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8 1 Practice with Examples

For use with pages 465-472

Graph exponential growth functions and.use exponential growth functions
to model real-life situations

YOoCABULARY

An exponential function involves the expression b* where the base b is
a positive number other than 1. If ¢ > O and b > 1, the function y = ab*
is an exponential growth function.

An asymptote is a line that a graph approaches as you move away from
the origin. In the exponential growth model y = a(1 + r), y is the
quantity after ¢ years, a is the initial amount, r is the percent increase
expressed as a decimal, and the quantity 1 + r is called the growth
factor.

Compound Interest Consider an initial principal P deposited in an
account that pays interest at an annual rate r (expressed as a decimal),
compounded » times per year. The amount A in the account after ¢ years

nt
can be modeled by this equation: A = P(l + -2)

Graphihg Exponential Functions

" Graph the function (a) y = —2 + 3*and (b) y = 2 + 3%,
SOLUTION

Begin by plotting two points on the graph. To find these two points, evaluate the function
when x = Oand x = 1.

a.y=-2:30=-2+1=-2 boy=2:30=2.1=2
y=-2:31=-2:3= -6 y=2+:31=2:3=6
Plot (0, —2) and (1, —6). Then, from Plot (0, 2) and (1, 6). Then, from left
left to right, draw a curve that begins just to right, draw a curve that begins just
below the x-axis, passes through the above the x-axis, passes through the
two points, and moves down to the right. two points, and moves up to the right.
P B [ Y i
~N 5 ]
y = —2(3*)] \J(0, —2) L[ fly =269
\ D
\ . (0, 2)
(1, -6) 1A 1]
, i X
\ |
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CONTINUED
For use with pages 465—472 : . ’

Exerclses for Example 1

-------------------------------------------------------------------------------------------------- R T P P YR T R PR Y YT

Graph the funct|on.
Ly=2 TR 2y=—-4

3.y=—3.2% _ 4 y=4-2

Graphing a General Ekponential Function

Graph y = —2 «'4**1 + 3, State the domain and range. ITPHTTT]
' =2t +3
SOLUTION N AR
Begin by lightly sketching the graph of y = —2 « 4%, CLOA
which passes through (0, —2) and (1, —8). Then \ 0} ad
because 4 = —1 and k = 3, translate the graph 1 unit (0 —2)
to the left and 3 units up. Notice that the graph passes . )
through (—1, 1) and (0, —5). The graph’s asymptote is ©.=5) ‘\
y = 3. The domain is all real numbers and the range is Ty = —2(4%)
y<3 ~ 1]
(1, -8
¢ ||
Exercises for Example2 - e RS s e
Graph the function, State the domain and range.
5.y = —3-2"% | ‘ 6.y=5" 251
Algebra 2 A Copyright ® McDougal Littell Inc.
.Practice Workbook with Examples , All rights reserved.
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8.1 Practice with Examples
CONTINUED
For use with pages 465-472
7. y=3¥2+4 | 8.y=4%2-3

Modeling Exponential Growth

A diamond ring was purchased twenty years ago for $500. The value of
the ring increased by 8% each year. What is the value of the ring today?

. SOLUTION

The initial amount is a = 500, the percent increase expressed in decimal
form is » = 0.08, and the time in years is ¢ = 20.

y=a(l +7) Write exponential growth model.
= 590(1 + 0.08)%°  Substitute a = 500, r = 0.08, and ¢ = 20.
= 500 - 1.0820 Simplify.
=~ 2330.48 ~ Use a\ calculator.

The value of the ring today is about $2330.48.

9. A customer purchases a television set for $800 using a credit card.
The interest is charged on any unpaid balance at the rate of 18% per
year compounded monthly. If the customer makes no payment for
one year, how much is owed at the end of the year?

10. A house was purchased for $90,000 in 1995. If the value of the home
increases by 5% per year, what is it worth in the year 2020?

Copyright © McDougal Littell Inc. ‘ Algebra 2
. Allrights reserved. L3 Practice Workbook with Examples
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| 8.2 ® Practice with Examples

For use with pages 474-479

Graph exponential decay functions and use exponential decay functions to
model real-life situations

VOoCABULARY

An exponential decay function has the form f(x) = ab*, where a > 0
and0 < b < 1.

An exponential decay model has the form y ='a(1 — r)!, where y is the
quantity after ¢ years, a is the initial amount, r is the percent decrease
expressed as a decimal, and the quantity 1 — r is called the decay
factor. :

By Recognizing Exponential Growth and Decay

State whether f(x) is an exponential growth or exponential decay

function. ‘ ,

a. f(x) =4l ‘ b. f(x) =5(3)" c. f(x) = 2(0.15)*
SoLuTion

a. Because b = %, and 0 < b < 1,f1is an exponential decay function.

b. Rewrite the function without negative exponents as f(x) = 5 * (%)x. Because b = 2,
and b > 1, fis an exponential growth function.
c. Because b = 0.15,and 0 < b < 1, fis an exponential decay function.

Exercises for Example 1

-------------------------------------------------------------------------------------------------------------------------------------

State whether the function represents exponential growth or
exponential decay.

1. f) =34 2. f(x) =2 (0.75F 3. f(x) = 4(3)"

4. 109 = 46 5. £() = 3(3) 6. /09 =7()"
Algebra 2 Copyright © McDougal Littelf Inc.
Practice Workbook with Examples . All rights reserved.
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Practice with Examples

For use with pages 474-479

) Graphing Exponential Functions

Graph the function (2) y = —2(%)x and (b) y = 3(%)x.

SOoLUTION

Begin by plotting two points on the graph. To find these two points, evaluate the
function when x = 0 and x = 1. ’

2\0
by =3(3) =
2\1
y =33 =
Plot (0, 3) and (1, 2). Then, from
right to left draw a curve that begins

just above the x-axis, passes through
the two points, and moves up to the left.

y=-2()" =-3

Plot (0, —2) and (1, —%) Then, from
right to left, draw a curve that
begins just below the x-axis, passes
through the two points, and moves

down to the left. ‘ L ¥
y
' \
y - 31 x N\
(0, —2) RSN UE R
A AT y=3f . 2)
11X
y=—2(3)]/ . |
[ - =
1 X
{
ExerciseS for EXAMpIE Z | ..o
Graph the function.
1 X
7.y =20 8. y=—30)
9. y = 4() 10. y = —5(3)
Algebra 2
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For use with pages 474-479 é

Graphing a General Exponential Function.

Graphy = 2(%)x—4 — 5. State the domain and-range. :

A
\ |
SOLUTION = 22 )X‘ 0,2) |

Begin by lightly sketching the graph of y = 2(%)x, which NP
passes through (0, 2) and (1, %) Then, because & = 4 and (1, %) ! *
k = —35, translate the graph 4 units to the right and 5 units \ 75
‘down. Notice that the graph passes through (4, —3) - (5, 4l . —3)
and (5, ~4%) The graph’s asymptote is the line y = —35. ‘ i L2 N

The domain is all real numbers and the range is y > —5. y=2 §) =5 ST

--------------------------------------------------------------------------------------------------------------------------------------

Graph the function, State the domain and range.
1.y =20 2.y =3

)x+4

13. y=-(& +2 14. y = 4} 3

Algebra 2 Copyright © McDougal Littell Inc.
Practice Workbook with Examples All rights reserved.
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| 3 | Practice with Examples |
s> For use with pages 480485
| ,
Use the number e as the base of exponential functions
\' VOCABULARY
‘ The natural base e is irrational. It is defined as follows:
: 1\
As n approaches +oco, (1 + ;) approaches e =~ 2.718281828459,
i I . e ’ .
QYD Simplifying Natural Base Expressions
Simplify the expression.
6 S5x
a. 2¢-e b. 223x c. (—5¢%3
SoLuTtion »
5x
a. ¢ et =214 b. g;x = 353 c. (—5¢2)3 = (—5)3@0®)
’ = 26_3 _ 362)6 = —12566
2
| s
‘ Exercises fOr EXAMPIE T ..o
Simplify the expression.
: 1. e72: ¢ 2. 563 ¢+ 4¢2 3. e gt
i
! 5 2
e 10e
4, (2¢%)° ' 5. Z’E 6. e
|
Copyright © McDougal Littell Inc. Algebra 2 |
All rights reserved. . Practice Workbook with Examples’
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CONTINUED . :
For use with pages 480485 é }

D Evaluating Natural Base Expressions

Use a calculator to evaluate the expression (a) €%/ and (b) e~2.
Sowution
Expression Keystrokes Display

e 1.947734041
0.1353352832

--------------------------------------------------------------------------------------------------------------------------------------

Use a calculator to evaluate the expression. Round the result to three dec-
imal places.

7. &

8. el/S

9. e1.2

10. 2¢7V/5

Algebra 2 . Copyright © McDougal Littell Inc,
Practice Workbook with Examples All rights reserved.
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8 3 Practice with Examples

CONTINUED
For use with pages 480485

N Examp L 8 Graphing Natural Base Functions

Graph the function. State the domain and range;

ay=3e"7-" . ' b.y=%e"—5
SoLution
a. Because @ = 3 is positive and b. Because a = %is positive and r = 1
r = —2 is negative, the function is is positive, the function is an exponential
an exponential decay function. Plot . growth function. Translate the graph of
points (0, 3) and (1, 0.41) and draw y = 2e" down 5 units.
the curve. S . [TPTTY
‘ 1,136 |/
1S T - I II
. e I y=lex—~“1_r/‘;
10,3 S N iam
— 3a-2 , .
y=3e ™ L o T lwoes
1%%(1, 0.41)— A - /
X . Yy =€ o] , ]
LMo, —4.5)
l 11
The domain is all real numbers, and

_ therangeisy > —5.

The domain is all real numbers,
. and the range isy > 0.

-------------------------------------------------------------------------------------------------------------------------------------

Graph the functlon State the domain and range

M. y=2e” _ 12, y = ¢ 3
1B.y=4¢-3 14 y=e>+1
Copyright © McDougal Littell Inc. ' Algebra 2
All'rights reserved. , Practice Workbook with Examples
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Practice with Examples

For use with pages 486—492

Evaluate logarithmic functions, and graph logarithmic functions

VYocABULARY

Let b and y be positive numbers, b # 1. The logarithm of y with base b
is denoted by log, y and is defined as follows: log,y = x if and only if
b* = y. The expression log,y is read as “log base b of y.” '

The logarithm with base 10 is called the common logarithm, denoted
by log;, or simply by log.

The logarithm with base e is called the natural logarithm, denoted by
log, or more often by In. '

If b is a positive real number such that b # 1, then log,1 = 0 because
b° = 1 and log,b = 1 because b* = b.

" Rewriting Logarithmic Equations

Logarithmic Form Exponential Form

a. log,,1000 = 3 -~ 10*=1000
b. log,21 =0 4°=1
c. logoar = —2 92=g - é

-------------------------------------------------------------------------------------------------------------------------------------

Rewrite the equation in exponentlal form.

1. log, 64 =% 3 2: log, 125 = 3 3. log, 1 =

4. log,t=—-3 5. log; 8 = 1 | 6. log; 33 = —1
Algebra 2 Copyright © McDougal Littell Inc.
Practice Workbook with Examples All rights reserved.
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8.4 Practice with Examples |

CONTINUED
i For use with pages 486-492

/ Evaluatiny Logarithmic Expressions

Evaluate the expressions (a) log,; 3 and (b) log, 216.

