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Word Problems - 1.1 Functions and Models
Math 119 - August 24, 2018

During the first week of Jannary, Landon notes the number of flasheards he can complete in 2 minutes
daily and records the data in the table below.

January 1
# of Flashcards 30 31 30 32 34 33 35

2
w
=9
(1]
=)
-1

1. What is the domain?

11,2,3,4,5,6,7%
2. What is the range?
i 30: 'Sl'-sz' 33' 3qf 35}
3. Which day(s) was he the slowest?
Jaa | omd 3

4. Which day(s) was he the fastest?

Sa 1
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(_) Word Problems - 1.2 Graphs of Functions
‘ Math 119 - August 27, 2018

1. Graph y = 32% — 622 then find the following.

(a) Find turning points and express your answers as ordered pairs.

(-1,-3), (0,0}, (1 -3)

(b) What are the r-intercepts? (Again, you should express your answers as ordered pairs.)
144, O)
(-L.414,0) (o, 0) (1414, o)

2. Plot the following data:

x =10 -3 ~1 0 2 5 7
y=f(x) 82 33 19 12 -2 -23 =37

(a) Change the plot domain to be —15 to 10.

@

(b) Change the plot range to be —45 to 100.

(c) Now plot the line y = —7z + 12. Does this line fit nicely with the data?
Yes

(d) Are the data points on line? (You should check a few points, not just look at the graph.)

y=-7(-10y ¢ 12= 70+ 2= 92/

y = -—7(05*"[2 = 17 /

Ves



3. Landon notices that the temperature (in Fahrenheit) of a cup of apple juice after it is placed is

removed from the fridge is given by the equation
F=35+ Ly
- 50

He also notices that this equation only works for the first 30 minutes.

(2) What is the dowmain of this problem?

fo! 30

(b) Draw a quick sketch of the graph (with the help of a graphing aid).

=
A

{c) What is the temperature when the apple juice is initially removed from the fridge?
2
to » 3n F
{d) What is the temperature after 30 ininutes?

t-eso » 53°F

&



4. Between 1950 and 2008, the percent of the voting population who voted in presidential elections
{during election years} is given by

f(z) = 0015122 - 1.213x + 75.26
wlere 2 is the number of years after 1950.

(a) What valuc of = corresponds to the year 19507

x= 02

(b) What is the value of z that corresponds to the year 20087
x=5%

(c) Label the z-axis and y-axis appropriately.

T

Years aLwec Pecgennt of uo_{.:,\j Foeu-&a\:‘v'\o/\
950

(d) Which year had the fewest percent of voters.

X=40 = 1490
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Word Problems - 1.3 + 1.4 All About Lines
Math 119 - August 29, 2018

1. The function P(t) = 2.6¢ + 18.2 can be used to estimate the yearly profit from selling boxes of mochi
in millions of dollars, as a function of time (in years) measured from 1990.

{a) What is the slope of the graph of this function?
2.l

(b) What is the rate of change? (Include units.)
2. willion
cer
{c) Interpret the rate of change by selecting onc of the following.
(37 Each year the profit is increased by $2.6 million.

ii. The profit will increase by $2.6 million for each additional box of mochi sold in
a year.

iii. The profit will decrease by $2.6 million for each additional box of mochi sold in
a year.

iv. Each year the profit is decreased by $2.6 million.
{d) What is the t-intercept?

PLeY=© . _18.2
: > t = Zil
O=2.LE+15.2 P—
{e) What is the P-iniercept? What does it represent?
t=0

P(O)?-lf.z la 14010’ ﬂ 18.2 m:l(:g.« was

waad e \:)y selling v ot |
2. Dillon is studying the temperature on a distant (and oddly flat) planet. He finds that the surface

temperature is 45°C. He also finds that the temperature decreases by 3°C for each kilometer you go
up from the surface.

Let T represent the temperature {in Celsius), and let H be the height above the surface (in
kilometers).

{a) What is the rate of change? (Include units.)
3°C
—
L SEVN

(b) Write an equation relating T to H.

Sur lace .{-—wla = 45 Cc =5 [OI 45>
T=-2 a1l L’—“‘T—-‘n{-:
T =

RH+HS



3. Jenny is driving to Charlotte. Suppose that the distance to her destination (in miles) is a lincar f"ﬁ"“'
function of his total driving time (in minutes). Jenny has 69 miles to her destination after 32 minutes -
of driving, and she has 47 miles to her destination after 54 minutes of driving.

(a) What is the rate of change? (Include units.) What would we interpret this as in every day life?

