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53./ A proposed income tax schedule is shown in the table below. 7

if your income is: of the amount g'/ g

over but not over  your tax is over 5
50 $45460 2 ------- 18% $0
45,460 111,560 $8,182.80+ 28% 45,460
111,560 177,520 20,080.80+ 36% 111,560
177,520 224,220 31,953.60+ 39% 177,520
24220 @0 ----- 63,907.20 + 44.3% 224 220

(a) Wirite the piecewise-defined function T with input x that models the tax dollars owed as a function of x, the income, with 0

O-{g§X | if 0 < x545,460
45460 <xS 111,560 8 {82.50 —+ O~ ?—‘3()( — YN L)

(Simplify your answer. Use integers or decimals for any numbers in the expression. Do not include the $ symbol in your
answer.)

T{x)=

(b) Use the function to find T(36,000).

T{36,000) = S é’ EEG = (&) (Type an integer or a decimal.)

(c) Find the tax owed on an income of $63,000.

T(63,000)=% {_Eéf z ¢A2 (Type an integer or a decimal.)

(d) A friend tells you not to earn any money over $45 460 because it would raise your tax rate to 28% on all of your
income. Test this statement by finding the tax on $45,460 and on $45,460 + $1.

T(45460) =% 5 E E /- ¥ 0 (Type an integer or a decimal.)
T(45460+1)=$_j/§3 .0 F | (Type an integer or a decimal.)

Does earning more than $45,460 raise your income tax rate to 28% on ail of your income?

) Yes % No

//360“:) Je /5(36600) @

: -
763000 )= §172.89 ~ 0~ 25 (6300 9% 769) = qz??

T (4960 = 017 (477 €IC FLIL.TO

“4ssio ] ——9‘<‘4‘v’0fj IREZ 037
T(#tdo1)= Bl1030 O (s ( _,|

‘-\..‘..
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63.
O Use the graph of f and g to evaluate the functions.

a. (f+g)(8) b. (fo g)(-5)
f
c. [E) 4) d.(gef)(~2)

14’

ag+gey= O @ 7

(Simplify your answer.)

b.(fog}(-5)=_ <
(Simplify your answer.)

c. [é}@):' = 1.~

125 Simpli .
10 Pxa (Simplify your answer.) | /
: d.@of(-2=__—3F
4 (Simplify your answer.)
x

2..

|||||||||||||||||||||||

{412-{0-8 5 4 - %-QM
() (5= Fa)+ 5= (af)”’(’q)*jfﬁ/’o/
(ﬁ)(d' 7/07'?))* Fle) = Sﬂﬁ

e fee = =D o
~()

@d Flo=)/ D= 9(1) =
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If we assign numbers to the letters of the alphabet as follows and assign 27 to a blank space, we can convert a message

68.

F)to a numerical sequence. We can "encode” a message by adding 2 to each number that represents a letter in a message.
Thus, the message "GO FOR IT" can be encoded by using the numbers to represent the letters and further encoded by
using the function C(x) =x+ 2. The coded message would be 9 17 29 8 17 20 28 11 22

I'A;B'C‘D'E” F/IGH I J KLM

T 1 T ] 1T t—""l_—"—_i'-""" i
f1r2l3‘4 3 6{7 8.9110‘11 12|l3

— S

INIO*P1QIR.S|TIU VIiw|X|Y|Z

14 1511617 |18 102021 |22]23 24 25]26
: i 1 I | bl ] ! | I
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@ If $8000 is invested for t years at 9% interest compounded continuously, the future value is given by
S=8000¢ 0.0t yollars. Complete parts (a) through (c}.

(a) Graph this function for 0 st< 15. Choose the correct graph below.

O A gs. Oc. Oo.
s s

34,00 34,00 34,00 34,00

t

0 15

(b) Use the graph to estimate when the future value will be $24,000. Choose the correct answer below.

O A, tx1321years O B. t= 24 42 years % C. t=12.21 years

(c) Complete the following table.

() D. t=11.21 years

t (Year) S(3%)
/o 28,203.37)

(Round to the nearest whole number as needed.)

I.-""'H.

Complete the following table.

t (Year) S®_

10 /96
15 oR e

L
(Type an mteger or decimal rounded to two decimal plac
_.____,:,_...---—--—g-——--.| EE—

es as needed.)
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s




2

The amount of a radioactive isotope present at time tis given by A(t)=300¢ =282t grams, where t is the time in years
that the isotope decays. The initial amount present is 300 grams. Complete parts {a) through (c).

(a) How many grams remain after 35 years?

f ll i - 1 g (Type an integer or decimal rounded to two decimal places as needed.)
{b) Graph this function for 0 =t<100. Choose the correct graph below.

O A

"L L

(c) f the half-life is the time it takes for half of the initial amount to decay, use graphical methods to estimate the half-life of
this isotope. Choose the correct answer below.