- SOLUTION

To evaluate a logarithm, you are finding an exponent. To help you
evaluate log,, y, ask yourself what power of b gives you y.

a. 27 to what power gives 3? b. 6 to what power gives 216?
271/3 = 3,50log,; 3 = 3. 6° = 216, so logg 216 = 3.

e T T TR T T T R N R o R R T P T T T T Geesyissacnanssanastsatresaranies
B !

Exercises for Example 2

1 Evaluate the expression without using a calculator.
' 7. log, 243 8. log,2 9. logs 1

Using Inverse Properties

Simplify the e;xpressions (a) 5'&s* and (b) log, 8*.

SoLuTioN
a. Slsst =4 Use the inverse property b'°8* = x.
b. log,8* =-log, (23 Rewrite 8 as a power of the base 2.
= log, 2% Use power rule of exponents.
= 3x Use the inverse property log, b* = x.

-----------------------------------------------------------------------------------------------------------------------------------

Simplify the expression.

13, 4logex ' 14, 8logs 10
15. log, 6* "~ 16. log, 81*
Copyright © McDougal Littell Inc. - Algebra 2
Ali rights reserved. Practice Workbook with Examples
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CONTINUED

For use with pages 486-492 ' : | é -

I Graphing Logarithmic Functions

Graph the function. State the domain and range.

a. y=log,x +1 b.y=In(x—2)
SoLuTion
a. Because i =0, the vertical line x = 0 b. Because i = 2, the vertical line x = 2
is an asymptote. Plot the points (1, 1) is an asymptote. Plot the points (3, 0)
and (3, 2). Because b > 1, from left ° and (5, 1.10). Because b > 1, from left
to right, draw a curve that starts just to to right, draw a curve that starts just to
the right of the line x = 0 and moves up. the right of the line x = 2 and moves up.
y THT x=2
/’W
(3,2) . 1 f -
A | ' 75, 7.10)
1 x ‘ 1 (3, 0) X
y=logsx+ 1 Jy=Inlx—2)
IEEERN NN
The domain is x > 0, and the range The domain is x > 2, and the range
is all real numbers. is all real numbers.

--------------------------------------------------------------------------------------------------------------------------------------

Graph the function. State the domain and range.

17. y = log, x 18.y = log, ), x

19. In (x + 2) 20. Inx — 3
Algebra 2 Copyright © McDougal Littell Inc.
Practice Workbook with Examples All rights reserved.
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For use with pages 493499

Use properties of logarithms

VOCABULARY

Properties of Logarithms
Let b, u, and v be positive numbers such that b # 1.

Product Property log, uv = log,u + log,v -
Quotient Property logb% = log, u — log, v

Power Property log, u"* = nlog, u

Change-of-Base Formula Let u, b, and ¢ be positive numbers with

b+ 1andc# 1. Then: log, u = &%,
log, c

log u and log, u = Inu
logc nc

In particular, log, u'=

Using Properties of Logarithms

Use log, 2 =~ 0.631 and log; 5 =~ 1.465 to approximate the following.

a. 10g3% b. log; 10 c. log3‘125
SoLuTtion

a. log, % = log, 2 — log; 5 =~ 0.631 — 1.465 = —0.834

b. log; 10 = log, (2 + 5) = log, 2 + log; 5 =~ 0.631 + 1.465 = 2.096

c. log, 125 = log, 5% = 3 log, 5 =~ 3(1.465) = 4.395

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

Use I095‘4 = 0,774 and log, 10 = 1.285 to approximate the
value of the expression.

1. log, 40 2. log, 100

{
3. log, & 4. log, 64
Copyright © McDougal Littell Inc. ) Algebra 2
All rights reserved. ' Practice Workbook with Examples
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Practice with Examples

For use with pages 493499

¥ Expanding a Logarithmic EXpressian

Expand In 6x°. Assume x is positive.

SoLuTion
In6x’ =In6 + Inx’ Product Property

= ’ln 6+ 5Inx Power Property

------------------------------------------------------------------------------

Expand the expression.
5. log 9x 6. log, 6x3

8. log, — 9. In2xy

Condensing a Logarithmic Expression

--------------------------------------------------------

2
10. In 2=
y

Condense 3 Inx + In4 — In 7x.
SoLuTionN

3lnx+Ind —In7x=Inx+1In4 —In7x
=ln(3+4) —1In7x

4x3
=In T

4x?
=In 7

Algebra 2
Practice Workbool with Examples

L14

Power Property

Product Property

~ Quotient Property

Simplify.

Copyright © McDougal Littell Inc.
, All rights reserved.
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CONTINUED
For use with pages 493499

--------------------------------------------------------------------------------------------------------------------------------------

Condense the expression.
11. log, 12 + log, 5 12. logx — logy 13. In3+In6 —1In9

14. 3log, 3 15. 6log, x + 3 log, x 16. In24 —3In2

Using the Change-of-Base Formula

Evaluate the expression log, 9 using common and natural logarithms.
SoLuTioN

Notice that the base of the logarithm is two. Most scientific calculators can only
evaluate common logarithms of base ten and natural logarithms of base e. You
must use the change-of-base formula.

| Using common logarithms: log, 9 = I(-)E_Z. =~ 03010 = 3.170
. . ) _In9 21972
K Using natural logarithms: log, 9 = 2 06931 3.170

Notice that you obtain the same result using either common or natural logarithms.

------------------------------------------------------------------------------------------------------------------------------------

Use the change-of-base formula to evaluate the expression.
17. log, 30 : 18. log, 13

19. log, 17 ~20. log; 10

Copyright © McDougal Littell Inc, o . Algebra 2
Aflrights reserved. : Practice Workbook with Examples
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1 For use with pages 501-508

Practice with Examples

Solve exponential equatioﬁs and logarithmic equations

VYVocABULARY

For positive numbeis b, x,
only if x = y.

Forb > Qand b # 1,if b* = b, then x = y.

and y where b # 1, log, x = log,, y if and

~ Solving by Equating Exponents

Solve 9*+1 = 27x—1
SOoLUTION
9x+1 _ 27x—1
(32)x+1 = (33)x—1
32xj—2 — 33x—3
2x+2=3x—3
x=3S5

The solution is 5.

-------------------------------------------------------------------------------------------------------------------------------------

Solve the equation.

1. 53x — 5x+8

3. 25%+(1/2) = 125

Algebra 2
Practice Worklbook with Examples

© Write original equation.

Rewrite each power with base 3.
Power of a power property
Equate exponents

Solve for x.

2. 10%+3 = 10%-1

4. 16 = 4x+1

Copyright © McDougal Littell Inc.

L16
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EXAMPLE 2

ExAPLE 3

NAME s DATE

Practlce with Examples

For use with pages 501-508

Takmy a Logarlthm of Each Side

Solve er—6=09.
SOLUTION

Notice that you cannot rewrite each number with the same base. You can
solve the equation by taking a logarithm of each side.

F—-6=9 Write original equation.
e *=15 Add 6 to each side.
Ine™* =115 Take natural log of each side.
—x=In15 Ilhe=x ' '

o x=—2708 Divide each side by —1 and use a calculator.
The solution is about —2.708.

Exercises for EXAMPIE 2 | ..o ssinsnrisen
Solve the equation.

5. 5= 8 6. e *=5 7. 2%+ 1=

8. 10% — 6 = 146 9.9~ 4er =5 10. Lo =6

Solving a Logarithmic Equation

Solve In (2x + 3) = In (5x — 6).
SOoLUTION

In (2x + 3) = In (5x — 6) Write original equation,

2+3=5x—6 log, x = log, y implies x = y.
9=3x Subtract 2x and add 6 to each side.
3=x Divide each side by 3.

The solution is 3.

Copyright © McDougal Littell Inc. Algebra 2

All'rights reserved.
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8.6 Practice with Examples S

CONTINUED ;
For use with pages 501-508 {

--------------------------------------------------------------------------------------------------------------------------------------

Solve the equation.
11. log (x + 3) = log B3x + 1) 12. log, (x — 1) = log, (2x + 1)

13. In (4 — x) = In (4x — 11)

’

) Exponentiating Each Side

Solve 4 log, 3x = 20.

SOoLUTION
4 logy 3x =20 Write original equation,
'log3 3x=35 Divide each side by 4. 4 é
3logs 3% = 35 Exponentiate each side using base 3. ‘
3x =243 bomr=y
x = 81 Solve for x.

The solution is 81.

--------------------------------------------------------------------------------------------------------------------------------------

Solve the equation. .
14. logg (x — 5) = 3 15. 3logs (x +2) = 6 16. 4In2x =5

Algebra 2 » Copyright © McDougal Littell Inc.
Practice Workbook with Examples L18 All rights reserved.
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87 . Practice with Examples

}” For use with pages 509-516

Model data with exponential functions and power functions

Writing an Exponential Function

Write an exponential function y = ab* whose graph passes through (2, —36)
and (0, —4).

SoLuTion

. Begin by substituting the coordinates of the two given points to obtain two
equations in a and b.

© =36 =ab?. . - Substitute —36 for y and 2 for x.
-4 = ab® ‘Substitute —4 for y and 0 for x..
Notice that the second equation becomes —4 = a'because b° = 1. Substitute
a = —4 in the first equation and solve for b:
‘ | —36=(—4)p2,  Substitute —4 for a.
9 =172 Divide each side by —4.
3=p - Take the positive square root.
So,y = —4 3%,

-------------------------------------------------------------------------------------------------------------------------------------

Write an exponential function y = ab* whose graph passes
through the given points.

1. (0,7), (1, 14)

2. (1,-12), (=1, —3)

3. (1,9),(-1,1)

Copyright © McDougal Littell Inc. : Algebra 2

All'rights reserved. L19 Practice Workbook with Examples
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87 Practice with Examples |

CONTINUED
For use with pages 509-516

Writing a Power Function

Write a power function y = ax? whose graph passes through (2, 4) and (4, 32).
SoLuTion

Begin by substituting the coordinates of the two points to obtain two
equations in a and b. ‘
4=gqg-20  Substitute 4 for y and 2 for x.
32 =aq- 4> Substitute 32 for y and 4 for x.

. ) : ) - 4
To solve the system, solve for a in the first equation to get a = o then

substitute into the second equation.

4
2=z
32=4-2b
= b
. . 4
By inspection, » = 3,50 a = BT B TR 0.5 and y = 0.5x%.
Algebra 2 Copyright © McDougal Littell inc.

" Practice Workbook with Examples 120 All rights reserved.




LESSON
 NAME : ~ DaTE ‘
8.7 Practice with Examples
- | CONTINUED
e % For use with pages 509-516

Write a power function of the form y = ax” whose graph
passes through the given points.

4. (2,1),(6,9)

5. (4, 48),(2,6)

6. (9,6),4,4)

Copyright © McDougal Littell Inc. Algebra 2
All rights reserved. Practice Workbook with Examples
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Practice with Examples
For use with pages 517-522 é ' g

Evaluate and graph logistic growth functions

VoCcABULARY

Logistic growth functions are written as y = —» Where ¢, a,

c
_ 1+ ae
and r are positive constants..

c . C e
ppgrap— has the following characteristics:

o The horizontal lines y = 0 and y = ¢ are asymptotes.

The graph of y=

* The y-intercept i .
y-intercep s1+a

* The domain is all real numbers, and the range is 0 < y < ¢.

* The graph is increasing from left to right. To the left of its point of
) Ina c . . .
maximum growth, (Ta, -2—), the rate of increase is increasing. To the

right of its point of maximum growth, the rate of increase is decreasing.