(32,4 (sHd +47 ,
3 ' ) Slres qPFraa.aL‘..'.‘:

47-C19 - 27 - Chranrtottz ot

Yy R S Ml oo N L0 mpl
{b) Write an equation relating her distance from Charlotte to time.
d =-+t +b
L4 :=-32 b
1ol =L
d= -4 +10l@®
(¢) How many miles away from Charlotte did she start? -
Stort: tz O
= d = lo |

{d) How many miles will she have to her destination after 66 minutes of driving?

'b:(aCo =" A_-_'7

d = -0L06+ 10

1= 3L
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Functions Operators Example

Arithmetic +-*/ 6.571428571

Exponets o 16384

Square Root SQRT() 1.414213562
Logarithms LOG(),LN() 1.386294361

Eulers constant,e  EXP() 2.718281828 this is e”1
Sum SUM() C19

Average AVERAGE()

K Lze k R
Wednzsda
S —

India bakes a variet of cookies for her friends every Winter Break. Below you'll find how many
of each kind of cookie she wants to bake for each friend. How many of each kind did she bake?

How many cookies are there in total?

Friends Raspbery Almond |Peanut Butter |[Molasses
Kennedy 4 8 6 18
Ajia 6 6 6 18
Alison 10 0 8 18
Lauren 8 3 7 18
Total: 28 17 27
Number of cookies 72
Brooks' has exam scores of 94, 89 and 92. What is his average score?
94 a9 92 91.66667
91.66666667
Create a scatter plot of the following data
Age of Tree (years) |Height {feet) Height of Tree
1 6.0 25.0
2 10.0
3 13.0 _ 20.0 ‘.____.,,.......o.---o----o
4 15.0 § e ..‘,.-.
5 16.5 = o
6 17.5 ® 100 o G
7 18.5 = ¢
3 190 5.0 y=0.0186%3-0.5212%% + 5.1662x + 1.4818
. R?=0.9991
g 195 0.0
10 19.7 0 4 G 8 12
11 19.9 Age of Tree {years)

Format cell data: Right Click -> Format Cells...
Scatter Plot: Hightlight Data -> insert {Tab) -> Charts -> Scatterplot
Trendline: Design -> Add Chart Element -> Trendline -> More Trendline Options...
About how tall will the tree be when it is 13 years old?

21.4238
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Ex:

L(x)= 14 - 3x Gser £ P()= 2 .

w Lt

o) So lve
2 = 14 -3 x
| Gl

-2 = -3 X

X = i
b} Find Yioe zeros o@é .P(x).
£y =0
14 -3x = ©
-

3

-



In Class Problems - 2.1 Solving Linear Equations
Math 119 - September 7, 2018

Simplify all of your answers and do not use a calculator unless otherwise specified. I expect to see at least
one intermediate step of work for all problemns - no answers with no work.

1. Solve 3z + 4 = 2 — z for .

_ 5 13 .
Yy g - o LeD:tz
_ 1S 20
Hx = 12 " 2
W

-
-—

X = - —

“g
2, sclve§=”’—;3+%fow‘ Led: 19
O 2y = B{x-2) 414
= Sx—;%\‘__\o + 1Y
ax = 4
=-1

3. Solve 7.41x = 2.53x — 9.76 for x. (A calculator is permitted but T still expeet to see some
intermediate steps written.)

7.4l x - 2.3 x =-9.7¢C

Y.8% « =276

-
¥



e
4. Given the linear equation f(x) = 4z — H.

(a) Solve f(z) =0
O=Hx-3C

Ux = 3L

x = 4

(b) What is the z-intercept?

9:—""‘{)( —3(&

=> )(‘;q

{¢) Find the zeros of f(x).
O = L]‘ X -3 C

=% ¥=q

. (d) What do you notice about parts {a)-(c)? What does that mean about the questions?
Qiree shep anmd s

Tuy tad XMz sawst
o SOEC. Thae aLu.-tS'l".oflS ot

e gawn<

A:-(‘fa-mi— way s o-c\ o.sk:/\.s ot sCmt "’("‘-:f\ﬂ-

5. Solve c(z +a) = b for z.

o

= =

x4+ Q

&
b
o = 0O
“ = e



o G. The profit (in millions of dollars) from the production and sale of sclling Legos is modeled by the
- function P{r} = 2.6z - 0.13 where z is in thousands of Legos. (Use of calculators is permitted.)

(2) Selling 6,500 Legos will give how much profit?
Ple.B)= 2.L(6.©\ - 013
= \L.77

L L. 77 e

(b) Selling how many Legos will give a profit of $52,000,0007
Ly (=512
52 = 2.Lx -0ax
S2.13% = 2. Lx

10.06% = X

20,050 Lcqes

O {c) To avoid loss, how many Legos must be sold? (Hint: Try graphing the function and labeling
hoth axes.}

O3 = 2 (e

0.0 = X

o, 05 -\—\-mou.souw-é.

