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1) Find the roots of each equation

a) 2 = log(x + 25)

102 = x + 25
100 = x + 25
x =175
b)l— log(w—-7)=0
1= log(w—7)
10'=w-7
0=w-7
w =17
C) 6 — 3log(2n) = 0
6 = 3log(2n)
2 = log(2n)
10? = 2n
100 = 2n
n =50
2) Solve
a) 5 = log,(2x — 10)
25 =2x-10
32 =2x-10
42 = 2x
x =21

b) 9 = logs(x + 100) + 6
3 = logs(x + 100)

53 = x + 100
125 = x + 100
x =25

C) logs(n® —3n+5) =2
¥ =n-3n+5
9=n>-3n+5
0=n>-3n—4
0=Mm—-4)n+1)
n=4orn= -1

Both values check: in each case n? —3n+5 =9 > 0, so both are valid solutions.
3) Solve. Make sure to reject any extraneous roots.

a) logx + log(x —4) =1
log[x(x —4)] =1
10! = x(x — 4)
10 = x% — 4x
0=x?—4x-10

41/ (= 4)* = 41)( - 10)

2(1)
x_4i\/%
)
_4x2/14
- 2
x =2++14

Reject x = 2 — /14 (negative, so x — 4 is undefined).
The only solution is x = 2 + /14

b) logx® — log2 = log(2x?)
logx3 = log2 + log(2x?)
logx® = log(4x?)

x3 = 4x?
X} —4x2 =0
X*(x—4)=0

x=0o0rx =4

Reject x = 0 because logx® is undefined for this value.

The only solution is x = 4
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C) log(v—1) = 2 + log(v — 16)
log(v—1) — log(v—16) =2

10<U 1)_
E\v—16/) "
v—1

= 10°
v—16

v—1 = 100(v — 16)
v —1 = 1000 — 1600
1599 = 99v
533
V=33
d) log(k +2) + log(k—1) =1
log[(k +2)(k — 1)] = 1
10! = (k +2)(k — 1)
10=k: +k-2
0=k +k-12
0=(k+4)(k—3)
Reject k = — 4 (makes k + 2 negative, so the logarithm is undefined).
The only solution is k = 3

4) Solve. Check for extraneous roots.

a) logV/x? — 3x = 1

2
L |
log(x? — 3x)2 = 5
1 5 1
Elog(x —3x) = 3
log(x? —3x) =1
10! = x2 — 3x

0=x*-3x-10
0=(x—-5)(x+2)
xX=50rx= —2

Both values check: in each case x* - 3x = 10 > 0, so both are valid solutions.

b) logVx? +48x = 1

1
log(x? + 48x)z = 1

% log(x? + 48x) =1

log(x? + 48x) = 2
102 = x? + 48x
0 = x? 4+ 48x — 100
0= (x+ 50)(x —2)

x =-500rx =2

Both values check: in each case x? + 48x = 100 > 0, so both are valid solutions.
5) Solve. Check for extraneous roots.

a) logy(x + 5) — logy(2x) = 8

x+5

logz( Ix >=8
xX+5

28 —
2x
x+5

256 =
2x
512x =x+5

511x =5
LS
sl

This checks: x = S_il > 0, S0 both x + 5 and 2x are positive.

b) log(2k + 4) = 1 + logk
log(2k + 4) — logk =1

IOg(2k+4> _
r -

2k + 4

=1

A 0
2k + 4 = 10k
4 =8k

1

k=3

This checks: k = % > 0, SO 2k + 4 and k are both positive.
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