Evaluating a Logistic Growth Function

Bvaluate f(x) = Ty for () f(~2), () (0), and (c) £(3).
SoLuTion |
300 300

a. f(—z) = 1 8_2(_2) = Tr 64 =54

300 300 300
b. f(0) = =k

1+ 141 190 S | J

300 300 ‘
o fG) =1 = T 6~ 2993

-------------------------------------------------------------------------------------------------------------------------------------

5 -
—— _—oax for the given value of x.

Evaluate the function f(x) =
the fun fix) 1T+e
1. (0) 2. £(1) 3. f(-1) |
‘ - Algebra 2 Copyright © I\fIcDo_ugaI Littell Inc.
‘ Practice Workbook with Examples All rights reserved.
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Practice with Examples

For use with pages 517-522

4, f(4) . 5. f(—3) 6. f(0.6)

Graphing a Logistic Growth Function

Graph y = 1—+—§;:;

SOLUTION S

Begin by sketching the horizontal asymptote, y = 2.

‘ o
Then find the y-intercept at y = T%—?)- = 0.5. The point of 4 Nl -
TN (0, 0.5)%1
. ., {In3 2 ‘ ) =y (1.1, 1)
maximum growth is )= (1.1, 1). Plot these points. 1 >

Finally, from left to right, draw a curve that starts just above
the x-axis, curves up to the point of maximum growth, and
then levels off as it approaches the upper horizontal asymp-
tote, y = 2. ~

--------------------------------------------------------------------------------------------------------------------------------------

Graph the function. Identify the asymptotes, y-intercept, and
point of maximum growth.

4 3 : 2
Ty T T e Y= T oo

2

Chapter 8 Practice Workbook with Examples
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8.8 Practice with Examples

CONTINUED

For use with pages 517-522

Solving a Logistic Growth Equation

2
Solve -1-—:_—%;_—2; = 10.
SoLuTtion
—12—_—— = 10 Write original equation.
1+ 3%
12 = 10(1 + 3e~%*)  Multiply each side by 1 + 3e~%,
12 = 10 + 30e~% Use distributive property.
2 = 30e~% Subtract 10 from each side.
0.067 = ™% Divide each side by 30.
In 0.067 = In e~ Take natural log of each side.
0067 =-2x -~ = Ine=x
—% In 0.067 = x Multiply each side by ~%.
135 = x Use a calculator.

The solution is about 1.35. o

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

. Solve the equation.

25 j

10 T2~

1M1, ———— =
14+ e % L

100

12 ——— =
14 5¢73

50
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PW Answers

Chapter 8
Lesson 8.1
1 2.
I ELRRRER
\ ;
| |
1 1= i)
! i}
3. 4
y y
1
~. x /
e W D /
|
[]] \
1
——
5. 6.
domain: all real numbers domain: all real numbers
range:y < 0 range:y > 0
Ll L ki £
\; - x
T /
s
\
7
J A
1} | ,/,
—
7. domain: all real 8. domain: all real

numbers; range: y > 4  numbers; range:
¥y —3 2

Y f P
/

1

4

1 x |

9. $956.49 10. $304,771.94

Lesson 8.2

1. exponential growth 2. exponential decay
3. exponential decay 4. exponential growth
5. exponential growth 6. exponential decay
7. 8.

L25

13. domain: all real 14. domain: all real
numbers; range: y < 2 numbers; range:
Y =3

y y

-t

t

Lesson 8.3
1. ¢* 2. 205 3. ¢% 4. 8° 5. ¢ 6. %
7. 54598 8. 1.396 9. 3.320 10. 1.637

11. domain: all real 12. domain: all real
numbers; range: y > 0  numbers; range: y > 0

i y y
/
\ L L
I
x 1 x
1
9 10.
I 22 ! i
\ =
A
5 /
1
=) /
[ ]

11. domain: all real 12. domain: all real
numbers; range: y > 0 numbers; range: y < 0

y ' ¥
F1

x

\ —

[~
‘\;




Chapter 8 continued

Lesson 8.6
g’ 13. domain: all real 14. domain: all real 1.4 2.2 3. -1 4.1 5.1292
' numbers; range: y > —3 numbers; range: y > 1 6. -1.609 7.2 8 1091 9.0
’ If ’ 10. —1242 11.1 12. -2 13.3 14.9
[ \ 15. 23 16. 1.745
1 .
VAR \ Lesson 8.7
— 1 1 1Ly=7-2 2.y=—-6:2* 3. y=3-3*
: a 4, y =0.25x* 5. y=075x 6. y=2x05
Lesson 8 10]‘/ 6%‘3 Lesson 8.8
1. 2. 53 =125 3 70— | 1.25 2.29 3.21 4.38 5.14 6.27
4.23=; 65.8=8 6.(3)'=3 7.5 ! i | 8. .
8.1 9.0 10.4 11. -2 12.5 13. x
14. 10 15. x 16. 4x e = e y
17. domain: x > 0 18. domain: x > 0 A5 o —— P’
range: all real numbers range: all real numbers .1 "fo.3)
L4 y y ; - : . :
) B .
9. y 10. 2.0
| / - i 1. —0.27 |
g’ ] y=3 12. 0.54
oSSz
1 x
19. domain: x > —2 20. domain: x > 0
range: all real numbers  range: all real numbers ;
Y N i
- Chapter 9
13- — =l
g T x : Lesson 9.1
¥ ' 1. inverse variation 2. neither
3. direct variation 4. direct variation
5. y=@;5 6. y=_—9;—2.25
Lesson 8.5 X x
1. 2059 2. 257 3.0511 4. 2322 7.y=284 8 ;=23
5. log9 +logx 6. log,6 + 3log,x _ xl 16
7. logs2 — logg3 8. logy 4 + log, x — log, 5 9. 2= =3y, =3 10 z = 32xy; 512
9. In2+Inx+Iny 10.In2+ 2Inx—1Iny
11. log, 60 12. log;—c 13. In2
14. log, 27 15. log,x° 16. In3 17. 3.096
*\‘, 18. 1.850 19. 4.087 20. 1.431
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Sheet #501: Exponents Introduction

1
FMC 2nd Ch 3 Tools, p. 141 In Exercises 93-94, use algebra to find the point of intersec-
For Exercises 1-43, evaluate without a calculator. tion.
93. y
3 2 2 4 2
1. 4 2. (—5) 3. 11 60 y = 0.82% y =5z
4. 10 5 (—1)* 6. (—1)*? 0
5° 5% 10%
7. 5 8. = 9. 108 20
64 - | I N
0. 11. 8° 12. V4 1 2 3 4
13. V42 14. V43 15. V4t
z 1 2
16. +/(—4) 17. 2 18. % 94,
500
. (—1)* . —112 21, (—2)3°
19. (1) 20, —11 (—-2)3 400
22. (5°)° 23. 2.1 (10°) 24, 32'/° 300 |-
1/2 1/4 3/4 200
25. 16 26. 16 27. 16 100
28. 16°/4 29. 16°/2 30. 100°/2
31. /=125 32. \/(—4)? 33, (-1)*V/36
34, (0.04)'2 35, (—8)*° 36. 37!
37. 377 38. 3732 39, 2571
40. 252 41, 25-%/2 42. (1/27)7'/° Simplify the expressions in Exercises 44-77 and leave with-
out radicals. '
43. (0.125)"/°
44, /24 45. /98
If possible, evaluate the quantities in Exercises 78-86. Check <
your answers with a calculator. 46. Vwiz* 47, \/zby
78, (—32)%/5 79, —32%/° 80, —625%/4 48. v16z* 49. V49u®
81, (—625)%/% 82 (—1728)% 83, 647°/7 50. V25z%24 §1. vr?
84, —64%/ 85. (—64)%2  86. 81°/* 52. Vr 53. vr
54, /3612 55. v/64s7
56. /50x*y® : 57. |/48ul%v12y5
58. v/8mv/2m? 59, /6s2t305/6st503

L29



Sheet #501: Exponents Introduction

60.

62.

64.

66.

68.

70.

72.

74.

76.

77.

In Exercises 87-92, solve for .

(0.1)? (4:1:y2)2

(4[,2/3];,)3/2 (P)—s/z

(s\/ﬂs_mt?)z

(3AB)"* (42B7Y)”
VM + 22+ M)*?

z° (z°)"

4w(31l’+1)
x2
CL"'+1 3n+1

an3n

(a7 +b“)—1

(35(21; +1)°

7(2b+ 1)1

5
g7. 12—
€T
89, V422 =5
91. 522 =500

61. 3 (3/%)

63. 7 (5w'/?) (2w'?)

65. ve?=

67. et . e -e

69. (3m«/m_3)2

71. (y‘Qey)2

73. ——

75

2
) (Do not expand (2b + 1)°.)

53

88. — =125

g

90. 7z* = 2022

92. 2(z +2)° =100

L30

(gz'1€'e'T)
T0F =2
PR T =
gRg'0 ==

Jaquinu [Bal B JON
z18/1

Jaquinu [eal B 10N
g—

ozl +a2)ee

O

ag
vﬂ/ az?
576
1»+v19

=2

o/g™0L

1+
vPte/e®9
2/t MEAT
z/L58

ZJ'

ra
z/6™L
2fzse®

ot

g0
ez1/1
gz/1
6/1

€6

68
L8
S8
€8
8
6L
LL
SL
€L
1L
69
L9
<9
€9

19
65
LS
99
134

6%
Ly
Sy
€F
84
6¢
LE
Se
£
1€
67
LT
ST
€
1T
61
L1
S1

10

—_ N~ O



Sheet #511: Exponential Functions and Graphs
FMC 2nd Ch 3 Review, p.133

5. Without a calculator, match each of the formulas to one 6. Without a calculator, match each of the following formu-
of the graphs in Figure 3.31. las to one of the graphs in Figure 3.31.
(a) y=08* () y=5(3)" (@) y=83e""t (b) y=25¢e" () y=—4de™*
(© y=—6(1.03)" d) y=15(3)""
© y=-4098) (B y=82(0.8)"

(i)

Figure 3.31
For Exercises 7-11, find a formula for the exponential func-

tion.
8. Y
50
(3,20)
iii iii (5,20)
(2,9/2)
(—2,8/9)
0,1/2)[\_@.1/54)

17. Suppose that f (z) is exponennal and that f(— 3 54
and f(2) = 2. Find a formula for f(z).

(iif)

20. Graph a function with a horizontal asymptote of y = 5.

21. Use a graph to determine any horizontal asymptotes of
y=38—e ",

M @

(m) ()

5o

Al o}

(&/DE/T) =86 (1) (q
v «(&/Mz=(@F L1 (gezTor=A L @ ®¢

T

L31



Sheet #512

Name: Group Members:

Exploration 8-4a: Coffee Data Residual Plot Date:

Objective: Use a residual plot to make conclusions about a cooling cup of coffee.

You pour a cup of coffee. Rather than drinking it right 3. Confirm by exponential and power regression that
away, you let it cool, measuring its temperature at an exponential function fits the data better than a
1-minute intervals. This table and graph show y, the power function. How do you decide?

number of degrees above room temperature, as a function
of x minutes since you poured the coffee.