O =X ch’lo"a
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In Class Problems - 2.2 Modeling Linear Functions
Math 119 - September 10, 2018

1. A Paramount elliptical machine provides the table below, which gives the desired heart rate during
exercise for cardiac health based on age of the person exercising,

Age Heart Rate
(years) (bpm)

20 160, .3
30 152 N

40 144 -8
50 136

60 128

70 120

(a} Can the desired heart rate be expressed as a linear function?
Yes

{b) Is the linear function cxact?

Yes

(c) Find the linear function that models this data.

\/:: —O_% 5(4'\71-9

(d) What is the desired heart rate for someone who is 26 years old? Is this interpolationg or
extrapolation?

59,2 \o?wx

(e} What is the desired heart rate for someone who is 80 years old? Is this interpolationg or

extranlation?




o

2. Some Big Pants Corporation, LLC revenues from 2010 to 2016 are shown in the table below.

Year Revenue
($ billions)
2010 10017
2011 i & 193
2012 12.655 -~ 1. 239
2013 14.259
2014 17.752
2015 19.785

{a) Can the revenue be expressed as a linear function?
\
les

(b) Is the linear function exact?

N o

{c) Find the linear function that models this data. Use y as revenue in billions and x to be munber
of years since 2010. (Round to the nearest tenth if needed.}

Y: 20 X +q2 4

() What is the predicted revenue for 20207 Is this interpolations or cxtrapolation?

"& 7%.7 W.lion
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In Class Practice - 3.1 Quadratic Functions and Parabolas
Math 119 - September 21, 2018

1. Jalen stands on top of a building and launches a rocket off it. The height of the rocket (in feet) can
be described as a function of time,

h{t) = 40 + 18t - ¢*

(a) Is this function concave up or down?

DOU.)\/\.

(b} What is the height of the building?

“Ho &+

(c] When does the rocket reach it's greatest height?

(d) What is the greatest height that the rocket achieves? (A calculator may be used.)

w(a) =do+18(a)- 81 = |21 €

(e) When does the rocket strike the ground? (You may graph it to find the solution if you can't
solve quadratics on your own.)

o= (zo-t\ (2 +t)

t= 275

(f) What is the time interval during which the rocket is going up?

O +o 9



(g) What is the time interval during which the rocket is going down? : L

q Yo 20

2. The cost of producing pens is given by
C(p) = 21.1 - L.8p + .1p°
where C' is the cost (in dollars) of manufacturing 100 pens and p is number of hundreds of pens.

(a) Is this function concave up or down?

up

(b) How many pens should mace to minimize the cost for each pen? (If you don’t know how to deal
with decimals in fractions please ask!)

-1.% 1. €
— — = = q
¢ = 20.\) -2

{c) How much is the mininnun cost to produce 100 pens?
=28.7 - IL.2 = |3 R13

et walalmaum
(d) How much does% cost to produce 1 pen?

",‘:.5—- . R o\3
Yol
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In Class Practice - 3.3 Power Functions
Math 119 - September 26, 2018

1. Compare the graphs for:
flr) =222 glz) = 0253 hizr) = 2293 jlr) = 02293

{a) Are the all increasing?
/
(=S
{b) Which function grows fastest?
C(xN
{c} Which function grows slowest?

{d} Based on the comparison you've done, will a graph grow more slowly by putting a number less
than 1 in front of the = or by putting & munber less than 1 in the exponent?

P_,y ?LL'&‘(:I'/IS M‘\‘C VlU\M“‘—"r l-tSﬁ '(/L\a‘u\
1 A Mae expoaeat |\ m
de cided Al \oy CJDV\-'\(OG\“":I'\a SC:()

o W),



;"‘\
2. The representation of females in physics continues to show steady increases. The number of female -
physicists can be modeled by

F(x) = 263! i

where 2 is the numnber of years after 1980 and F(z) is the nunber of female physicists in the
thousands.

(a} What is F(35)? What does it wean?

(b) How many female physicists will there be in 2020 according to the model? {Round down Lo the
nears whole number.)

0O o3 .3

?oltpog
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10.
11.

WeekK 7
Monc{o..y

Exam 1 Review
Math 119

. Give the definition of a function.

What is an independent variable? Dependent variable?
What is the Vertical Line Test?
Identily which of the [ollowing are functions.

4 == 1 Al

e | X x | X

V-
VA VAN

\|\ X /l x l\x W x
Using table nolation, give an example of a function and an example that isn’t a function.

Write the equation of a line that passes through the points (3,2) and (4,5).

. Consider the function y = —%:r + 3. Find the slope, intercepts, intervals of increasing and decreasing.

Graph the functions.

