Study Guide

m‘“ Study Guide and Review

Vocabulary and Concept Check

: Change of Base Formula (p. 548) natural base, e (p. 554) Property of Equality for

- common logarithm (p. 547) natural base exponential function Logarithmic Functions (p. 534)
: exponential decay (p. 524) (p. 554) Property of Inequality for

. exponential equation (p. 526) natural logarithm (p. 554) Exponential Fundlions (p. 527)
. exponential function (p. 524) natural logarithmic function (p. 554) Property of inequality for

. exponential growth (p. 524) Power Property of Logarithms Logarithmic Functions (p. 534)
- exponential inequality (p. 527) (. 543) Quotient Property of Logarithms
. logarithm (p. 531) Product Property of Logarithms (p.542)

* logarithmic equation (p. 533) (p.541) rate of decay (p. 560)

- logarithmic function (p. 532) Property of Equality for Exponential rate of growth (p. 562)

- logarithmic inequality (p. 533) Functions (p. 526)

- State whether each sentence is true or false. If false, replace the underlined
- word(s) to make a true statement.

1. B24%+3 =249 4 then2y +3 =y -4 by the Property of Equality for
: Exponential Functions .

: 2. The number of bacteria in a petri dish over time is an example of exponential
decay.

- 3. The natural logarithm is the inverse of the exponential function with base 10.
- 4. The Power Property of Logarithms shows thatIn 9 < In 81.

i 8, Ifa savings account yields 2% interest per year, then 2% is the rate of growth.
. 6. Radioactive half-life is an example of exﬂmﬁal decay.

. 7. The inverse of an exponential function is a composite function.

: 8. The Quotient Property of Logarithms is shown by log, 2x = log, 2 + log, x.

9. The function flx) = 2(5)* is an example of a quadratic function.

Lesson-by-Lesson Review
@ Exponential Functions

Concept Summary

* An exponential function is in the form y = ab*, wherea 20,
b>0,and b # 1.

. The function y = ab* represents exponential growth fora >0and b > 1,
and exponential decay fora >0and 0 < b < 1.

ey :

» Property of Equality for Exponential Functions:
If b is a positive number other than 1, then 5* = b¥if and only if x = y.

. » Property of Inequality for Exponential Functions:
Ifb> 1, then ¥ > b¥ifand only if x > y, and ¥ < b if and only if x < v.
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Solve 64 = 23"+ 1 for n,

: 64 =23+ 1 Original equation
26 =23+%1  pewrite 64 as 25 so each side has the same base.

6 =3n + 1 Property of Equality for Exponential Functions

=n The solution is %

win

- Exercises Determine whether each function represents exponential growth or
: decay. See Example 2 on page 525.

- 10. v = 5(0.7% 1. y = 34

Write an exponential function whose graph passes through the given points.
: See Example 3 on page 525.

- 12. (0, —2) and (3, -54) 13. (0,7)and (1,1.4)

Solve each equation or Inequality. See Examples 5 and 6 on pages 526 and 527.
100l 15. 26x = 455 +2
%16-49"’”=72P'5 17. 9 = 277 -2

3] Logarithms and Logarithmic Functions

See pages
531-538.

Concept Summary Examples
- » Suppose b > 0and b # 1. For x > 0, there is a log;x=2 — 7=x
. number y such that log, x = y if and only if b¥ = x.
* » Logarithmic to exponential inequality: log,x>5 — x>2
© Ifb>1,x>0,and log, x > y, then x > bY. logyx<4 - 0<x<3
- Ifb>1,x>0,andlog, x <y, then0 < x < b
- » Property of Equality for Logarithmic Functions: If log; x = log. 6,
If b is a positive number other than 1, then x = 6.
. thenlog, x = log, yifand only if x = y.
: » Property of Inequality for Logarithmic Functions: If log, x > log, 10,
Ifb > 1, then log, x > log, v ifand only if x > y, then x > 10.

and log, x < log, y if and only if x < y.

1 Solve log, n > %

log, n > 5 Original inequality

n >4 Logarithmic to exponential inequality

n>@) 9-3
n>3 Power of a Power
n=>27  Simpldy.
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2 Solve log, 12 = log, 2x.

log, 12 = log, 2x  Original equation

12=2x Property of Equality for Logarithmic Functions
6=2x Divide each side by 2.

Exercises Write each equation In logarithmic form. See Exampie 1 on page 532.
P18 7 =343 19. 52 =5 20. 47 =8
Write each equation In exponential form. See Fxampie 2 on page 532.
: 1
;21.103,64=3 22. logg2 =5 23|og,,———2
- Evaluate each expression. See Examples 3 and 4 on pages 532 and 533,
: 24, 4l 25. log, 73 26. logg, 3 27. log,; 169
Solve each equation or Inequality. See Examples 5-8 on pages 533 and 534.
: 1
.z&log‘x=5 29. logg, 729 =
© 30. log,9=2 31. logg 3y — 1) <logg (v + 5)
: 32. logs 12 < logs (5x — 3) 33. logg (12 + x) = logg 12

m Properties of Logarithms

su-s«s :
- @ The logarithm of a product is the sum of the logarithms of its factors.

. » The logarithm of a quotient is the difference of the logarithms of the

Concept Summary

numerator and the denominator.

® The logarithm of a power is the product of the logarithm and the exponent.

Use log,, 9 =~ 0.884 and log,, 18 =~ 1.163 to approximate the value of log,, 2.

: log,,2 = log,, % Replace 2 with 1.

= log,, 18 — log;, 9 Quotient Property
= 1.163 — 0.884 or 0.279 Replace log,, 9 with 0.884 and log,, 18 with 1.163.

 Exercises Use log, 7 ~ 0.8856 and log, 4 ~ 0.6309 to approximate
- the value of each expression. See Examples 1 and 2 on page 542

© 34. log, 28 35. log, 49 36. log, 144

Solve each equatlon. See Example 5 on page 543.

: 37, logzy=%logzz7 38. log, 7 + - logs 4 = log, x
: 39, 2log,x —log, (x +3) =2 40. log, x — log, 4 = log, 12

- 4L log648—log6—15§+log65=log65x 42.log./.m=—;:log764+-;—log7121
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