Precalc Section 1.1 Day 1.notebook August 25, 2015

Quick Review

Factor completely over the real numbers

1.x2+3x-4 3. 3x3-15x2 + 18x

(x=) (x+4) 3x (x*-5x+L)
2 x (X=2)(%-3)

2.X2-16 4.2x2-11x+5

&) &) (- 1)(#-5)
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Section 1-1: Day 1
Modeling & Equation Solving

Students will be able to:

» Use numerical, algebraic and graphical models to solve
problems and will be able to translate from one model to
another

e Use the Zero Factor Property

Tracking the Minimum Wage

The number in the table below shows the growth of the minimum
hourly wage from 1955 to 2010. It also shows the MHW adjusted to
the purchasing power of 1996 dollars.

Year MHW  Purchasing Power

a. In what five year period did the 1996 Dollars

actual MHW increase the most?

1955 .75 4.39

A005-2010 1960 1.00  5.30
b. In what year did a worker earning 1232 :22
the MHW enjoy the greatest 1975 210 9
purchasing power? 1980 3.0  5.90
970 1985 3.35  4.88
1990 3.80 4.56
c. A worker on minimum wage in 1980 was 1995 425  4.38

earning nearly twice as much as a worker on | 2000 515 4.69
minimum wage in 1970, and yet there was (ig?g §;Z) ‘5‘;‘2‘
great pressure to raise the minimum wage ' ‘

again...Why? )
Purclnas.wg Power was ‘QSS
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State Minimum Wage Increases for 2014

Bl states raising minimum wage

Washington {Unless otherwise noted, changes take effect 17101 4)
Minimum Yage; $9.32 Vermont
Change: $.13 Minimurn Wage: $8.73

Change: §.13

Minim?r;evg:gr;' 5310 New York -
o Minimurm Yage: $3.00
Clzngectii g Montana Changs 575

Rhode Island

Minimum Wage: $8.00
. Change: §.25

Connecticut
Minimum Wage: $8.70

Change: §.44
California = p =M1l New Jersey
: M Minimurn Wage: §8.25
Minimmum Wage: §o.00 * Ch AUE. o
Change: $1.00 Change: §1.00
Arizona
Minimum YWage: §7.90

Florida

Change: $.10
. . Minimum Waoe: §7.93
* MY Effective date is 12031713, Change: §.14

** 0 Only affects businesses with annual

gross receipts of $292,000+ peryaar. mBLR

A Effective date is THM 4L whian BLR cam

Labor Force Participation Rate ] )
11. a) According to the numerical

Year Female Male model, what has been the

1960 37.7 834 trend in females joining the

1965 393 805 work force since 19607

1970 433 796 : .

1975 463  77.2 INCre4sing

1980 51.5 77

1985 54.5 761 b) In what 5-year interval

1990 575 76.3 did the percentage of
women who were

1995 589  74.6 emrpT)]oyed change the most?

2000 599 74.7
2005 593 732 (415-1180
2010 586 707
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Labor Force Participation Rates:

Male vs. Female, 1948-2012
90% -

80% -
70% -
— Male = Female
60% -
50% -

40% -

30%‘\\|||\\||\\\|\\\\|\\||‘\\|\\\\|\‘|||\\|\\\‘|\\\||\\|||\||\\\||‘\\
1950 1960 1970 1980 1990 2000 2010

Analyzing Prison Populations

The table below shows the growth in the number of
prisoners incarcerated in state and federal prisons at
year's end for selected years between 1980 and 2010.