Consider the function 3z — 4y = 8. Find the slope, intercepts, intervals of increasing and decreasing.
Graph it.

Consider y = —3. Find the slope, intercepts, intervals of increasing and decreasing. Graph it.
Consider = = 4. Find the slope, intercepts, intervals of increasing and decreasing. Graph it.

Identify which of the following are linear, exactly linear, quadratic or neither.

(w)
x 1 3 B 7 8
y 31 35 39 43 47
(b)
x 108 111 114 117 120
Yy 50 58 67 76 85
(c)
X 0 1 2 3 4 ] 6
y 36 39 43 47 50 51 52
(d)




(e) .

Linear / Quadratic / Neither

1 ¥
.

» . e
1 —
o - L h:
3l ®
¢ -] H] 10 n n 0

e
T

13. Given the function y = —(z + 2)? + 4, identify the following.

(») Ts it concave up or down?

(b) Find the coordinate for the vertex,

(c) Find the coordinates for ali the intercepts.

(d) Graph the function.

{(¢) On which intervals does the graph increase and decrease?

14. Given the function y = (x + 1) + 1, identify the following.

{(a) Is it concave up or down?

(b) Find the coordinate for the vertex.

(c) Find the coordinates for all the intercepts.
(d) Graph the function.

{e) On which intervals does the graph increase and decrease?
15. Given the function ¥ = z2 + 4z + 3, identify the following,

{2} Is it concave up or down?

{b) Find the coordinate for the vertex.

(¢) Find the coordinates for all the intercepts.
{d) Graph the function.

{e) On which intervals does the graph increase and decrease?
16. Solve the following equations for z. (Without a calculator)

(a) z{z—-5)=2-8

{b) 2z(z - 8) = z(3 — x)

(€) (z-1)2-4=0

(d} 2(z* +3) =5z

i
-



17.
18,

19.

20,

(-j 21.

{e) 3z!¥ - 045 =10
Given f(x) = z° + 5, find f(6) and when does f(x) = 67
A scuba diver is 30 leel below the surface of the waler 10 seconds alter he entered Lhe water and 100
fect helow the surface after 40 seconds.

{a) What is Lhe scuba divers ratle of change?

(b) Write an linear equation describing his depth as a function of time.
Profit (in millions of §) for a company is given by the function P{z) = ~ 1‘—(..,:.':2 + x + 5 where = is the
nutnber of years since 2000.

{(a) In what year will profit be maximized? How much will they make?

(b) In what year will they start to lose money?

(c) What does the y—intercept represent?

(Bonus) You own an apartment that costs $100 per month in upkeep. You plan on renting the
apartment for § D per night.

a) Write your monthly profit P as a linear function of the number nights z you rent the apartment
g
per month when D = 25. What is the meaning of the z-intercept? What does the slope mean?

(b) It turns out that the number of nights your rent your apartment and the amount you charge is
related. In fact, D is a linear function of the numhber of nights you rent the apartment per month.
If D(x} = =52 + 50, write your monthly profit P as a quadratic function of  and usc completing
the square to and the number of nights to rent the apartment that maximizes your profit.

(c) How much does the apartment cost per night if profit is maximized?
Excel

(a) Find the best fit equation (regression) for data.
{b} Use excel to make calculations

{c} Be able to use solver
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In Class Practice - 5.1 Exponential Functions
Math 119 - October 5, 2018

1. A study is done on the number of bacteria cells in a petri dish. suppose that the popuiation size P{1)
after ¢ hours is given by the following exponential function

P(t) = 2200(0.92)"
(a) Find the initial population. (No calculator.)

2200 C)
= 27200

1

{b) Does the function represent exponential growth or decay?

Deeay blc @ L<lad >0

O

(c) Find the population after 25 years. (Use a calculator and round to 2 decimal places.)

P(zs) = 2200 (o.92)"

= 273.0L0

(d) Use a graphing utility to graph the function. Using the graph, approximate how long it will take
for the population to reach 1000. (A good approximation will have 1 deciinal place.) Use the
window 0 < < 50 and 0 = y < 2500.

4.9
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O In Class Practice - 5.2 Logatithmic Functions
Math 119 - October 10, 2018

1. True or False:

(a) log,16 =1

2416 True

(b) log;3 =19

_qu E {:als-c

(c) log; 125 =3

ST =129 T rux

(d} log,641=8

(D 2 = Yy Cols ¢
(¢) 3log(x + 3) - 3log(y) — 5log(z) = log (i@)

Trut

2. Prove that log, 1 = 0 hy converting to exponential form.

3. Prove that log, b = 1 by converting to exponential fortn,

L = b



4. The population of Zootopia was 53,000 in 2015 and its future population can be modeled using
P = 53,000e° 01 where ¢ is the nunber of years after 2015.

