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Logarithms

~ POINTSTO REMEMBER

4. If ~ad=x  then log,x = b

~ and itis read as

- b is the logarithms of x to the base a. Logarithms of only positive real numbers are defined.
"~ Note. (7)a is called the exponential form and log,, x 1s called the logarithmic form.

(if) log, 1 =0asa’ = 1.

(itf) log,a=1 asa' = a.

2. Common Logarithms. The logarithms to the basc

denoted as log, @ or simply log a.

“Note. ()log10=1 (i) log 100 = 2
(iii) log 1000 =3 (iv) log 10000 = 4 etc.

10 is called the common logarithms and 1s

P ool ] ] - o .
ﬁ)h‘ﬁﬂ'lﬂlﬂ” mlogOF -1 as 10 =10

l

(vf)log -1—166- or log 0-001 or log (10)2=-2etc.
3. Laws of logarithms :
'm log, mn = log, m + log,, n (Product law) (if) log, (i:'

: MW'"MHMM) (iv)log,a=1
4. Characteristic and Mantissa of a logarithm :

]= log, m—log, n (Quotient law)

(v) log, 1= 0.

Mantissa of a logarithm :
ofa mmmmeqmltolismlessthanﬂw
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2. The characteristic of logarithm of a number less than 1, is a negative number whose numericz
value is one more than the number of zeros immediately following the decimal part.

3. We find mantissa from the log tables.

4. The position of decimal point in a number-is immaterial for finding mantissa.
6. Antilog : If log m = n, then antilog n» = m.

7. How to find antilog of a number.

(7) We use the decimal part for finding the antilog from the antilog table.

(77) After finding the corresponding number from the antilog table, we insert the decimal point as
under : :

(a) If characteristic i1s », decimal point is put after (» + 1)th digit

If characteristic is j;7.e. — n, then decimal point is put in such a way that first significant figure is
at the nth place. :

EXERCISE 9 (A) _ : e
Q. 1. Convert each of the following to . 084|7 |T T Ans.
logarithmic form : Q. 2. Convert each of the following to
] exponential form :
(f) 52 =25 (H) 3“3 — 57— 2
() logy81=4 (i) loggd ==+
1 R g |
(i) (64)3 =4 (iv) 6° = 1 . |
1 (i) log, s =3 (i) logy, (0:01)=-2
(v) 102 = 0-01 (vi) 471 = :
(v) log 5[;) =—=1 (vi)log,1=0
Sol. (i) 5*=25
~logs25=2 Sol. (i) log, 81 =4 o 3= 81
i) 3-3 = 1 @Gi) 1 4"‘E : (3)%;4
(i1) =357 i) logg4 == 5 =
1 Dt T
-, log, [.27)=_3 (7it) log, a3 3 SRS .
1 @(iv) log;, (0-01)=-2 s 1072 =001
A 3y a2 Meopali 1
1 (v) logj[s] e 3
1 4 =—
aisder T (vi) log, 1=0 Hab=
(iv) 6°=1 Q. 3. By converting to exponential form, find
. logg1=0 the value of each of the following :
(v) 102 = 0-01 (i) log, 64 (i) logg 32
eplg 0-01)=-2 1 .
- °Sw ( I ) (i) log, Dsiy ol wisl (v) Ilﬂgu.s_ (16)
(Vi) 4-1 = — (v) log, (0-125) (vi) log, 7

4
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Sol. (i) Let log, 64 = x, then

(i)

2X=64=2%x2x2x2x2x2
—
x=6
Hence log, 64 = 6 Ans.
Let logg 32 =x, then
§ =32 = 2%=2
= 93x = 93

