18

18
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Steps toSolve Absolute Value Equatlons

1. Write two equations.
a. One with the absolute value expression positive.
b. One with the absolute value expression negative.

2. Solve each equation.
3. Check your solutions.

19
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. Solve ‘
*|x —3| =10

ratig fl‘S‘

20

x—3=100r —(x—3) =10
x=13o0orx—3 =-10
x =13 orx = -7

2x+5=3x0or —(2x+5) =3x
5=xo0r2x+5=-3x
x=50r5=-5x

x = 5 or x=—3{—3does not check)

20



e Solve
*|4x — 1| =2x+9

21

4x —-1=2x+9 - 2x—1=9 - 2x=10 - x =5
OR
8
—Ux-1)=2x+9 » —4x+1=2x+9 » —6x+1=9 —> —6x=89x=—g
4

-3

21



. Solve absolute value 1nequa11t1es the same as equatlons
 Exception: write answer as compound inequality

* Solve c |7-x|<4
| 2x-7]|>1

22

2x—7>122x>82>x>4
OR
—2x—-7)>122x—-7<-122x<62>x<3
x<3orx>4

7—x<4> —x<-32x=>3
OR
—(7—x)<42>7—-x=2-42> —x=2-112>x<11
3<x<11

22



| 03 Solve- Ilbsolute .Va_;"

* In manufacturmg, tolerance is the amount of allowed d1fference between the
real-life measurement and the standard.
|Actual — Standard| < Tolerance

* Ostrich eggs have an average mass of 1950 grams, with a tolerance of 350

grams. Write and solve an absolute value inequality that describes the mass of

ostrich eggs.

23

The distance between the actual weight and the target weight should be less than or equal
to the tolerance.
|x —1950] < 350
x — 1950 < 350 2 x < 2300
OR
—(x —1950) <350 > x — 1950 = —350 2> x = 1600
1600 < x < 2300



4 Objectives:

£+ Find the slope of a line.

* Determine whether lines are parallel, perpendicular, or neither using slopes.

*  Write the equation of a line.

24
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-_ : 0_04 Fmd Slope .and M

1t:\ ua_t10ns~ of Lm’

g rise
ope = ——
p run (x Yy

Y2 — V1
m=—m— A:Jﬁ) run

xZ —x1 &

rise

Slope is the rate of change

25




» Positive Slp
* Rises

* Zero Slope
* Horizontal

* Negative Slope
* Falls

* No Slope (Undefined)
* Vertical

There’s No Slope
to stand on.

No

26

26
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004 Fmd Slope _and Wfit:‘

. F1nd the slope of thehne passing through the glven pomts Cla551fyas rises,
falls, horizontal, or vertical.
*(7,3),(-1,7)

*(7,1),(7,-1)

27

Yo—Y1 8-3 5 .
m=="—"—==— =" rises

X2—X1 -0 4

Yo—y1  7-3 4 1

:—=—=—=——;fa||5

X2—X1 -1-7 -8 2

yo—y1 -1-1 2 . .
m = =—— = —— = — - = undefined; vertical

X2—X1 7-7 0

27



. Parallel Llnes
* In the same plane and do not intersect
* Go the same direction
* Slopes are the same

* Perpendicular Lines
* Intersect to form a right angle
« Slopes are negative reciprocals

* OR Product of slopes is -1

2 3
e—and —-
3 2

094 Fmd S‘lope .an, W e

28

28



. Tell whether the llnes are parallel perpendzcular or nelther .
* Line 1: through (-2, 8) and (2, -4)
* Line 2: through (-5, 1) and (-2, 2)

29

. - -4 -8 12
Line1:m = 22221 = =——=-3
Xo2—X1 2—(—2) 4
. - 2-1 1
Line2: m = 22221 = ==
Xo2—X1 —2—(—5) 3

Perpendicular

29



. ertlng Equatlons of Llnes

* Given slope and y-intercept
* Use slope-intercept form y=mx+b

* Any other line
* Find the slope (m)
* Find a point the line goes through (x, y,)
* Use point-slope form y-yi=m(x-xq)

30

30
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004 Fmd Slope .and

. it passes through (- 6)and has a e 1t passes through ( 1 Z)and (10 0)
slope of 4.

