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NAME_~ _

Practice with Examples
For use with pages 465-472

DATE

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

VOCABULARY

An exponential fu~ction involves the expression Ir where the base b is
a positive number other than 1. If a > °and b > 1, the function y = air
is an exponential growth function.

An asymptote is a line that a graph approaches as you mov.e away from
the origin. In the exponential growth model y = a(l + r)t, y is the
quantity after t 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 n times per year. The amount A in the account after t years

can be modeled by this equation: A= P(l + ~r

Graphing Expo!Iential Functions

Graph the function (a) y = -2 . 3X and (b) y = 2 . 3x.

SOLUTION

y +
(1,6)

I y = 2(3 X )

, I
3

1
/

I (0,2)
,,/'

1 x

b. Y = 2 . 3° = 2 . 1 = 2
y='2'31 =2'3=6
Plot (0, 2) and (1, 6). Then, from left
to right, draw a curve that begins just
above the x-axis, passes through the
two points, and moves up to the right.

y
1

f--L:::::1\
1 x

y= -2(3 X ) (0, -2)

\

\
1-- \

(1, -6)

;~

Begin by plotting two points on the graph. To find these two points, evaluate the function
when x = °and x = 1.
a. y = -2 . 3° = -2 . 1 = -2

Y = -2 . 31 = -2 . 3 = --:-6
Plot (0, -2) and (1, -6). Then, from
left, to right, draw a curve that begins just
below the x-axis, passes through the
two points, and moves down to the right.

I '
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LESSON

8.1
CONTINUED

NAME ~---------------

Practice with Examples
. ,

For use with pages 465-472

DATE _

.~~E!!.i?~~'!.~. t.C?L~lf.i!.if!Rl'!..! : :' ~ ..
Graph the function.

1.y=2x,~, 2.y=-4x

4. Y = 4 . 2x

Graphing a General Exponential Function
, '7" zwrrwrm aw:z:::: 27F2:mC7 w:3l "~

Graph y = -2 . '4x + 1 + 3. State the domain and range.

SOLUTION

Begin by lightly sketching the graph of y = - 2 . 4x,

which passes through (0, - 2) and (1, - 8). Then
because h = -1 arid k = 3, translate the graph 1 unit
to t1J.e left arid 3 units up. Notice that the graph passes
through (-1, 1) and (0, -5). The graph's asymptote is
y = 3. The domain is all real numbers and the range is
y < 3.

ty l-L
.......I\.y = -2(4X + 1) + 3

\

(-1,1)
1

roo, fl 1 x

, (0 -2)

\

(0, -5) \
'y= -2(4X )

(1, -8)

Exercises for Example 2 .' .. .••.• ,~ •••••.••.•••..••••••••••..•• to·· ,•••.••.•• ••••••••.••.•
Graph the functioli', State th~ domain and range.

5. y = -3' 2x+4 . 6. Y = 5 . 2x - 1

Algebra 2
,Practice Workbook with Examples

Copyright © McDougal Littell Inc,
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LESSON

8.1
CONTINUED

NAME DATE _

Practice with Examples
For use with pages 465-472

8. Y = 4x +2 - 3

~ Modeling Expo!!!!~_ti_al_G_,~"_l!_wt_h =_~ ,__
I,

The value of the ring today is about $2330.48.

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?

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

SOLUTION

Algebra 2
Practice Workbook with Examples

Use a calculator.= 2330.48

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

Y = a(1 + rY Write exponential growth model.

= 5,00(1 + 0.08)20 Substitute a = 500, r = 0.08, and t = 20.

= 500 . 1.0820 Simplify.
I

.~~~!.l?~~f!,~. !.~.~.~lf.f!.l!!.f!.~f!,.~ ~ ..
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?

Copyright © McDougal Littell Inc.
All rights reserved. . L3



NAME _

Practice with Examples
For use with pages 474-479

DATE _

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

VOCABULARY

An exponential decay function has the form f(X) = alr, where a > 0
andO<b<1.

An exponential decay model has the form y =. a(1 - r)t, where y is the
quantity after t 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.

_ !!!cognizingExponential Growth and Decay

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

c. f(x) = 2(O.l5)Xb. f(x) = 5W-x
a. f(x) = 4GY
SOLUTION

a. Because b = t, and 0 < b < l,jis an exponential decay function.

b. Rewrite the function without negative exponents as f(x) = 5 . (1r. Because b = t
and b > l,fis an exponential growth function.

c. Because b = 0.15, and 0 < b < 1,fis an exponential decay function;
I

Exercises for Example 1.........................., ,.. ~ '" '" '" ,." .
State whether the function represents exponential growth or
exponential decay.

1. f(x) = 3. 4x 2. f(x) :=:: 2. (0.7SY 3. f(x) = 4(tt

4. f(x) = 4(~Y

Algebra 2
Practice Workbook with Examples

Copyright © McDougal Littell Inc.
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E.~~!,f?,~~.f!,~. !.~!..~!!.i!.'!!.1!.~£!' .? ..
Graph the function.

7. Y = 2(ir r---r-,--,---,---.----,--,------,--, 8. y = - 3(~r

DATE _

Algebra 2
Practice Workbook with Examples

\ y

\

~y= 31~r
\ (0 3) .

" (1 2)
........

1- ;;;;;::-1 x

10. Y = -5(~r

b. Y = 3(~)O = 3
Y = 3(~Y = 2

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
1

V 3 X

(0, -2) 1/ -'" T
I 'I 11, -~)

~

y= -2(~rl-.'--e---- 3

•

NAME _

Practice with Examples
For use with pages 474-479

. (l)X (2)XGraph the functiOn (a) y = -23' and (b) y = 3 '3 .

SOLUTION

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

a. y = - 2(t)° = - 2
y = _2(~)1 = _~

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.

.Graphing Exponenatial Functions

LESSON

8.2
CONTINUED-

Copyright © McDougal Littell Inc.
All rights reserved. L5



LESSON

8.2
CONTINUED

NAME DATE

Practice with Examples
For use wit~ pages 474-479

!!!aphing a General Exponential Function·

Graph y = 2(}y-4 - 5. State the domain and.range.

SOLUTION

Begin by lightly sketching the graph of y = 2(}t, which

passes through (0, 2) and(l, ~). Then, because h = 4 and
k = - 5, translate the graph 4 units to the right and 5 units
down. Notice that the graph passes through (4, -3)

and (5, -4}). The graph's asymptote is the line y = -5.
The domain is all real numbers and the range is y > - 5.

1\ y ~

\

y= 2(~r
(0 2)

1\
1

/P-- ..

(1~ ~)
1 1\ x

r-- c--

\

(5} -4~)
\ (4, -3)

t'-.... \.

.. ~ de-r-4!5~y I 'I 3 I I

Exercises for Example 3................. , .
Graph the function. State the domain and range.

\ ,

(1)X+3 . (2)X-4
11. Y = 2 "2 12. Y = - 3 :3

r--

13. Y = -mx
+ 2

Algebra 2
Practice Workbook with Examples

(1)X+4
14. Y = 4"2 - 3

Copyright © McDougal Littell Inc.
All rights reserved.
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NAME __----' ---,--. _

Practice with Examples
For use with pages 480-485

Use the number e as the base of e.xponential functions

DATE

VOCABULARY

The natural base e is irrational. It is defined as follows:

As n approaches +00, (1 + ~r approaches e = 2.718281828459.

Simplifying Natural Base Expressions

Simplify the expression.

a. 2e • e-4

SOLUTION

a. 2e . e-4 = 2e i +(-4)

=2e-3

2

6e5x

b. 2e3x

6e5x
b. - = 3e5x - 3x

2e3x

= 3e2x

c. (- 5e2)3 = (- 5)3e(2)(3)

= -125e6

.~Jf.~!.~~~f!.~. !.~.~.~!!.~'!!.I!.~f!..! .
Simplify the expression.

Copyright © McDougal Littell Inc.
All rights reserved.

2. 5e3 • 4e2

e5

5. 2:
e

10e2

6. 2e4

Algebra 2
Practice Workbook with Examples
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LESSON

8.3
CONTINUED

NAME ~ _'__ _

Practice with Examples
For use with pages 480-485

DATE _

_ Evaluating Natural Base E~pressions
~~;;:::JQ:L

Use a calculator to evaluate the expression (a) e2/ 3 and (b) e-2.

SOLUTION

a.

b.

Expression Keystrokes Display

1.947734041

0.1353352832

.~Jf.~!,f?,~!!.E!.~. t.~.~.~1f:1!.'!!Rl~!. ..
Use a calculator to evaluate the expression. Round the result to three dec-
imal places.

7. e4

8. e1/ 3

9. e1.2

10. 2e- 1/ 5

Algebra 2
Practice Workbook with Examples

Copyright © McDougal Littell Inc,
All rights reserved.
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LESSON

'8~3' '.
CONTINUED

NAME _

Practice with Examples
For use with pages 480-485

Graphing Natural Base FIII;ctions

Graph the function. State the domain and range.

a. y = 3e:-2x . b. Y = ~eX - 5

SOLUTION

DATE

a. Because a = 3 is positiveand
r = - 2 is negative, the function is
~n exponential decay function. Plot
points (0, 3) and .(1,0.41) and draw
the curve.

1 y

(0,3)

Y = 3e-2x
'.

l~ (1,0041) r-I---
p....

f x

b. Because a = t is positive and r = 1
is ,positive, the function is an exponential
growth function. Translate the graph of
y = ~eX down 5 units..

y

(1,1.36) I

y=l e x
r--, Ir- 1.

II 2 -"
V 1 I X

(0,0.5)

/
1 ! I (1, -3.64)l-y=-e x -5-

V "-1+'I 2 I ...L.--
(01-f·5~

The domain is all real numbers, and
the range is y > - 5.The. domain is all real numbers,

and the range is Y > 0.

#.~E!r.c:.~~'!.~. !.~!..~Jf.'!.'!!R.~'!..~ : ; ..
c:;raph the function. State the domain and range.

