Exponents and Logarithms ... Set 2

Exponential and Logarithmic Equations

1. Solve logg4x = 2 + logg(2x — 3).

2. Solve log;(x + 4) = 3 + log,x.

3. Solve: In(10 — 2x2) = In2 + In5.



Exponents and Logarithms ... Set 2

Answers

1. Solve: loggdx = 2 + logg(2x — 3).

Let’s solve this equation by exponentiating both sides of the equation with a base
of 8 to eliminate the logarithms and using the product rule for exponents.

810334x — 82+Eog3(2x—3:} =gz2. 8Iog3(2x—3)
4x = 64(2x — 3)

4x = 128x — 192

—124x = —-192
192 48
X = =——— — —
124 31

48
Answer: —
31

2. Solve: log;(x +4) = 3 + log;x.

Let’s solve this equation by combining the logarithms first and then
exponentiating both sides of the equation with a base of 7 to eliminate the
logarithms.

log;(x +4)—log,x =3
x+4
o (24

7109’7(%) — 73

x+4
— = 343; 343x = x + 4
342 = 4 x = o= L
XEE XTI T I
2
Answer: —
171

3. Solve: In(10 — 2x?) = In2 + In5.

Let's combine the natural logarithms on the right side of the equation using
logarithmic rules and then eliminate the logarithms.

In(10 — 2x2) =In(2-5) = [n10
pln (10-2x2%) _ plnio
10 —2x2=10; —2x2=0; x=0

Answer: 0
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4. Solve: log3 + logx = 2.

5. Solve: log8 + logx = 1.

6. Solve: log3x? — log3 = 2.
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4. Solve: log3 + logx = 2.

Let’s solve this equation by exponentiating both sides using a base of 10 to
eliminate the logarithms.

10!033+logx — 102
10%93 . 10l°9* = 100

100 1
3x=100; x =——o0r33—
3 3

100 1
Answer: —_or 33 3

5. Solve: log8 + logx = 1.

Let's combine the logarithms and then exponentiate both sides of the equation
with a base of 10 to eliminate the logarithms.

log8x =1

10 5
10%98% = 10%; 8x = 10; x = —=—
8 4

5
Answer: "

6. Solve: log3x? — log3 = 2.

Let’s combine the logarithms on the left side of the equation and then
exponentiate with a base of 10 to eliminate the logarithms.

3 2
log (%) =2; log(x?) =2

107096 = 102; x% =100; x = +10

Since neither —10 nor 10 cause the logarithm of a negative number, both
numbers are accepted.

Answer: +10
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7.Solve: In(5 — 2x) = 4 — In9.

8. Solve: In(3x — 1) = [nl15 — In4.

9. Solve: In(4 — 4x) = In5 — In33.
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7.Solve: In(5 — 2x) = 4 — [n9.

Let’s exponentiate both sides with a base of e to eliminate the natural logarithms.
Then, use the product rule for exponents to simplify the equation.

eln(S—Zx_]' = p4-In9
_ _ -1
9111(5 2x) ot In9 _ PE E,ln":‘

4
5—2x=e4-9_1=e—
9

Solve for x by subtracting 5 and dividing by —2.

oy = e* c_ et —45
_ —e* 445
ST
This value does not cause the natural logarithm of a negative number. Answer: eitas
8. Solve: In(3x — 1) = In15 — In4.
Let’s begin by combining the natural logarithms on the right side of the equation
and then eliminating the logarithms.
In(3 1)—115-3 1—15
n(3x =In T x =7
Solve for x by adding 1 and dividing by 3.
3 15 +1 - 19 Answer; —
4 4 12 1z

9. Solve: In(4 — 4x) = In5 — In33.
Let’'s begin by combining the natural logarithms on the right side of the equation

and then eliminating the logarithms.

5 5
In(4 — 4x) = Inﬁ, 4 —4x =33

Solve for x by subtracting 4 and dividing by —4.

4y — 5 4o 5 1324 127
T T337 %7337 733 33
127 1 127 127
x = I Answer: —

733 T4 132 132
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10. Solve: logs(4x — 2) = logs(5 — 5x).

11. Solve: log,(4x — 5) = log,(2x — 1).

12. Solve: 10 — log,(x + 3) = 10.
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10. Solve: log;(4x — 2) = logs(5 — 5x).

Since both sides of the equation contain a logarithm with the same hase,
exponentiate with a base of 3 to eliminate the logarithms.

3!093(4«—2) — 3!033(5—5x)
4x —2=5—5x

. . 7
Solve for x, which gives x = 5

7
Answer: >

11. Solve: log,(4x — 5) = log,(2x — 1).

Since both sides of the equation contain a logarithm with the same base,
exponentiate with a base of 7 to eliminate the logarithms.

