Oliver Murphy: Discovering Maths 4: EXERCISE 3C

RECALL: |log,,. (bracket)=power

baseP®"¢" = pracket

1(i) log,(8)=x=2"=8=x=3
(ii) logy, (x)=2=10" = x =100

(iii) log,(81)=x =3 =81=3"= x =4
(iv) logy(x)=3=5"=x=125

(V) log, (x)=10= 2" = x =1024

(vi) log, (64)=3=x"=64=4°=x=4
(vii) log,,(10) =x=10"=10"= x =1
(viii) 1o, (1) = x =10" =1=10° = x =0

1
(ix) Iogzs(x):%: 252 =x=5

2(i) 10g,, (3x+1) = 2 = 3x+1=10? =100 = x = 33
(ii) log,(x-1)=3=>x-1=2"=8=x=9
(iii) log,(5x+2)=3=5x+2=38"=27=x=5
(iv) log, (8x+1)=2=8x+1=5"=25=>x=3
(v) log, (x+1)—log,(x-1)=1
Iogz()(—Jr1]=1:>X—+1:2l
x-1 x-1
= X+1=2(x-1)=2x-2=2+1=2x-x=3=X
(vi) log, (10x+7)—log, (x+1) =2
[10X+7j 10x+7
log, =2= =
X+1

=10x+7=9(x+1)=9x+9

=10x-x=9-7=>x=2
(vii) 3log, (3) = log, (x)

log, (3°) =log, (x) = 27 = x
(viii)
log, (x+1)=logy (7x+1)-1
=1=log (7x+1)—log, (x+1)

7x+1}
X+1
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:lzlogs(

x+1
X+1
= IX+1=5x+5=7x-5x=5-1

= 2X=4=Xx=2
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(ix)

log,, (9x+1) = 2+log,, (x—-10)

= log,, (9x+1)—log,, (x—-10) =2
9x+1 9x+1

=109, | —— |=2=
(x—le x—10

= 9x+1=100x-1000 =1000+1=100x —9x

1001=91x = x=1001+91=11

X

log, 3+log, (x+1) =log, (x+11)

=10?

= log, (3x +3) =log, (x+11)
= log, (3x+3)—log, (x+11)=0

~ log (3x+3j_0
2Ix+11
3X+3 o

=2°=-1
Xx+11
=3X+3=X+11=3x—-x=11-3

= 2X=8=>x=4
3(i)
Let log, m=p andlog,n=q

= m=a’andn=2a“

m aP
log.| — |=log. | — |=log. (af™
ga[n) ga(aqj g.(a")
=p-g=Ilog, m-log, n
(ii)
log, 35—-1og, 5 =log, (%j =log,7=1
4(1)
Let log, x=p=>x=m"
Iogm(x“):Iogm((mp)n):logm(m"”):np:nlogmx
(ii)
2" =20 = log,, (2") = log,, 20
= nlog,, 2 =log,, 20
n_|091020

=4.32 (2DP)
log,, 2
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5. (a)
Let log,b=p
=b=a’
log,, b =log,, (ap ) = plog,, a
= log,,b _ p=1log,b
log,, a

(b) (i) log,, 3=0-48 (ii) log, 7 =0-85

log,, 7 . log,, 3
(iii) |ogg7zlog¢3=1-77 (iv) Iog73:g—1°7:0-56

10 0910
6. (a)
3" >1000000
= log,, (3" ) > log,, (1000000)
= nlog,, (3) > log,, (1000000)
., log,, (1000000)
log,, (3)

=n>10-975i.e.n=11
(b)
2" <500000
= logy, (2") < logy, (500000)
= nlog,, (2) < log,, (500000)
_ logy, (500000)

=n<18-932i.e.n=18
log,, (2)
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