31

Given slope and point
y —y1=m(x —x)
y—6=4(x—(-1))

y—6=4x+4
y=4x+10
Given two points
Y2 = Y2 _ 0-2 2

m:x —x; 10 — (-1) -1

y— :V1_7;l(x x1)
y—0= ——(x—10)
2 20

yz—ﬁx+ﬁ

31



004 Fmd Slope .and W

*Ina chemlstry experlment you record the temperature to be 5 °F one

minute after you begin. Six minutes after you begin the temperature is 20 °F.

Write a linear equation to model this.

32

Two points: (1, -5), (6, 20)
y2—¥y1_ 20—(=5) 25
m= = =_=5
Xy, — Xq 6—1 5
y—y1 =m(x —x)
y—(=5)=5x—-1)
y+5=5x-5
y =5x—10

32



: Objectives:

== + Graph equations of lines in slope-intercept form.

* Graph equations of lines in standard form.

33
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23 8 _: - A ’i --'_i‘"._;?:.:;’-r - = - \ | = Cep
* The simplest way to graph
* Make a table

Choose a reasonable range of x values usually including negatives.
Substitute each x value into the function to find the corresponding y value.
Plot the points on a coordinate plane.

Draw the line through the points.

sl o

34

Making a table always works to graph functions

34



. Graphy—x—S o

h 4

N

35

Make a table

X -3 -2 -1
3

y 6 1 -2
6

Graph the points and draw a curve

35



) Slope 1ntercept form
cy=mx+b
* mis slope
* b is y-intercept

.__.—--—_.--r

f. Lmesn

. T0 graph

1. Solve equation for y

2. Plot the y-intercept

3. From there move up and over
the slope to find another couple
of points

4. Draw a line neatly through the

points

y-intercept is where the line crosses the y-axis

36



cy=x—3

cf(x)=2—x

37
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f:.lﬂ; of Lmesa &3
\ T

. Standard Form * X- 1ntercept

*Ax+By=C « Ax+B(0)=C
* A, B, and C are integers « Ax=C
cy=C
 To graph A
1. Find the x- and y-intercepts by
letting the other variable = 0 * y-intercept:
2. Plot the two points « A(0) +By=C
3. Drf;lw a line through the two «By=C
points c
Yy ==

S 2~ aEALS T Lo . =

38



jore

.y:c

* Vertical Lines
*x=¢C

 Horizontal Lines

39



* Graph
« 2x+5y=10
ex=1
oy:_4

x-int: 2x +5(0) =10 2x =10 ->x =5
y-int:2(0) + 5y =10->5y=10->y =2
Vertical line
x-int: (1, 0)

Horizontal line
y-int: (0, -4)

7

’

(5,0)
(0,2)

40
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IMEAGIONS

0-06 Graph Absolutesialue=Functions

* Graph absolute value functions.
¢ Describe transformations of functions.

and_

41



0 06 Gra h Rh ol te Val e/F 0
ot R e .;"' et
f(x)—a f(x—h)+k

* Transformations (changes to graph'’s size, shape, position, or orientation)
e Stretch/Shrink
* a is the factor the graph is stretched or shrunk vertically
* Multiply the y-coordinates by a
* Reflection = Flips the graph over a line
* If a is negative, the graph will be flipped over the x-axis
* Translation = moves graph
* his how far graph moves to right
* kis how far graph moves up
 Apply stretch/shrinks and reflections before translations
* Multiply before adding

42



0 06 Graph Ahsolute Valu

. The graphof j(x) 1sg1ven Sketch the

following functions.

vy =—3f00

7-_7“:1-;.',‘ et 3

'dns d —T-ransformatlons

A 4

Reflected over the x-axis because of the -, shrunk vertically by factor of ; because of the %.

Reflect the graph over the x-axis first.

Make the distance from each point to the x-axis half the distance.

43



The graph of j(x) 1sg1ven Sketch the
following functions.

cy=f(x—-1)+3

h=1andk =3, so translated right 1 and up 3.

44



) - 06 Graph Ahsolute _Value Fu

. AbsoluteVale Functlon
*f(x)=alx—h|+k

 Simplest y = |x|

To graph an absolute value graph,
» Make a table of values,
* OR

* plot the vertex (h, k)

* follow a slope of a on the right
and —a on the left.