11. y = 2e-x 12; y = eX- 3

13. Y = 4eX - 3

Copyright © McDougal Littell Inc.
All rights reserved.

14. Y = e~2x + 1

Algebra 2
Practice Workbook with Examples
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NAME _

Practice with Examples
For use with pages 486-492

.'

DATE _

Evaluate logarithmic functions, and graph logarithmic functions

VOCABULARY

Let band y be positive numbers, b::/= 1. The logarithm of y with base b
is denoted by logbY and is defined as follows: logbY = x if and only if
lr = y. The expression logbY is read as "log base b of y."

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

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

If b is a positive real number such that b ::/= 1, then 10gb1 = 0 because
bO = 1 and logbb = 1 because bi = b.

Logarithmic Form

a. loglO1000 = 3

b. log41 =0

C. log9 8\ = -2

Exponential Form

103 = 1000

4° = 1

9-2 - ..l.
- 81

Exercises for Example 1 ......................................................................................................................................
Rewrite the equation in exponential form.

1. log464 = 4 2; log5125 = 3 3. log? 1 = 0

1 .
4. log2'8 = -3

Algebra 2
Practice Workbook with Examples

5. logs 8 = 1 6. lOgl/3 3 = -1

Copyright © McDougal Littell Inc.
All rights reserved.
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LESSON

8.4
CONTINUED

NAME _

Practice with Examples
For use with pages 486-492

DATE

GZIJIID !valuating LOfLarithmic Expressions

Evaluate the expressions (a) 10g27 3 and (b) 10g6 216.

. SOLUTION

To evaluate a logarithm, you are finding an exponent. To help you
evaluate 10gb y, ask yourself what power of b gives you y.

a. 27 to what power gives 37 b. 6 to what power gives 2167

271/3 = 3, so 10g27 3 = ~. 63 = 216, so 10g6 216 = 3.

Exercises for Example 2 ........................................................................................................................................

Evaluate the expression without using a calculator.
7. log3243 8. 10g22 9. logs 1

10. 10g164 11. 10gl/39
1

12. 10gl/2 32

_ Using Inverse Properties

Simplify the expressions (a) 5logs 4 and (b) 10g2 sx.

SOLUTION

~~.E!!.t?~~~.~.!.~!..f.!!.1!.'!!!!.~f!,.~ ..
Simplify the expression.

Use the inverse property blogbx = x.

Rewrite S as a power of the base 2.

Use power rule of exponents.

Use the inverse property 10gb bX = x.

a. 5logs 4 = 4

b. log2SX = 10g2 (23)x

= 10g2 23X

= 3x

14. slog. 10

16. 10g38IX

Copyright © McDougal Littell Inc.
All rights reserved.
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LESSON

8.4
CONTINUED

NAME _

Practice with Examples
For use with pages 486-492

Graphing Logarithmic Functions

Graph the function. State the domain and range.

a. y = log3x +1 'b. Y = In (x -'2)

SOLUTION

DATE __--'--__

a. Because h =0, the vertical line x = 0
is an asymptote. Plot the points (1, 1)
and (3, 2). Because b > 1, from left
to right, draw a curve that starts just to
the right of the line x = 0 and moves up.

b. Because h = 2, the vertical line x = 2
is an asymptote. Plot the points (3,0)
and (5, 1.10). Because b > 1, from left
to right, draw a curve that starts just to
the right of the line x = 2 and moves up.

y

-i---.-

I--I--
1 I

v ...... (3,2)
(1, 1)

1 x

Y= I093X+ 1

\ ,

y x=2

L..---I-- 1
V (5,1.10)

1 I (3,0) x
II

Y= In(x- 2)

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

The domain is x > 2, and the range
is all real numbers.

,

.~~~!,~~~E!,~.!.f!.~.~Jf.i!.'!!l!.~f!,.1. ..
Graph the function. State the domain and range.

17. y = logz x 18. Y = logl/z x

19. In (x + 2) 20. lux - 3

Algebra 2
Practice Workbook with Examples

Copyright © McDougal Littell Inc.
All rights reserved.
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NAME ,.-- _

Practice with Examples
For use with pages 493-499

Use properties of logarithms

DATE _

VOCABULARY

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

Product Property 10gb uv = 10gb U + 10gb v

Quotient Property 10gb !!. = 10gb U - 10gb V
v

Power Property 10gb un = n 10gb U

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

10gb U
b ::/= 1 and e ::/= 1. Then: loge U = -1--'

ogb e

• I, log U In u
In particular, loge U = -1- and loge U = -1-.

oge ne

GlIIDI) Using Properties ofLogarithms

Use log32 = 0.631 and log35 = 1.465 to approximate the following.
2a. log3 '5 b. log310 C. log3125

SOLUTION
,

a. log3~ = log32 - log35 = 0.631 - 1.465 = - 0.834

b. log3 1O = log3 (2 . 5) = log32 + log35 = 0.631 + 1.465 = 2.096

C. log3 125 = log353 = 3 log35 = 3(1.465) = 4.395

E.~E!!.c:.~~'!.~. !.~.~.~Jf.1!.r!!I!.~f!..! .
Use log6 4 :::::; 0.774 and log6 10 :::::; 1.285 to approximate the
value of the expression.

2. log6 100

103. log64

Copyright © McDougal Littell Inc.
All rights reserved.

4. log6 64

Algebra 2
Practice Workbook with Examples
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LESSON

8.5
CONTINUED

NAME ---.,. DATE

Practic;e with Examples
For use with pages 493-499

Product Property

GZIJ'B Expanding a Logarithmic Expression

Expand In 6xs. Assume x is positive.

SOLUTION

In 6xs = In 6 + In XS

= In 6 + 5Inx Power Property

E!~!.~~~f!.~.!.~.~.~Jf.1!.'!!.I!/f!..? ..
Expand the expression.

5. log 9x

4x
8. Iog35 9. In 2xy 10. In 2x

2

y

__ Fondensing..! !ogarithmic Expression

Condense 3 In x + InA - In 7x.

SOLUTION

3In x + In 4 - In 7x = In x3 + In 4 - In 7x

= In (x3 • 4) - In 7x

4x3

=In-
7x

4x2

=In-
7

Power Property

Product Property

Quotient Property

Simplify.

Algebra 2
Practice Workbook with Examples

Copyright © McDougal Uttellinc.
All rights reserved.
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LESSON

8.5
CONTINUED

NAME _

Practice with Examples
For use with pages 493-499

DATE _

13. In 3 + In 6 - In 9

.'!.~~!.f?~~f!,~. !.~!..~lf.1!.'!!.I!.~f!,.~ ; '" ..
Condense the expression.

11. log412 + log45 12. log x - log y

14. 3 log2 3 15. 6 log2 x + 3 log2 X 16. In 24 - 3 In 2

_ Using the Change-lol-Base Formula

Evaluate the expression log2 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 naturallogarithnis of base e. You
must use the change-of-base formula.

. I' h I log 9 . 0.9542
Usmg c?mmon ogant ms: og2 9 = log 2 = 0.3010 = 3.170

. l' h I 1n 9 2.1972
Usmg natura logant ms: og2 9 = In 2 = 0.6931 = 3.170

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

E~~!.f?~~f!,~. !.~.~.~lf.1!.'!!l!.~f!,.~ ..
Use the change-of-base formula to evaluate the expression.

17. log330 18. log413

19. log217

Copyright © McDougal Littell Inc.
All rights reserved.

20. logs 10

Algebra 2
Practice Workbook with Examples
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NAME _

Practice with Examples
For use with pages 501-508

Solve exponential equations and logarithmic equations

VOCABULARY

For b > 0 and b =1= 1, if bX = bY, then x = y.

For positive numbers b, x, and y where b =1= 1, 10gb X = 10gb y if and
only if x = y.

DATE

~' Solvif!g by Equating Exponents

Solve 9x + 1 = 27x- 1•

SOLUTION

9x+1 = 27x- 1

(3Z)x+ 1 = (33)x-l

32x+Z = 33x- 3

2x + 2 = 3x - 3

x=5

The solution is 5.

Write original equation.

Rewrite each power with base 3.

Power of a power property

Equate exponents

Solve for x~

E.~~!,l?,~~E!.~. !~.~.~'!.1!.'!!I!.~l!,.! .
Solve the equation.

1. 53x = 5x + 8

3. 252x +(1!Z) = 125x

I '

Algebra 2
Practice Workbook with Examples

2. 102x+3 = 104x - 1

4. 16 = 4x+1

Copyright © McDougal Littell Inc.
All rights reserved.
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DATE _

Algebra 2
Practice Workbook with Examples

Write original equation.

10gb x = 10gb Y implies x = y.

Subtract 2x and add 6 to each side.

Divide each side by 3.

9. 9 - 4eX = 5

Write original equation.

Add 6 to each side.

8. 102x - 6 = 146

In (2x + 3) == In (5x - 6)

2x + 3 == 5x - 6

9 == 3x

3==x

The solution is 3.