. i Mﬂ_’

() A. about 44.52 years () B. about 9.52 years
ﬂc. about 24.52 years () D. about 49.04 years
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¥
80. The "Rule of 72" is a simplified way to determine how long an investment will take to double, given a fixed annual rate of
terest. By dividing 72 by the annual interest rate, investors can get a rough estimate of how many years it will take for the

n2
initial investment to double. Algebraically we know that the time it takes an investment to double is - when the interest

is compounded continuously and r is written as a decimal. Complete parts (a)-(b).

a) Complete the table to compare the exact time it takes for an investment to double to the "Rule of 72" time.
{Round to two decimal places as needed.)

Annual
Interest Rate

9%
10%
11%
12%
13%
14%
15%
16%
17%
18%

Rule of 72 Exact
Years Years
L-oo [ 7720 ]
7.2 [ 653 ]
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b) Compute the differences between the two sets of outputs. What conclusion can you reach about using the Rule of 72
estimate?

() As interest rate increases, estimate gets apart from actual value.

ﬁ\ As interest rate increases, estimate gets closer to actual value,
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The table to the right gives the life Year| Life Span |[Year| Life Span |Year| Life Span
expectancy for the birth years fram 1920 {years) (years) (years)
and projected to 2020. 1920]  54.1 1988 74.1 2001 77.2
1930 59.7 1989 75.2 2002 77.4
Use the table to answer parts (a)-(d} 1940 52.0 1930 75.4 2003 775
DElo : 19650] 68.5  [1992] 75.9  |2004] 77.7
] 1960 69.7 1994 75.6 2005 77.8
< Vc A 1ine Ce { Cw /c-ﬁ Jr 1970 70.6 |1996] 762 |2010] 78.2
L US| j ) 1975] 725  [1998] 76.9  [2015] 78.7
T—— o 1980 73.3 1999 76.9 2020 79.8
3z 1987]  75.1 20000 76.8

a. Find the logarithmic function that models the data, with x equal to 0 in 1900.

s 06§ |+ ff.- 271 |nx

{Type integers or decimals rounded to the nearest thousandth as needed.)

b. Find the quadratic function that is the best fit for the data, with x =0in 1900. Round the quadratic coefficient to four
decimal places and the other coefficients to three decimal places.

== YT —O-b0i7x Tt 0 YKt FéLPeC
{Use integers or decimals for any numbers in the expression.)

c. Graph each of these functions on the same axes with the data points to determine visually which function is the better
model for the data for the years 1920-2020. Choose the correct answer below.

The logarithmic model is better.
) The quadratic model is better.

d. Evaluate both models for the birth year 2017.

The logarithmic model predicts that the life span of a person born in 2017 is i 22-3 I - years.
(Type an integer or 2 decimal rounded to the nearest tenth as needed.)

The quadratic model predicts that the life span of a persen born in 2017 is f ZCEI a years.
A{( / {Type an integer or a decimal rounded to the nearest tenth as needed.)

A

(20, %0 (73, 71) (w1 720
(30 59,7) (76, 715 e, 72y
(c/o) 62.‘5/) (90, 7 i‘;) (703 , 77 )
(g()) 67.5 ) (672,, 73: f (0%, 772.7)
(Go) 69,1) (WJ ;:’/f) (/u;; 77.7)
(70, 706) (7% 7.1

- 72 ) (%} | (//O/ ! 7ol
{]r y) (7 7”) (hs, 77 /
(79) (/uu 76, §) (129 7':”‘5)
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Average tuition and required fees at Year |Current Year Current Year |Current @y
degree-granting institutions, for Dollars Doilars Dollars
graduate and first professional fields 1988-89| 3765 | 1996-97 | 7129 | 2003-04 | 10,881
of study, for the years 1988-89 1989-90] 4101 | 1997 -98 | 7266 |2004-05| 11,004
through 2008-10 are given in the 1990-91] 4408 | 1998-99 | 7651 |2005-06 | 11,690
table. Use the table to answer parts 1991-92| 5128 [1993-2000] 8079 | 2006 -07 | 12,304
(a) and (b) below. 1992-93| 5437 | 2000-01 | 8460 | 2007 -08 | 12,844

1993-94 | 5966 | 2001-02 | 8814 [ 2008-09 | 13,741
1994-95| 6203 | 2002-03 | 9207 |2009-10| 14,789
1995-96| 6716

a. Find an exponential function of the form y =a (b") to model the data, with x equal to the number of years from 1980 to
the end of the academic year (1988-8% would be x = 9)

z— Y= 2371359 (/. 03"

(Use integers or decimals for any numbers in the expression. Round to the nearest thousandth as needed.)

b. Use the model to estimate the tuition for 2014-15. Is this interpolation or extrapolation?

The model estimates that the tuition for 2014-15 will be $ :ggi‘ (L .
(Round to the nearest whole number as needed.)

e

Is this interpolation or extrapolation?

