Logarithms and Exponentials Pre — Calculus Review

Name: Date:

Learning Goal 0.2 Expectations for algebra from previous years.

More Questions - Solutions

Power Law Product Law Quotient Law Change of Base
log, x¥ = ylog, x log, (xy) = log, x log, (f) = log, x log. x — log, x
+log, ¥y y &b log, b
—log, y

1. Write each expression in terms of individual logarithms.

] X b. 1 —9
2. logi © 083 <W>
= log, x —log, yz = log; 9 — logs i/;
= log, x — (log, y + log, z) =2 —logs x°/3
= log, x —log,y —log, z 2
=2- §log3 X
_6—2logzx
B 3
_ 2(3 —logz x)
B 3

2. Evaluate using logarithm laws.

2
log, 48 + log, <§) + log, 8 b log V12 +loge V3

2 —

= log, (48 X —) + log, 8 = logs V12 x V3
3 = log, V36

= log,(32) + log, 8 — logg 6

= 10g4(32 X 8) -1

= log,(256)

= log,(4*)

=4
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1
c. logse2 —logse 12 d. 2log;6— Elog3 64 + logs 2
— logss (i) = log; 6> — log; V64 + log; 2
12 = log; 36 — log; 8 + log; 2
— 36
= logss (g) = logs (?) + logs 2
1
— 9
) = log; (E) + logs 2
9
= logs (E X 2)
= logz(9)
=2

3. Write as a single logarithm.

nlog, x b log, 64
log, vy " logg 4
_log, x™ = log, 64
B logay =3
= log, x™
c. nlog,x+log, x*™ — log, x2"*3 d. log,(x%? —9) —log,(x? — x — 6)
x2—9
— n 4-n 2n+3 = lOgZ 2 _ .z
= log, x™ + log, x*™™ — log, x x>—x—6
= log, (x™ x x* ™) — log,, x?"*3 _1 (x+3)(x—3)
= log, (x"* ™) — log,, x2"+3 — 1082 (x—3)(x+2)
— logb x4 — logb x2n+3 _ log (x + 3)
x4 “\x +2
= logb <x2n+3> X% —23
= log,, (x*=@n+9) ’
= log, x1™%"

= (1-2n)logy, x
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4. Solve for the exact value of x. State any restrictions on the variable and verify your answers.

a. 2% = 2500
log(2*) = 1og(2500)
xlog(2) = log(2500)

_log(2500)

log(2)
x €ER

c. 8(3%*) =568
32* =71
log(3%*) = log(71)
2xlog(3) =log(71)
B log(71)
~ log(3)
B log(71)
~ 2log(3)
x €R

e. 4(7x+2) — 92x—3

b. 5*=3 = 1700
log(5*~3) = 1log(1700)
(x —3)log(5) = log(1700)
log(1700)
~ log(5)
log(1700)
~ log(5)
x€E€ER

d. 63x+1 — 8x+3

log(63x+1) — log(8x+3)
(3x + 1) log(6) = (x + 3) log(8)
3xlog6 +logb6 = xlog8 + 3log8
3xlog6 +log6 = xlog8 + log 512
3xlog6 — xlog8 =log512 —log6

512
x(3log6 —log8) = log (T)

256
x(log216 —log8) = log )

E

o (29 (29
(=
(

256
x1og(27) = log 3

log E)

%)
’ /0g(27) x€R

log(4(7**2)) = log(92*~3)
log(4) + log(7**2) = log(9%*~3)
log(4) + (x + 2) log(7) = (2x — 3) log(9)
log(4) + xlog(7) + 21log(7) = 2x10g(9) — 310g(9)
log(4) + xlog(7) + log(49) = xlog(81) — log(729)
x1og(7) — xlog(81) = —1log(729) — log(4) — log(49)

1 1 1
x(log7 — log81)—log(729)+log(>+log( )

49
Xk’g( ) log (729 ke 49)

Xk’g( ) log<14 2 88 4)
(7=
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f. log; x + log, 4 = log, 12
log; x = log, 12 — log, 4
12
log,; x = log, (T)
log; x = log;(3)
7log7 x — 710g7(3)

x=3
g. log,(x —6) =3 —log,(x —4)

log,(x —6) +log,(x —4) =3

log,((x — 6)(x — 4)) =3

log,(x? —10x +24) =3
ology(x?~10x+24) — 73
x?—10x+24 =38
x2—-10x+16=0
(x—2)(x—8)=0

x=2,8

h. logs(x? — 8x)°> = 10

5log;(x? —8x) = 10
logs(x? —8x) = 2
3logs(x*-8x) — 32
x2—8x=9
x2—8x—-9=0
x—9)x+1)=0
x=-19

i. log,(x +3)2 =4

2log,(x+3) =4
log,(x +3) =2
zlogz(x+3) = 22
x+3=4

x=1

Assignment

NPVs: x>0
3>0
log,(3) +log, 4 =log, 12

log;(3 x 4) =log, 12
log,(12) = log, 12

NPVs: x—6>0 x—4>0
xX>6 x> 4
2<6
8>6

Extraneous Root

log,((8) — 6) =3 —log,((8) — 4)
log,(2) = 3 —log,(4)
1=3-2

1=1

NPVs: x2—-8x>0
x(x—8)>0

x>0 x> 8

—-1<8
Extraneous Root

9>8

logs((9)? — 8(9))° = 10
logs(81 — 72)5 = 10
log;(9)° = 10

log;(3)1° = 10

10 =10
NPVs: x+3>0
x> -3
1>-3

logz((l) + 3)2 =4

log,(4)? = 4

log,(2)* =4

4=4
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