Shehadeh, Y. Sec. 4.5

4.5 Exponential and Logarithmic Equations

Exponential Equations
Note: Remember thatb™ =b" > x=y, forb>0, b #1.

Example #1 Solve for x

2t 1 81 (2)" e
a)(16) =3 b)EZ(EJ c) 3 =577

Solution
a)
24l 1 2x+1 ]
(16) :E —> (24) :5 —>

24(2x+1) — l N 28x+4 — l: 2—1
2 2

2% =27 5 8x+4=-1 —)xz?

b) HW.

c)
32 =5 take In both sides — In3*"* =In5>""
—>(x+2)In3=2x-1)In5
—>xIn3+2In3=2xIn5-1In5
—>xIn3-2xIn5=-In5-21n3
—> (In3-2In5)x=—(n5+2In3)

_ —(n5+In9)  —In45

*e In3-2In5 In3-1n25
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Do Ex. 5,7, 16, and 19

Logarithmic Equations
Notes:
e Remember that
log, x=1log,y - x=y, forx>0andy >0
e Write both sides of the logarithmic equation as single
logarithm.
e Check the solutions in the original equation (domain).

Example #2 Find the solution set.
a) log, x—log,(x—1)=3
b) In(4—x) =In(8+x) +In(2x+13)

Solution

a)
log, x —log,(x—1)=3 — log, Ll =3  *Quotient property
¥ —
X

23=—1 —>8(x—1)=x >8x—-8=x > 7x=8
¥ —

X=—

7
. .18
Solution set 1s {;} ,

8
since 7 in the domain of log, x andlog, (x —1).
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b)
In(4—x) =In(8 + x) + In(2x +13)
In(4—-x)=In(8+x)(2x+13) *Product property
4—x=(8+x)2x+13)
4—x=2x"+29x+104
2x° +30x+100=0

x> +15x+50=0
(x+5)(x+10)=0
x=-5 or x=-10

Solution set 1s {—5} since —10 1s not in the domain In(8 + x)

Do Ex.30, 28, 34 and 35

Example #3 Solve.

e +e”

X

3 b) log(logx)=1 ¢) Inx*—In4=Inx

a) ———
e —e
Note: To solve an equation includes b* and b™", multiply each

side by b*to clear negative exponents. Then write in quadratic
form.

Solution

a)

et +e”

— =3, Multiply each side by e

et —e
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X —-X 2x 0
e +e e +e
)=3e" >

e ( =3¢" e +1=3e"(e"—e "

—X

et —e et —e "

e +1=3e"" -3 5> 4=2¢" 52 =¢"", take In each side

In2=Ine** >In2=2xlne —1In2=2x

log(logx)=1—->10" =logx - 10=logx -10" = x
x=10"

¢c) Inx’—In4=Inx ->2Inx-In4=Inx >Inx=In4 ->x=4

Do Ex.32, 31, 37, and 42

More Exercises
1. Find the value of

a) (log;16)(log,/5) - (Je)™™?

x+3

b)Inlne —e™
J16

c) log,

2. Solve .

a)ln(x-2)—log . (x+2)—-In12=0.
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b)log, vx—2 +log,(x—4) :%+%log23.

3. If the amount of a certain radioactive material present
after t days is P(¢) = 800¢ 1" grams, fine the time needed
for the material to decay to 200 grams.

4. Tn the formula f(x)=x,e™, if f(25)= %xo, find £(75).
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