Is the population of female prisoners increasing over the
years? NES
Year Total Male Female 120,000
1980 329 316 13 o0 |
1985 502 479 23 o gng | o aethe

single fastest
growing

1990 774 730 44 20000 |Hmoorashic n
1995 1125 1057 68

2000 1391 1298 93
2005 1528 1420 108 ] I I
2010 1612 1499 113 e s o w w01 w0 05 0 o

e e o i AT
T bRl QUUYN 282 west Astor » Colville WA 83114 « (503) 684-1550 + www.novemberorg

#19

Women in State and Federal
Prison: 1994 - 2008

70,000 {
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19. Enter the data from the "Total" column into list L, Enter the
data from the "Female" column into L,. Check a few
computations to see that the procedures in (a) and (b) cause the
calculator to divide each element of L, by the corresponding
entry in Ly, multiply it by 100, and store the resulting list of

percentages in Ls,
Ly

Ly

X100

 uses formulas to relate variable quantities
associated with the phenomena being studied
e can be used to generate numerical values of

unknown quantities

c=MmC
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Comparing Pizzas

A pizzeria sells a rectangular 18" by 24" pizza for the same
price as its large round pizza (24" diameter). If both pizzas are

the same thickness, which option gives the most pizza for the
money?

/‘\D=/Qoo Ao=rrrz
= ([B)(Akl)

= {3

\ '
c =
N

o
--. V...
Se

#21

21. A garden shop sells 12" by 12" square stepping stones for the same
price as 13" diameter round stones. If all the stepping stones are

the same thickness, which option gives you the most rock for your
money?
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Exploration 1: Designing an Algebraic Model

A department store is having a sale in which everything is disco
marked price. The discount is taken at the sales counter, and t
6.5% and a local sales tax of 0.5% are added on. '

1. The discounted price d is related to the marked price m by
formula d = km where k is a certain constant. What is k?
Jlm

m= %

2. The actual sale price s is related to the discount price
formula heret is a constant related to the
tax. Whatist? e i

t'. Gc‘) "‘1‘) :7

3. Using the answers from 1 and 2 you can find
relates s directly to m by the formula s = p

e visual representation of a numerical model or
an algebraic model

e can be used to give insights into the
relationships between variable quantities.

L

reaction time (sec)
[

6 7 8 9 W 11 12 13 1415161718
age in years

August 25, 2015
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Visualizing Galileo's Gravity Experiments

Galileo Galilei (1564 - 1642) spent a great deal of time rolling

balls down inclined planes, carefully recording the distance

they traveled as a function of elapsed time.

What graphical model fits the data below? P4 ra‘:olq - Ver'l-ex @orgin
Can you find an algebraic model that fits?

Elapsed time 0 1 2
(seconds)

Distance travled o 075 3

. 6.75| 12 |18.75| 27 |36.75| 48
(inches)

NORMAL FIX3 AL’ REAL DEGREE HP

23. A physics student obtains the following data involving a ball rolling
down an inclined plane, where t is the elapsed time in seconds and
y is the distance traveled in inches.

t 0 1 2 3 4 3)

y | 0 (12) 48 |10.8|19.2| 30
N—"

Find an algebraic model that fits the data.

Y = 12t
- l_(-(-_q'
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Fitting a Curve to Data

In example 2 we showed that the percentage of females in
the US prison population has been steadily growing over the
years.Model this growth graphically and use the graphical
model to suggest an algebraic model.

—_—

PercentageH) of Females in the Prison Populatiogrears after 1980

[_l)%t 0|5 10|15 |20 | 25

Ll* F 139146 |57|60|67/|71

HORMAL FIX3 AUTD REAL DEGREE HFP

#13 & #15

13. Model the data graphically with two scatter plots on the
same graph, one showing the percentage of women
employed as a function of time and the other showing the

same for men. Measure time in years since 1960.
Year Female Male

1960 37.7 83.4
1965 39.3 80.5
1970 43.3 79.6
1975 46.3 77.2
1980 51.5 77

1985 54.5 76.1
1990 57.5 76.3
1995 58.9 74.6
2000 59.9 74.7
2005 59.3 73.2
2010 58.6 70.7
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15. Model the data algebraically with linear equations of the
formy = mx + b. Write an equation for the women's data
using the 1960 and 2010 ordered pairs to compute the

slope.  x

Year Female Male

o B4y < 58.6- 3171

1965 393  80.5

1970 433 796 Q\ 0 )

1975 463  77.2 ”) (160
1980 515 77

1985 545 761

1990 575 763

1995 589 746 (A -8 x +30.7
2000 599 747

20 503 732

)
E 10 588D 707

Pg. 74 Homework: # 3 - 30

Multiples of Three
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