SOLUTION

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

SOLUTION

~~~!.i?~~f!.~.!.~!..~1!.i!.r!!P..~1!,f.. ..
Solve the equation.

5. 5x = 8 6. e-X = 5 7. 2x + 1 = 5

~olving a Logarithmic Equation

In e-X = In 15 Take natural log of each side.

- x= In 15 In eX ~ x

x = -2.708 Divide each side by -1 and use a calculator.

The solution is about --'-2.708.

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

Taking a Logarithm ofEach Side

Practice with Examples
For use with pages 501-J,iOB

NAME'__' _

Solve e-X
- 6 = 9.

8.6

EXAMPLE 2

L.ESSoN

CONTINUED

Copyright © McDougal Littell Inc.
All rights reserved.
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LESSON

8.6
CONTINUED

NAME DATE _

Practice with Examples
For use with pages 501-508

.~Jf.~!.'?~~'!.~ ..~~.~ .~lf.t!!!!l!.~i!..~ .
Solve the equation.

11. log (x + 3) = log (3x + 1) 12. logz (x - 1) = logz (2x + 1)

13. In (4 - x) = In (4x - 11)

Exponentiating Each Side
~....

Exercises for Example 4......................................................................................................................................
Solve the equation.

14. logg (x - 5) = ~ 15. 31og5 (x + 2) = 6 16. 4ln 2x = 5

Solve 4 log3 3x = 20.

SOLUTION

4log3 3x = 20

log33x = 5
31og33x = 35

3x = 243

x = 81

The solution is 81.

Algebra 2
Practice Workbook with Examples

Write original equation.

Divide each side by 4.

Exponentiate each side using base 3.

b10gb x = X

Solve for x.

Copyright © McDougal Littell Inc.
All rights reserved.
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NAMt -'-- _

Practice with Examples
For use with pages 509-516

DATE

Model' data with exponential functions and power functions

_ Writing an Expo!!!ntial Function

Write an exponential function y = a"bX 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 = ab2 . Substitute - 36 for y and 2 for x.

-'- 4 = abo Substitute - 4 for y and °for x.·

Notice that the second equation becomes -4 = a because bO = 1. Substitute
a = - 4 in the fin;~ equation and solve for b:

- 36 = (- 4)b2 . Substitute - 4 for a.

9 = b2 Divide each side by - 4.

3 = b Take the positive square root.

So, y = - 4 • 3x.

E.1f.~.~~~~E!.~. !.~.~.~lf.~'!!.I!.~~.!. .
Write an exponential function y = air 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.
All rights reserved.
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LESSON

8.7
CONTINUED

NAME _

Practice with Examples
For use with pages 509-516

DATE

_ yvriting a Power Function

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

SOLUTION

Begin by substituting the coordinates of the two points to obtain two
equ~tions in a and b.

4 = a . 2b Substitute 4 for y and 2 for x.

32 = a . 4b Substitute 32 for y and 4 for x.

To solve the system, ~olve for a in the first equation to get a = ;b' then

substitute into the second equation.

.32 = (;b)4b
32 = 4 ·2b

8 = 2b

By inspection, b = 3, so a = ;b = ;3 = ~ = 0.5 and y = 0.5x3.

Algebra 2
. Practice Workbook with Examples

Copyright © McDougal Littell Inc.
All rights rel'erved.
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LESSON

8.7
CONTINUED

NAME .---- ----=-- DATE

Practice with Examples
For use with pages 509-516

§~~!.l?,~~~.~. !.f!.~·.~lf.1!.'!!I!.~'!..? ..
Write a power function of the form y = axb 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.
All nghts reserved.

Algebra 2
Practice Workbook with Examples

L21



l
NAME --.:. ----'---------

Practice with Examples
For use with pages 517-522

Evaluate and graph logistic growth functions

rV~CABOLARV .
Logl,tic growth functions are written as y ~ 1 c _ , where c, a,+ ae rx

and r are positive const<.mts. .

The graph of y = 1 c. has the following characteristics:+ ae-rx

, • The horizontal lines y = 0 and y = c are asymptotes.

Th
' . c

• e y-Illtercept is 1 + a'

• The domain is all real numbers, and the range is 0 < y < c.

DATE _

• The graph is increasing from left to right. To the left of its point of

. h (In a c) th f . .. . 'T' thmaXimum growt, -r-' 2"' e rate a lllcrease is lllcreasmg. .1o .e

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

_ Evaluating a Logistic Growth Function

300
Evaluate f(x) = 1 + e-2x for (a) f( -2), (b) f(O), and (c)f(3).

SOLUTION

300 300
a. f(-2) = 1 + e-2(-2) = 1 + e4 = 5.4

300 300 300
b. f(O) = 1 + e-2(O) = 1 + eO = 1+1 = 150

300 300 '
c. f(3) = 1 + e-2(3) = 1 + e-6 = 299.3

Exercises for Example 1..... , .
Evaluate the function f (x) = 1 + :-O.3X for the given value of x.

1. f(O)

Algebra 2
Practice Workbook with Examples

2. f(1) 3. fe-I)

Copyright © McDougal Littell Inc.
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LESSON

8.8
CONTINUED

NAME --, _

Practice with Examples
For use with pages 517-522

DATE _

4. f(4) 5. f(-3) 6. 1(0.6)

Graphing a Logistic Growth Function

y

y=2

I--
-I

d.
./1--';-

(0,0.5) ,./ (1.1, 1)
1 x

2
Graph y = 1 + 3e-x'

SOLUTION

Begin by sketching the horizontal asymptote, y = 2.

Then find the y-interc~pt at y = 1 ~ 3 = 0.5. The point of

maximum growth is e;3,~) = (1.1, 1). Plot these points.

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.

2
9. Y = 1 + 2e-3x

Exercises for Example 2 .......................................................................................................................................
Graph the function. Identify the asymptotes, v-intercept, and
point of maximum growth.

4 3
7. Y = 1 + 3e-x 8. y = 1 + e-O.02x

Copyright © McDougal Littell Inc.
All rights reserved.
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LESSON

8.8
CONTINUED

NAME _

Practice with Examples
For us~ with pages 517-522

. Solving a Logistic Gr0"'Y!!! Equatiop

12
Solve 1 + 3e-2x = 10.

SOLUTION

DATE _

12
1 + 3e-2x = 10

12 = 10(1 + 3e-2x)

12 = 10 + 30e-2x

2 = 30e-2x

0.067 = e-2x

In 0.067 = In e-2x

In 0.067 = - 2x

1-"2 In 0.067 = x

1.35 = x

The solution is about 1.35.

Write original equation.

Multiply each side by 1 + 3e-2x.

Use distributive property.

Subtract 10 from each side.

Divide each side by 30.

Take natural log of each side.

In eX = x

Multiply each side by -i.
Use a calculator.

, .,.

I'

F..~E!!.l?/~~.~.!.~!..~Jf.'!.'!!R!.E!..~ ~ .
Solve the equatio~.

25

4
11. 1 + e-4x = 1

100
12. 1 + 5e-3x = 50

Algebra 2
Practice Workbook with Examples
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PW Answers

5. 6.
domain: all real numbers domain: all real numbers
range: y < 0 range: y > 0

7. 54.598 8. 1.396 9. 3.320 10. 1.637

Lesson 8.3

1. e4 2. 20e5 3. e6x 4. 8e9 5. e3 6. 52
e

ChapterS

Lesson 8.1
1.

i Y

I

- f- -- +1-+-1-+-+-1
I V- ----1 2 1;"- -..-..-

l.-+-'"
I 1

I 1

3.
Y

I
I

I-r--. 1 x

i
I
i

1 \
I

._- H- 1\

II~

i'--- -I x

\j

!\
1\

I
i 1\

7. domain: all real
numbers; range: y > 4
Y> -3

,

1/
,/

-f-

1

I x

2.
y I

I 1
I

1 I II

! I r-... I I xl

-t-+ I I

\ I I
_.:.. _L

--.-~ J- -~I
I I I
I I I
I l I 1

4.
Y

I

I

V
/,

1 x

Y

I
I

II

I
!-'

I x

8. domain: all real
numbers; range:

).

r 1

I

I-I-

1 x

1/
! ,/

I
I

13. domain: all real
numbers; range: y < 2
y> -3

Y

1/

I I x

-f- -f-

I

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

Y

\

I
I

I ~
1 x

I

9.
Y

1\

'\
I'-

1--1-1