(];) logﬁ(x— 1) =2
(vi) logs (x* - 19) =3

(vii) log, 64 = 5
(viii) log, (x* —9) = 4
(ix) log, (0-008) = — 3

Sol. () logyx=-2
1 1

5 b "2= : - —- =
3x=5 = g & bt DAY 1, 2 %2
5 1
Hence logg 32 = Ams. Hence x = - Ans.
1 (i7) log,.9=1
I L - X
(7ii) Let 083 5 x, then £ L =)
ool 1 ot Hence x = 9 Ans.
3 (7i7) logy 243 =x
x==2 9* =243
1 o = (33)*=3x3x3x3x3
Hence log, ) = -2 AnS. — 32=35

(iv)

Let log.s (16) =x, then

1 =
(0-5)‘=16:>(7] =2X2X2X2
=5 2*=24

w—-x=4 = x=-4

Hence log,.5 (16) =—4 Ans.

. 5
2x=35 = ) I—E—-

(iv) logyx=0
—=30=x = x=1 (:;:39

Hence x =1

(v) Letlog, (0:125) =x, then (+3)2 =x—1
‘ 0125 1 1 X
2* =0:125= 1000=3=23 =  (32)2=x— = 3=x-1
— DX=93 .3 x=3+1=4 Ans.

Hence log, (0:125) =—3 Ans.

(vi) logg (x2 — 19) = 3
= x2-19=5 =125

(vi) Letlog; 7 =x, then
F=T=T +=1 = x*=125+19 = 144
Hence log; 7= 1 Ans. = x=x+.144 = 12 Ans.
Q. 4. Find the value of x, when :
e RS . i Oy (i) log, 64 =3
(i) logyx=-2 (if) log, 9 = x 7
| (iii) logg 243 =x (iv) log; x=0

=ixP? = 64



= x = (64)2/3 = (43)2/3

2

F =

=4 3 =4%2=16
x =16 Ans.

(viii) log, (x2-9) =4

= x> —-9=2"=16
= x2=16 +9 =25

x=-_l-.\/2_=i5 Ans.

(ix) log, (0-008) = — 3
= x3 = 0:008

L1 a8
= 30 ip0

e Ilbg
8
= x> =125=(5)°
x =5 Ans.
Q.5S. Ifloglox = p and log,, y = ¢, show that
xy = (10)P*4.
Sol. " log,p,x=p
10P=x
Similarly log,,» = ¢
ot 109=y
Now xy =107 x 109 = (10)P "9
Hence proved.
Q. 6. Given log,y, x = a, log,, ¥y = b,
(/) Write down 109! in terms of x.
(i) Write down 10% in terms of y.

=Nk

(iii) If log,, P = 2 a — b, express P in
terms of x and y.
Sol. log,q x = a, log;, ¥ = b
& 109=x and 10°=y
@) 107+1 ='10% x 10!

=xx 10 = 10x
(. 107 = x)
(ii) 1022 = 10 x 10°
=y X%y =y G 10% =)

(iif) log;g P =2a—b .. 10%3°=P
=5 P04 5108
= (10%)% + 102
=x% + y(10% = x and 10° = y)

¥ 2

=—— ANS.
y

EXERCISE 9 (B)

Q. 1. Evaluate the following without using log

tables :

(7) 2log35 +log 8 —%log 4

(i) log 8 +log 25 +2log3 —log 18
(7ii) 5 log 2 +%log 25 + —ll,-log 49 — log 28

| 1
(v) 2log 2 +log 5 ~log36 - log 5
(v) log (1-2) + 2 log (0:75) — log (6-75)
1

Sol. (7))2log 35 +1log 8 — 5

log 4

= log (5)% + log 8 — log @)%

(log m" = n log m)
25x 8
2

=log 25 + log 8 —log 2 = log

( - log m + log n = log mn and

log m —log n = log ;ﬁ)
=log 100 =2 Ans.
(ii) log 8 +log 25 +2log 3 —log 18
=log 8 +log 25 +log (3)* —log 18
{."log (m)"=nlog m}
= log 8 + log 25 +log 9 —log 18

8 x 25%:9
18

= log
{- - log m + log n = log mn and

: m
logm—logn log—-

— Jog 100 = 2 ans.




m @mzs-r—log@ log 28
bt

.m*m(zs)z +log(49)z - log 28
~ log 32 + log (5)* + log 7 - log 28
= log 32 + log 125 + log 7 - log 28

W‘Wﬂiﬁ&i‘l e 'logtm =3 Ans.