(a) What will the population be in 20207

P

W

T 300 ¢ o.ot‘-\‘ﬁ':‘sB

N\

sumd  down)
5. 342 e

1l

(b} Determine when the population will reach 61,000.

o ol £
LIDoO = 63‘903 T
__(._!'_‘___ s.ond &

43
W
W

T

{
fn %_1:, = o.o\H £

{,___L_
=3
_ _&’____3_% (O
£ - o.oty
72 020
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Worksheet 7 y

QOctober 5, 2017

Your Name: /

1. Decide if the following sequance converges or diverges. Justify your answet. Sequences begin at n = 1.

n!
(n-) iy = W

(b) e, = cos (g(n + 1))

2. Decide if the following series converge or diverge and state test ussed for your conclusion. 1f it converges,

find the sum.

= (—4)(3%
(n) Z(_sl)if)



Excel 2%
Math 119 - Due: October, 7018

Please save file as “Excel 2 - Lest Name, First Name’. Ma' - snre to follow the template provided on Sakai.
Be sure to show all "scratch werk” as 1 discussed in class. '

1. Enter the following data 1 d create a scatter plot. The following table shows the wind speed and the
corresponding wind chill {'; ;tor when the air temperature is 10°F.

Wind Spued (mi/hr) 4 5 2 16 22 31
Wind Chill Factor (°F) 3 1 -7 -10 -12

(a) Describe the shape cl the data.

(b) Fiud the logarithinic regression of the wind chill fact. ' as a function of wind speed.

(c) Predict wind chill for 40 mph wind. Interpret you' answer in a complete sentence.

{d) Predict the wind specy if the wind chill factor is -. °I". T ' .erpret your answer in a complete
scntence.

2. Enter the following data and create a scatter plot. The fc ' .ov:ing table shows the immigrant
population of the United Stutes as recorded from census - .t

Years since 1980 0 16 ¥l 30 40 50 60

Population in millions 5.31 7.24 .64 12.87 17.07 23.19 31.44

(a) Describe the shape of the data.

{b) Create a new row to find the ratio of population values.

{c) What do the ratios of population values suggest about the data.

{(d) Predict the population in 2015. Interpret your answel ma complete sentence

(e) Predict the year when population reaches 32 million. ™*erpret your answer in a comnplete

sentence.

3. You inherited $1000 and plan to deposit it into a Moncy M - ket account with an APR of 8%. Find

the balance for the first five years if the interest is compow ed yearly, monthly, daily and
continuously.

{To do this, set up a table with 4 columns. Label column: ns Year, Monthly, Daily, Continuously.
Use years 1 to 5 as your rows. Use the correct formula to | out the compound interest amounts, Be
sure your coluinns are in currency format.)

4. (a) How many years mvst you invest $850 at an annual r.ue Al 3.9%, compounded quarterly in order
to have $5000 in the account?

{b) Interpret your answer in a complete sentc. < 2.



5. One student deposits $500 into a savings account earning 4.5% annuil interest compounded annually.
Another deposits $800 into an account earning 3% annual intcrest co npounded annually. When will
the balances be equal? (Below are s'eps that walk you through findij g the answer.)

(a) Sct up a table with 3 columms. ' 4l 1 colun.is as Year, $500, $¢20. Use years 0-40 going by 5's.
Use the correct formula to Pl % the compound interest amou: t. Be sure your column is in
cr.rency format,

(b) Create a fourth column labelc i‘ifference. Use a formula to cal: ulate the difference between the
accounts,

{c) Use goal seek to find when the - iances will be equal.

(d) Interpret your answer in a cor rlete sentence.

2

Nig?

-
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wWeek 9
M on do..)/

In Class Practice - 5.5 Exponential Functions and Investing

Math 119 - October 15, 2018

Formulas

Aty =P (1 + ﬁ)"l Future amount compounding n times per year

A(l) = Pe™t Future amount compounding continnonsly

iaitiol amount

P= Pr'\/\e,.nplﬂ =

A= Cu.i:u.r'-c amounmt

=z pate
t: {;\‘Mf
n= H of Yimtds pcr

7

1. Suppose you invest $5,000 and it pays 6.5% per year. Find how much money you will have after 10

vears when using different compound options. A 7
(&) Annually
(b} Quarterly
{(c} Monthly

P=5000

b

e (’.67‘ - 0.0"6

®

{(d) Daily \©Q yr
{e) Continuously s od g
Cow\(aaw-\é:;\ﬂ V \
OP-Hon N (=l G TS s Al (O yr
- < 1 10)
Avmuql[y \ A= 5000 (1« 33‘9-" = $93835.L9
.OLS \H{e) 527, 7
Querterly “ A=s000 (14 3‘%’"‘) “ . i
12 {+0) q
o, Ob G 5L0. YA
el 2 A= soo0 L =) - !
Moon Y
RN 4 957715
D '\Y 2,5 A* = 000 (v+ 3¢5
Qo
p. 06 (10) - R 4s77.70

