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Solve each of the following equations.

1
132t = —
27

1
2. 237+ — 39
3. 32z-1 =10
4. 31 =10

Solve each of the following equations.

1. 237+ — 128
9. g1
8

3. 25J1—1 — 4x—2

4. 237=2 =50
5. 2% = —4
6. P 1 =28
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10.

11.

12.
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Sample Problems

25x+1 ——
323:710 — 33:72
33x—1 — 9:1:—1
e~ Inz _ 5

logy (32 —1) =5

Practice Problems

J2r—1 _ \/g
plogzz — 7
3Pl =81
1
52r—3 g
5772 = —b
522+8 — 99

10.

11.

12.

13.

14.

15.

16.

17.

1
gIn(2r+5)-3=4

In(2z +5) -3
———=

4

3
Zlog2(5x+1)—1:5

53x—1 — 25x—5
62171 — \/E
logy (22 — 1) = =2

logs (2z4+1) -3
5 =

-1

logs (2 + 1)

—3=-1
2
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Answers - Sample Problems

1 1 1
1.) -1 2.) 12 3.) 5 (1 + logs 10) 4.) 3 (1+1n10) 5.) no solution 6.) 8 7.) —1 8.) =
1 14 1 11
9.) 11 10) 3 (e —5) 11 3 (e'*—5)  12) 51

Answers - Practice Problems

2 1 1 2

1.) 2 2) —3 3.) -1 4.) 3 (2 + log, 50) 5.) no solution 6.) B (1+1n28) 7.) 3
. 1 3 )
8.) V7 9.) 1 10.) 1 11.) no solution 12.) B (—8 + logs 22) 13.) -9 14.) 1 15.) 3
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Sample Problems - Solutions

1
132t =—
27

Solution: In this problem we will use the fact that f (z) = 3" is a one-to-one function. That means that is
two 3—powers are equal, then the exponents must be the same.

32—l — 373 f (z) = 3" is one-to-one
2c—1 = -3 solve for x
20 = =2
z = -1
1
We check: if 2 = —1, then 32(-D-1 =373 = o7 so our solution is correct.
1
2. 23711 = 32
Solution:
1.4 ,
237 = 32 f (z) = 2% is one-to-one
230+l = 95
1
3% +1 =5 solve for z
1
e = 4
3%
r = 12

1
We check: if x = 12, then 2312+ — 9441 — 95 — 32 5o our solution is correct.

3. 3271 =10
Solution: we re-write the exponential statement as a logarithmic statement and solve for x.

32$—1 — 10

logz10 = 2z —1
1+4+1log310 = 2z
1 4 logs 10

5 X

1

1
We check: if z = 3 (1 + logg 10), then 323(1+logs 10)=1 _ 3log3 10 — 1) 50 our solution is correct.

4. 371 =10

Solution: we re-write the exponential statement as a logarithmic statement and solve for x.

63:2:71 - 10
In10 = 3z—-1
14+In10 = 3z
14+ 1In10
3

= X

1
We check: if x = = (14 1n10), then 23(IHn10-1 _  In10 _ 10 g5 our solution is correct.

Wl
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5. 250l = 1
Solution: This equation has no solution because no 2—power can be negative.

6. 321710 — 3172

Solution: In this problem we will use the fact that f (z) = 37 is a one-to-one function. That means that is

two 3—powers are equal, then the exponents must be the same.

32e-10 — gr—2 f (x) = 3 is one-to-one
20 —10 = -2 solve for x
r—10 = =2
rz = 8

We check: if = 8, then
LHS = 32®)710 = 316710 = 36 and RHS = 3% =3°
so our solution is correct.

7. 33:071 — 99071

Solution: In this problem we will use the fact that f (z) = 37 is a one-to-one function. That means that is

two 3—powers are equal, then the exponents must be the same.

g3—1 _ gu—1
33e-1  _ (32)$—1
332-1 = 32(=-1) f (z) = 3" is one-to-one
3xr—1 = 2(x—1) solve for =
3r—1 = 2x—2
r—1 = =2
r = —1

We check: if © = —1, then

1 1
LHS = 33(-D-1 _3-4 - — d RHS=91-1 =92 —
S=3 3 g RHS =9 9 g1

so our solution is correct.

8 e Iz —g5

Solution: We will use the fact that % = z. So the left-hand side can be re-written as e~ 2% = ¢
(elnx)*l S 1

T
1
Z = 5
T
1 = bx
1
- = z
5

We check: if x = %, then

s = ¢ () = (eln(%))_l = (1> 5 _Rms

so our solution is correct.

Inz(—1)
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9.

10.

11.

logy 3z —1) =5

Solution: There are several methods for solving this problem. We will start by re-stating the logarithmic
statement as an exponential one and then solve for z. Recall that a logarithmic statement can always be
re-stated as an exponential one: log, B = C implies that A = B.

logo 3z —1) = 5 re-state as exponential
2 = 3z-1 solve for x
32 = 3z-1 add 1
33 = 3z divide by 3
11 = =z

We check: if x = 11, then

LHS =logy (3-11 — 1) =log, (33 — 1) = log, 32 = 5 = RHS
so our solution is correct.
%ln(2az+5) -3=4

Solution: Before we can re-write a logarithmic statement as an exponential one, we must isolate the logarithmic
expression. So we will add 3 and multiply by 2 first to isolate the logarithmic expression. Then we re-state
it as an exponential statement and solve for .

1
§ln(2x+5)—3 = 4 add 3
1
5 In(2c+5) = 7 multiply by 2
In(2x+5) = 14 re-state as exponential
et = 2045 subtract 5
et—5 = 2 divide by 2
14 5
=z
2
14 14 5

~
~

is the exact value of the solution. The approximate value can be found using the calculator:
601299.642082. We will use the exact value for checking

2

1 et —5 1 " 1 1 1
LHS = Sl (2(—— ) +5) —=3=gln (" =5+5) =3=cln(e) =3=5-14-3=7-3=4=RHS

and so our solution is correct.
In(2z +5) -3
— =

Solution: This problem is different from the previous one in what is needed to isolate the logarithmic
expresssion. This time we need to multiply by 2 first and then add 3.

4

In (2 -
11(1:—}2—5)3 = 4 multiply by 2
In(2xr+5)—-3 = 8 add 3
In(2x+5) = 11 re-state as exponential
et = 2045 subtract 5
etl—5 = 22 divide by 2
ell —5
= x
2
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‘We check:

611—5> )
In(2 +5] -3
LHS — < < 2 In(ef—5+5)—3 In(e!)-3 11-3 8

= - =4=RHS

2

12. Zlog2(5x+1)—1:5

2

2

2 2

Solution: We will first isolate the logarithmic expression, then re-write it as an exponential statement, and

finally, solve for x.

We check:

3
ZIOgQ (br+1)—1

3
logy (5x + 1)
28
256
255
51

S5z +1
S5z +1
b

add 1

divide by 2

re-state as exponential

subtract 1
divide by 5

3 3 3
LHS = Jlogy (551 +1)~1 = %log2(256)—1 = Zlog2256—1 = "log, (2) ~1="7-8-1=6-1=5=RHS

For more documents like this, visit our page at https://teaching.martahidegkuti.com and click on Lecture Notes.
E-mail questions or comments to mhidegkutiQccc.edu.
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