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| Written solutions to the chapter problems. Check each step, then correct yourself.

o Logarithmic form

Use bY = ¢ <= log, ¢ = y: the base stays the base, and the exponent becomes the

value of the logarithm.
a. ].Og2 64 = 6

b. ].Oglo 0.01 = -2

C. ].Og7 49 = 2
d.logs 1 =10
e. logg 3= %

o Exponential form
a.3* =381
b. 5% =125

.23 =

Q|

d.16Y/2 = 4

e. 103 = 1000 (the base of log is 10)



° Evaluating logarithms
a. 2* = 16, so the value is 4.
b.572 = % so —2.
¢ ="7s0l.
d.9°=1,500.

e.41/2 =2, s0 %

£ (1) =850 3.

o True or false?

a. False. log, 0 is undefined: no power of 2 equals 0. (Note log, 1 = 0.)
b. True. A power of 3 is never negative.

c. True. log, b® = x.

d. True. 10* = 100.

e. False. log, 8 + logy 4 = 3 4+ 2 = 5 = log, 32, and log, 12 ~ 3.58.

o Domain of a logarithm

The expression inside the logarithm must be positive.
arx—4>0so0z >4
b.2z +10 > 0,sox > —5.

c.8—x2>0s0x <8.



° Splitting products

a.log, 8 4+ logy, z = 3 + log, .
b. log 1000 + logy* = 3 + 2logw.

c. logs 3 — logy 25 = 3logs = — 2.

° Natural logarithm values
a.lne* =4.
b. "9 =9
c.Inl1=0.
dlne™! = -1
2 —

e.lnel/ %

o Condensing logarithms
a.logs(4 - 5) = logs 20.
b. log, 4?8 =log, 16 = 4.
c.log 25 + log4 = log 100 = 2.

d.In81"2 —In3=1n9—1n3 =In3.



o Change of base

In20 _ 2.9957

“m3 ~ 1.0086
In50 _ 3.9120

b- ~Y
In7  1.9459
In10 _ 2.3026

“05  —0.6931
1 and 10 is greater than 1.

~ 2.727.

~ 2.010.

~ —3.322. The result is negative because the base is less than

@ somebase

a.5% =53 sox = 3.
b.4*t1 =43 sox+1=3andz = 2.

.35 =29s03z2—-1=-53z=—4z=—

colis

d.9° =3%and 27 =3%s02z =3andz = 3.

0 Simple logarithmic equations
ax+3=2%=32sox =29 Checkiz+3=232>0.
b.2c —1=25,sox = 13.
cz=10"%=0.0L

d.xz = e ~ 20.09.



e Reading a logarithmic graph

a. We need x + 5 > 0: the domain is x > —b and the asymptote is x = —5 (the parent
graph shifted 5 units left and 3 units down).

b. f(z) =0 <= logy(z+5) =3 < z+ 5 =8, sox = 3. The x-intercept is
(3,0).

1
c. f(0) =log,5 —3 = % —3~2.322 -3~ —0.678.

d. Three convenient points: (—4, —3), (—1, —1), (3,0). The curve rises slowly and hugs
the asymptote on the left.
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Q Using a graph and logs

a. The curve meets the line a little before £ = 3 (since 3% = 27 > 20) and after z = 2

(since 32 = 9 < 20): about 2.7.

In 2
b. 3% = 20 gives = logs 20 = iﬂ—?? ~ 2.727, which agrees with the graph.
n

Q Growing bacteria
a. 500 - 2¢/3 = 8000 gives 2¢/3 = 16 = 2%,s0¢/3 = 4 and t = 12 hours.

In 20

~ 4.322 and t =~ 12.97, about 13.0 hours.
In2

b. 2/% = 20, so % = log, 20 =



G A product of logs

Condense: log, (z(z — 6)) = 4,s0 2% — 6z = 16,ie.2? — 6z — 16 = 0, i.e.
(x — 8)(x+2) =0.

Candidates: £ = 8 and ¢ = —2. For z = —2, log, = and log,(z — 6) would involve
negative numbers, which is impossible, so —2 is extraneous. Check z = 8:

log, 8 +1logy 2 =3 + 1 = 4. The solutionis = 8.

e A quotient of logs
z+3 z+3

=1, so

Cond .1 =
ondense ogm_1 21

10.

1
Thenz+3=10x — 10,5013 =92z and x = ?3 ~ 1.444.

Check: £ > 1, so both x + 3 and x — 1 are positive. The solutionis z = IT?’.

a Saving for a goal

a. (1.036) = 1.5,s0t = lnl5  0.4055

In1.036  0.03537
Inl.5

0.036

Continuous compounding is a little faster, by about 0.2 year (roughly 2 months).

~ 11.46 years.

b. %036t — 1.5 sot = ~ 11.26 years.

G Radioactive decay

a. ( 12 _ 1—16 = (%)4, sot = 48 days.
b. (
C.

(

|

D=

,s0t/12 = 2 and t = 24 days.

N[

t/12 _ 3 SOL _ In(3/8)
87712 In(1/2)

)
)t/12 _
)

~ 1.415 and t =~ 17.0 days.

|



Q A hidden quadratic

Let u = €. The equation becomes u? —5u + 6 = 0, i.e. (u —2)(u —3) =0,s0u = 2 or
u=3.
Then e® = 2givesz = In2 = 0.693, and e* = 3 gives £ = In 3 =~ 1.099. Both are valid

because e” is always positive.

@ Finding an inverse
z—1

a.Writey=2-3*4+1andswap:x =2:3Y+ 1. Then 3¥ = 5 SO

—1
1(93) logs 2

z—1 .
b. We need > 0: the domainis ¢ > 1 (the range of f).

c. f71(55) = logy 27 = 3. Check: £(3) = 2-27 + 1 = 55.

Q Reciprocal logarithms

Inb Ina

. With natural logs: log, b - 1 ~Tne Tmp U
a ith natural logs: log, 08y @ Ina Inb

b.logs 9 = 2log, 3 and logs 8 = 3logs 2. Since log, 3 - logs 2 = 1, the product is
2:3-1=6.

"

\ 3‘ I Test yourself: quick challenge for Grade

Level : Grade 11

6 random questions, instant feedback.



. %" Keep exploring with Zyro

# Math practice

Logarithmic Functions: math practice,
Grade 11

> Math tests

Logarithmic Functions: math test, Grade
11

@ Math quizzes

Logarithmic Functions: math quiz, Grade
11

# Math practice

Sequences and Series: math practice,
Grade 11


https://planete-maths.eu/en/logarithms-practice-grade-11/
https://planete-maths.eu/en/logarithms-quiz-grade-11/
https://planete-maths.eu/en/logarithms-test-grade-11/
https://planete-maths.eu/en/sequences-series-practice-grade-11/
https://planete-maths.eu/en/functions-review-practice-grade-11/
https://planete-maths.eu/en/sequences-series-quiz-grade-11/

# Math practice @ Math quizzes

Functions and Transformations: math Sequences and Series: math quiz, Grade
practice, Grade 11 11

Zyro takes you to our partner sites

Blast off to other planets of knowledge and their apps.



https://planete-maths.eu/en/functions-review-practice-grade-11/
https://planete-maths.eu/en/sequences-series-quiz-grade-11/
https://planete-maths.eu/fr/sites-partenaires/