C,m-\'n‘nuously X

. o, 000 ¢

('fln.'(- ARl aQ'i‘-(/v\
you com,awcl, e

ore  you makel)



2. Find the future value of $10,000 placed in an account earning 8% per vear for 10 years if the interest
is compounded

(a) Ammually

at
A= P4 +5)

A:‘l: o_of )l(lﬂ)
Pe=10,09° A:IO‘OOO("" T
r= 008
4= o
n =\
(b) Daily
a=3L9
L% ()
0.2¢ § 22,253 4L

A= (0000 ('* 362 = [

(c) How much more was carned by comnpounding daily?
22,193 10~ 21,9 %9.25 =]ﬁ LLH. 24

.-



3. Ms. Conte hopes to send her son to college in eight years. How much money should she invest now at
an interest rate of 8% per year, compounded continuously, in order to be able to contribute $50,000
to his education? (Do uot round any intermediate computations but do round your answer to the
nearest cent.)

A= ¢ crt

A=%0 000

-
"
O
v
o)



4. If you place 84000 in a savings account at an annual rate of 2.1%, compounded monthly. Assuming
that no withdrawals are made, how long will it take for the account to grow to SGDON?

At
A= (1 +5)
A= (000

P=¢ 000

r= 0.0l
t= 7
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In Class Practice - 5.4 Exponential and Logarithmic Modeling
Math 119 - October 22, 2018

1. In the year 2000, gas costs $1.85 per gallon. If the cost has been increasing by 4.1% cvery year,

(a) Write an equation that models the cost of gas since 2000,

C = .35 ( 1+ c.od)©

C=1.39 (1.od)’
D

(b} According the the model, how much should gas cost this year? Do you feel this is accurate?

' g
C =199 (l.od) = 3.

Uss.gl sttmsm

{c} How much does it predict the cost of gas will be in 20207

C=1.35 (oY = .13



2. The Fox Glacier is located in New Zealand. It is about 140 km? in area. If it is shrinking at a rate of 3
0.3% per year answer the following: { _\}

>

(a) Is this linear, quadratic, logarithinic or exponential decay?

(b} Write an equation that odels the area of the glacier over a function of time where ¢ is the
nuber of years afier this year,

et s

+
y - 140 (.287)

3. The Franz Joscf Glacier is located in New Zealand and is 160 kin® in area. I[ it is shrinking at a rate
of .52 km? per year answer the following:

(a) Is this linear, quadratic, logarithinic or expouential decay?

(b) Write an cquation that models the area of the glacier over a function of time where ¢ is the
number of years after this year.

\/:“-l(.pO"' ‘52‘6

4. In 200 years, which glacier will be larger?

Fox vl e 70.% Ko ©

z

Fromz will be 56 than
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In Class Practice - 5.7 Logistic and Gompertz Functions
/‘) Math 119 - October 24, 2018

1. If g{a) = T+5_LF find the following. (Ronnd to 3 decimal places.)

{a) g(0) =

(b) 9(2) =

(c) 9(5) =

(d) g(10) =

{(e) What is the horizontal asymptote for g{z)?

f} Assume f(r) = 3=t=r. Use what you found about g(r) to mathematically explain why the
! T+ar
horizontal asymptote for f{z) will be y = c.

®



2. If h{z) = (0.2)°%" find the following. (Round to 3 decimal places.)
(a) h(0) =

(b) h(3) =

{c) h(10) =

(d) h(20) =

{e) What is the horizontal asymptote for h{z)?

(1) Assume f(r) = C(.2)*5". Use what yon found about h(r) to mathematically explain why the
horizontal asymptote for f(x) will be y = C.



" Exam 2 Review
Math 119
Important formulas:
o A(t) = P(1+ 2y
e A(t) = Pe™
o y(t) = all + 1)

» y(t) = ae™
Note: Solve algebraically = no calculators and no rounding!

1. Solve cach algebraieally.
(a) 7" =3
(b) loga =5
{c) log,16 =4
(d) 2loggx =3
(e) Inz +inz =13
(f) logz —log(z—-5) =1
@ln(m +7)=In{fx—1)=2
2. If log(k) = 16,1log{m) = 3 and lo; . , = 2 what does

()
log p—

equal?

Week
‘b\.)-CcLVLCS Ao\.y

@ Prove that log, 1 = 0. {This will require mathematical rensoning as well as a verbal explanation.)

