Activity 4.1A

Logarithms KEY

Find the logarithms. Do not use a calculator. If they do not exist, state so.

1. log, (2—17J =|?

Rewriting in exponential form, we have

3 — L
27
Write each side to the same base. Since 27 =3°, then £ =3,

37 1=3°

We need to find what number is 3 raised to in order to get

This is =3. Therefore, log, (2—17J = -3

2. log,9=] ?

3

71 g
3 .
Write each side to the same base. Since 9=3?, and =3, then

(3)" =9

1
3

() =

Rewriting in exponential form, we have

(3 =3

To find the answer, we need to find what number multiplied by —1 is 2.
This is —2. Therefore, log ,9=| -2

3
3. log,\3=[?

Rewriting in exponential form, we have 3 J3.
Since 32 =+/3, we have log ,~/3 = 1/2

: 1 : 1 : :
4. Tofind In—=, write —- as e raised to some power and use the inverse property In e'=w.
e e

Ini = Ine %" =-0.247

0.247
e

: / 1 : / 1 : .
5. Tofind In3/—= , write 3/ as e raised to some power and use the inverse property Ine" = w.
e e

1 . -
Ny~ = InYe? = Ine?* = -2
e



6.

10.

11.

To find Iogm , Write m as 10 raised to some power and use the inverse property
log10" =w.

Therefore, log~/1000 = log+10° = logl0¥? = 3/2

log 525=7

Rewriting in exponential form, we have (\/E) =25.
Write each side to the same base. Since +/5 =52, and 25 =57, then
(V5 ) ~25

o7

(5)- =5

To find the answer, we need to find what number multiplied by % is 2.
(5)% =5"means +x=2.

Multiply both sides by 2 to find that x = 4. Therefore, log i 25=| 4

1
lo — =] ?
9.(3)

Rewriting in exponential form, we have (2)— =1.
Since 27" =1, we have log, [%) = -1
1
log.| — |=| ?
95(125j
Rewriting in exponential form, we have (5) =L,

: § 1
Since 57° =X, we have IogS(EJ: -3

log . 0=| ?

Rewriting in exponential form, we have (77) =0.
This equation has no solution, so the answer is undefined.
log 1=| ?

Rewriting in exponential form, we have (7:) =1.

Since z° =1, we have log ;.1=| 0




12. IOg(i/i—oj: ?

: 1 : 1 . .
To find Iog( j , Write —— as 10 raised to some power and use the inverse property

10 310
log10" =w.
1 :
Therefore, Iog(3loj = Iog(lomj - |Og(10 1/3) _ _1/3
13.log,, 9=| ?

Rewriting in exponential form, we have (27) =9.
Write each side to the same base. Since 27 =3°, and 9 =3?, then
(27) =9

(33 ) _ g

3y =%

To find the answer, we need to find what number multiplied by 3 is 2.
(3)3 =3"means 3x = 2.

Divide both sides by 3 to find that x = 2. Therefore, log,, 9=| 2/3

14. log , 49
To findlog , 49, write 49 as 72 and use the inverse property: log ,49=log, 7> =2.

15. log ,8=| ?

2

=8,

Write each side to the same base. Since £ =27, and 8=2%, then

Rewriting in exponential form, we have (%

()" =8
(271 ) — 98
(2) -2

To find the answer, we need to find what number multiplied by —1 is 3.
(2)_1 =2°means —x = 3. Divide both sides by —1.

The answer is x = —=3. Therefore, log ,8=| -3
2




17.

18.

19.

20.

21.

1 1
To find lo ——— |, write as 0.07™* and use the inverse property:
g°-°7(o.074j 0.07° ahi ek

: 1 1 . :
To find In—=, write — as e raised to some power and use the inverse property Ine” =w.

1 —
Iogo.o7(0074j = |090.07(0.07 4) = —4
Ini

Je

Je Je

In% = Inel% = Ine™? = -1

Ine®
To find Ine®, use the inverse property: Ine* =3

log10,000, 000,000

To find log10,000,000,000%, write 10,000,000,

the inverse property: log10" = w
log10,000,000,000° = log(10"°)* = log10%

Iog@fz ?

Rewriting in exponential form, we have (\/g)
So log ;8= 1

log,4=| ?

4

0007 as 10 raised to some power and use

= 20

V8.

Rewriting in exponential form, we have (%) =4,

Solog,4=| -1

4




22

23.

24,

25.

26.

217.

28.

29.

. log,16
To find log , 16, write 16 as 42 and use the inverse property: log,16 = log,4° = 2.

log,9
To find log , 9, write 9 as 3% and use the inverse property: log,9 = log,3* = 2.

log ,32
To find log , 32, write 32 as 25 and use the inverse property: log,32 = log,2° = 5.

log (ij
2\ 32

To find log , (3—12] , Write 55 as 27° and use the inverse property:

1
log,| — | = log,2° = -5.
NEV

log , /7

To find log , /7 , write /7 as 72 and use the inverse property: log,~/7 =log,7"/2 =1

In e1234567

To find Ine*® use the inverse property: Ine'?*** =1234567

log (i]
19 19

. 1 : _ .
To find log (E) , write 55 as 19 ' and use the inverse property:

1 _
Ioglg(EJ = log,,19* = -1.

Iog\/ﬁ

To find logv10* , write +/10* as 10 raised to some power and use the inverse property:
logv10* = logl0*? = %



30. In/e™

To find In/e® , write \/e** as e raised to some power and use the inverse property

3x/2 _ 3
InvVe™ = Ine = 3,
31. In3/e?

To find In¥/e? , write \3/ ? as e raised to some power and use the inverse property

In\/— Ine?’3

32. logg, 3=| ?

Rewriting in exponential form, we have 81 =3.

We need to find what number 81 is raised to in order to get gl =3,
Since 81=3" we have

g1’/ =3
(3" ) =3
(3 =3

To find the answer, we need to find what number multiplied by 4 is 1.
(3)) =3 means 4x =1. Divide both sides by 4.

The answer is x = 4. Therefore, log,, 3=|1/4
1
33. 1o
o)
o)
0*)’

To find Iog(1
j = log(10™) = -x.

Iog( L
10

34. log . (1j Use the inverse property: log (1j = log " =-4
T T

~* and use the inverse property:

35. Ine*
To find Ine*, use the inverse property: Ine® =3x

36. log ,,,(1000) =| ?




Rewriting in exponential form, we have (0.01) =1000.
log ,,,(1000) =| ?

Write each side to the same base. Since 0.01=1072, and 1000 =10°, then
(0.02)") =1000

(10 ) =10°

(10y 1] =10°
To find the answer, we need to find what number multiplied by -2 is 3.
(10)72 =10°means —2x =3.

Divide both sides by 2 to find that x = —3 . Therefore, log ,,, (1000) =| —-3/2

37. Ine>*"
To find Ine?", use the inverse property: Ine®?* =327

38. log10™"
To find log 10" use the inverse property: log 107 =17

39 |n (1/ e123456789)

To find In(1/e®*®%"®)  write 1/e'**® as e '23*°"8 and use the inverse property:
In(1/6123456789) — In e—123456789 — _123456789 )

To find Iog(lol“)write 1014X as 10~ and use the inverse property:

1
lo = logl0™ = —4x.
g(lO“] g