X (min) y (°C)

2 51.5 4. Plot the exponential function of Problem 3 and the
3 45.5 data on the same screen. Sketch the result on the
given figure.
4 40.2
5 355 5. Calculate the residuals for each point using the
’ exponential function from Problem 3. Make a
6 31.3 residual plot using a window with an x-range of
7 27.4 [0, 12] and a suitable range for the residuals. Show
8 23.9 your graph to your instructor.
9 20.6 6. After you have checked your residual plot with your
10 175 instructor, sketch it here.
11 14.5
6o}
& sof .
£ 40t S .
£ 30 (.
g 20t foromend
& 10} :

Time (min)

1. Based on the shape and concavity of the graph,
explain why both an exponential function and a
power function would be reasonable mathematical
models for temperature as a function of time. 7. What does the fact that the residual plot shows a

pattern indicate about how well the exponential

function fits the data? What could you conclude if a

residual plot showed no discernible pattern?

2. Explain why both exponential and power functions
have reasonable endpoint behavior for large values
of x but only the exponential function behaves
correctly at the left end of the domain.

8. What did you learn as a result of doing this
Exploration that you did not know before?

120 / Exploration Masters Precalculus with Trigonometry: Instructor’s Resource Book, Volume 1
L32 ©2003 Key Curriculum Press



Name:

Sheet #513: Interest Choice Problem

You have the opportunity to consider these choices for Certificates of Deposit (CDs):

Choice A: Deposit $1,500 at an annual rate of 5%.

Choice B: Deposit $1,000 at an annual rate of 10%.

Choice C: Deposit $2,000 with a zero coupon rate of 25%. Zero coupon means the interest is only paid at the
end, i.e. once.

1. Consider 10-year CDs. Choices A and B are compounded yearly.

a) Guess the best, second best, third best (if best means more money).

b) Calculate the amount for each choice.

2. After how many years does the Choice B amount exceed the Choice A amount? (Compounded yearly.)

3. After how much time would Choice B have a larger amount than Choice A if the CDs were compounded
daily instead? Answer in decimal to 3 decimals as well as in years and days.

L33

1. $2443.30, $2593.70, $2500.00. 2.9 yrs. 3. 8.111 yrs (8 yrs, 41 days).



Name:

Sheet 514: 100% Interest!

1 dollar, 100% annual interest, one year, variable n (# compound periods)

y=1*(1+1/n)1*n)
Make a table with increasing n. Calculator allowed.
n y=(1+1/n)*n

1 (1+1)M

10

100

1,000

10,000

1*10M0

L34



Sheet 515: History of the number e

Discovered by Jacob Bernoulli, lived 1654 - 1705,
when studying 100% interest 2.71828182845904523536028747135266249775724709369995...

Given name e by Leonhard in 1737
He was a pioneering Swiss mathematician and physicist.

The number e is He made important discoveries in fields as diverse as infinitesimal calculus and graph theory
not just irrational (as shown by L.E.)

it's not algebraic

it is

proven

e Charles Hermite 1873

The number pi was proven

m  Ferdinand von Lindemann 1882

L35



Sheet #521: Table of Common Logarithms (base10)

1.000
1.001
1.002
1.003
1.004
1.005
1.006
1.007
1.008
1.009
1.010
1.011
1.012
1.013
1.014
1.015
1.016
1.017
1.018
1.018
1.020
1.021
1.022
1.023
1.024
1.025
1.026
1.027
1.028
1.029
1.030
1.031
1.032
1.033
1.0234
1.035
1.036
1.037
1.038
1.039
1.040
1.041
1.042
1.043
1.044
1.045
1.046
1.047
1.048
1.049
1.050
1.051
1.052
1053
1.054
1.055
1.056
1.057
1.058
1.059
1.060
1.061
1.062
1.063
1.064
1.065
1.066
1.067
1.068
1.069
1.070
1.071
1.072
1.073
1.074
1.075
1.076
1.077
1.078
1.079
1.080
1.081
1.082
1.083
1.084
1.085
1.086
1.087
1.088
1.088
1.0%0
1.091
1.082
1.093
1.094
1.085
1.096
1.097
1.088
1.098

0.00000000
0.00043408
0.00086772
0.00130093
0.00173371
0.00216606
0.00259798
0.00302947
0.00346053
0.00389417
0.00432137
0.00475116
0.00518051
0.00560945
0.00603795
0.00646604
0.00689371
0.00732095
0.00774778
0.00817418
0.00860017
0.00902574
0.00245090
0.00987563
0.01029996
0.01072387
0.01114736
0.01157044
0.01199311
0.01241537
0.01283722
0.01325867
0.01367970
0.01410032
0.01452054
0.01494035
0.01535976
0.01577876
0.01619735
0.01661555
0.01703334
0.01745073
0.01786772
0.01828431
0.01870050
0.0191162%
0.01953168
0.01994668
0.02036128
0.02077549
0.02118930
0.02160272
0.02201574
0.02242837
0.02284061
0.02325246
0.02366392
0.02407499
0.02448567
0.02489596
0.02530587
0.02571538
0.02612452
0.02653326
0.02694163
0.02734961
0.02775720
0.02816442
0.02857125
0.02897771
0.02938378
0.02978947
0.03019479
0.03059972
0.03100428
0.03140846
0.03181227
0.03221570
0.03261876
0.03302144
0.03342376
0.03382569
0.03422726
0.03462846
0.03502928
0.03542974
0.03582983
0.03622954
0.03662890
0.03702788
0.03742650
0.03782475
0.03822264
0.03862016
0.03901732
0.03941412
0.03981055
0.04020663
0.04060234
0.04099769

1.10
1.1

1.12
1.13
1.14
1.15
1.16
1ar
1.18
1.18
1.20
121

122
1.23
124
1.25
126
127
1.28
125
1.30
1.3

132
1.33
1.24
1.35
1.36
1.37
1.38
139
1.40
141

142
1.43
1.44
1.45
1.46
147
1.48
1.49
1.50
1.51
1.52
153
1.54
1.55
1.56
1.57
1.58
1.59
1.60
161
1.62
163
164
1.65
1.66
1.67
168
1.69
1.70
1.71
1.72
173
1.74
175
1.76
1.77
1.78
179
1.80
181

1.82
1.83
1.84
1.85
1.86
1.87
1.68
1.59
1.90
1.

1.82
1.93
1.94
185
1.96
187
1.98
199

0.0413927
0.0453230
0.0492180
0.0530784
0.0569049
0.0606978
0.0644580
0.0681859
0.0718820
0.0755470
0.0791812
0.0827854
0.0863598
0.0899051
0.0934217
0.0969100
0.1003705
0.1038037
0.1072100
0.1105897
0.1139434
01172713
0.1205739
0.12385186
0.1271048
0.1303338
0.1335389
0.1367206
0.1398791
0.1430148
0.1461280
0.1492191
0.1522883
0.1553360
0.1583625
0.1613680
0.1643529
01673173
01702617
0.1731863
01760913
0.1789769
0.1818436
0.1846914
0.1875207
0.1903317
0.1931246
0.1958997
0.1986571
0.2013971
0.2041200
0.2068259
0.2095150
0.2121876
0.2148438
0.2174839
0.2201081
0.2227165
0.2253093
0.2278867
0.2304489
0.2329961
0.2355284
0.2380461
0.2405492
0.2430380
0.2455127
0.2479733
0.2504200
0.2528530
0.2552725
0.2576786
0.2600714
0.2624511
0.2648178
0.2671717
0.2695129
0.2718416
0.2741578
0.2764618
0.2787536
0.2810334
0.2833012
0.2855573
0.2878017
0.2900346
0.2922561
0.2944662
0.2966652
0.2988531

2.00
2m
202
2.03
2.04
205
2.06
207
2.08
209
210
n
212
213
2.14
215
2.16
217
218
219
220
21
222
223
224
225
226
227
228
229
220
g |
232
223
2.4
235
2.26
237
228
229
240
24
242
243
244
245
246
247
248
249
250
251
252
253
254
255
2.56
257
258
259
260
281
262
2,63
264
265
2,66
287
268
269
270
27
272
273
274
275
276
297
278
279
2.80
281
282
283
2.84
285
2.86
287
2.88
289
2490
29
292
293
294
2495
2196
2497
298
299

0.3010300
0.3031961
0.3053514
0.3074960
0.3096302
0.3117539
0.3138672
0.3159703
0.3180633
0.3201463
0.3222193
0.3242825
0.3263359
0.3283796
0.3304138
0.3324385
0.3344538
0.3364597
0.3384565
0.3404441
0.3424227
0.3443923
0.3463530
0.3483049
0.3502480
0.3521825
0.3541084
0.3560259
0.3579348
0.3598355
0.3647278
0.3636120
0.3654880
0.3673559
0.3692159
0.3710679
0.3729120
0.3747483
0.3765770
0.3783979
0.3802112
0.3820170
0.3838154
0.3856063
0.3873898
0.3891661
0.3909351
0.3926970
0.3944517
0.3961993
0.3979400
0.3996737
0.4014005
0.4031205
0.4048337
0.4065402
0.4082400
0.4099331
0.4116197
0.4132998
0.4149733
0.4166405
0.4183013
0.4199557
0.4216039
0.4232459
04248816
0.4265113
0.4281348
0.4297523
0.4313638
0.4329693
0.4345669
0.4361626
0.4377506
0.4393327
0.4409094
0.4424798
0.4440448
0.4456042
0.4471580
0.4487063
0.4502491
0.4517864
0.4533183
0.4548449
0.4563660
0.4578819
0.4593925
0.4608978
0.4623980
0.4638030
0.4653829
0.4668676
0.4683473
04698220
0.4712917
0.4727564
04742163
0.4756712

3.00
3.0
3.02
3.03
3.04
.03
3.08
307
3.08
308
3.10
an
312
313
3.14
315
3.16
317
318
318
3.20
in
32
323
324
3.23
326
327
3.28
329
330
in
332
333
334
335
336
337
338
338
3.40
s
342
343
344
343
348
347
348
349
350
3.51
352
3.33
354
355
3.58
357
358
3.58
3.60
381
362
363
364
365
3.66
367
368
368
370
amn
a7z
373
374
375
376
3T
378
379
3.80
381
3.82
383
384
3.85
3.86
387
3.88
388
380
3
392
393
394
3485
396
3ar
3498
399

04771213
0.4785665
0.4300069
0.4314426
0.4828736
0.4842998
0.4857214
0.4871384
0.4885507
0.4899585
0.4913617
0.4927604
0.4941546
0.4955443
0.4969296
0.4983106
0.4996871
0.5010593
0.5024271
0.5037907
0.5051500
0.5065050
0.5078559
0.5092025
0.5105450
0.5118834
0.5132176
0.5145478
0.5158738
0.5171958
0.5185138
0.5198280
0.5211381
0.5224442
0.5237465
0.5250448
0.5263393
0.5276299
0.5289167
0.5301997
0.5314789
0.5327544
0.5340261
0.5352941
0.5365584
0.5378191
0.5390761
0.5403295
0.5415792
0.5428254
0.5440680
0.5453071
0.5465427
0.5477747
0.5490033
0.5502284
0.5514500
0.5526682
0.5538830
0.5550944
0.5563025
0.5575072
0.5587086
0.5599066
0.5611014
0.5622929
0.5634811
0.5646661
0.5658478
0.5670264
0.5682017
0.5693739
0.5705429
0.5717088
0.5728716
0.5740313
0.5751878
0.5763414
0.5774918
0.5786392
0.5797836
0.5809250
0.5820634
0.5831988
0.5843312
0.5854607
0.5865873
0.5877110
0.5888317
0.5899496
0.5910646
0.5921768
0.5932861
0.5943926
0.5954962
0.5965971
0.5976952
0.5987905
0.5998831
0.6009729