.......

I x

I

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

1

_\

-~ -- --
I

I x

14. dom~n: all real
numbers; range:

1

1\

1

1 x

"

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

I y

I
1

II

-f- - I
1/

~

I 1 x

I 1

10.

-f-
1 I

I I x

I I-
-f-

I
I

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

Y
I

x

1 ....
/

V
J

I

9. $956.49 10. $304,771.94

Les.on 8.2
1. exponential growth

3. exponential decay

5. exponential growth

7.
1

, !

I

1 x

__J_,- _-l

2. exponential decay

4. exponential growth

6. exponential decay

8.

1
11

I ......1- x

I

I -- ----- -

5. 6.
domain: all real numbers domain: all real numbers
range: y < 0 range: y > 0

7. 54.598 8. 1.396 9. 3.320 10. 1.637

Lesson 8.3

1. e4 2. 20e5 3. e6x 4. 8e9 5. e3 6. 52
e

Chapter 8

Lesson 8.1
1.

! y

I

I II
I
I -f-

I -l-f- ·_·f·- -+2 f-..._..-
I /

.-r-
I I ~

I I

3.
! I Y I
I
I ....... I ~

\

-1- -
1\

II~
I

-I .
\

i

7. domain: all real
numbers; range: y > 4
y> -3

1 It

/
v

I

I .

2.
Y I 1

i I I I I
I ~ I i ~

I I I

! I
f-.... .i--f---

I I
I , I
I \ I

4.
y

1/ I,/

I ~

J

I
II

/

I

t •

8. domain: all real
numbers; range:

f J

I

If--

I I'

V

13. domain: all real
numbers; range: y < 2
y> -3

Y

IV

II I ~

1

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

t y

! \

I
I ......

I •

9.
y

\

-"-
I'

-;- - I
.....

I ·I

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

y

1\
\

f-\ f--f- ---f-

"- ....... ,.!.
I ·I

14. domatn: all real
numbers; range:

J

\
t

\ I ~

I'..

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

1

I /I
I

f-- ;- I V
V

I ·I

10.

e..:.-f- Y I
I I •

I -
-

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

I Y I
•

I -
/

J

i/

9. $956.49 10. $304,771.94

Lesson 8.2
1. exponential growth

3. exponential decay

5. exponential growth

7.
y I

I
I

\ !

\

I

I •__ -1 I

2. exponential decay

4. exponential growth

6. exponential decay

8.
I J I

I I--' .

I. -'-'-
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i
L... _,--_ .,. __,. , 1...•...,. l. ,

10. 2.0

11. -0.27

12. 0.54

.1-L ----- ~- t- .... ...- +
y=3

H-+-+-+--t-Yt-!-j---l--+-

1 x
>-+-t--+-+-+-T-I--I-- -

. . •. .__ L-.--- ........I-+-t-"Ft1(0. ~)f-f- f-

3. 2.1 4. 3.8 5. 1.4 6. 2.7

8.

2. Y = - 6 . 2x 3. Y = 3 . 3x

5. Y = 0.75x3 6. Y = 2x0 .5

16
7. Y = -;4 8. z = 2xy;32

x

9. z = -1XY; _136 10. Z = 32xy; 512

9.

Lesson 8.7
1. Y = 7 . 2x

4. Y = 0.25xz

Lesson 8.8
1. 2.5 2. 2.9

7.

Lesson 8.6
1. 4 2. 2 3. '- 1 4. 1 5. 1.292

6. -1.609 7. 2 8. 1.091 9. 0

10. -1.242 11. 1 12. -2 13. 3 14. 9

15. 23 16. 1.745

Chapter 9

Lesson 9.1
1. inverse variation 2. neither

3. direct variation 4. direct variation
20 -9

5. Y = -; 5 6. Y = -; - 2.25
x x

\ I

x

------ - t~ft-- ----- -:
-- _ 1--_1-- --t---1f-1-+!---j"-=

14. domain: all real
numbers; range: y > 1

1 Y i

I

1--1-- 1+->1\t+-t-+-t--+-+-l,

18. domain: x > 0
range: all real numbers

20. domain: x > 0
range: all real numbers

i x

13. domain: all real
numbers; range: y > - 3

, I
~+-+-+-+-h ! i

--tI- ! !
!

! i

17. domain: x > 0
range: all real numbers

1------->--- --+-- 1 : 1 :---

!

Chapter 8 continued

u '3:=-6 U\ IOJ'I 6Cf-;]
Lesson 8.4 pr (b O

-, Y
1.~ 2. 53 = 125 3. 7° = 1

4. 2-3 = k 5. 81 = 8 6. m- 1 = 3 7. 5
18. 1 9. 0 10"2 11. -2 12. 5 13. x

14. 10 15. x 16. 4x

19. domain: x > -2
range: all real numbers
1-1--;---'-- y i

I-!-~ !

>-+-i-t-+J --r-:

Lesson 8.5
1. 2.059 2. 2.57 3. 0.511 4. 2.322

5. log 9 + log x 6. logz 6 + 3 logz x

7. log6 2 - log63 8. log3 4 + log3 X - log3 5

9. In 2 + In x + In y 10. In 2 + 2 In x - In y

x
11. log460 12. log - 13. In 2

y

14. logz 27 15. logz x9 16. In 3 17. 3.096

18. 1.850 19. 4.087 20. 1.431
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Sheet #500.  Exponential Graphing Coordinate Systemu
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Sheet #500.  Exponential Graphing Coordinate Systemu
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Sheet #501: Exponents Introduction 

 

1 
FMC 2nd Ch 3 Tools, p. 141 
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Sheet #501: Exponents Introduction 
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Sheet #511: Exponential Functions and Graphs 
FMC 2nd Ch 3 Review, p.133 
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You pour a cup of coffee. Rather than drinking it right
away, you let it cool, measuring its temperature at 
1-minute intervals. This table and graph show y, the
number of degrees above room temperature, as a function
of x minutes since you poured the coffee.

x (min) y (−C)

2 51.5

3 45.5

4 40.2

5 35.5

6 31.3

7 27.4

8 23.9

9 20.6

10 17.5

11 14.5

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.

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.

0 12108642

10

20

30

40

50

60

Te
m

p
er

at
u

re
 (

°C
)

Time (min)

3. Confirm by exponential and power regression that
an exponential function fits the data better than a
power function. How do you decide?

4. Plot the exponential function of Problem 3 and the
data on the same screen. Sketch the result on the
given figure.

5. Calculate the residuals for each point using the
exponential function from Problem 3. Make a
residual plot using a window with an x-range of

and a suitable range for the residuals. Show
your graph to your instructor. 

6. After you have checked your residual plot with your
instructor, sketch it here.

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?

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

[0, 12]

Name: Group Members: 

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

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

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

Sheet #512
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            Name: ______________________________ 
Sheet #513:  Interest Choice Problem  
                 v. 3 
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. 

1.
 $

24
43

.3
0,

 $
25

93
.7

0,
 $

25
00

.0
0.

  2
. 9

 y
rs

.  
3.

 8
.1

11
 y

rs
 (8

 y
rs

, 4
1 

da
ys

). 
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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)^1

2

3

10

100

1,000

10,000

1 * 10^10

L34



Sheet 515: History of the number e   

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

Given name e by Leonhard ______________  in 1737

The number e is 

not just irrational (as shown by L.E.)

it's not algebraic

it is _____________________

proven

e Charles Hermite  1873

The number pi was proven 

π Ferdinand von Lindemann 1882

He was a pioneering Swiss mathematician and physicist.

He made important discoveries in fields as diverse as infinitesimal calculus and graph theory

2.71828182845904523536028747135266249775724709369995...
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Sheet #521: Table of Common Logarithms (base10),- ..- '00 0.3010300 '00 0.4111213 '00 0.6020600 '00 0,6919100 '.00 0.11'1513 '00 .~- '.00 0.9OJ0900 '00 0.91>12425
1.1101 0.00004411 2.01 0.3031961 3.01 0.4105665 4.01 0.6031_ 5.01 O,699S311 6.01 0.11"145 7.01 0 ....511110 8.01 O.90J63n 9.01 O.9M12..a
1.1102 0.000lI6712 2.02 O.~M" ,~