Lt s
e

y #;‘f{,_ AAFT

fons zm-d —Transformatlons

f l\\
< / \ >
Slope of \
leftpis -1 Vertex Slope of
rightis 1

45
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0 06 Graph Hhsolute Value /F 1g11§ and —T-ransformatlons

. Graph andcompare w1th y=|x|

=|x—2|+3
<€
\ 4
y=alx—h|+k
=|x—-2]+3
h=2,k=3
Translated 2 right and 3 up. The vertex will be (h, k) = (2, 3)

a=1
The slope of the right side will be 1. (Translated 2 right and 3 up.)

46
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i) 06 Graph Ahsolute Value Fuvp d—Transformatmns

. Graph andcompare w1th y= |x| _ -

cy =1x|

A

A 4

y=alx—h|+k

= Z1x]
y= 4 x
h =0, k =0 since they are missing

Not translated. The vertex will be (h, k) = (0, 0)

1
a=-
4

The slope of the right side will be 1/4. (Shrunk vertically by factor of %.)

47



T it 3

0 06 Graph Ahsolute Value /Fun’:"“_l pg\li and —T-ransformatlons

. Graph andcompare w1th y=|x| - - |

cy=-3x+1| -2

y=alx—h|+k
y=-=-3x+1| -2

h=-1,k=-2
Translated 1 left and 2 down. The vertex will be (h, k) = (-1, -2)
a=-3

The slope of the right side will be -3. (Reflected over the x-axis, stretched by factor of 3,
translated 1 left and 2 down.)

48



hAh T <
006 Grap solute Valug _u -.7\

erte an absolute value equatlon for
the given graph.

Vertex is at (-3, 5), so h=-3 and k = 5.
The slope of the right side is —% = -5,so0a=-5
y=alx—h|+k
y=-5|x+3|+5

49



Objectives:

2 + Determine whether an ordered pair is a solution to an inequality in two

variables.
* Graph a linear inequality in two variables.

50



« Linear Ineuality in variables . (3, 8)
* Like linear equation, but with
inequality instead of =

* Tell whether the given ordered pair
is a solution of 5x —2y < 6

* (0' _4)

5 -2y <6
5(0)—2(—4) <6
856
Not true, so not a solution
5x -2y <6
5(-3)—-2(8) <6
—-15-16<6
-31<6

True, so it is a solution

51



* Graphing a linear inequality A
1. Graph the line as if it was = 7
2. Dotted or Solid line /
* Dotted if <, > i
* Solid if <, =, > 4

3. Shade / ‘
* Test a point not on the line
* [f the point is a solution, shade that side of the line
« [f the point is not a solution, shade the other side of the line

52



0-01 GraphLmear Inegualities= <% 5

Graph the line: Vertical line at x = -4.
Solid because equal to.
Shade the right because that is where the x’s are bigger than -4.

53



ot in - RGP S T a7 A T S S ——
v Ty rsae.,

arslnequalitiess <7

\
\
\
\
\
<€ >
[\
\
\
\
\
X
\
\
A 4

Graph line: y-int = 0, slope = -3.
Dotted because not equal to.

Pick (1, 0) as test point. y > —3x — 0 > —3(1) - 0 > —3. This is true so shade that side
of the line.

54



Graph the line: y-int = 3, slope = 2.

Solid because equal to.

Pick (0, 0) as test point. y < 2x + 3 - 0 < 2(0) + 3 » 0 < 3. This is true so shade that
side of the line.

55



T

arslnequalitiess <7

T s A AL T S e —

* Graph
P \ -
cy<3|x-1|-3 i
\ {
\ /
)/
\) 1
\ 1
\ I
<€ + -
A | £
X7
Y
4

Graph the absolute value:h=1,k=-3,a=3
Dotted because not equal to.

Pick (1, 0) as test point. y < 3|x — 1| =3 >0 < 3|1 — 1| — 3 - 0 < —3. This is false so
shade the other side of the line.

56
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-l 0 07 Graph_,_,Lmee‘i‘.f\ ' alltles-h

* You have two part tlme summer ]obs one that pays $9 an hour and another
that pays $12 an hour. You would like to earn at least $240 a week. Write an
inequality describing the possible amounts of time you can schedule at both
jobs.

Rate problem: rate x amount = total

9x + 12y > 240
Greater than sign because the 240 is the smallest we want, so the small side of the sign is
pointed at 240.