4.00
401
402
403
404
405
406
407
408
409
4.10
411
412
413
414
415
416
417
418
419
420
471
422
423
a4
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
140
441
442
143
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
4.90
491
492
493
494
495
4.95
497
498
499

0.6020600 5.00
0.6031444 501
0.6042261 5.02
0.6053050 5.03
0.6063814 504
0.6074550 5.05
0.60B5260 5.06
0.6095944 507
0.6106602 5.08
0.6117233 5.00
0.6127839 5.10
0.6138418 5.11
0.6148972 512
0.6159501 5.13
0.6170003 5.14
0.6180484 515
0.6190933 5.16
0.6201361 517
0.6241763 518
0.6222140 5.19
0.6232483 520
0.6242821 521
0.6253125 5.22
0.6263404 523
0.6273659 524
0.6283889 5.25
0.6294006 526
0.6304279 527
0.6314438 5.28
0.6324573 529
0.6334685 530
0.6344773 5.31
0.6354837 532
0.6364879 5.33
0.6374887 5.34
0.6384893 535
0.6394865 5.36
0.6404814 5.37
0.6414741 538
0.6424645 5.39
0.6434527 5.40
0.6444386 541
0.6454223 542
0.6464037 5.43
0.6473830 544
0.6483600 5.45
0.6493349 546
0.6503075 547
0.6512780 5.48
0.6522463 543
0.6532125 550
0.6541765 5.51
D.6551384 5.52
0.6560982 553
D.6570559 554
0.5580114 555
0.6589648 556
0.6599162 557
D.6608655 5.58
0.6618127 553
0.6627578 560
0.6637009 551
D.6646420 562
0.6655610 5.63
D.6665180 564
D.6674530 565
0.6683859 5.66
0.6693169 567
D.6702459 568
0.6711728 5.69
0.6720978 5.70
0.6730209 571
0.6739420 5.72
0.6748644 573
0.6757783 5.74
0.6766936 5.75
D.67760T0 5.76
0.6785184 5.77
D.6794279 578
0.6803355 5.7
0.6812412 5.80
D.6821451 5 B1
0.6830470 582
0.6839471 5.83
D.6848454 584
0.6857417 585
0.6866363 5.85
0.6875290 587
0.6884198 5.85
0.6893089 583
0.6901964 5.90
0.6940B45 5.91
0.6949654 502
0.692B469 5.93
0.6937269 5.04
D.6946052 505
D.6954B17 5.96
0.6963564 5.07
0.697229R¢5 08
0.6981005 5.99

0.6989700
0.6998377
0.7007037
0.7015680
0.7024305
0.7032914
0.7041505
0.7050080
0.7058637
0.7067178
0.7075702
0.7084209
0.7092700
0.7101174
0.7109631
0.7118072
0.7126497
0.7134905
0.7143298
0.7151674
0.7160033
0.7168377
0.7176705
0.7185017
0.7193313
0.7201593
0.7209857
0.7218106
0.7226339
0.7234557
0.7242758
0.7250945
0.7259116
0.7267272
0.7275413
0.7283538
0.7291648
0.7299743
0.7307823
0.7315888
0.7323938
0.7331973
0.7339993
0.7347998
0.7355989
0.7363965
0.7371926
0.7379873
0.7387806
0.7395723
0.7403627
0.7411516
0.7419391
0.7427251
0.7435098
0.7442930
0.7450748
0.7458552
0.7466342
0.7474118
0.7481880
0.7489629
0.7497363
0.7505084
0.7512791
0.7520484
0.7528164
0.7535831
0.7543483
0.75651123
0.7558749
0.7566361
0.7573960
0.7581546
0.7589119
0.7596678
0.7604225
0.7611758
0.7619278
0.7626786
0.7634280
0.7641761
0.7649230
0.7656686
0.7664128
0.7671559
0.7678976
0.7686381
0.7693773
0.7701153
0.7708520
0.7715875
0.7723217
0.7730547
0.7737864
0.7745170
0.7752463
0.7759743
0.7767012
0.7774268

6.00
6.01
6.02
6.03
6.04
6.05
6.06
B.O7
6.08
6.09
610
6.1
6.12
6.13
B.14
B.15
6.16
B.17
618
6.19
6.20
621
6.22
623
6.24
6.25
626
6.27
6.28
629
6.30
6.31
632
6.33
6.34
B.35
6.35
6.37
6.38
6.39
640
641
B.42
643
644
6.45
646
647
6.48
649
6.50
6.51
B6.52
B.53
6.54
B.55
£.56
B.57
E.58
6.59
6.60
B.61
6.62
6.63
6.64
6.65
6.65
B.ET
6.68
6.63
B.70
6.71
6.72
673
6.74
E.75
6.76
6.77
E.78
E79
6.80
B.81
682
6.83
B84
B.85
6.86
B.a7
6.5
689
6.90
6.91
B52
6.93
6.94
695
6.95
697
693
699

0.7781513
0.7788745
0.7795965
0.7803173
0.7810369
0.7817554
0.7824726
0.7831887
0.7839036
0.7846173
0.7853298
0.7860412
0.7867514
0.7874605
0.7881684
0.7888751
0.7895807
0.7902852
0.7909885
0.7916906
0.7923917
0.7930916
0.7937904
0.7944880
0.7951846
0.7958800
0.7965743
0.7972675
0.7979596
0.7986506
0.7993405
0.8000294
08007171
0.8014037
0.8020893
0.8027737
0.8034571
0.8041394
0.8048207
0.8055009
0.8061800
0.8068580
0.8075350
0.8082110
0.8088859
0.8095597
0.8102325
0.8109043
0.8115750
0.8122447
0.8129134
0.8135810
0.8142476
0.8149132
0.8155777
0.8162413
0.8169038
0.8175654
0.8482259
0.8188854
0.8195439
0.8202015
0.8208580
0.8215135
0.8221681
0.8228216
0.8234742
0.8241258
0.8247765
0.8254261
0.8260748
0.8267225
0.8273693
0.8280151
0.5286599
0.8293038
0.8299457
0.8305887
0.8312297
0.8318698
0.8325089
0.8331471
0.8337844
0.8344207
0.8350561
0.8356906
0.8363241
0.8369567
0.8375884
0.8382192
0.8388491
0.8394780
0.8401061
0.8407332
0.8413595
0.8419848
0.8426092
0.8432328
0.8438554
0.5444772

7.00
701
702
703
704
705
706
707
708
709
7.10
71
712
7132
7.14
7.15
7.18
717
7.18
7.19
720
721
722
723
7.24
T.25
726
.27
7.28
729
730
7.3
732
133
7.4
7.35
136
737
7.38
739
740
741
742
743
744
745
746
747
748
7489
750
75
7.52
7.53
754
7.55
7.56
757
7.58
7.58
7.60
781
762
7.83
764
7.65
7.86
767
7.68
7.69
7.70
M
732
773
774
775
7.76
Tl
7.78
779
7.80
781
782
7.83
7.84
7.85
7.86
787
7.88
7.89
7.80
7,
792
7893
794
795
7.96
787
798
799

0.8450980
0.8457180
0.8463371
0.8469553
0.8475727
0.8481891
0.848804T
0.8494154
0.8500333
0.8506462
0.8512583
0.8518606
0.8524800
0.8530895
0.8536082
0.8543060
0.8549130
0.8555192
0.8561244
0.8567289
0.8573325
0.8579353
0.8585372
0.8591383
0.8597386
0.8603380
0.8609366
0.8615344
0.8621314
0.8627275
0.8633229
0.8639174
0.3645111
0.8651040
0.8656961
0.8662873
0.8668778
0.8674675
0.8680564
0.5686444
0.8692317
0.8698182
0.8704039
0.8709888
0.8715729
0.8721563
0.8727388
0.8733206
0.8739016
0.8744818
0.8750613
0.8756399
0.8762178
0.8767950
0.8773713
0.8779470
0.8785218
0.8790959
0.8796692
0.8302418
0.8308136
0.8313847
0.8819550
0.8825245
0.8330934
0.8336614
0.8842288
0.8347954
0.8853612
0.8859263
0.8364907
0.3870544
0.8876173
0.8881795
0.8387410
0.8393017
0.8398617
0.8904210
0.8909796
0.8915375
0.8920946
0.8926510
0.8932068
0.8937618
0.8943161
0.8948697
0.8954225
0.8959747
0.8965262
0.8970770
0.8976271
0.8981765
0.8987252
0.8992732
0.8998205
0.9003671
09009131
0.9014583
0.9020029
0.9025468

B.00
8.01
8.02
B.03
B.04
B.05
B.06
B.O7
g.08
B.08
B.10
8.1
B12
8.13
B.14
B15
B.16
BT
B.18
8.19
B.20
B.21
8.22
B.23
B.24
8.25
B.26
B.27
8.28
B.28
B.30
8.3
832
8.33
8.34
B35
B.36
837
8.38
8.39
840
841
642
843
B.44
B.45
B.46
847
6.48
849
B.50
8.51
B.52
8.53
854
B.55
8.56
8.57
B.58
859
860
B.&1
862
8.63
864
865
8.66
887
8.68
g.69
870
871
872
B.73
B.74
B75
B.76
BIT
878
B.79
8.50
8.1
8.2
883
884
8.a5
8.85
8.a7
8.88
B39
8.90
.91
B2
8.92
894
BAas
8.96
847
B48
8.9%

0.9030900
0.9036325
0.9041744
0.9047155
0.9052560
0.9057959
0.9063350
0.9068735
0.9074114
0.9079485
0.9084850
0.9090209
0.9095560
0.9100905
0.9106244
0.9111576
0.9116902
0.9122221
0.9127533
0.9132839
0.9138139
0.9143432
0.9148718
0.9153998
0.9159272
0.9164539
0.9169800
0.9175055
0.9180303
0.9185545
0.9190781
0.9196010
0.9201233
0.9206450
0.9211661
0.9216865
0.9222063
0.9227255
0.9232440
0.9237620
0.9242793
0.9247960
0.9253121
0.9258276
0.9263424
0.9268567
0.9273704
0.9278834
0.9283959
0.9289077
0.9294189
0.9299296
0.9304396
0.9309490
0.9314579
0.9319661
0.9324738
0.9329808
0.9334873
0.9339932
0.9344985
0.9350032
0.9355073
0.9360108
0.9365137
0.9370161
0.9375179
0.9380191
0.9385197
0.9390198
0.9395193
0.9400182
0.9405165
0.9410142
0.9415114
0.9420081
0.9425041
0.9429996
0.9434945
0.9439889
0.9444827
0.9449750
0.9454686
0.9459607
0.9464523
0.9469433
0.9474337
0.9479236
0.9484130
0.9489018
0.9493900
0.9498777
0.9503645
0.9508515
0.9513375
0.9518230
0.9523080
0.9527924
0.9532763
0.9537587

5.00
9.01
9.02
5903
9.04
8.05
9.06
2.07
2.08
9.09
9.10
an
912
912
9.14
8.15
8.16
917
9.18
9.19
920
921
922
823
9.24
925
9326
927
9.28
929
9.20
an
932
933
9.24
9.35
9.26
937
9.28
939
240
941
842
243
9.44
845
946
947
248
949
9.50
951
852
853
9.54
§.55
9.56
9.57
§.58
§.59
9.60
961
962
9.63
9.64
965
9.66
9.67
963
9.69
870
a7
872
873
8.74
8.75
876
877
8.78
879
9.80
g9.81
g.82
9.83
§.84
§.85
9.86
9.87
5.88
9.89
g.90
5.91
592
9.93
5.94
5495
9.96
g5.97
5.98
g9