.~- ".02 0.6042261 ,m 0,1001031 6.02 O.T1!I5965 ,m O.u63Jl1 .~ O.9Q.lI1U 9.02 0.9552065
1.1103 0.00130093 2.03 0.3014960 '00 0.4814426 ".03 O.~O50 5.03 0,10156l1O 6.03 O.laGJl7J 7.03 O....695!i3 '.00 0.9Q.l7155 9.03 0.95561111,- 0.00113311 ,~ 0.:1096302 ,~ O.48211J6 .~ 0.6063lI'4 ,~ 0,1024305 .~ 0.1110369 ,~ 0....15121 .~ O.9052S60 ,~ 0.9561634
1.1105 0.00216606 2.05 0.3111539 '00 ._- ".05 0.6014550 5.05 0,1032914 '.00 O.11115!04 7.05 0.....U91 '.00 0.9051959 9.05 0.9566416,- 0.0025919l1 '00 O.JUli12 '00 0.4851214 '00 0.60&5260 '00 0,1041505 '.00 0.1124726 '00

._,
'.00 0.9063350 '00 0.9511282

1.1101 0.00302941 2.01 0.3169103 3.01 0.4811:114 4.01 0.6095944 5.01 0,10500110 6.07 0.1531n1 7.01 0 ....904194 8.01 O.906&7J5 9.01 0.9516013,- 0.00346053 '00 0.31110633 '00 0.4885501 '00 0.&106602 '00 0,105a631 '.00 O.laJ903S '00 0.1500333 '.00 0.9014114 '00 0.95aOl158
,~ 0.ooJll9111 ,~ 0.32014SJ ,~ 0.48995U .~ 0,&111233 ,~ 0,1061111 .~ O.ll4&I1J ,ro O.l50S4&2 •.ro 0.9019-1U ,~ 0.9585SJ9
1.010 0.00432131 1.10 0.0413921 2.10 0.3222193 3.10 0.4913611 4.10 0.&1211J9 5.10 0,1015102 6.10 0.1153291 1.10 0.1512513 8.10 0.9014850 9.10 0.9590414
1.011 0.0041511& 1.11 0.0453230 2.11 0.3242125 3.11 0.4927604 4.11 0.&131418 5.11 0,1014209 6." 0.7160412 1.11 0.151_ 8.11 0.9090209 9.11 0.9595114
1.012 0.00511051 1.12 0.0492180 2.12 0.3263359 3.12 0.494154& 4.12 0.&148972 5.12 0,1092100 6.12 0.7161514 7.12 0.1524100 8.12 0.9095560 9.12 0.9599941
1.013 0.005S0945 1.13 0.05J0714 2.13 0.3283196 3.13 0.4955443 4.13 0.&159501 5.13 0.7101114 6.13 0.1114505 7.13 0.1530195 8.13 0.9100905 9.13 0.9S04101
1.014 0.00603795 1.14 0.0569049 2.14 0.J3041Jl1 3.14 0.49S929& 4.14 0.&170003 5.14 0,1109631 6.14 0.1111S14 7.14 0.1536912 0.14 0.9106241 9.14 0.96094&2
1.015 ..- US 0.060S918 2.15 0.J324J15 3.15 0.49113106 4.15 0.&1_1 5.15 0.7111012 6.15 0.7111751 7.15 O.l5430SO 0.15 0.911157& 9.15 0.9614211
1.01& 0.006lI9311 1.16 0.06445aO 2.1& O.J344!il1 3.16 0.4996811 4.1& 0.&190933 5.16 0,1126491 6.16 0.1195101 7.16 O.lM913O 8.16 0.911SOO2 9.1& 0.9611955
1.011 0.00132095 1.17 0.0611159 2.11 0.:1364591 3.17 0.5010593 4.11 0.S201361 5.17 0,1134905 6.17 0.1902152 7.17 0.1555192 0.17 0.9122221 9.11 0.9623S93
1.011 0.00114711 1.10 0.0111120 2.11 0.J304565 3.18 0.5024211 4.11 0,&2111SJ 5.18 0,1143291 6.10 0.1909115 7.18 0.1561244 0.18 0.9127533 9.11 0.9621421
1.019 0.00117411 1.19 0.015M70 2.19 0.:1404441 3.19 0.5037901 4.19 0.S22214O 5.19 0,1151&14 6.19 0.191SOOS 7.19 0.1567209 8.19 0.9132a39 9.19 0.9633155,= O.OOISOO11 ,~ 0.0191112 ,~ 0.:1424221 ,~ 0.5051500 .~ 0.&232493 ,~ 0,11SOO33 .~ 0.1923911 ,~ O.l57J325 ..~ 0.91Jl1n9 ,~ 0.9631070
1.021 0.00902514 1.21 0.0121054 2.21 0.:1443923 321 0.50S505O ." 0.&242021 5.21 0,11saJ11 6.21 0.19J091& 7.21 0.1579353 0.21 0.9143432 ", 0.9642596
1.022 0.00945090 1.22 0.0I6J591 2.22 0.J46353O on 0.5010559 ." 0.&253125 ,n 0,1116105 6.22 0.1931904 W 0.1515312 m 0.9141710 ", 0.9641J09
1.023 0.00917563 1.23 0.0ll99051 2.23 0.J4I3049 on 0.5092025 W ..~ 523 0,1115011 6.23 0.194_ 7.23 O.l59IJl13 on 0.9153991 W 0.9652017
1.024 0.0102999& 1.24 0.0934211 2.24 0.J50241O 324 0.510M5O .,. 0.&213&59 524 0,1193313 6.24 0.1951_ 124 O.l591J16 0.24 0.9159212 ". 0.9656120
1.025 0.01012311 .~ 0.0969100 2.25 0.3521025 ,~ 0.51111J4 ." 0.S2S3119 525 0,1201593 .~ 0.195IlOO 1.25 O.lSOOJlO .~ 0.91~

,,, 0.9661417,= 0,01114136 ,~ 0.1003705 ,~ 0.J541014 ,~ 0.513211& ." ..~ ,~ 0,1209l151 .~ 0.1965743 ,~ O.lS093S6 .~ 0.91SNOO ,,, 0.9666110
1.021 0.01157044 1.27 0.IOJlO31 2.21 0.J560259 321 0.5145410 W 0.SJ04279 5.27 0,1210106 6.27 0.1912&75 7.27 0.1&15344 0.21 0.9115055 ,,, 0.9670191
1.020 0,01199311 1.28 0.1012100 2.20 0.3579J41 ,~ 0.51517Jl1 .," O.SJIUJI 528 0,1226339 6.28 0.1919596 7.28 0.1&21314 .~ 0.91l103O3 ,," 0.9675410,= 0.01241531 ,~ 0.1105191 ,~ 0.J59I355 ,~ 0.5111959 'B 0.632457J ,~ 0,1234551 .~ 0.1911S506 ,~ 0.1&21215 .~ 0.9105545 'B 0.965CI157
1.030 0.0121J122 ,~ 0.1I:l94J4 ,~ 0.3611270 ,~ 0.51115139 .~ 0.SJJ4S15 ,~ 0,1242159 .~ 0.199:1405 ,~ O.lSJ3229 .~ 0.9190101 ,~ 0._029
1.031 0.01325a61 1.31 0.1112713 2.31 0.J6J6120 3.31 0.5191200 '" 0.SJ44113 5.31 0,1250945 6.31 0.1000294 7.31 O.lSJ9114 8.31 0.9196010 '" 0.9619491
1.032 0.013&7910 .~ 0.1205139 2.32 0.3654Il1O ,n 0.5211J11 ." 0.SJ541J7 ,n 0.725911& .~ 0.1001171 ,n 0.11645111 •.n 0.9201233 '" 0.9694159
1.033 0.01410032 m 0.12Jl151& 2.33 0.361J559 ,n 0.5224442 ." 0.SJ64079 ,n 0,12&1212 •.n 0.1014031 ,n O.liSlO4O •.n 0.9206450 '" 0.9691116
1.034 0.01452054 .." 0.1211041 '" 0.3692159 '" 0.5237%5 .~ 0.SJ74091 '" 0,1275413 .." 0.1020193 '" O.lS569&I .." 0.9211S61 ,~ 0.97034S9
1.035 0.01494035 .~ 0.I3OJ33I 2.35 0.3710679 ,~ 0.52504-40 ." 0.6Ja4093 ,~ O,12IJ!ilI .~ 0.1021131 ,~ O.lS62813 .~ 0.921S165 '" 0.9101116
1.036 0.0153591& ,~ 0.U35J19 ,. 0.3729120 ,~ 0.52SJ393 .~ 0.SJ941165 ,~ 0,1291S41 .~ 0.1034571 ,~ O.lS60111 .~ 0.9222063 ,~ 0.9712151
1.037 0.0151701& 1.37 0.1361206 2.31 0.3741413 3.37 0.521S29!1 '" 0.S404014 5.37 0,1299143 6.37 0.1041394 7.37 0.1&7%15 8.37 0.9227255 '" 0.9711396
1.038 0.01&19135 ." 0.1391791 '" 0.3765170 '" 0.52091&1 .~ 0.&414141 '" 0,1301023 .." 0.1040201 '" O.lSlO564 .." 0.9232440 ,~ 0.9722028
1.039 0.01&&1555 ,n 0.1430141 2.39 0.3783979 ,n 0.5JOI991 '" 0.&424&45 5.39 0,1315111 •.n 0.1055009 7.39 O.lSl6444 •.n 0.9237620 ,~ 0.9726S56
1.040 0.01103334 1.40 0.1%1210 2.40 0.JlI02112 ,~ 0.5314789 4.40 0.S4J4521 ,~ 0,13239Jl1 6.40 0.1061100 ,~ O.lS92311 .~ 0.9242193 9.40 0.97J1279
1.041 0.01145013 1.41 0.1492191 2.41 0.JI20170 3.41 0.5327544 4.41 0.S44-4J16 5.41 0,133197J 6.41 0.106I5aO 7.41 O.lS9al02 0.41 0.9247960 9.41 0.97J5I96
1.042 0.0110&712 1.42 0.1522103 2.42 O.JlJllM 3.42 0.5J40261 4.42 0.S454223 5.42 0,1339993 6.42 0.1015350 7.42 0.1104039 8.42 0.9253121 9.42 0.9740509
1.043 0.01121431 1.43 0.I55JJ60 2.43 O.JlI5606J 3.43 0.5352941 4.43 0.S464037 5.43 0,1347991 6.43 0.1012110 7.43 O.llO91l11 8.43 0.925121& 9.43 0.9145117,- 0.01110050 1.44 0.1513625 '« 0.JlI7Jl19a '« O.53iS514 •.« 0.&47Jl13O '« 0,1355919 6.44 0.lOIII59 '« 0.1115129 •.« 0.92SJ424 '« 0.9749120
1.045 0.01911&29 US 0.I61J61O 2.45 0.JlI91S61 3.45 0.5310191 4.45 O.S4IJSOO 5.45 O,l3639iS 6.45 0.1095591 7.45 O.l1215SJ 8.45 0.92S1561 9.45 0.9754310
1.04& 0.019531S1 1.46 0.1&43529 2.4& 0.3909351 ,~ 0.5J901&1 4.4& 0.&493349 ,~ 0,137192& 6.46 0.1102325 '« O.l121J11 •.« 0.927J704 9.4& 0.9151911
1.047 0.0199_ 1.47 0.I61311J 2.47 0.3926970 3.41 0.5403295 4.41 0.S503075 5.47 0,1379117J 6.47 0.1109043 7.47 0.1133206 0.41 0.92111J4 9.41 0.97SJ5OO
1.040 0.02036120 1.40 0.1702&11 2.40 0.394-4517 3.48 0.5415792 4.40 0.iS1211O '« 0,1J17806 6.40 0.1115750 '« O.l7J901& •.« 0.921J959 9.40 0.976101J
1.049 0.02017549 1.49 O.I1Jll63 2.49 0.3961993 3.49 0.5421254 4.49 0.S5224SJ 5.49 0,1395123 6.49 0.1122441 7.49 0.11_11 8.49 0.9209011 9.49 0.9712S62
1.050 0.02111930 .~ 0.17S0913 ,~ 0.3919400 ,~ 0.5440610 .~ 0.S5J2125 '00 0,140J621 .~ 0.1129134 '00 0.1150613 .~ 0.9294119 ,.~ 0.9711236
1.051 0.021S0212 1.51 0.1789769 2.51 0.39967J7 3.51 0.5453011 4.51 0.S5411&5 5.51 0.141151& 6.51 0.1135110 7.51 O.ll56J99 8.51 0.9299296 9.51 0.97011105
1.052 0.02201514 .~ O.IOll14J6 2.52 0.4014005 ,~ 0.54S5421 4.52 0.S551314 ,~ 0,1419391 .~ 0.114247& ,~ 0.11&2111 8.52 0.9J0439& 9.52 0.9716369
