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1. Find the value of y.
1
(1) logs25=y  (2) loggl=y (3) loggd=y (4 logo=y
1 1
(5) logsl=y (6) log,8 =y (7) logr ==y (8) logzg =y

1 1 1
(9) log, 32 =5 (10) loggy = b (11) log, ] Y (12) logy 31 Y

2. Evaluate.
(1) logs1 (2 logd  (3) log, 7  (4) B85 (3) logy5®  (4) 1698

3. Write the following expressions in terms of logs of x, y and z.

) loga?y (@) lgl  (3) log VOV

4) 1
: (1) logay:

5) sl ) o (5) M logly)t  (8) logevE

3

9) 10%\3/@ (10) log“i‘qf (11) logx\/g (12) 1og\/xz—gf




4. Write the following equalities in exponential form.

(1) logy81 =4 (2) log;7=1 (3) log

[
oo | =

1 1 1
5) log, — = —3 6) log. — = —2 1 = ] ==
(5) log, 6l (6) logg 36 (7) log,y == (8) log,,n 5

5. Write the following equalities in logarithmic form.

(1) 8 =64 (2) 10°=10000  (3) 472=—

6. True or False?
(1) log (%) =logxz — 3logy (2) log(a—0b) =loga—logb (3) loga" =Fk-logx

log a

(4) (loga)(logb) =log(a + b) (5) ogh log(a — b) (6) (Ina)"=k-Ina
a 1 k
(7) log,a"*=a (8) —In ~= Inx (9) Inzz" =2k
7. Solve the following logarithmic equations.
(1) Inz=-3 (2) log(3z—2) =2
(3) 2logx =log2+ log(3z —4) (4) logz + log(x — 1) = log(4x)

(5) logs(z +25) —logg(x — 1) =3 (6) logg(z —5) +logg(r+3) =1

(7) logz+log(z —3) =1 (8) logy(x —2)+logy(z+1) =2



8. Prove the following statements.

(1) log sz = 2log,x (2) logif Vr=—loggx  (3) logyux®=log,Vz
b

9. Given that log2 = z, log3 = y and log 7 = z, express the following expressions
in terms of x, y, and z.

14
(1) logl2 (2) log200 (3) log? (4) log0.3

6000

(5) logl.h (6) log10.5 (7) loglh (8) log -

10. Solve the following equations.

(1) 3"—2=12 (2) 37" =2
(3) 4:E — 5CE+1 (4) 61—m — 10:E
10
2x+1 — 2z—2 — 2
(5) 3 ©) .=

(7) 52 —5"—12=0 (8) e* —2"=15

11. Draw the graph of each of the following logarithmic functions, and analyze each
of them completely.

(1) f() =logs () f() =log—z
(3) f(x)=—log(x=3)  (4) f(r) = —2logs(3 - )
(6) fl@)=-I(z+1) (6 f(r)=2In (r+3)

(7)  f(z) =1In(2x +4) (8) f(z) = —2In(—3z +6)



12.

13.

14.

15.

16.

Find the inverse of each of the following functions.
(1) f(z) =logy(z —3) — 5 (2) f(z) =3logy(z +3)+1
(3) flz)=—2log2(x—1)+2 (4) f(z)=—In(l—22)+1
(5) fle)=2"-3 (6) fle)=2-3"—1

(7) flz)=-5-e"+2 (8) flz)=1—2e2

15 000% is invested in an account that yeilds 5% interest per year. After how
many years will the account be worth 91 221.04% if the interest is compounded
yearly?

8 000% is invested in an account that yeilds 6% interest per year. After how
many years will the account be worth 13709.60% if the interest is compounded
monthly?

Starting at the age of 40, an average man loses 5% of his hair every year. At
what age should an average man expect to have half his hair left?

A bacteria culture starts with 10 00 bacteria and the number doubles every 40
minutes.

(a) Find a formula for the number of bacteria at time t.

(b) Find the number of bacteria after one hour.

(c) After how many minutes will there be 50 000 bacteria?