0.9542425
0.9547248
0.9552065
0.9556878
0.9561684
0.9566486
0.9571282
D.9576073
0.9580858
0.9585639
0.9590414
0.9595184
0.9599948
0.9604708
0.9609462
0.9614211
0.9618955
D.9623693
0.9628427
0.9633155
D.9637878
0.9642596
0.9647309
D.9652017
D.9656720
0.9661417
0.9666110
0.9670797
0.9675480
D.9680157
0.9684829
0.9689497
0.9694159
0.9698816
0.9703469
0.9708116
0.9712758
0.9717396
0.9722028
0.9726656
0.9731279
0.9735896
0.9740509
0.9745117
D.9749720
0.9754318
0.9758911
0.9763500
0.9768083
0.9772662
0.9777236
0.9781805
0.9786369
0.9790929
0.9795484
0.9800034
0.9804579
0.9809119
0.9813655
0.9818186
0.9822712
0.9827234
0.9831751
0.9836263
0.9840770
0.9845273
0.9849771
0.9854265
0.9858754
0.9863238
0.9867717
0.9872192
0.9876663
0.9881128
0.9885590
0.9890045
0.9894498
0.9898946
0.9903389
0.9907827
0.9912261
0.9916690
0.9921115
0.9925535
0.9929951
0.9934362
0.9938769
0.9943172
0.9947569
0.9951963
0.9956352
0.9960737
0.9965117
0.9969492
0.9973864
0.9978231
0.9982593
0.9986952
0.9991305
0.9995655
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Sheet 522: Logarithmic function applications

PC 5th Ch. 3-2, p. 307-308

In Exercises 45-50, use the graph of y = log; x to match the
given function with its graph. [The graphs are labeled (a),
(b), (c), (d), (e), and (f ).]

(a) (b)

© )

First try to find the formula without the choices below.

Write down asymptotes and points on the curve.

45, f(x) = logzx + 2 46. f(x) = —log, x

47. f(x) = —logy(x +2)  48. f(x) = logy(x — 1}

49. f(x) = logs(1 — x) 50. f(x) = —logy(—x)

75. Work The work (in foot-pounds) done in
compressing a volume of 9 cubic feet at a pressure of
15 pounds per square inch to a volume of 3 cubic feet
is

W = 19,440(In 9 — In 3).

Find W.

76. Sound Intensity The relationship between the
number of decibels 3 and the intensity of a sound /
in watts per square meter is

I
B =10 logm(m)

(a) Determine the number of decibels of a sound with
an intensity of 1 watt per square meter.

(b) Determine the number of decibels of a sound with
an intensity of 10~2 watt per square meter.
(c) The intensity of the sound in part (a) is 100 times

as great as that in part (b). Is the number of
decibels 100 times as great? Explain.
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Sheet #523: Logarithmic Functions
FMC 2nd Ch 4.3 p.165-166

1. Without a calculator, match the functions y = 107, 2. Without a calculator, match the functions y = 2%, y =
y = €°,y = logz, y = Inz with the graphs in Fig- e % y = 3% y = Inz, y = logx with the graphs in
ure 4.9. Figure 4.10.
YA B y A B
c
_—— P
D
@ E
Figure 4.9 Figure 4.10
18. Match the graphs (a)~(c) to one of the functions r(z), T 2 4 0 z | 05 | 5 10
s(z), t(x) whose values are in the tables. 11301 | 1.699 (@) | —0,080° 0,379 | 0.699
Floty Fonnuur o 100, SO et E(3), rw) 1 ) | —0060" 0379
v y
@ . ® 690 z [01] 2 100
t(z)  —3 | 0.903 6
T T
1 10 0.2 1
c Yy
() X
T
2 20
In Problems 20-25, find possible formulas for the functions  22. Y 23. Yy
using logs or exponentials. 1
20. Y 21. Y
! —t
/ 1 2 3
- @ 2
1 10 ' T -1
-1 1
24, Y 25. Y
| T
-1
0.1
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35. The magnitude of an earthquake is measured relative to
the strength of a “standard” earthquake, whose seismic
waves are of size Wy. The magnitude, M, of an earth-
quake with seismic waves of size W is defined to be

(a) Let M; and M represent the magnitude of two
earthquakes whose seismic waves are of sizes W1
and Wa, respectively. Using log properties, find a
simpliﬁed formula for the difference M2 — M; in

terms of W7 and Wa.
M = log (E) (b) The 1989 earthquake in California had a rating of
Wol ' ' 7.1 on the Richter scale. How many times larger
were the seismic waves in the 1906 earthquake in
San Francisco which measured 8.4 on the Richter
scale? Give your answer to the nearest integer.

The value of M is called the Richter scale rating of the
strength of an earthquake.

Sheet 523 Answers.

1. Aisy=10",Bisy=¢",Cisy=Inz,Di1sy = logz.

2. Asy=3"Bisy=2"Cisy=lnz,Disy=logz,Eisy=¢ *

20. A possible formulaisy = log .

. This graph could represent exponential decay, so a possible formulais y = 6° with (0 < b < 1.

. This graph could represent exponential growth, with a y-intercept of 2. A possible formula is y = 26" with b > 1.

. A possible formulaisy = In .

glw)ldl‘)
Wk =

. This graph could represent exponential decay, with a y-intercept of ().1. A possible formulais y = 0.16" with 0 < b < 1.

25. This graph could represent exponential “growth™, with a y-intercept of —1. A possible formulais y = (—1)b" = —b" for
b> 1.
35. (a) We know M, = log (%llj-) and M> = log (L::ﬁ-).Thlls,

-]

My — M, = log (%) — log (::—1>
0 0
= log (

)

Wa
1\1-_) — Ml = l()g (”—~)
1

—
e

—

(b) Let Mo =8.4and M, =7.1,s0

becomes
W
84 — 7.1 = log (ﬁ)
Wa
13=1 (—)
RANT
so -
L =10"" ~ 20.
W,

Thus, the seismic waves of the 1906 earthquake were 20 times as large as those of the 1989 earthquake.

L41



Sheet #524: Logarithmic Functions
FMC 2nd Ch 4.4 p.175
20. To study how recognition memory decreases with time,

the following experiment was conducted. The subject
read a list of 20 words slowly aloud, and later, at dif-
ferent time intervals, was shown a list of 40 words con-
taining the 20 words that he or she had read. The percent-
age, P, of words recognized was recorded as a function
of t, the time elapsed in minutes. Table 4.17 shows the
averages for 5 different subjects.'” This is modeled by
P=alnt+b.

Table 4.17  Percentage of words recognized

t, min 5 15 30 60 120 240
P% | 73.0 | 61.7 | 583 | 557 | 503 | 46.7

L42

(a) Find In ¢ for each value of ¢, and then use regression
on a calculator or computer to estimate a and b.

(b) Graph the data points and regression line on a coor-
dinate system of P against In ¢.

(¢) When does this model predict that the subjects will
recognize no words? All words?

(d) Graph the data points and curve P = alnt + b on
a coordinate system with P against £, with 0 < ¢ <
10,500.

t.min | 480 | 720 | 1440 | 2880 | 5760 | 10,080

P% | 403 383 | 290 @ 240 | 187 10.3

€RTO8 + 21U[L8L L— =
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Sheet 531: Properties of Logarithms
PC 5th Ch. 3-3, p. 316

85. Human Memory Model Students participating in a
psychological experiment attended several lectures
and were given an exam. Every month for a year
after the exam, the students were retested to see how
much of the material they remembered. The average
scores for the group can be modeled by the memory
model

f)=90 - 15log,(t + 1), 0<¢<12

where 7 is the time in months.

(a) What was the average score on the original exam
(t=0)?

(b) What was the average score after 6 months?

(c) What was the average score after 12 months?

(d) When will the average score decrease to 75?

(e) Use the properties of logarithms to write the
function in another form.

(f) Sketch the graph of the function over the speci-
fied domain.

86. Sound Intensity The relationship between the
number of decibels B8 and the intensity of a sound /
in watts per square meter is

I
B =10 1°g10<'—10—12)'

Use the properties of logarithms to write the formula
in simpler form, and determine the number of
decibels of a sound with an intensity of 10~ watt per
square meter.

(sypuouw ur) owry,
Thor 8 9 ¢ T
1

2R3
20098 98eIeAYy

0ot
& @
1 gpo9 ‘[3T+130[]0T=¢ i1 + 9)°'801 — 06 (3
spuowr 6 () €L () LL (@ 06 (8) 'S8
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1.

Name:

Sheet # 532: Logarithms and Graphs

Rewrite the equation in exponential form:
log, 64 =6.

Evaluate the expressions:
(a) 1og (10,000)

(b) logs(27)

(¢) Iné’

Simplify the expressions:

(a) 9log9x

(b) eln(ﬂx)

Using calculator, evaluate to three decimals,
rounding correctly:

(a) log(2)

(b) log(11)

(c) log(2) + log(11)
(d) log(22)

What is going on here?

L45

Expand the expressions completely:

2x
(a) log, (_j
Z

(b) In(17x°y*)
(©) ln(\/e_4x)

Condense the expressions into one logarithm:

(a) log(x”) + log(y)

(b) In(5) — 7In(x) + 2In(y)

(c) log (') + log (") + log (x)

Consider f(x)=log,(x+3).
(a) Find f(61). That is, find y when x = 61.

(b) Write the equation of the asymptote.



8.

(a) Complete the table.

X y=log, x

1/16

1/4

1

4

16

(b) Graph the function y in part (a) using
accurate points to show the full curve.

(¢) Graph the asymptote and label it

“asymptote.”

(=]

Lo}

-

Y
h

I
(=]

L46

9. Write possible formulas for the graphs. Use

exponential functions in the form y = 4-b".

(a)

20+

18-

16+

144

124

(b) Answer in any way. Then answer without
decimals and without radicals (nth roots), if you

have not already done so.

20

10

(-5.00,075)

(10.00, 20.25)
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Sheet # 532: Logarithms and Graphs

1. Rewrite the equation in exponential form:

log, 64 = 6. ‘
7 = 69
2. Evaluate the expressions: bee, s, ’ -
(a) log (10,000) "i L/E Wty j

(b) log3(27) D [”/"‘7

VP cav i§

© Iné® ﬁ,@

3. Simplify the expres
@) 9log9 X

—

sions:_

= |x

(b) JAn(mx) _ \};@

4, Using calculator, evaluate to three decimals,

rounding correctly:

(@)log?) =\0.20) }
(b) log(11) = ! [ oy

(c) log(2) +log(11)

=L 2e2 )

(d)log(22) _ mew

- What is gowngwon here?.. o

log (w) + 10 3(v)

-3/

Vs

fe¢ ok @k SW%J

5. Expand the expressions completely:

(a) 10g4(27x)
W@%@f !@f(}f} - f'z}g(” 2 }\
[uhowe [e94(2) = Vo

V2
(b) 1n(17x5y2) 7 be Lavse b4 = ZJ

e

E ()'"7) §lns ZZL;NJ \

© 1n(\/2‘T x) =

n (\ el \)‘f“” fn (¥ >M o
= ey + [n(¥) szi;{:i"m@

6. Condense the expressions into one logarithm:

(a) log(x’) +log(y)

(x5

bl s h(y?)
(b) In(5) - 7In(x) + 2InGy)

RS

.
(c) log (") + log () + log (x) .