Cuse refhing Colelcds

(" extrapolation
) interpolation

sHak) €4t Ll L SaLA;) C,A-L(_'_) é’.’:(pfi?: /m_LV

Al
\7 * (o, ‘//al) (”/[uﬁﬂ)

e 555070 > 7 | gyen) (2, 07
o< 237/, — (/US'”-B) (?. 11 004 )

Chz b0t S il
- 399 o, bl /

= A57)37 ( ((I/b 67/¢) (ch} [3771)

9 < 2370 359(/. 063 | v oN

L 29 <S) \ wes) A, ) ;

4 () ¢ it
N f{"z 76; be) (3

_.-




%/7)
0.1/ _
+
/G060 (/ y -
9 i Cc[ .../clq,,
/foou(/*f‘ ¢

Ase grefhim




@‘K[{ /5‘500 /s pavesbed oA e le,%
Co ¢ el }’bnﬁ/ LAty 171t 4 Cern g

[n /6 Jeers,
_\ he
AP0 7, '

/2(/)
/61; /Vﬂdc) (/"f ‘f
/92

f}z /Y Joo (/—z”-'ﬁ—
@6476 39357 f‘[%"i

3@@76 }C‘}r? *’"/V

Jgdo =

2476.39357 Liresy







- o)
= ‘)7_9
o o 1(7) )’F‘7 4
/7}_2()@0(/ o £= 7/

rE p=2009”
/71‘/5 o) 7 7 %
A=< 2oooo C t=
e 62
A: 200006/

<~ 31 S/J(iZij
[ (




/ 98. If money is invested at 10% interest, compounded quarterly, the future value of the investment doubles approximately
Uﬁ'every 7 years.
a. Use this information to compiete the table below for an investment of $900 at 10% interest, compounded quarterly,

=
Years (1] 7 14 21 28 iy 7
Future Value (3) 900 ? ? ? 2 (/

Complete the following table.

Years 0 7 14 21 28
Future Value ($) %0 | /Y00 | 3&ou 1;73 00 | 7%70”(7,.

—1
b. Create an exponential function, rounded to three decimal Places, that models the discrete function defined by the table.

Choose the correct exponential function, rounded to three decimal places, that models the discrete function defined by the
table,

O A. y=900(1.214)
O B. y=900(1.511)%
O C. y=900(0.208)*
7%(0- y = 900(1.104)"
. Because the interest is compounded quarterly, this model must be interpreted discretely. Use the rounded function to

1
find the value of the investment in 5 years and in 135 years,

The value of the investment in 5 years is $ {2 2;,’ P U(

(Round to the nearest cent as needed.)

1 2 "
The value of the investment in 135 yearsis § 34727, Ti 3

{Round to the nearest cent as needed.)



99. couple wants to buy a house and can afford to pay $1500 per month,
K‘ a. If they can get a loan for 40 years with interest at 9% per year on the unpaid balance and make monthly payments, how
much can they pay for a house?
b. What is the total amount paid over the life of the loan?

c. What is the total interest paid on the loan?

a. They can pay $ = Tforahouse. IfOI'ahDLIE‘fe._/q ¢f/¢"€ /o 35~

(Simplify your answer. Round to the nearest cent as needed.)

b. The total amount paid over the life of the loan is $ EF#‘_F?_Z O/J gL . o
(Simplify your answer, Round to the nearest cent as needed.)

€. The total interest paid on the ican is § _=— 5 2 J ') S 3(57 - é P
(Simplify your answer. Round to the nearest cent as needed.)




( 100. Trhe spread of a highly contagious virus in high school can be described by the logistic function

\ J B 6400
Y 709, -08x o

where x is the number of days after the virus is identified in the school and y is the total number of people who are
infected by the virus,

(a) Graph the function for 0 £ x < 15.

(b) How many students had the virus when it was first discovered?

(c) What is the upper limit of the number infected by the virus during this period?

(a) Choose the correct graph below.

O A O B. G e )qi
] ]

......

(0,13] by [0,6400), Xscl=2, Ysel=1000
(b} The number of students who had the virus when it was first discovered is E I
{c) The upper limit of the number infected by the virus during the period js % '-J [



101,

!

atch the polynomial function with its graph.
y=5x° +2x% = 15x - 12

Choose the correct graph below,

O B.
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f
102 {se the equation of the polynomial function f(x) = 4x° - x to complete the following. "

\_,,/’/ (a) State the degree and the leading coefficient.

{b) Describe the end behavior of the graph of the function. /
(c) Support your answer by graphing the function,

(a) The degree of the polynomial is _g and the leading coefficient is g I

(b} Describe the end behavior of the graph of the functicn.

Uy Do S7

The curve opens {1 | to the right because the leading coefficient is {2} . Because the
: - g < <)

palynomial is (3) % the graph has end behaviors in the (4) _O,EM direction, so the other end
opens (5) |_f.’IU_V"L’\_ to the left.

{c) Which of the following is the correct graph of the function f(x) = ax® - x?

O A,

(1) & up 2) & positive (3) O quartic,  (4) X opposite  (5) O up
0 down ) negative 4 cubic, ) same ;Qdown
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