1.053 0.02242831 .~ O.II4S914 2.53 0.4031205 ,~ 0.5417141 4.53 0.S560912 ,~ 0,1421251 .~ 0.1149132 ,~ 0.11&7950 8.53 0.9J09490 9.53 0.9790929
1.054 0.022l14061 .." 0.1015201 '" 0.4041337 '" 0.5490033 .." 0.iS70559 ,~ 0,1435091 6.54 0.1155771 ,~ 0.1113113 8.54 0.9314519 '" 0.9795414
1.055 0.0232524& .~ 0.1903311 2.55 0.4065402 ,~ 0.5502284 4.55 0,&510114 ,~ 0,1442930 6.55 0.11&2413 ,~ 0.1179410 8.55 0.9319661 9.55 0.9100034
1.056 0.023S6392 .~ 0.19312% '" 0.40112400 '00 0.5514500 ..~ 0.S519S41 '00 0,1450141 6.56 0.1169031 '00 0.1105211 8.56 0.93247Jl1 ,~ 0.9104579
1.051 0.02407499 1.57 0.1951991 2.51 0.409!I331 3.51 0.552S602 4.51 0.S5991&2 5.57 0,1458552 6.57 0.1115654 7.57 0.1190959 8.51 0.9329aCl1 9.51 0.9109119
1.050 0.02441561 .~ 0.I9IIiS71 ,~ 0.4116197 ,~ ..- .~ O.S6OIS55 ,~ 0,1466342 6.58 0.1102259 ,~ 0.1196692 8.56 0.93J4113 ,.~ 0.9I13iS5
1.059 0.0240959& .~ 0.2013911 2.59 0.4U299a ,~ 0.5550944 4.59 0.S611121 5.59 0.1414110 .~ 0.1101154 7.59 0.1102411 8.59 0.9339932 9.59 0.91111116,- 0.02530511 '.00 0.2041200 '00 0.4149133 '00 0.556J025 '.00 0.S621570 '00 0,1411110 6.50 0.1195439 '00 0.lIOII136 8.60 0.9:1449115 9.60 0.9122112
1.1161 0.02511 !ill HI 0.2061259 2.61 0.4166405 3.61 0.5515012 4.61 O.S6Jl009 5.61 0,1419629 6.&1 0.1202015 7.61 0.1113147 8.61 0.9350032 9.61 0.9121234
1.1162 0.02612452 H2 0.2095150 2.62 0.4113OlJ 3.62 0.551701& 4.62 0.S646420 ,~ 0,14913SJ 6.&2 0.12OI5aO ,~ 0.1119550 8.&2 0.9355013 9.62 0.91J1151
1.1163 0.0265332& H3 0.212117& 2.63 0.4199557 ,~ 0.55_ 4.63 0.S655110 5.63 0,1505014 6.&3 0.1215lJ5 7.63 0.1125245 8.63 0.93S010l 9.63 0.91362SJ,- 0.026941&3 .." 0.214l1431 ,~ 0.4216039 '" 0.5611014 .~ 0.S66511O ,~ 0,1512191 "" 0.1221S11 ,~ 0.1130934 8.64 0.93iS131 ,~ 0.9140170
1.1165 0.02134961 H5 0.21141J9 2.65 0.4232459 ,~ 0.5622929 4.65 0.S67453O 5.65 0,15204114 6.&5 0.122021& 7.65 0.1136614 8.65 0.93101&1 9.65 0.9845213,- 0.02115720 •.w 0.2201011 ,W 0.42_'6 '00 0.5634011 •.w O.S6IJI59 '00 0,15281&4 6.SO 0.1234742 '00 0.11422111 8.SO 0.9315119 ,.w 0.9849171
1.1161 0.0201S4-42 H7 0.2221165 2.61 0.42iSl13 3.67 .~. 4.61 0.S6931S9 5.67 0,1535131 6.&7 0.1241258 7.67 0.ll479M 8.67 0.9J10191 9.61 0.91542&5,- 0.02857125 .W 0.225J093 ,W 0.4281J41 ,W 0.5651411 •.w 0.&702459 ,W 0,154J41J 6.SlI 0.1241765 ,W 0.1153612 8.68 0.9Jl15191 ,W 0.9151154
1.1169 0.02197711 H9 0.22111161 2.69 0.4291523 ,W 0.5610264 4.69 0,&111128 5.69 0.1551123 6.&9 0.1254261 7.69 O.ll592SJ 8.69 0.93901911 9.69 0.9163238
1.070 O.029J1Jll 1.10 ..~ 2.70 0.4313SJl1 oro 0.5612011 4.70 0.&720979 5.70 0,1558149 6.10 0.1260741 7.70 0.1164907 •.ro 0.9395193 9.70 0.91161117
1.0ll 0.02911941 1.11 0.2329961 2.71 0.4329S93 3.71 0.5693739 4.11 0.&130209 5.7l 0,15663&1 6.11 0.1261225 7.7l 0.1170544 8.71 0._112 9.11 0.9172192
1.012 0.03019-119 1.12 0.2355284 2.12 0.4345619 on 0.5105429 4.72 0.&139420 5.72 0,15139SO 6.12 0.1213693 7.72 0.1176113 8.12 0.94051&5 9.72 0.9I7S66J
1.073 0.03059912 1.13 0.2310461 2.73 0.4361&25 on 0.5117011 4.13 0,&141611 5.13 0,151154& 6.13 0.1210151 7.13 0.1111195 8.13 0.9410142 9.13 0.9111128
1.074 0.03100420 1.14 0.24OM92 2.74 0.4371506 3.74 0.512171& 4.14 0.&75111J 5.74 0.1519119 6.14 0.121S599 7.74 0.1017410 8.74 0.9-115114 9.14 0.905590
1.075 0.031_& US 0.243OJSO 2.75 0.4393321 3.75 0.5140313 4.75 0.&7S6936 5.75 0,1596611 6.15 O.I29J031 7.75 0.1193017 8.75 0.9420011 9.15 0.9190046
1.07& 0.03101221 1.16 0.2455121 2.7& 0.4409091 3.76 0.5151011 4.7& 0.&716070 5.76 0,1604225 6.16 0.129!I%1 7.76 0.1191617 8.76 0.9425041 9.7& 0.919449a
I.on 0.03221510 1.17 0.24197J3 2.n 0.442419a on 0.51SJ414 4.11 0.&715184 5.77 0.7611751 6.17 0.1305111 7.77 0.1904210 8.71 0.9429996 9.11 0.91919%
1.070 0.032&101& 1.18 0.2504200 2.70 ..- oro 0.5114910 4.70 0.&794279 5.78 0,1&19211 6.18 0.1J12291 7.78 0.1909196 8.711 0.9434945 9.10 0.9903Jl19
1.079 0.03302141 1.19 0.2520530 2.79 ..~ oro 0.510S392 4.79 0.SI03355 ,ro 0,1&2510& 6.19 0.1J10S91 m 0.1915315 8.79 0.9439119 9.79 0.9901021,- 0.0334231& •.w 0.2552725 '00 0.4471510 '00 0.51971J& '.00 0.SlI2412 '00 0,1SJ4200 6.10 0.1J25019 '00 0.192094& 8.00 0.94_21 '.00 0.99122&1
1.001 0.03Jl12569 1.01 0.251&716 2.81 0._1063 3.01 0.5109250 4.01 0.SI21451 5.81 0,1&411&1 6.01 0.1J31471 7.81 0.1926510 8.01 0.9449159 9.01 0.991S690
1.002 0.0342212& .~ 0.2600714 2.82 0.4502491 3.02 .~- 4.82 0.SIJ0470 ,~ 0,1&49230 6.02 0.1J3114-4 ,~ O.l9J20SI 8.02 0.945461& 9.82 0.9921115
1.003 O.034S2l14& .~ 0.2624511 2.83 0.45111164 ,~ 0.5131_ 4.03 0.SIJ9471 ,~ 0,1S56616 6.03 0.1344201 ,~ 0.1937&11 8.03 0.9459601 9.03 0.9925535,- 0.03502920 .." 0.2640178 ,~ 0.453311J ,~ 0.5143312 '.~ O.SI40454 ,~ 0,1S64121 6.04 0.1J50561 ,~ 0.19431&1 .." 0.94&4523 ,.~ 0.9929951
1.005 0.03542914 .~ 0.:K11711 2.85 0.45414-49 ,~ 0.5154601 4.85 0.Sl51417 ,~ 0,1&71559 .~ O.IJ~ ,~ 0.1941691 .~ 0.94S9433 9.85 0.9934362,- 0.03512913 .W 0.2695129 '00 0.456JS60 '00 O.5lS5013 '.00 O.SI66J6J '00 0,1&7191& 6.06 0.1363241 '00 0.1954225 8.06 0.9414331 '.00 O.993llS9
1.001 0.03622954 1.07 0.2111141& 2.87 0.4578119 3.87 0.5171110 4.01 0.Sl75290 5.87 0,1S16J11 6.07 0.1J69561 7.87 0.1959147 8.87 0.941923& 9.01 0.9943112,- ..~ •.w 0.2141578 ,W 0.4593925 ,W 0.5IIIJ11 •.w 0._1911 ,W 0,1S93113 6.08 0.1J15114 ,W 0.19652&2 8.08 0.94114130 ,.w 0.9941569
1.009 0.03102181 ." 0.21&4610 2.89 0.4601970 '" '_00 4.89 0.Sl93019 '" 0.7101153 .." 0.1312192 '" 0.1970110 8.09 0.9409010 9.09 0.9951963,- 0.03142650 '.00 0.2101536 '00 0.4623910 '00 0.591064& '.00 0.SOOl961 '00 0,11N520 6.90 0.1JII491 '00 0.1976211 '.00 0.9493900 '.00 0.9956352
1.091 0.03102415 1.91 0.2810334 2.91 0.46JlI93O 3.91 0.59217S1 4.91 0.S910115 5.91 0,1115115 6.91 0.13947l1O 7.91 O.l9ll1iS 8.91 0.9491711 9.91 0.9960137
1.092 0.03122264 1.92 0.2833012 2.92 O.%!ilI29 ,~ 0.5932161 4.92 O.S919iSl ,~ 0,1123217 6.92 0.1401061 ,~ 0.1917252 8.92 0.9503649 9.92 0.99iS1I7
1.093 0.03IS201& 1.93 0.2855513 2.93 0._&76 ,~ 0.594392& 4.93 0.S928469 5.93 0,1130547 6.93 0.1401332 7.93 O.l9!l2132 8.93 0.9501515 9.93 0.9969492,- 0.03901132 .." 0.2811011 ,~ 0.461J47J '" 0.59M962 .~ 0.S9312S9 ,~ 0,11378&4 6.94 0.8413595 ,~ O.l99a205 8.94 0.9513315 9.94 0.991J164
1.095 0.0J941412 .~ 0.2900J46 2.95 0.4691220 ,~ 0.59&5911 4.95 0.S946052 ,~ 0,1145110 6.95 0.8419141 ,~ 0.!HlOJ611 .~ 0.9511230 9.95 0.9918231,- 0.03911055 '.00 0.2922561 '00 0.4712917 '00 0.591S952 '.00 O.S954I17 '00 0,11524SJ 6.96 0.842S092 '00 0.!HlO9131 '.00 0.9523010 '.00 0.9962593
1.091 0.04020663 1.97 0.2944662 2.97 0.4721564 3.97 0.5917905 4.91 0.S96J564 5.97 0,1159143 6.97 0.8432320 7.97 0.9014513 8.97 0.9527924 9.91 0.9916952,- 0.04OS0234 '.00 0.2966652 '00 0.47421SJ '00 0.5991031 '.00 0.S912293 '00 0,11&7012 6.96 0.84Jl1554 '00 0.9020029 '.00 0.95321&3 '.00 0.9991305
,~ 0.040991S9 .00 0.2911531 '00 0.4756112 '00 0.6009129 '.00 O.S9al005 '00 0,11742S1 6.99 0.14-44712 '00 0.90254S1 8.99 0.9537591 '.00 0.9995iS5
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Sheet 522: Logarithmic function applications 
 
PC 5th Ch. 3-2, p. 307–308 
 

 
 
First try to find the formula without the choices below. 
Write down asymptotes and points on the curve. 
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Sheet #523: Logarithmic Functions 
FMC 2nd Ch 4.3 p.165-166 
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Sheet 523 Answers. 