(iv) 2log2 + log s - H1og36 - log 35

=log 2+ log 5 rog(so)z-log‘
oot 30

-Im4+log$ ~log 6~ [log1- log 30]
. -'mtlog& log 6 ~log 1 + log 30
'3 T

..ﬁgil-;’?gﬂogwo 2 Ans.

() log (12) + 2 log (0-75) - log (6:75)
\ﬂglﬂ*!) + log (0:75)* - log (6:75)

= log(1-2) + log (-5625) — log 675

12 % 05625 t_,-" 12 %5625 % 100

' 10:: 10000 x 675

: hlogﬂit—lm
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5,(5@,(224,(323 ]

= log[zlﬁ 31& X 536 % 312 % 2? % 528

=log[5' *3"%x2' ]=log(5x1x2)
= log 10 = 1 Ans.

5
X
Q. 3.Express log,, [—:“} in terms of log10”,

e

log10" and log10-.
- logmn = logm +logn

x: },3
Sol.logm > 103.{2 = logm - log n

__A

logm" =nlogm

2 log”] .tz + 10310}’3 = 10310:
= 2 log,,x + 3log,o ¥ — log,y" Ans.

Jrd'

Q. 4. Express log,, —
s

log107, log109, log10” and log10°.

i
,pq’ 3Iv2

-
Sol. log, i - (szs)

in terms of

| 1
% logmnq-"— log, o728

1
=3 [log,o P + logg gl - [logmrz + log, 5]

;;i ‘ i o 81 \ 1
e ﬁ)f.,m [1250 J 2 [log,o p + 3 logig q] — [2log,yr + log,es]
\12

JRgl
) "y [loglﬂp : o 3 lﬁgmq] -2 lﬂgmr — lﬂgms Ans.

Q. 5. Express each of the following as a single
logarithm :
()2 log;o 8 + log,o 36 — log,, (1-5) - 3 log;, 2
(i)2 logyy 5 + 2 log) 3 ~ logyp 2 + 1

]
({2 + 5 log;9 - 2193,.,5

(ﬁr)—ham 9+ -logm 81 +2log,, 6 - log,, 12
g
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11 : 130 55
(v) 210g],D e +log,, e ——log“] o1

|
(vi)l — 3 log,,04

Sol. (i) 2 log,, 8 + log,y 36 — log;, (1:5)
— 3 logy 2
= log;, (8)* + log,, 36 — log (1-5) — log,, 2°
= log,, 64 + log;, 36 — log,, 1:5 — log;, 8

e, 64X36 . (64x36x10
B T e SR T
= log;, 192

(ii) 2log;y 5+ 2 log;y 3 —logy2+1
+ log,, 10 {. log;y 10 = 1}

25x9x10
2

= log,, = log;, 1125 Ans.

1
(ifi) 2 + 5 log;(9 — 2log;,5

I Vo Py

- log,, 100 = 2}
= log,, 100 + log,, 3 — log;, 25
s
eRiis 5
i
4
| 1

(iv) —;—logm 9 +—log, 81 +2log,, 6 —log,, 12

=1log;;(9)2 +log,,(81)4 +log,,(6)% —log,, 12

= logyo 3 + log,q 3 + log;, 36 — log;, 12

Ix3x36
= logm B

P S0 55
(v) 210810\ 73 |+ 10810| =77 |~ 10810 57
2
ARG (3L 3
=180l 73] T'%10| 77 )T %810\ 97
=lo E+lﬂ i ~-lo i
= S0 76p " RGH0L Al 5104 g

- Tioiia a1 e
e ST T el

= log,o 27 Ans.

