Math 142
Spring, 2005 Name: Solutions
Worksheet - §P.4

1. Simplify the following expressions:

(a) Ine?
=3
(b) 1010g 7.4
=74
(c) logg 16
logg 16 =y
8Y =16
2%y =2
23y — 24
Jy=4
4
Y= 3
4
1
(d) logas 5= 5
since )
252 =25 =5
(e) logy 8 =
loge8=12 <= 2"=8 < =3
1
f) log — =
(£) log -5

1 1
log — = 10° = — 10 =101 =1
oglo r <= 10 10<:> 0 07" ==



278 e =278

(g) In 62'78 _
ne?2® =2 < e =c¢

Ine>™® =278Ine and Ine =1

OR
So
2.78lne = 2.78
(h) log, 64 =
log,64 =1 <= 47 =64 <= 4" =43 = 2 =3
1
i) logy ——
() gS\/ﬁ
1 1 1 3
=== — =372 & 1z
V2T V3 33

1
logs — <«—
g3 7
2. Write each expression as a single logarithm:

(a) log4k + log 5k*
= log ((4k)(5K%))
= log 20k*

(b) 4lnx —2 (1n333 +4Inz)
=lnz*—2Inz® —8Inz

—lnz* —Ina® — Ina®

4
T

zln—6 —Ina8
T

3. Solve each equation:
(a) 2- > =10
62$+1 — 5
24+ 1=1nb

2r =In5—1
In5 -1
xr =
2




(b) In(2x — 1) =3

e =2r—1
eS+1=2
e+ 1
=z
2
(¢c) In(m+3)—Inm=1In2
lnm+3:ln2
m
elanH_eIHQ
3
m+3_,
m
m+3=2m
=3

(d) 2In(y +1) =1In(y* — 1) +In5

Y+ 2y +1=5y>+5
0=4y*>—2y+4
0=2(22—y+2)
0=2y*—y+2

1+4/1-4(2)(2)
4
Therefore there are no solutions (the number under the radical is negative).
(e) log(m+2)=1

m+2 =10
m—+2 =10
m =28



(f) logy(3k —2) =4

24 =3k —2
16 = 3k — 2
18 = 3k

(g) logs <Z5_22> =2

25(z —2) =5z
25z — 50 = 5z
20z = 50
(h) logyr + logy(r —2) =3

log, (r(r —2)) =3

23 = r(r—2)
8 =r2—2r
r2—2r—8=0
(r—4)(r+2)=0
r=4orr=-2
Notice that r = —2 is not in the domain of the original equation, so this cannot be a solution.
Therefore the only solution is r = 4.
1
(i) 2 = 2
93¢ _ 9—3
3z = -3
r=-1



(k) 9%~1 =27v

(m) 627m — 23m+1

(n) 2-157F =18

In

32(2y—1) _ 33y
22y — 1) = 3y
4y —2 =3y
y—2=0

y=2

In8 =1In19

pln8 =1n19

_ln19
P=108

62771’7, — ln 23m+1

(2—=m)In6=(3m+1)In2
2In6 —mIn6 =3mIn2 +1n2
2In6 —In2=3mIn2+mlIn6
2In6 —In2=m (3In2+ In6)

B 2In6 —1n2

M= 32+ n6

257k =9
In25"%=1n9

—kIn25=1n9
B In9
~ —In25