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Sheet #524: Logarithmic Functions 
FMC 2nd Ch 4.4 p.175 
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Sheet 531: Properties of Logarithms 
 
PC 5th Ch. 3-3, p. 316 
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Name:_______________________________________________  

Sheet # 532: Logarithms and Graphs 

1. Rewrite the equation in exponential form: 
log2 64 = 6. 
 
 
 
 

2. Evaluate the expressions: 
(a) log (10,000) 
 
 
 
(b) log 3 (27) 
 
 
 
(c) lne5  
 
 
 
 

3. Simplify the expressions: 

(a) 9log9 x  
 
 

(b) eln(π x)  
 
 
 
 

4. 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? 

5. Expand the expressions completely: 

(a) log4
2x
z

⎛
⎝⎜

⎞
⎠⎟  

 
 
 
 
 
(b) ln(17x5y2 )  
 
 
 
 

(c) ln e4 x( )  

 
 
 
 

6. Condense the expressions into one logarithm: 
 
(a) log(x5) + log(y) 
 
 
 
 
 
(b) ln(5) – 7ln(x) + 2ln(y) 
 
 
 
 
(c) log (x3) + log (x2) + log (x) 
 
 
 
 
 

7. Consider   f (x) = log8(x + 3) . 
(a) Find f (61).  That is, find y when x = 61. 
 
 
 
 
 
(b) Write the equation of the asymptote. 
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8. (a) Complete the table. 

x y = log4 x  
1/16  
1/ 4  
1  
4  
16  

 
(b) Graph the function y in part (a) using 
accurate points to show the full curve. 
 
(c) Graph the asymptote and label it 
“asymptote.” 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9. Write possible formulas for the graphs. Use 
exponential functions in the form  y = A ⋅bx . 
(a) 

 
 
(b) Answer in any way. Then answer without 
decimals and without radicals (nth roots), if you 
have not already done so. 
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Name:__~=_~=- _

Sheet # 532: Logarithms and Graphs

1. Rewrite the equation in exponential form:

log, 64 ~ 6. \2 b "'- b'fJ
2. Evaluate the expressions:

(a) log (l?,??O) ::@

(b) log3 (27) -::.:l}J

5. Expand the expressions completely:

(a) log4 (2;)
)

[w

(b) Write the equation of the asymptote.

6. Condense the expressions into one logarithm:

7. Consider !(x)=logg(x+3).
(a) Findf(61). That is, findy when x = 61.

t (tv ~~ (Ofs (61 3):::
;;: I(JJ~ (6((j

(a) logi~'=t~!?~~U:1~~~oo

r~{~o~l
_<-"_OC~<_o'_"'-""" "~ , II) (i{ ?) ~ J~ (Ij ~

(b) In(S) -7In(x) + 2In(y)

'f'( ~~)l
""~''''-~~'_~/<i~J

(c) log (x3
) + log (x2

) + log (x) ,..---..oo...~~._".~

IOj (X ~- X 2 -;() ~

(d) log(22)
~

4. Using calculator, evaluate to three decimals,
rounding correctly:

.:.---
(a) log(2) :::cfO. 3, 0 I]

(b) log(ll) -= lr-I);]
(c) log(2) +10g(11) -=- fL.lY;]

(b) eln(Jrx)

(c) lnes

3. Simplify the expressions:

(a) 9logg x
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4                       4

8. (a) Complete the table.

x y = log4 x
1/16 2
1/4 ,
1 0
4 I
16 ;J.,

T ]

tl w 2", I/l{l'

'Itt
'1,0 I
~ , {1

~(t '6

9. Write possible formulas for the graphs. Use

exponential functions in the form y = A .bX
•

(a) A~ ved1 i
20 -. ( JA-::z.

;;ft,(/~

18

16

(b) Graph the functiony in part (a) using
accurate points to show the full curve. 14

2

12

-t-t'!l-.---+---+---+----I-!---I __-----.--~..-.~-~\
5

-2 ­

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

• / (c) Graph the asymptote and label it
V "asymptote."

2, ­
2 -,

15'JQ=]1

~(V I

(~ b10 - (.c. 7)

blS

b

(~5.00. 0.75)

., y

20-

10-

(10.00,20.25)
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Sheet 542: Exponential and Logarithmic Equations 2 
 
PC 5th Ch. 3-4, p. 324-325 

 
Write down your visual approximation before solving. 
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Algebra II-10

Sheet #551 - Ch5 Review

Name _

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
exponents.

1. log 57x

2. 10gnS

Write as a single logarithm.

4. logn -10g90

5. 2logrn + 7logn

10. The future value of an investment of P dollars earning
an annual interest of T can be calculated with the

formula A = P (1 + ~) nt, where t is the number

of years of the investment 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
interest rate of 10% compounded every 3 months.

Solve.

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

6.

7.

10g"M
Use the formula 10gb M = --- to find logs 137 to

log" b
the nearest thousandth.

A) y = 3,c-l

B) y = 3"' - 1

C) y = 31-,"

D) y = 3-'" - 1

E) y = e3x - 1

y

4

3

2

-_+3-1_
2
c-_-\-r-

1
1--+

2
-1

3
-" x

- - -- - - - - - - - ~J,

-2

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

8. 5 = 2el+'c

9. 10g2(4 - 5x) = 2

A) f(x) = (!)X_1

B) f (x) = 2'" + 1

C) f(x)=2- x +1

D) f(x) = 3-x

E) f(x)=3 x -1

y

S

4

3

2

------------t -----------
-+--+--1--f-I--+-+--. x

-3 -2 -1 1 2 3
-1
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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
f(x) = 3-"' + 57 sketched here7

A) B) y y

2

x 3
-6 -3

x
x -4 -1 0

-6 -3

-6 -3 -1

C) y D) y -2

A) f(x) = -3 + lnx B) f(x) = 3 + lnx
x C) f(x) = In(x - 3) D) f(x) = In(x + 3)-6 -3 6

x
-3 -6 -3 3 E) f(x)=2+ln(x-3)

-3

E) y

16. Which of the following is equal to elnS+lnx7

eox A) u B) x So C) 510,"-6 -3 log-
X

D) e5:-e E) 5x
-6

14. Which of the following is the graph of f (x) = logs (x +1) 7
Which of the following is equal to e21n(x-2)+31nY717.

A) y B) y
23y(a;-2)

3 A) y3(x _ 2)2 B)
2 C) e6+1n(x+y-2) D) In 3y2(x 2)
1

x :;; In3 y
--1 1 0 4 S 1 2 3 4 5 E)

--1 In2(x - 2)4
--2

-3

C) y D) y

3 3

2 2

CX2

)
1 18. Choose the expression equivalent to In 3Y .

x x
-1 -1 1 2 3 4 5

-1 -1

-2 -2 A) In 8 - In 3 + 2 In x - In y
-3 -3 In 8 + Inx2

E) y
B)

In3 + lny

C) In(8x2) + In(3y)
2

D) 2In(8x) -In(3y)
x

-1 1 2 3 4 5

In (~) + In ( ~r-1 E)
-2

-3
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Sheet #551 - Ch5 Review Page 3

22. 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.

19. Solve for x: 25;c-1 = 3

A) i
C) ~ [In 3 + 1]

5 In2

E) i[ln(~+l)]

B) lIn 6
5

1 [ 2 ]D) 51-ln(s)

A) 8.58 B) 9.16 C) 7.23 D) 12 E) 6

20. 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?

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

A) 41 B) 45 C) 26 D) 85 E) 23 A) y = 0.geO.09902t

C) y = 0.geO.3854lt

E) y = 0.geO.81818t

B) y = 0.geO.12183t

D) y = O. ge°.45128t

21. 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%

L56



Answer List

1. log 57 + log x

4. log §IT

7. x = 2

10. $2969.01

13. B

16. E

19. C

22. B

Algebra II-lO Sheet #551 - Ch5 Review

2. 5logn

5. logm?n7

8. x = -1 + ln2.5;::; -0.08
11. B

14. B

17. A

20. C

23. A

3.31ogn+81ogm

6 Jog 137 = 3057. log 5 .

9. x = 0

12. C

15. D

18. A

21. C

)0,

IO)? (2. f)( - ')"~ IdJ"( (:5 )
SX-I -:;' IOjz (7)

X:: ~?(I<Jj2(:?) +1)
x-= i~"( LN(JJ/l)./(2) ~f"I)~a<S/Z

'\

L57



y

s

-3 -2 -1
-1

Perl04

A) f(x) = (!)" - 1 )( ~fJ(4"

B) f(x) = 2" + 1 )( (4(ld'VlfW

~G"~'
D) f(x) = 3-" ')( 1l:~\(,tr'J

2

E) f(x) = 3" - 1 "/.. \:i,L-._•• ------ t

~ I-/()fi{ "t(JfJij/'Q. IrJ'IJlttJ1hiflf£
y-::./

.. sf1hJ 1- ~ lor
PdWet'Hi..,J:: hvt.l1"'(1't..'2 €)' ~;~'PM"':rJl,

!oj ((37) IloJ (,)~r~@
0\1 VJ.E> LtJ(13')/L(<;:) ~ "$,0$ 7.

210gm + 710gn

D~g$1 ff:'ci"I~!w>;f1'"

'!7j tf\1; ';. B,~'J,
log M

Use the formula 10gb M = -1a b to find logs 137 to
oga

the nearest thousandth.

Write as a single logarithm.