7log;(4x—5) _ =log;(2x-1)
4x —5=2x—1
Solve for x, which gives x = 2.

Answer: 2

12. Solve: 10 — logs(x + 3) = 10.
Let’s begin by subtracting 10 from both sides and divide both sides by 0.
—log;(x+3)=10—-10=0; logs(x+3)=0

Now, exponentiate both sides with a base of 3 to eliminate the logarithm and
solve for x.

3logs(x+3) = 30, x 4 3=1; x = -2
The negative answer does not cause a logarithm of a negative number.

Answer: —2
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13. Solve: In(x? + 12) = In (—9x — 2).

14. Solve: logs(x + 6) = logs2 + logsx.

15. Solve: log<(x + 1) = log<29 + log=x.
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13.Solve: In(x? + 12) = In (—9x — 2).

Since hoth sides of the equation are the natural logarithm, exponentiate with a
base of e to eliminate the natural logarithm.

e]n(x2+12) — pln(-9x-2)
x2+12=-9x -2
x*+9x+14=0
(x+2)(x+7)=0
Solve for x by factoring, and x = —2,x = —7. Neither answer is extraneous.

Answer: —7,—2

14.Solve: log;(x + 6) = logs2 + logsx.

Let’s solve this equation by combining the logarithms on the right side of the

equation and then exponentiating with a base of 3 to eliminate the logarithms.

Then, solve for x.
log;(x + 6) = log;2x
3;0‘93(;\:“"6:} — 3!033234:
x+6=2x; x=06

Answer: 6

15. Solve: log<(x + 1) = log<29 + logsx.

Let’s combine the logarithms on the right side of the equation and then
exponentiate with a base of 5 to eliminate the logarithms. Then, solve for x.

logs(x + 1) = log<29x

51095(x+ 1) glogs29x

1
1=29x; 1= 28x; =—
X+ xX; X, X 8

1
Answer: —
28

10
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16. Solve: logy6 + logy2x? = log,48.

17. Solve: In(x — 3) = In(x — 5) + In5.

18. Solve: 2logx = log37 — log7.

11
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16. Solve: loge6 + loge2x? = loge48.

Let’s combine the logarithms on the left side. Then, exponentiate both sides with
a base of 9 to eliminate the logarithms. Next, solve for x.

loge12x? = log,48
9103.;121‘2 — glogo48
12x2 =48; 12x>—-48=0; 12(x>—-4)=0
12(x+2)(2-2)=0; x=-2,x=2
Neither number causes us to take the logarithm of a negative number.

Answer: —2,2

17.Solve: In(x — 3) = In(x — 5) + In5.

Let’s combine the natural logarithms on the right side of the equation. Then,
exponentiate both sides of the equation with a base of e.

In(x — 3) = In[5(x — 5)]

eln(x—3) — E?ln[S(;rc'—S)]
x—3=5(x—5)
22
x —3 = 5x — 25; 4x=22;x=T=—
Solving for x gives x = 12—1

11
Answer: >

12
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18. Solve: 2logx = log37 — log7.

Let’s combine the logarithms on the right side of the equation and apply the
exponent rule for logarithms on the left side.

37
logx? = log —

Exponentiate both sides with a base of 10.

100087 = 10197, x? = 3_77

Solving for x gives x = —JS—T?, x = E The negative value causes the logarithm

of a negative number, so that answer is eliminated.

37
Answer: fT

Answers

19. Solve:log(2x + 1) = 1 + log (x — 2).

20. Solve: logx + log(x + 15) = 2.

13
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19. Solve:log(2x + 1) = 1 + log (x — 2).

Let’s exponentiate both sides of the equation with a base of 10 and use the
product rule for exponents to simplify the equation.

10]0g(2x+1) _ 101+]ug[x—2)
lolog(2x+l) — 10! - lolug (x—2)
2x+1=10(x - 2)
2x+1=10x — 20

. . 21
Solve for x, which gives x = -

21
Answer: =

20. Solve: logx + log(x + 15) = 2.

Let’s solve this equation by combining the logarithms on the left side of the
equation and then exponentiating the equation with a base of 10 to eliminate the

logarithm.
log[x(x + 15)] = 2
10leglx(x+15)] = 102
x(x + 15) = 100; x* + 15x = 100
x2+15x—100=0
(x+20)(x—5)=0
Solve for x and we find that x = —20,x = 5.

The value —20 causes us to take the logarithm of a negative number, so that
answer is eliminated.

Answer: 5

14