1 e
(vi) 1- 3 log,,64 = log,,10 — logyo (64)3

10 5
= log, 10 - log,, 4 = log,, P log, 5

= log,q (2:5) Ans.
Q. 6. Evaluate the following without using log

tables :
o log 810 i o logd28
Wz 27, W o2
_ log 27 ~ log9-log3
(i7) log D () log27
log 81 log3* 4log3 4
Sol. (i) = = — Ans.

log 27 T log33 N 3log3 * 3

log 128 log2’ 7log2 7

) log 32 log2’ 3 5log2 5 PN,
3
 log 27 10g31 3 Zl’;log?»
(iii) log ﬁ ¥ 10333 EngS
3ol Joe?
= 1 =g 6 Ans.
2
~ log9-log3  log3’ -log3
) gy log 3’
2log3—log3 log3 1
i = = — Ans.

3log3  3log3 3

Q.7 . Given:log2=0-3010 and
log 3 = 0-4771, find the value of :

- 9
(i) log 12 (i) log 25 (iii) log J18 (iv) log(z]
Sol. (i) log 12 =log 4 x 3 = log (22 x 3)

=log2% +log3 =2 log2 + log3=2(0-3010) + 0:4771
= (0-6020 + 0-4771 = 1-0791 Ans.

Sl oy ﬂ
IxD - ea2

2 L . 5
(if) log25 = logE = log

=log 10 — log 2* = log 10 - 2 log 2
~1-2(03010) = 1 - 0:6020 = 0-3980 Ans.
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Sol. - log 8 = 0-9030
= log (23) = 09030

1
2

(iii) log~/18 =1log(18)

K = 3 log2=0-9030
=log(3x3x2)2
L log 2= 49989 & hi3010
=log(3%2 x2)2 = Elog (32 x 2) J
Now (i) log 4 =log 22 =2 log 2
= %[log;,,z +log2] =2 (0-3010) = 0:6020 Ans.
1
: | 2N e
=%[210g3+10g2] (i) logv/32 =1log(32)2 = 5log2’
1 1 2 log2 = 2 (0-3010)
=E><210g3+510g2 5 log2 = (0-

1 =5 x 0:1505 = 0:7525 Ans.
= log3 + —log2

2 125 1
1 (iii) log (0-125) =log 1m0 = lng(gj
= 0-4771+ 7 x0-3010
=0:4771 + 0:1505 = 0-6276 Ans. = log [%T = log (2)~3
9 3x 3 34
(iv) 103(4]-103(2 2) log(-z—) =-3 log 2 =-3 (0:3010)
3 =— 09030 Ans.
=2log > = 2[log 3~ log 2] Q.10. If log 27 = 1-4313, find the value.of -
=2 [0:4771 - 0-3010] (i) log 9 (ii) log 30
=2 x 0:1761 = 0-3522 Ans. Sol. log 27 = 14313
Q.8. If log 2 = 03010, find the value of = ;f;g 3; = 11':-; 113;
= Jlog3 =V
(lng% - 2103 + log 23423) 1.4313
o log3= i 0-477
75 5 32.
Sol. 1031—6— = Zlog; HRIDR = >43 Now (i) log 9 =log 32 =2 log 3
- =2(0-4771)=0-9542 Ans.
et L log(s) e E (i1 log 30 = log (3 x 10)
16 9 243 =log 3 +log 10
Lo b daton 5y 0 — 0-4771 + 1 = 1-4771 Ans.
16 81 243 Q.11. Showthatlog (1 +2 +3)=log 1+log?2
—lng[75 32 31) +log 3
16 243 25 Sol. log (1+2+3)=1log6
=Jog 2 = 0:3010 Ans. =1log (1 x 2 x 3)
Q.9. Iflog 8 = 0:9030, find the value of : =log 1 +log 2 +log 3
(i) log 4 (i) log /32 Hence proved.