4 10go-10g90 15Iii2l
~~)]

3.

6.

Algebra n
\U-··i/.·.·..··~.-·'" , Sheet #551
I"~- C I ' i,e

,:' .Je·e' .6 A~jV8¥ ~R-,
---b--'=~~'---=---'--'~'-'_U<""" ..1

[ .'
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 a~wering in terms of logs inste,:;d of decimals).

Write as the sum or difference of logarithms with no 6~.)The future value of an investment of P dollars earning
exponents. ' ./' an annual interest of r can be calculated with the

1 log 57x "Fii0.~!i0J :E;;n~:::~;~:;:¥:;;Y:;':';i~;~:::~~~::ln,
2. logo' ~ IT.~.(~..-..~~J.·~".:.•· ~~t~:e~~Or~~:to~sl~~e~~~p~~n~e~e:~er~t 3a:~:::s~1

~_._J__ ...._~. $I' ( 0" !0 ) tt" '1 ,Ii ::: ZfJOfj f '+4 : ~ ,

h.:: IF 77J1i f:'1/yt/' =: /2/3 ~ L;If/r,
t:::: '1'1"'.1.
A";~ $2()-~O

r;, Uino ,~, 0 I t /'1lf,

tb~A:: 2()()O( 1~O?:;) ~\~

~~y:;:;. eX - K triA:! !brtl{;, AJy!/lr~~h£. ~ &.'1<
11. Which of the following functions could have the graph

sketched here?

A) y=3"-1 )(C(l(jlJ'rfA ",.I(lU Il4 y

('Br";~:3';,-=7) I f A JY/lf.
~"'-"M""'''-'''~>~~

C) Y = 31-" >< t: A';j<

D) y = 3-" - 1 )( D ,"'/ 1

E) y = e3" - 1 \,j' 4·fffi!~<l1·tf, +-+:r:

~!:.t!.~-!.!. r tij!~~~t . -~__~:_:.=t m. ~__ .

fi-' H()'Il ( (,fJ#lt'#'- t. ., X" I -2 .

I\fY'I'tPtiltt~: ; ~ :;::- -!

IiJl' It' Y:~ I, 4::::; ?II
'" ff J .> -::-2 ..

12. Which of the following functions could have th~' graph
sketched here?

Solve.

5.

7.
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Sheet #551 - Chg Review Pageb

B) j(x) = 3 + In x

(D)f(";')"<:-i~(;'+ 3r"'t
......~~~'", ....,''',...~"....·,''-v........~,..'.,.-.::..~"''.".,..~... ,d''''~¥

-2

A) j(x) = -3+lnx

C) j(x) = In(x - 3)

E) j(x) = 2 + In(x 3)

~_~ et-~(~J;:::., X

-4

IS. Choose the expression equivalent to In (sx
2

) .
3y

GJ InS -ln3 + 2lnx -lny

InS + Inx2

B) In3+lny

C) In(Sx2) + In(3y)

D) 2In(Sx) -In(3y)

E) In (D +In (;r

16. Which of the following is equal to eln5+1nx?

17. Which of the following is equal to e21n(x-2)+31ny?

@ y3(x -- 2)2 B) 23y(x-2)

C) e6+1n(x+y-2) D) In3y2(x - 2)

In3 y
E) In2(x _ 2)4

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

V"A!.'! )[=-3 Y
I
I
I

\ 2
I
I
I
I
I
I
I

Vf;.ji'fl (J{J",

/>(l '1)11m fl.£
)t ~-1

-3

PO f1MII ~ a.U Y:

r.e,AjI~ t. ~ :J ')S

--+->-++-+-+-I-++--I-H-;+x
-6 -3

---J_]r--fI'-t-]-r2---±-3-44r--r-5"'0.;
--]

-2

-3

DoI1AtII! ';'

X.." -I

RAt'll')e- •
rJA ~,

D)

-6

y

y

3

2

]

-_]>--f-~7!""'-t--4I--!:-"'x

-]

-2

-3

-_]t---+~]---J2:--f3 ""4-+5+X
-]

-2

-3

-_6H-+_-+
3
+\+-I--++-t+t-H>X

-_-1-]-+-+--11-+=4""""'5+ x
-]

-2

-3

A)

E)

C)

E) Y
3

2

]

13. Which of the following could be the graph of
j(x) = 3-x + 5?

G)A) y
bGCA-Y

9

:/::::5'

x
-6 -3

x
-6 -3

-6 -3

C) y D) y

9
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       Name: _________________________ Period: ____ 
 
Sheet #556: Exponential Equations and Exponential Models 

Possibly helpful formulas:  
nt

n
rAy ⎟
⎠
⎞

⎜
⎝
⎛ += 1       ktAey =        

Tt
Ay

/

2
1
⎟
⎠
⎞

⎜
⎝
⎛=  

 
1. Solve for x.  Answer to three decimals. 

52 1 =+x  
 
 
 
 
 

2. Solve for t.  Answer to three decimals. 
41.0 =te  

 
 
 

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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Name: -tt=~2:::P--- Period:

Sheet #556: Exponential Equations and Exponential Models

Possibly helpful fonnulas: y ~ A(1+ : f' y = Aekt y ~ AGrIT

1. Solve for x.
2x+l=5 [pI (2 I ) L ;V ( C)

(~)(k() L~JI ('2) LjI/ (
X-t'l (II (<)' )

2. Solve for t.
eo.Jt =4 L1J ( (;.IFI i ) '" (L,tV (t( )

O~ I LfIJ{ ,,)

(4)/tJ.!

13" 8 6

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?

~ -::' '6 /0 ~ A,
o~

J
t

bO 4 ~I
. COtfL 4~,~

4. A student began taking the AP History test at 8am (t = 0 hours). The student had 100% brain VIIl'tJ)
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 (Tin hours) of brain energy.

S'o I () ()
L;J(V~):= -O~17.qtJ7'

Lkl{Vz) .
r ()2"

Y1 'v;j

J16.5r~tp l) 2.

~ -·A
F'fjl!o t<

III I)

1<= LN( {),7/1. 1t7
pity ~~w'.

b. Predict the brain energy left at 3pm.
t:; '7 ~ pI/vel

~ -;;;;: I ()t; o· 1.?'I
4 7 · I

[01ft. ~ '.Ji, lo() ~7h.o) 20
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Sheet 557: Exponential and Logarithmic Models 2 
 
PC 5th Ch. 3-5, p. 335-338 
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Name:________________________________________ 

Sheet #558: Exponential Models 3 

Possibly helpful formulas:  y = A 1+ r / n( )nt       y = Aekt        y = A 2( )t /T        y = A 0.5( )t /T  
1. Solve for the unknowns to 3 significant figures.  

Use algebra. You may check with the calculator. 
(a) 30 = 60e−0.05t  
 
 
 
 
 
(b) 120 = Ae0.7  
 
 
 
 
 

2. The number of bacteria in a culture, y, is modeled 
by y = 400ekt , where t is the time in hours. 
(a) Find k if (t, y) = (3, 600) is on the graph of y. 
Write k to six decimals. 
 
 
 
 
 
 
 
(b) Using part (a), find the number of bacteria y 
after t = 4 hours. Round down. 
 
 
 
 
(c) Find the doubling time, T, to 4 decimals. 
 
 
 
 
 
 
(d) Find the value of t for which y = 1000 bacteria. 
 
 
 
 
 
 
 

3. The radioactive isotope Rubikskubium-299, 299Rk, 
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). 
 
 
 
 
 

4. 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. 
 
 
 
 
 

5. A student began taking the ACT at 8am (t = 0 
hours).  The student had 100% brain energy (y in 
percent) at that time.  By 12:30pm (t = 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 (T 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. 2d: 6.7796h; 3a: 2.5fg 3b: 1.57fg; 4: 16,444; 5a: 2.6h. 5b: 59%.  
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4. A. beetle population is grovfing exponentially, If
the continuous exponentia.l growth rate constant is
20%) per day and there are LOOO beetles now, how
many beetl.es wiH there be after 14 days? Round to
the nea.rest beetle.

Ic :::. t!J r 2. 0

t r)() ~ 7: () C)
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2, 'I'he number of bacteria in a culture, Y, is nlOdeled

by y =400ekt
, 'where t is the time in hours,

(a) Find kif (t, y) = (3, 6(0) is on the graph ofy.
\Vrite k to fi~decimals.

Possibly helpful f():nnul.as: y= A.(1+·,.! ny],t

1. Solve f()r the unknoYvns to :3 significant figures,
Use algebra, You .Ill.ay check with the cakulator.

( ')' '30 - L."() ,....O.05t

a(~ciii/ =- b- 6
l-()~{)S

(b) 120:::::. A.eo.?

j~:; ~ §

(a) Find the half life (Tin hours) of brain ~ :.\ "r '. ~.

A 'h . 101 ., 1 At.:T: ~Ae. "nswer to t e nearest tl ot an lOur, F" .... - --(... ~ )/1,'"
. .. , 1; ~ ht; (F~ ,-)

:J"= t o· (Of'S) '/'1 ~ -O-Z67)"S"()
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(b) Predict the brain energy that was left at lOam:
Answer to the nearest percent

5. A student began taking the ACT at 8am (t = 0
hours). The student had 10O<!Io brain energy (y in
percent) at that titue. By 12:30prn (t:;~: 4.5 hours),
the student had 30'X) brain energy left. lJse a
continuous exponential decay model to find the
follo\ving.

(c) Find the doubling time, T.

(d) Find the value of t fOfWhich y ~:~: i 000 ba~teria.

(b) Using part (a.), tlnd the number ofbacteriay
after t = 4 hours,

6~ ~ "& bell-'lev, ~
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