Jog(x* x*-x) = gj (W’iﬂ

7. Consider f(x)=log,(x+3).
(a) Find f(61). That is, find y when x = 61.

"f(;/) (o7 (éME) =

é}Q CaudP

= loge (64 42 %

(b) W1 1te the equatmn of the asymptote

(s y=




8. (a) Complete the table.
x y=log, x
1/16 - ' ﬁ/{“zfs/‘“&ﬂ_ " i/;é
1/4 e | z?rw‘ o }j%
1 10 Lf o, l
4 z q'=Yy
6\ 2 | T

(b) Graph the function y in part (a) using
accurate points to show the full curve.

(c) Graph the asymptote and label it

“asymptote.”
GA.V - . 1
WAL eTdianal
85 V/*Q
o
bedjw D
/ "
A “
........... o
’E
2101 B 1 B 4§D ; M
104
?:; T, Two Edypton s
b Uptlarevw s N §e
{D CART L1 LAMen s o jﬁf Ve,
fjg) @ Uf@V y (luA N7 ept (I/ f}f’? A/l
A ULE ;fg;i’;;@é%,ﬁé"?muwwgwémf alt,
Y= Ab¥
7
70.25 =

b= (2“1
e (lo,

2025 = A(3

A e 2o 2;?/@ = 2025

Write possible formulas for the graphs. Use

exponential functions in the form y=A4-5".

(a) ey A . ‘J@ v %’7((4@,51
20+ ’ %. £ i{ﬁ =
T ' j (Zé«;f%%w,ﬁf .
184
16+ R
144
+ j f@«f ﬂzxﬂ{f’%
124 =Y
1 . |
ey 0= Ak

-2 s ’
(b) Answer in any way. Then answer without
decimals and without radicals (nth roots), if you
have not already done so.

LY
20l (10.00,20.25)
Wogelis
10-
(-3.00,075) |
X
=T ——-0— O I I S

E%f)

H

/5" s
=30 = 5

2[3 2SN Yo [F M}A

Vsylo o zp.es 2 A3

2 y @7 r?ii_/f)’)
Jo= 22,65 355,
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Sheet 542: Exponential and Logarithmic Equations 2

PC 5th Ch. 3-4, p. 324-325
In Exercises 31-34, approximate the point of intersection of
the graphs of f and g. Then solve the equation f(x) = g(x)

algebraically.
31, f(x) = 2% 32, f(x) = 27~
glx) =8 gx) =9
y y
12+ I 12
4 g 8:- g
;yf d’
= AR RSN A,
-8 —4_4:: 4 8 -8 —4_4:: 4 8

Write down your visual approximation before solving.

33. f(x) = log,x 34. f(x) = In(x — 4)

gx) =2 gx) =0
y
4-.—
peilcs
s x
e g8 i
ol

Finance In Exercises 111 and 112, find the time required
for a $1000 investment to double at interest rate r,
compounded continuously.

111. » = 0.085 112. r = 0.12

Finance In Exercises 113 and 114, find the time required
for a $1000 investment to triple at interest rate r,
compounded continuously.

113. r = 0.085 114. r = 0.12

- ‘ . . . N & . - . .
TRIEO VI smak g7l tery TENEE CHsm TS T (geoype (z6) ge (6°9)TE (8°) €
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Algebra II-10
Sheet #551 - Chb Review

Name Period

Note: Make sure you can do each question with or without multiple choices given. Be prepared to do problems without the
calculator (recognizing graphs and answering in terms of logs instead of decimals).

Write as the sum or difference of logarithms with no 10. The future value of an investment of P dollars earning
exponents. an annual interest of r can be calculated with the
(il

formula A = P {1+ 1) , where t is the number

L. logb7u of years of the invest?nent and n is the number of
compounding periods per year. Find the future value
of $2000 if it is invested for 4 years at an annual

2. logn® interest rate of 10% compounded every 3 months.

3. logn®m?®

Write as a single logarithm.

4.  logn — log90

5. 2logm+ Tlogn

11. Which of the following functions could have the graph
log, M sketched here?
143

6. Use the formula log, M = to find logg 137 to

log, b A) y =31 Y
the nearest thousandth. ) 4
B) y=3"-1 4t
C) y= 31—:17 3t
2_.
D) y=3"%-1 .
Solve. E) y=e-1 T I T
T it | NI
7. 2% =64 ol
12. Which of the following functions could have the graph
sketched here?
8. 5=2elt? .
A) fle)=(3) -1 y
B) flz)=2"+1 51
C) flz)=2""+41 4
D) f(z)=3" |
9. logy(4—5z) =2 E) flz)=3"-1 }x
Il 1 : 1 } } ; ‘:L
3 2 -l 1 2 3
,I-_

154



Sheet #551 - Ch5 Review Page 2

13. Which of the following could be the graph of 15.  Which of the following functions could have the graph
flz)=3""+57? sketched here?

A) f(#)=-3+Inz B) f(z)=3+Inz
C) f(z)=In(z - 3) D) f(z)=In(z + 3)
E) f(z)=2+In(z - 3)

16. Which of the following is equal to e5+ne?

|~

A) log = B) 2% C) 500
T

D) e E) 5o

14.
17. Which of the following is equal to e?!n(z=2)+3Iny7
B Y
) 5 A) y3(m—2)2 B) 23y(:1:~2)
2 Q) B+n(w+y~2) D) In 3y2(5L‘ ~2)

2 1n3y
Ing(z — 2)4

2..
8 2
1"// 18. Choose the expression equivalent to In <—3E—>
} 1 2 Y

1+
ol A) In8—In3+2lnz—1Iny
-1 B) In8 + Inz?

In3+Iny

C) In(8z?) + In(3y)
D) 2In(8z) - In(3y)

E) In (%) +In <§>2

155



Sheet #551 - Chb Review

19.

20.

21.

Solve for z: 2571 =3

A) % B) F'h'lG
1[In3 9

C) g [m-ﬁ-l} D) %[l—ln(g)}

E) 1[ln(Z+1)]

A fish population is increasing at a rate of 5% a year.
How many fish will there be in 9 years, to the nearest
thousand fish, if there are 17 thousand now?

A radioactive element has a half-life of 60 days. What
percentage of the original sample is left after 45 days?

A) 25.00%
D) 66.23%

B) 35.91%
E) 75.00%

C) 59.46%

156

22.

23.

Page 3

A deposit of $3,000 is made into a fund with an annual
interest rate of 12 percent. Find the time (in years)
necessary for the investment to triple if the interest

is compounded continuously. Round your answer to

2 decimal places.

A) 858 B) 916 C) 723 D) 12 E) 6

A mold culture doubles its mass every seven days.
Find the growth model for a plate seeded with
0.9 grams of mold.

A) y = 0.960‘099021:
C) y = 0_960.3854lt
E) y = 0.9¢0-81818¢

B) y = 0.960'12183t
D) y = 0.960'4512&



Algebra I1-10 Sheet #551 - Ch5 Review

Axnswer List

PRI

1. logh7 +logz 2. bBlogn 3. 3logn+8logm
4. log g 5. logm?n” 6. l—ﬁf;—? = 3.057
7. =2 8 z=-1+In25~ —0.08 9. z=0
10, $2969.01 i1. B 12. C
13. B 4. B 5. D
16. E 17, A 18. A
19. C 20. C 21. C
22. B 23. A
fo (VTlops
: ¥ o\ 16
o — ’ . O¢ , ,[ - ‘ o
0 A Zﬁoa(; nl vl BN T1101 f g (% Yicans )

$x

17, 2°%'=3 \neTop -] Loy, (27') = fagy (3

néj{wpz:; SX~1 = /0jz(3>

f}{&?ﬂn;g,w éﬁj(z ‘FX"’} = iﬂf‘(z> X - *‘é‘.‘: f(/ﬁ , (/2} e ;>
Loy(Peteye) [S‘x%}éﬁf{ﬁ} =Ln(3) X = é( LN(.&/ Loy +4¢) «().5)7

20, fj =179 ® 0.05(a) N CUha o B
y(q) =17 e S 26T 726 hurann
2 1 ETHop (|
- mw INTeo e [T 5 :
ﬁ - [00/0"(‘23 ﬁ; /Qg/;;(?) . qa‘f%{A
= HlE o . K4 T t"“f Lo = %,7 ¢ !‘\ ﬁg"?@«i / ?@ {iver
Y= feas, € “Kego
gz)/(}/&? ’@@jﬁ’&@ . kv"/‘"{w"" -
é:ﬂf(%}m) z - K- £0 lggf.g%ﬁﬁ(\lz)/gof0.@;;55’2‘%3
wd | - Q0SSR o o
YY) = 1002, - 0 = $9.407,
22, Jom =300 ° 12 LM(3) = 012¢ = T=I0(2)fors = 9. 16 youn,
23, INta vkve = 0.9 g, y 7
Kt . T . o
J70-9€°" Slefok: 1820987 520 KL N(2)/s =
0-29902/ day

o
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Algebra IT.
. Sheet #551

Pags §

Peri"()c(

IR

Note: Make sure you can do each question with or without multlple choices given. Be prepared to do problems without the

calculator (recognizing graphs and answering in terms of logs instead of decimals).

Write as the sum or difference of logarithms with no
exponents.

1. loghTz :m‘gﬂ-& (o;()()}

uwa:a«s;rmlumanm ks

Sty ]
3. logn®m! }Z/a h+ %l 9(»”*)2

2. logn® =

Lot o Povng s hungt& £y Frxtoncn,

Write as a single logarithm.

5. 210gm+7logn
Doy

2togim = Ty,
6.  Use the formula log, M = lo

i g ?!‘%k";'n}

the nearest thousandth.

Jog (131)/log (5) % etz

Solve. gy Ule LN(['S'])/L(&’) 2.05 7.
7. 23t =64
METHD 2 e
Ln(z) ztm (o) /(;jz ( 23 ) = }pfz(()\{)
N2}y = g,;;gm 2 = A
s 5oote X= Ll iy S 2‘312(2 )
&iN Y @e}"ﬁf ?pg;w L._; X7

ey «L;J(e’“””)
(N(bgfz} = |4 ¥

9. logy(d—52)=2 Prige SMH $0Ec By BAeE o

Llﬁrg@“? § s

osp
!)Cﬂ@l

2
-

2

M(&“g):g’%”()ﬂ%l{
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/ 10 | The future value of an investment of P dollars earning
- an annual interest of 7" can be calculated with the
formula A = P (1 + -

n
of years of the investment and n is the number of
compounding periods per year. Find the future value

, where t is the number

of $2000 if it is invested for 4 years at an annual
interest rate of 10% compounded every 3 months.

A= Zw(’ g “’)LM f

&

he 728 TrEsfye = 12/3 = Y Jyv.
qefﬂt,

UYm @X — K jas pmgg M?MF’?@% Yele

Which of the followmg functions could have the graph
sketched here?

-y

11.

A) y =31 ){[ ﬂ@mw w" ﬁ Yy ('! £ Loped
w_»ﬁnmu&&%"‘“’" /" A E
(B) y—‘3m~]_ :,_(‘57‘"»“2' 44

Q) y=3c X LM"M z “g?)

