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SOLUTIONS

log5(125) = log5(5*) = 3

log;(—81) is undefined, because the argument of any logarithm must be positive

)
log, (%) =log,(27%) = —4

(f) logs(9v/3) = log(32 - 32) = log,(33) = §

2. (a) 2°108:(3) = Qlos2(3%) — 9losa(243) — 943
b logs(7) — (32)logs(7) — g2logs(7) — logs(72) — 3logz(49) — 4
(b) 9 (3%) 3 3 3 9

log, (5
N o) _ g osa(s) _ gloga5Y) _ s

() |3 (472) 4 4 5
(d) e3111(:v) _ eln(ms) = 3

3. We have

x34Y
log (F) — loga(#°4%) — logy(21/7)

= log,(z%) + logy(4¥) — [log,(2) + logy(v/2)]

1
= 3logy(x) + ylogy(4) — log,y(2) — 5 log,(2)

Sl

1
= 3logy(z) +2y — 1 — élogg(z).

4. We can write

|5

In(x) + = In(y) — 51n(z) = In(x) + In(y5) — In(=")

= In(x/y) — In(z°)

2

—In (xf) .



5. (a) We have

log,(x +3) =2 — log,(x — 3)
log,(x + 3) 4+ log,(x — 3) =2
log,[(z + 3)(z — 3)] = 2
log,(2* —9) =2
r? —9 =42
*—9=16
2? =25
r = £5.
However, x = —5 results in negative arguments of the logarithms in the original equation;
hence the only solution is z = 5.
(b) We have

%1n(7—3w) —In(l—2)=0
In(v7—3z) —In(1—2) =0
In (ﬂ> =0

l—=x

T — 3x _ 0

e
11—z

\/7—390_1
1—2

VTi—-3z=1-2
731 =(1-2x)?
7T—3x=2—-2z+1

?+r—-6=0
(x+3)(x—2)=0

so x = —3 or x = 2. However, x = 2 results in a negative argument in the second
logarithm of the original equation, so the lone solution is © = —3.



(c) We have

log, ()

—logy (22 — 5) =3

T
log, (2:6 — 5) +logy(z +3) =3

1

o (22)

z(x + 3)
20 —5
z(x + 3)
20 — 5

=38

— 93

— logy(x + 3)

z(z +3) = 8(2x — 5)
2% + 3z = 162 — 40

22— 13x4+40=0
(x=5)(x—8) =0

so x = 5 or x = 8. Both of these solutions are valid upon checking.

6. (a) We have

(b) We have

52o+1
520+ -
I (51 =
(22 4+ 1)In(5) =
20In(5) + x1n(4) =
z[21n(5) + In(4)]

6" =3
In (6°") = In(3)
(x —1)In(6) = In(3)
_ In(3)
1= 00
B In(3
=1 In(6)
—3.4°7
In(3-477)
In(3) +1n (47)
In(3) — xIn(4)
In(3) — In(5)
= In(3) —In(5)

~ In(3) —In(5)

_ In(3) —In(5)

~ 2In(5) +In(4)

In(100)



(c) If we replace e® with, say, t then this shows that the given equation is comparable to the

quadratic equation
t* =3t + 4.

So let’s try solving it in exactly the same way:

e* = 3e" + 4
(e)? = 3e” + 4
(e“)> —3e" —4 =0
(e"—4)(e"+1)=0
and therefore e* = 4 or e* = —1. If €* = 4 then z = In(4). It is not possible that

e’ = —1, since the range of any exponential function is the interval (0,00). Hence the
only solution is x = In(4).