4. Prove that log, b = 1. {This will recuire mathematical 1easoning as well as a verbal explanation.)

5. Prove that b°%:® = g,

Graph f(z) = logg(z + 3), g(z) = 2% 3%, h(z) = (%)I nd 3{x) = 3(2)~". Be sure to labc. at least two
points. Then identify the following: domain, range, a. v mptotes, interval(s) of increasing and

interval(s) of decreasing,.

Determine which of the following sets of data are linear, quadratic, exponential or none. Are they

exact?

NE 0 3 6 9 12
y | 0.99 | 1.22 | 1.46 | 1.65 | 1.01
x| 1 |3] 7 ]9 13 |

(b) y | 45| 9[135]18 ;"-:I

© —2J-1]0] 1] 2

Iy T |0|3]10]2




r)\b

x|[-L]|]0|1] 2] 3

@ T 1[6[36] 216

Y EN A RN LA KD 42
13|48 [24]96] -

8. Definition of Half-life.

v
.k

. ab

10. Convert y = 3300e%%% to the form 5 - cla}”.
@ Convert y = 8370(0.309) to the form y = ae™.

12. Docs the exponential equation y = 9876(1.32) represent growth or decay? What is the rate of
growth/decay?

9. Definition of Doubling time.

13. Suppose you invest $3000 at 3.2% APR ! .. Write the equation that will let you calculate the balance
after 7 vears if it is a) compounded  rterly or ') compounded continuously.

@ Suppose you decide to invest $2,25{i "% A hns_12% APR. compounded monthly. Bank B has 4%
APR compounded continuously. If coing to invest the money for 10 years, which bank should
you invest your money with? Use in | -atical reasoning to support your answer.

15. The population of a city increases by 12% "very year. How inany years doces it take for the
population to double? Solve algebraically.

16,) The half-life of a neon-green {non-edible) substance is 5 years.

{a) If it decays continuously, find the rate at which it decays. Solve algebraically then convert
to decimal form. Round {- * decimal vlaces.

(b} WWrite the equation that will + .ol t}e decay as a func  u of time.
(c) 17 you have 8 oz of this strang bl ince today, how much of it will you have after 20 years?
17. The population of a city increases | cvery year. How many years does it take for the
) y
population to double? Solve alge! "y.
[ L

18. The half-life of a mythical stone is 5200 years. If the stone m'.iginally weighed 750 lbs 700 years ago
and decays continuously, how much does it weigh today? Solve algebraically then convert to
decimal form. Keep 3 significant figures.

19. The half-life of a certain magical potion is 10 years. How long would it take for 80 oz of it to be
reduced to 20 oz if it decays continuously Solve algebraicaily then convert to decimal form.
Round to 3 decimal places.

20. A certain website has three hundred ily users ¢* the beginuing of its first year and fifty thousand at
the end of its fifth. ’ -

(a) Construct an cxponential funct’  j 7} = ab® that models the traffic of the website,
(b) Find when the website has 22,040 da / useis. Solve alzebraically then convert to decimal
form. :

@ Wyatt has taken an initial dose of a prescription medication. The relationship between the elapsed
time ¢, in hours, since he took the first dose, and the amount of medication A (t), in milligrams (mg),
in his bloodstream is modeled by the following function: '
M(t) - 20(0.45)"
(a) In this situation, what do the * * il 0.45 represent?
{b) How much is left after 1 hour?

(c) In how many hours will Wyat! 1-mg of medication remaining in his bloodstream? Solve
algebraically then convert . 2cimal. Round tn 3 decimal places.

oy
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In Class Problems - 6.2 Modeling with Cubic and Quartic Functions
Math 119 - November 9, 2018

1. The data in the table give the conssumer price index (CPI} for selected years.

Year CPI

[ 1950 37.3
1955 30.0
1960 59.5
1965 68.3
1970- 76.2
1975 84.1
1980 91.4
1990 100.0 J

(a) Find the linear regression.

y = 0.8(% x +40.507%

(b) Find the cubic regression.

3
y= ©.000°Tx - 0.0(22X° 4 1319, 37 4%

(c) Which fits the data best?

e esloie

{d) What is the projected CPI for 20207

1%271.3



2. (Not a cubic or quartic problem) Ysu own an apartment that costs $100 per month in upkeep. You ;.\\
plan on renting the apartment for . * per night. W)

(a) \¥rite your monthly profit P ¢ a linsar lunction of the number nights = you rent the apartment
per month when D = 25. What is the mea.ing of the r-intercept? What does the slope mean?

P =72%9%x-100

(b) 1. turns out that the number « f nir*its your rent your apartment and the amount you charge is
related. In fact, D is a lincar function of the number of nights you rent the apartment per month.
If D(z) = —5x+ 50, write your montlly profit P as a quadratic-function of z_and use completing
the square to and the number of nights to rent the apartment that maximizes your profit.

