Easy Logarithm Problems
. , 1
Given log,16 = 2,find (@) a (b) logs (g) .

@) log,l6=2=a*’=16=4*=a=4

1 _ 1 1
(b) logie (;) = logy6(a) = —logiea = =—3

N loga16 -

Given p = % , find (a) logqp (b) Zlogpq

(@) Method 1

p= q—14=> logp = logq—l4 =log1l—logq* = logp = —4logq

logp _ —4logq _
logq - logq -

logqp =
Method 2

1 1
P=s = logqp = logqF = logq1l - logqq4 =0 —4logyq = —4

2 2 1
(b) 2logyq=i—=—=—7

logqp "

If 5™ =7"=35P ,express pin terms of m and n.

Method 1
5M =7" =35P = mlog5=nlog7 =plog35 =k

log5 == ,log7 ==, p=——=—— = -t _mn
g2 =1, 108 _n'p_10g35_10g5+10g7_£+5_l+1_m+n
m n m n

Method 2

5M = 35P = 5 = 35m ...(1)

70 =350 = 7 = 351 ..(2)

mn

(Dx(2),35=3mr=242=1=p=

m+n



4, Given log,9 =y , find loge 81x interms ofy.

log,9 = =y, logyx = %

logg x

loge (81x) = l0oge81 + loge x = 10ge9? + loge x = 2 +%

5. If 5mM=7"=35p , expressp interms of both mand n.

5m1

5™ =35p, 5™ =5(7p),5™ 1 =7p, p=

77’l1

7" = 35p, 7" =7(5p), 7" 1 ="5p, p=

= () ) = 5

7

6. Given h=3* and k = 37.

+
(@) Express 27" in terms of h and k.

2
(b) Express logg % in terms of x and y.

27%+y _ 33(x+y) _ (3x)3(3y)3 _ h3k3

— 3
(a) 9Xx - 32x - (39{)2 - h2 - hk

(b) log9 = l0ge9 + 2logeh — logok = 1 + 2loge3* — loge3Y = 1+ logy3%* —%logg(3y)2

=1 +xlog99—%ylog99 = 1+x—%

7. (a) Simplify logs;(4p + 1) — 3logep? + 4logsp
(b) Solve  log;(4p + 1) — 3logep? + 4logsp = 1

lOgsp

(@) log;(4p + 1) — 3logep? + 4logsp = log;(4p + 1) — + 4logsp

l gsp 109317

=log;(4p+ 1) — =+ 4logzp = logz;(4p + 1) — + 4logsp

= logz(4p +1) — %loggpz + 4logsp = logs(4p + 1) — 3logsp + 4logsp

= logz(4p + 1) + logsp = logsp(4p + 1)



(b) logs;(4p + 1) — 3logep? + 4logsp = 1
logsp(4p+1) =1
p(4p+1) =31
4p2+p—-3=0

.'.p=—10”rp=E

4

p = —1 isrejected since it cannot satisfy the given equation, therefore p = "

Show that al'®8cb = plogca

Since log, (alogcb) = log.blog. a = log.alog.b = logc(b logc a)

Therefore al°8cb = plogca

Given log, b =log,c =log.a ,showthata=b=c.

Let log,b =log,c=log,a=u

a* =b,b* =c,c*=a ..(1)
a=ct=(b*)* = p?) = (au)(uz) =¥
cut=1,u3-1=0 u—-1) W?+u+1)=0
~u=1 (uisreal)
From (1), a=b=c.
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