(iif) log (0-125) [ log (mnp) = log,, +log, + log |
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Q.12. (i) If log (m + n) = log m + log n, show

that m = :
n-1

+b 1
(@) If lt:-g[ﬁ'2 )=-§ (log a + log b),

1
show that 7(0 +b)=+ab.

Sol. (i) log (m + n) = log m + log n
= log (m + n) = log (m X n)

m -+ n=mn

= m-—mn=-—n
= m({d-n)=-n
s ol < RO gut (8
=2 l-n —-(n-1) n-1
n
Hence, m=
n-1

(i7) 10g[a+b )=—;— (log a + log b)

a+b
= log[ 5 ]=

+b
== log[a )=lugdab

2

1
log (ab) = log (ab)?2

MI-—-

Comparing we get
+b 1
i 5 =4ab or -i-(a +b)=+/ab
Hence proved.
Q.13. Solve for x :
(i) log (x+2)+log (x—2)=1log3
(ii) log (x+4)—log (x—4)=log2
(iii) log (x+3)=log (x-3) =1
(iv) log (x*-21)=2
(v) 2logx+1=log 250

log x log 9

(vi) logs [1)
log 3

Sol. (V) log (x+2) +log (x—2)=1log 35
= log(x+2)(x-2)=log5
(. log m + log n = log mn)
= log(x*-4)=1log5
Ped=5 = 2=54+4=9 |

= x = +4/9 = +3 Ans.
(ii) log (x +4)—log (x—4) =log 2

x+4

= log = log 2

x—4

2
M e ek
x-4 1

(By cross multiplication)
xk-x=4+8 = x=12
x=12 Ans.
(ii) log (x+3)—log(x-3) =1
X+3
% —

= log =logl0 . (Gelogl0=1)

x+3
x—3

=10, =10x-30=x+3

(By cross multiplication)
10x—x=3+30 = 9x=33

_33_11

7 g T
11

Hence x=—3—Ans.

(iv) log (x*-21)=2
= log (x2—21) =log 100 (- log 100 = 2)
% x2-21=100
= x2=100+21=121

x = #4121 = 11 Ans.
(v) 2logx+1=1log 250
= 2 log x + log 10 = log 250
(. logig=1)
= log x? + log 10 = log 250
= log (x? x 10) = log 250
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250
10x2 =250 = x(=—— =125
10
X= +425=+5
logx  log9

(vi) log5 10g(}-)
3

logx log e 2log3

e — sy = =% —2
log5 log(3™”) —llog3

= logx=-2xlog5=1log (5)7

1
= logx = lﬁgi-g

1

= — AnS.
X=5e ns

Q. 14. If

‘ 7
[log7 — log2 + log 16 — 2log 3 — IOgE]

=1 + log n, find the value of n.

-
Sol. log7 — log2 + log 16 — 2log 3 — logzg
=1+ logn
= log 7 — log 2 + log 16 — log 3

v

— log P log 10 + log n

("l 10gi0= 'I)
= log 7 — log 2 + log 16 —log 9

7

45

L

— log = log 10 + log n

7 x 16 x 45 |
7 %<0 x7 = log (10 x n)

= log (10 n)

= lug(

T7x16x45
2x9x7

10n =

7x16x45 £
= "= 10x2x9%x7
Hence n =4 Ans.

Q. 15. Write the logarithmic equation for :

e fﬂf_ o L
(B) B 5 (if) x = ab

3V

mh

a-b
a+b

Sol. () R=

Taking log both side,

o

[log 3V — logmnh]

td | —

3V

logR = log B

e
2

1
) [log 3 + logv — logn — log /]

a—>b
a+b

(ii) x=ab
Taking log both sides

a->b

a-r

logx = log ab

= loga + logb + ) log T

1 |
= loga + logh + B [log (a — b) —log(a + b)] Ans.
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