D) y=3"°—1Xprtar . -

=37 {fé‘wwm A { >
(’éugiay y Witent 3 2 2 123 “
********* fwm [P I
e Honcgowvhl i
ACPPPTE. & o & =)
ciFX=1, Y= 2 y-q,

12. Which of the following functions could have the gra.ph
sketched here?

A) f(2)=(3)" -1 Y bécay y %gg;ztgﬁf

B) flz)=2"+1 ¥ Géamy 5+

C) f@)=2°+ 1 pweas o

D) f()=3"" Y pites Z

E) f(z)=3"~1 7{%,mwfw.-_-m_,_},kw:m_
Clug = e IR e
il ol 1
© Hpritaym ps Yplpige,

e



Sheet #551 - Ch'8 Review

13. Which of the following could be the graph of

flz)=3"%457
<§1> 4 deary

poraw = dd ¥
At Y25

- oy Mas yeaveeae
Y= Lo§ (XM igmere X= H

14. Which of the following is the graph of f(z)=logs(z-+1)?

A) \EATT M-
st P
at ' }(’”’f
1 )

?}: 1 o e |12 8 4 ﬁ;x
-2
-3

¢ ¢

8.
9 2 o
1 1
1'1:12345w —i_uiééié'a

-2 -2
-3 ~3

Dorase -

X 7=}
W ferlinde +

¢

Page 6

y

15. Which of the following functions could have the graph
sketched here?

V,As‘f Y-
2
=
—:4 -3 /2 —’1 5
i -
—od
A) f(z)=-3+4+Inz B)Mf()—?)—{—lnm
C) f(z) = In(z - 3) <13) f(m) ln a:+3) \

E) f(z)=2+In(z~3)

— G&hcww gl (={€¥ )= x .

16. Which of the following is equal to el?5+nz?

A) 10g—5~ B) £ C) 5102
x

_,‘,)

D) e (/E 511:}

rerpscer s

e Cﬁx’}'?’{

17. Which of the following is equal to e2lr(z=2+3nye

(“‘ ¥¥(o 2 B) 2%

6+In('c+y 2) D) In 3y2(m - 2)

Ingy
11’12(!13 - 2)4

[n xwﬂz)i, ’33“, )
@{( 94 -2y

8 2
18. Choose the expression equivalent to In (%)
Y

@ In8—-In3+2lnz —Iny
2
B) In84lnz
In3+Iny

C) In(82%) + In(3y)
D) 2In(8z) —In(3y)

E)1n<§)44n(§>2

19— 723 See Aviwes Koy,
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Name: Period:

Sheet #556: Exponential Equations and Exponential Models

P\t t 1 t/T
Possibly helpful formulas: y = A(“Hj y = Ae y = A(Ej

1. Solve for x. Answer to three decimals.
2X+1 — 5

2. Solve for t. Answer to three decimals.
eO.lt — 4

3. If the continuous exponential growth rate is 8%/hour and you start with an amount of 300 units.
How many units do you have after 5 hours? (Answer to the nearest completed unit.)

4. A student began taking the AP History test at 8am (t = 0 hours). The student had 100% brain
energy (y in percent) at that time. By 12noon, the student had 40% brain energy left. Use an
exponential model to find the following.

a. Find the half life (T in hours) of brain energy. Answer to the nearest 10th of an hour.

b. Predict the brain energy left at 3pm. Answer to the nearest percent.
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Sheet #556: Exponential Equations and Exponential Models
nt T

Possibly helpful formulas: y = A(l + ) y= Aek y= A(—;—)

n

1. Solve for x.
2x+1 — 5

(W (25 = L)

LS

S
%
£

2. Solve for ¢.
et =4 L (Pt ) itw()
Ol b= Lyfu)
3. If the continuous exponential growth rate is 8%/hour and you start with an amount of 300 units

/Ar = :;0 O uw s

s

. How many units do you have after 5 hours?
¥ t K = %ﬁ fi’
e,

\«&‘t{; k
o Q-08 4 ‘
Yy 7 sy § Tvr s i

J

T“ =5 googel Gt

o ;355;’3 e &

| | ( o Yyg

200 €

4. A student began taking the AP History test at 8am (¢ = 0 hours). The student had 100% brain Uw¥ m)
energy (v in percent) at that time. By 12noon, the student had 40% brain energy left. Use an

exponential model to find the following.
a. Find the half life (7 in hours) of brain energy.
NETHeD 2 ' Wﬁ”’ﬂ’ (4L
i () /Z Z C? o 7 e T
:j - A 6 50 (60 &
Ftre [ (LY ’ g
\ = = 0 A D /
Yo = [0 < Ly( /Z>/ )
“0.77 747 o M v
0.12767 ) T v Y 5 0726

K= LN(0D Y &
P2 Lovy.
b. Predict the brain energy left at 3pm. byrd
LﬁrL hovrs )

t= "7 hows .

-0 22907 o
ﬁz/ﬁﬁ@ 0 e Qé,gf'?{/j

{m@ : (

Y
; (”?/3,0) ‘
o 4y /01){ ) w ZO;&% 204




Sheet 557: Exponential and Logarithmic Models 2

PC 5th Ch. 3-5, p. 335-338

Finance  In Exercises 7-14, complete the table for a sav-
ings account in which interest is compounded continuously.

Initial Annual  Time to  Amount After
Investment % Rate  Double 10 Years
7. $1000 12%
8. $20,000 105%
9. $750 73 yr
10. $10,000 12 yr
11. $500 $1505.00
12. $600 $19,205.00
13. 4.5% $10,000.00
14. 8% $20,000.00
41. Bacteria Growth The number of bacteria N in a

culture is modeled by
N = 250e*

where ¢ is the time in hours. If N = 280 when
t = 10, estimate the time required for the population

to double in size.

Chemistry In Exercises 58-63, use the acidity model
given by pH = —log,,[H*], where acidity (pH) is a measure
of the hydrogen ion concentration [H*] (measured in moles

of hydrogen per liter) of a solution.

58. Find the pH if [H*] = 2.3 x 105,

59. Find the pH if [H*] = 11.3 x 1076,
60. Compute [H*] for a solution in which pH = 5.8.
61. Compute [H*] for a solution in which pH = 3.2.

62. A certain fruit has a pH of 2.5 and an antacid tablet
has a pH of 9.5. The hydrogen ion concentration of
the fruit is how many times the concentration of the

tablet?

63. If the pH of a solution is decreased by 1 unit, the
hydrogen ion concentration is increased by what factor?

0T €9

01 °39

Iy Jod Sa[our ,_(O] X €9 = ,¢_0T ‘19
I9MI[/SS[0UW 4 OTX8S'T *09

S6't ‘65

v9'v -gS

S0y 91°19 Ik

81
3z
3759

$402% 0001
L33y yunowry

8917
397
301

Lnuongy
1onmy

09€%T
0ELS
0291
(s403g)
2fi-fivH

L63

In Exercises 25-30, complete the table for the radioactive

isotope.

Isotope
25. ?*%Ra
26. **°Ra
27. *C
28, “C
29. #%Pu
30. #%Pu

On LT

Bdozz "ST
adojosy

Half-life
(years)

1620

1620
5730

5730
24,360
24,360

00"000°01$
00'60S'T$
LEVES'TS
TI0zTE'es

SuDax O
L23fp Junowy

Initial
Quantity

K461

K¢9
KGLL
LL'S

a1qnoq
o1 2wy

10g

3g

%SV
9%0°TT
9%8EV6'8
%TI

Iy %
[onuuy

Amount After
1000 Years

15¢g
2g

21¢g
04¢g

60°L80°TIT$ ST

8T'9LE9S €T

00S$ 'IT

0SL$ 6

0001$ "L
1uauas'anu1
1oug
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Name:

Sheet #558: Exponential Models 3

Possibly helpful formulas: y=A(1+r/n)"

Y

= Akt

t/T t/T

y=A@f' T y=a03)

Solve for the unknowns to 3 significant figures.
Use algebra. You may check with the calculator.

(a) 30 =60e%

(b) 120 = Ae"’

The number of bacteria in a culture, y, is modeled
by y=400¢" , where ¢ is the time in hours.

(a) Find k if (¢, ) = (3, 600) is on the graph of y.
Write £ to six decimals.

(b) Using part (a), find the number of bacteria y
after ¢ = 4 hours. Round down.

(c) Find the doubling time, 7, to 4 decimals.

(d) Find the value of ¢ for which y = 1000 bacteria.

The radioactive isotope Rubikskubium-299, Rk,
could have a half life of 3 attoseconds. If there
were 40 femtograms of the isotope at zero
attoseconds, how much of the isotope is there after
the following time intervals?

(a) 12 attoseconds (answer exactly).

(b) 14 attoseconds (answer to two decimals).

A beetle population is growing exponentially. If
the continuous exponential growth rate constant is
20% per day and there are 1,000 beetles now, how
many beetles will there be after 14 days? Round
down to the nearest beetle.

A student began taking the ACT at 8am (1 =0
hours). The student had 100% brain energy (y in
percent) at that time. By 12:30pm (¢ = 4.5 hours),
the student had 30% brain energy left. Use a
continuous exponential decay model to find the
following.

(a) Find the half life (7 in hours) of brain energy.
Answer to the nearest 10th of an hour.

(b) Predict the brain energy that was left at 10am.
Answer to the nearest percent.

Answers. 1a: 13.9. 1b: 59.6; 2a: 0.135155/h. 2b: 686. 2c: 5.1285h|._62‘<11: 6.7796h; 3a: 2.5fg 3b: 1.57fg; 4: 16,444, 5a: 2.6h. 5b: 59%.



Name:

Sheet #558: Exponential Models 3 Score
Possibly helpful formulas: y=A(1+r/n)?  y= Ackt y=A(2) /1 y=A(05) I
1. Solve for the unknowns to 3 significant figures. 3. The radiocactive isotope Rubikskubium-299, Rk,
Use algebra. You may check with the caluﬂatoz could have a half life of 3 attoseconds. If there

were 40 femtograms of the isotope at zero
attoseconds, how much of the isotope is there after
the foliowin ¢ time intervals?

(a) 30 =60 9z
C @> _’b’é/égr&
~0-08

(a) %adoseconds (e\:acﬂy)
é. f K «’rf

() 120 = A" . T
Lo 7 \
22 | Sog
e o _/-k"%w
2. The number of bacteria in a culture, y, is modeled
by y=400¢", where ¢ s thf““ time in hours. A‘ 4. A beetle population is growing exponeutially, If
(a) Find £if (s, y) = (3, 600) is on the graph of'y. the continuous exponential growth rate constant is
Write & to fivg decimals, ; 20% per day and there are 1.000 beetles now, how
e -3 many beetles will there be after 14 days? Round to
Lo =700 & the nearest beetle.

st e 02 4
0. MWE”\ A y=(oss &

Ty

(-(1-5) /3=

(b) Using part (a), find the number of bacteria y
after £ = 4 hours.

5. A student began taking the ACT at 8am (£=0
hours). The student had 100% brain energy (v in
percent) at that time, By 12:30pm (¢ = 4.5 hours),

(¢) Find the doubling time, T. the student had 30% brain energy left. Use a
T ~ continuous exponential decay model to find the
7 _ {:/j J-1 950 2 h following.
C :
o ;;;’“""”’W (&) Find the half life (T in hows) of brain energy./®
L ? {? }/ @ = 2 - l"’ ) Answer to the nearest 10th of an hour, [£ ===
o WWM ) — vy t/ 7 \
(d) Find the value of 7 for which y = {000 bacteria. Y , [0 )(0.5) ” f/ .
T 30 =< (00 <O’T> 4
ot = :
[han = e € ln(0:3) = & [a(0-5) , |
t i
) T= Y- S“/&v(@*"‘}/kmfm?) 2,?\;
Lo |, (’ 75) /& 2.6h)
L - / (b) Predict the brain energy that was left at IOam. !

Answer to the nearest percent

R e T
(7955 h = §9-S6
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