


LOGARITHMS

DEFINITION OF LOGARITHMS

If 8 =N& x=log, N

PROPERTIES OF LOGARITHMS
1) log,(mn) =log, (m) + log, (n)
i) log, ((m/n)= log, (m)-log, (n
iii) log, (m") = k log, (m;
iv) log,(m) = 1/ log, (a)
v) log.h = log. (b
log. a
vi) log, (1)=0

vii) m=d"s, "

i COMMON LOGARITHMS
Logarithms to the base 10 are known as common Logarithms.
Eg. 10° = 1000 = log,, 1000 = log,, 10° =3

Pl

Nermally this is written as log 1000 = 3 without writing 10. Log a means
the logarithms to the base 10.

LOGARITHMIC LAWS

If x and y are any two positive values
D leg, (xv) = log,x + log,y
ii) log, (x/y ) = log.x - log,y

iif) If k is any real number log, (x* ) =k log, x




PROOF:

Let log,x =p and log,y=gq
Thenx =4” and y = a? - by definition

i) xxy=dxd'=a""1
log, (xy) = p + q { by definition)
S log, (xy) = log, x + log,y

i1) = gf =g

a?

I

log.( x) = p - q (by definition)
y = log.x - log,y

CHANGE OF BASE OF LOGARITHMS

D log, b = 1
logb a
PRQOF: -
If we take log, b = ¢
by definition = 4
coa= b
by definition log,a= 1.
| c
c=_ 1 .
log;, a
log, b= __1
logy a
log, b= __1




- 2) ‘0g.b = log. b
log.a

PROOF:
If we take log, b = x

Then it can be writtenas b = &
If the logarithm of b to the base c is takeh,
log.b = log,a’) = xlog.a
x = log.b
log. a
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fwetake ¢ = b = log,b=log,b =

log:a
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log, a
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Log,b =

|
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EXERCISES:

1. Prove that

log3V3 +1log2 V2 -log 5V5 = 312
logl. 2

2. Solve the simultaneous equations given below

)3(2)=3 i) xX*-p+1=0
3. If Iogba +log.a =2logya . log.a, showthat &’ = bc

4. Provethat 4log,6 = 3logs 9+2

5. If a=log (10/9) , b= log (25/24) , c¢= log (81/80), then
show that log 2=7a-2b+ 3¢

6.If &’ +b° =7ab then show that
2log {{la+b)/3 } = loga+logh

S f logx, log,z , log.y lie on an arithmetic progression, where

the middle term is a and the common difference is d, show
that, ad’=a’ -1

8. Solve these simultaneous equations.
.¥=3, 2+ 9%=2;

. If 10°+10% =4, provethat x= log ;5(2+V3).



19. Whatever the base is, prove that
log ab=loga+1logh , log (a)® = blog a

If p=logn2 and gq=Iogy,3, find each of the
fellowing

in terms of p and q:
log1s 108, log1010.8 , log;, W3/5)

11.If a, b, ¢ and d are positive numbers, show that
log (a/b) . log (c/d) = log (a /c) dog (b/d) +log (a /d) .log (c /b)

12. If a and b are positive integers, express the expression

log1p110+ 2 logys 90 - log155 - 4 logg 24, in the form of
a-b logmz

13. Solve 7% .72 4 48=¢

14. Prove the following:
log 27 +log8 -log 125 = 3
logb-log s

15.1If x= log . (9/8) yy=log . (16/15) , z=1log ,(24/25) then
show that

log.2=3x+4y-22,log.3=5x+6y-3z,loga5=7x+9y- 5z

16. If n #1 such thatlog ,n=x and logn =y, show that
X-y = logpc-log,a

X+y log , c+log a



N

17. Solve log ; x - 2log .3 = 1

18. when a and b are inequal positive numbers in
log . b + log ya* =3, find b in terms of a.

x

-5 = Al
19, If x=log, byshow that log st = log .t /log ,s

If log 36 =m and log ¢5= n, find the value of log ; 10,
in
terms of m and n.

20. Solve the simultaneous equations log yX=2,5y=x+12log,y

21. Solve log ;x +1log,y =3 , log ,x =2

22. Solve these simultaneous equations
log (x-2) +log 2 =2logy, log(x-3y+3) =4

23. Show that log 15(xy) = 1/2 log 4x + 1/2 log 4y. Hence, or
otherwise solve log 14(xy) =3 112 , log 4x/log ;3 = 8

24. Solve the simultaneous equations log 9 (xy ) =5/2,
log sxlog 3y =-6



23, Solve the following:
(9) 9 log 5 = log sx
(b) log 3x/2 =log yx/log 2
2. ()Showthat 1 1 + I 4wt _1_= 1

logon logsn  logn logisn — logisyn

(ii)Show that if loga = logh =logc then '’ =
(b)  (c4) (a-b)

(ii)Showthat 1 + | + ] =]

[(logibe) + 1] [ogica)+D)]  [(log.ab)+1]

x "
)

27.1f, a,b and c are distinct positive numbers each different from
1 such that
(logsa log 4 -log.a)+{log b log b~ logyh) +(log.c logyc - log.c) = 0
then prove that abc = 1.

28.10g,0 [ 98+ - 12x + 36)]= 2

L

29 Show that logro( 1+ 2+ 3) =logs I +logyy 2 +logyy 3



30 ¢Sbow that x(IogJ’-!ogZ) .y (Togz - log x) . z(fagx-logy) -

31.8how that 7 log (1 6/1 5)+ 5 log (25/24) + 3 log (81/80) = log 2
32.Solve log; x + logg X* + logr x° = 3

33. Show that (log;32 ) . (logis ). (log ¢¢2) =5/24

34.Show that
1 : o I + 1 P s + 1 = 1
leg,2001  log;2001 log,2001 log 002001 10810002001

35.1f log, [log; (log;x)] =1, findx.

36 Find the value of log, [log; { log; (log;27 ) }]

37 Solve 2log, a+log,. a+3log,’ a=0

38 Ifx=log,, (a) y=logs, (2a), z= 10g4,, (3a), then prove that
xyz + 1 = 2y