57



* Graph the previous answer

* [dentify three possible solutions of
the inequality

0 2 46 8 10121416182022 2

0 3 6 9 12 15 18 21 24 2730 33 36

9x + 12y = 240
Graph the line: This is in standard form, so find the intercepts.
x-int: 9x + 12(0) = 240 - x = 26.7
y-int:9(0) + 12y = 240 - y = 20
Solid line because equal to.
Test (0,0).9x + 12y > 0 - 9(0) + 12(0) = 240 —» 0 > 240. This is false, so shade the
other side of the line.

Pick any three points in the shaded area.
Sample Answers: (15, 12), (24, 4), (3, 20)

58



' : Objectives:

* Determine whether how well data fits a linear relationship.
* Find the equation of the best-fitting line given a set of data.

59



. Scatter Plot |
* Graph of many data points

* Positive Correlation
* The slope of the scatter plot tends to be positive

» Negative Correlation
* The slope of the scatter plot tends to be negative

* No Correlation
 There is no obvious pattern from the scatter plot

100

50

150 |

100

50

60
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. Correlatlon Coeff1c1ent (r)
* Number between -1 and 1 that measures how well the data fits a line.
* Positive for positive correlation, negative for negative
* r = 0 means there is no correlation

61



. For each scatter plot (a) tell Whether the data have a p051tlve correlatlon a
negative correlation, or approximately no correlation, and (b) tell whether
the correlation coefficient is closest to -1, -0.5, 0, 0.5, or 1.

VA - Vi Vi
- » ® -
100 100 7S 100 o -
[ ] i -
P ® ®
50 T | e 50 °e L 50 &
® e® ® L
| eo® -
0 > 0 - 0
0 2 4 6 X a 2 4 6 -\ 0 2 4 6

Positive, r = 0.5
Negative, r= -1

No correlation, r =0



- Best- flttlng llne
* Line that most closely approximates the data

* Find the best-fitting line
1. Draw a scatter plot of the data
2. Sketch the line that appears to follow the data the closest
* There should be about as many points below the line as above
3. Choose two points on the line and find the equation of the line
* These do not have to be original data points

See example 4 in the textbook to see how to do this on a Tl graphing calculator

63



. Monarch Butterﬂles The table
shows the area in Mexico used by
Monarch Butterflies to spend winter,
y, in acres x years after 2006.

. Approx1mate the best f1tt1ng line
for the data.

 Use your equation from part (a)
to predict the area used by the
butterflies in 2016.

4

16.5 114 12.5 4.7

9.9

Sample Answer: y = —1.89x + 14.97

Sample Answer:

y = —1.89(10) + 14.97 = —3.93 acres (they would be gone, extinct!)

64



+ Finding Lincar Regressiol
1. Push STAT and select Edit....

2. Enter the x-values in List 1 (L1) and the y-values in List 2 (L2).
3

To see the graph of the points
a. Push Y=and clear any equations.

b. While still in Y=, go up and highlight Plot1 and press ENTER. g=ax+b
¢. Press ZOOM and select ZoomStat. a=.1721124387
4. Push STAT and move over to the CALC menu. E?;f;ggggg?g%

.r‘= . 9624895768

vt

Select LinReg(ax+b) (Linear Regression).

6. Make sure the Xlist: is L1,the Ylist: is L1, the FreqList: is blank, and
the Store RegEQ: is Y1.
a. GetY1 by pressing VARS and select Y-VARS menu.
b. Select Function....
c. SelectY1.

7. Press Calculate

¢ The calculator will display the equation. To see the graph of the points
and line, press GRAPH}.) y a grap P

65

Note: Older Tl graphing calculators do not have the screen in steps 6 and 7. After selecting
the LinReg(ax+b), the screen just shows "LinReg(ax+b)". Press ENTER again to see the
result. To see the graph, enter the equation into the Y= screen and press GRAPH.

65



4 0_ 08-Draw Scatter-

. Fining Linear R

sl o

egssion on a NumWorks
graphing calculator

On the home screen select Regression.
In the Data tab, enter the points.

Move to the Graph tab.

To set the regression type

a. Press (o) or select Regression.

b. Select the desired regression type.

c. Press () or the down arrow and read the
equation and correlation coefficient.

Auto

20

16

12

Axes WNavigate Regression

=1} 100

50 6@ 7@ 8@

¥=T75. 16666E6T 4=13.33333333
Y=0.17T04B666B%+0. 02517520849

114

66
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