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image7.tmp
SOLVING EXPONENTIAL EQUATIONS Solve the equation.

12. 85=20 13. e¥=5
@ 115 = 33 16. 7% =12
18. 10 +4=9 19. —3¢**+16=5

. %(6)_4" +1=6 22, 20 _5-7

14.
17.
20.

23.
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« Solve 101 =104

Since the bases are the same, | can
equate the powers and solve:

1-x=4
1-4
-3=x

X
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e Solve3¥'=9.

Since 9 = 32, this is really asking me to
solve:

3)(:32
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By converting the 9 to a 32, I've converted the right-hand side of the equation to having the same
base as the left-hand side. Since the bases are now the same, | can set the two powers equal to
each other:

x=2
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« Solve 32 1=27,

In this case, | have an exponential on one side of the "equals" and a number on the other. | can

solve the equation if | can express the "27" as a power of 3. Since 27 = 33, then | can convert
and proceed with the solution:

32l=g7
32x-1_33
2n-1=3
=4

x=2
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« Solve 411 = Yes

Negative exponents can be used to indicate that the base belongs on the other side of the
fraction line. Since 64 = 43, then | can use negative exponents to convert the fraction to an

exponential expression: 1/64 = (43)’1 =473 Using this, | can solve the equation:

=1y,
4x+1 =43
x+1=-3

x=—4
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This exercise works just like the previous one:

3)(/\273x =381
3)(/\273x =34
x2-3x=4

¥ -3x-4=0

F-Hx+1)=0
x=-1,4
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« Solve 3¥"2-3¥ = g1,
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* Solve 2¥ = 30.
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When | take the log of both sides of an equation, | can use any log | like (base-10 log, base-2
log, natural log, etc), but some are sometimes more useful than others. Since the base in the

equation "2 = 30" is "2", | might try log-base-2:

logy(2") = log»(30)
xlogs(2) = logy(30)

x(1) =log,(30)
x=1log,(30)
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But | can't evaluate this in my calculator unless | apply the change-of-base formula:

x =log,(30)
= ln(30)/ln(2)

What would happen if | just used the natural log in the first place?

2¥=30

n(2%) = In(30)
xIn(2) = In(30)
=GOy, o
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* Solve ¥ =212.

Since 212 is not a power of 5, then |
will have to use logs to solve this
equation. | could take base-5 log of
each side, solve, and then apply the
change-of-base formula, but | think I'd
rather just use the natural log in the first
place:

5¥=212

n(5%) = n(212)
xIn(5) =n(212)
x= ey, o

...or about 3.328, rounded to three
decimal places.
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+ Solve 10 =52,

Since 52 is not a power of 10, | will have to use logs to solve this. In this particular instance,
since the base is 10 and since base-10 logs can be done on the calculator, | will use the
common log instead of the natural log to solve this equation:

107 =52

10g(10%%) = log(52)

2xlog(10) = log(52)

2x(1) = log(52)

2x =1og(52)

= log32),

...or about 0.858, rounded to three decimal places.
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4 6 Solve Exponential and
** Logarithmic Equations

You studied exponential and logarithmic functions.
You will solve exponential and logarithmic equations.
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Exponential equations are equations in which variable expressions occur as
exponents. The result below is useful for solving certain exponential equations.
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: Property of Equality for Exponential Equations

Algebra  If bis a positive number other than 1, then b* = b” if and only
ifx=y.

. Example 1f3*= 3 then x=5.1f x =5, then 3" = 3°.
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w Solve by equating exponents

Solve 4* = (l)t_3.

r_ (113 ) . .
4" = 5 Write original equation.

(@) =@ 3 Rewrite 4 and 15 as powers with base 2.

22¥ = p7x*3 Power of a power property

2x=-x+3 Property of equality for exponential equations
x=1 Solve for x.

» The solution is 1.

CHECK Check the solution by substituting it into the original equation.

42 (%)l ~*  substitute 1for x.

42 (%)72 simplify.

4=4v Solution checks.
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SOLVING EXPONENTIAL EQUATIONS Solve the equation.
3. 5%=4_ 2556 4, 73XHAZgg2xtl 5. g%~ 1 =332
6. 274x—1 _g3x+8 7. 4255 — g43% 8. 33r—7 = g1l2-3x

Sx 42 _ l)ll—x 3x—10:( 1 )61—1 10x+8:( 1 )4-2-f
9. 36 (6 10. 10 s 11. 25 o
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When it is not convenient to write each side of an exponential equation using the
same base, you can solve the equation by taking a logarithm of each side.

m Take a logarithm of each side

Solve 4" = 11.
4*=11 Write original equation.
log, 4" = log, 11 Take log, of each side.
x = log, 11 log, b* = x

log 11
=28 Change-of-base formula
log 4
x=173 Use a calculator.

» The solution is about 1.73. Check this in the original equation.
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