ANSWERS

3. (1) 2logz + logy

(2) 3logx + 2logy — log z
1 2
(3) ilogx—i— glogy—éllogz
(4) log x 4 logy + log z
(5) logx — logy — log 2
(6) 2logx — 2logy
1 1
(7) glogx—i- glogy

1
(8) logx + 3 log z
1

OF

(logx — logy — log z)
1 1

(10) Zloga:jL §logy — log 2
) 1

(11) Zlogx — §logz

1
(12) élog:z;—i—logy—lllogz



. (1) logg 64 = 2

(2) log,, 10000 = 3

1

3) 1 — =2
() Og416

1

4) logs — = —4
(4) logs 31
(5) log1 32 = =5

(6) log1 27 = =3

(7) log, y = 22

1
] — =
(8) log, y 5

True
False
True
False
False
False
True

True

S ={e
S = {34}
S ={2,4}
S = {5}
S =12}
S = {6}
S = {5}

S = {3}



8. (1) 9,

log, ;= 2log, x

log x
log Vb
log
% log b
_ Jlogx

log. v =

~ “logh
=2log,z O

(2)
log% Vo = —log, v

_logy/z

N log\/ig

log%\/i

1
5 logz 10.

—%logb
log

“logh
= —logyz [

(3)
logy: 2° = log, V&

,  loga?
~ logb?
_ 2logx
~ 4logh
_llogx
_§logb

logys =

=1
B OgbZL'

= log, Vo [

(1) 2z +y
(2) 742
(3) 2 —y+ 2
(4) y—1
(5) y—=
6) y+z—=
() 1—a+y

) z+y—2+3

(1) S = {2.402}

(2) S ={0.369}
(3) S ={-7.213)
(4) S ={0.438}
(5) S ={-1.652)
(6) S={—In4}
(7) S = {log; 4}
(8) S ={In5}
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R(f) =R R(f) =R
Zeros: 1 Zeros: —1
Y-intercept: None Y-intercept: None
Variation: Variation:
f(x) /if x €]0, +00] flx) fifzeld
fl@)Nifz e flz) \if z €] —00,0]
Extremums: Max: None, Min: None Extremums: Max: None, Min: None
Sign: Sign:
f(z) > 0if z €]0,1] f(x) >0if z €] — 00, —1]

f(x) <0if z € [1,+o0] flx) <0ifze[-1,0]



Dom(f) =13, +o0]

R(f) =R

Zeros: 4
Y-intercept: None
Variation:

flz) fifz el

fz) N\ if z €]3, +o0]

Extremums: Max: None, Min: None
Sign:

f(x) > 0if z €]3,4]

f(z) <0ifz € [4,400]

L1
Dom(f) =] — o0, 3]
R(f)=R
Zeros: 2
Y-intercept: —2
Variation:
flz) Mif x €] — 00, 3
fl)yNifz e
Extremums: Max: None, Min: None

Sign:
f(z) >0if x €]2,3
fz) <0if z €] — 00,2



Dom(f) =] —1,+00[
R(f)=R

Zeros: 0

Y-intercept: 0
Variation:

flx) /iftxel

flz) Nif z €] — 1,400]
Extremums: Max: None, Min: None
Sign:

flz) >0ifz €] —1,0]
f(z) <0if 2 €]0, +o00]

(6)
|
|
|
|
Mgl
Dom(f) =] — 3, +o0]
R(f) =R
Zeros: —1

3
Y-intercept: 2In 3

Variation:

f(x) Mifze]—3,+o0]
fla)yNifz e

Extremums: Max: None, Min: None
Sign:

flz)>0if z € [-1,+00]
flx) <0ifze]—3, —1]
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L1

Dom(f) =] - 2, +oc| Dom(f) =] - o0,
R(f) = R R(f)= R
XZ(G?OS: _1'155_ In4 Zeros: —
Vétll"?aif((jref o Y-intercept: —21In6
flz) Mifx €] — 2, +o0] Varlatlop:
fl@)Nifx e flz) Sifz €] = 00,2
Extremums: Max: None, Min: None fl@) \ifz el .
Sign: Extremums: Max: None, Min: None
flz)>0if z € [~1.5, 400 Sign:

fl@)>0ifz e (3,2

flrystiteel =219 fx) <0ifz €] — 00,2
< .2



12. (1) fH(z)=2""+3
(2) f(2) =35 -3

(3) F Y (xz) = %10221 +1

@) F ) = —5e T

(5) f~'(x) = logy(x +3)

(6) 7 (2) = 3 oy ( . 1)

13. 37 years.
14. 9 years.
15. 53 years old.

16. (a) f(t) =10000 - 2. Where ¢ is
the number of hours.

(b) 28 284 bacteria.
(c) 92.88 minutes.