P= O x -10D
P-:- (—‘55( 4—60‘3)("00

v = S +D O x - (00O

@

Y

(c) low much docs the apartment cost .er vight if profit is maximized?

SO

X = " ey T 2
D(s) = -9(3)* 20

v(S) =29

%25
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In Class Problems - 6.3 Solving Polynomial Equations
Math 119 - November 12, 2018

. ~o.\ x4 +_0-7x3-|.'zx"-0-‘4x+l-ﬁo

1. Consider the function y =

(a) Usc graphing to solve y = 0.

x=-12 4
t\Klss

(b) Use part (a) to write the factored form of y.

y =-0o. (xu\(x-?—f(x—‘*)

2. The speed, s, in centitneters per second, that a bullet travels throngh a bale of paper is given by

s = 30(3 — 10)*

(:) where t is the time after the bullet strikes the bale.
{a) How long does it take to slow the bullet’s speed to 240 cm/s?

)
240 =30 (3-10¢)

3
g = (‘5—[0\‘5\
2 = 2 -~ (Ot
oe =\

£ = % SC cOA 45
(b) How long until until the the bullet is fully stopped?
3
O =30 (3-10¢)

3-0WtEt=0o
t= 2, sccouds
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In Class Problems - 6.4 Polynomial Equations Continued
O Math 119 - November 16, 2018

L (7' + 63 4522 —dr +2) + (2 +2) =

| x> +qx®- 3y
X +7 1 x*&(,xsf-%x?'— 4 x +7
- (xq - @Lx3)
Y x3 e x?

(U #8 %)

-3)(1 -t x
- (-3x* —Lo"\
1 x €71

®

(Flip over.)



2. The revenue from the sale of a product is given by R = 1810z — 81z% — z°. If the sale of 9 units gives (-"\j
a total revenue of 89000 use division to find the other value of & that will give $3000 in revenue. %

et

1§10 x -3Bx?-x? = Qooo
O = )(3+ g\xl '\Y\O‘L'{"QOOO

O= (x-ay( 7 \

2,50 % - 1000
x- | x34 gLx*-1g10x% +Qo00
'(X-s -QK?—B
+sapx* -\810x
. (+crwxh-810x\
- 1000 % +aA0CO

_ (-1000 ¥ £ 4000
e ST

C = (K’q)(xi»,qo;('l()oo)

O = C‘A'q\(x—no\(x*tOOB

(O ~10 O
,t, cﬂw’\f‘t sell .443 fr‘ocl.u.c:é:s
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In Class Problems - 6.4 Fundamental Theorem of Algebra

Math 119 - November 26, 2018

(a) List all possible rational roots for f(r) = 2" — 1322 + 36.

a,, = | a, =306
Loctars: | foctorst 1,2,3 &8 L3127, 13

(b) Which of the possible roots are actually roots of f{x)?

<= 12,193

(¢) Fully factor f(x).

Turn over

§(xY = {x-2Y(x+2N (x-3) (= + 3)



2. (a) List all possible rational roots for f(z) = #* + 32 + 7z + 21. @

a, =| a,= 2\
rc.ckof‘ﬁ'r ‘. 3: 7: 2\

® ':31'5;3 I.?"E-ll

{b) Which of the pussible roots are actually roots of f()?

X =-7

(c¢) Fully factor f(x).

fx)= (x+3Y (.. \

i 3x*io0xe 7
S 4302 47042\
SRR PL
C +1Tx +7\
"(-fx. r’Ll\
o

C(K\ = {x +3X(x1‘+78




Liars’ Dice Week 15
Friday

Object: To be the last player with dice.

Starting off: Everyone rolls their dice. The first player makes a guess that they think is true for all the
dice on the table. (Example: I think there are six 4's between all of us. AKA: six 4's)

The next player has two options

1) Raise the Stakes: This can be donc in 3 ways
a) Increasing the face number of the dice and kecping the number of die the same.
(Example: I think there are six 5’s)
b) Increasing the number of die in question. (Example: I think there are seven 1's)
¢) Increasing both. (Example: I think there are seven 6's)

2) Call It This is usually what happens when you think any guess you can make will be wrong.
a} BS: You think the previous player is wrong. If you’re right, the previous player loses a
dice. If you’re wrong, you lose a dice.
b) Spot on: You think the previous player is exactly right. If you're right, everyone but you
loses a dice. If you're wrong, you lose a dice.

The Round ends when someone Calls It and someone loses dice. The next Round starts with the person to
the lefi of the person who started the previous Round.

Repeat until one person is left standing,

WARNING: Side effects include dramatic mood swings and fractured friendships.
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