Logarithms

9.01 Introduction :

We have to solve many problems from mathematical method in which expression contains larger multiple
product, division or rational powers. It takes huge time to solve it, and possibility of errors. Many mathematician have
paid attention for this and John Napier gave hypothesis of logrithms in 1614 B.C. By using logrithms we have convert
the complex problems like large multiplication, divison and power into addition, substraction and multiplication
respectively. So, complex problems have been solved easily in limited time. In this chapter, we will study the different
rules oflogrithms and by using logrithms we will know the importance of'it.

9.02 Logarithms :

We write the continuous multiplication in form of power, like 2 x2x 2 =8 _isalso writtenas2® _Inthis, 2 is
called the base and 3 is called the index.

In general from, if three numbers «. x and 7 haverelation like ¢ = n ,then @ iscalled the baseand x is
called the index.

Definition : If ¢ and » are positive real number (wherea#1) and 4* =, (Indexfrom)then x iscalled

logrithms of 71 to the base a. Itiswrittenas x =log, n

Therefore, log,n=x [a>0, a=l. n>0]
Note : (i) log isbrief version of logarithm.

(1) Logarithmof O and negative number neverbereal. If &k <0 then log,, k isimaginary.

(i) log,1=0, Where 0<a <1 ora=>l
(iv) log,a=1, Where O<a<l ora>1

(v)  Innextstudies, the base aof logarithmisalways >0 and a=1
llustrative Examples
Example 1: Convert the following Exponential into Logarithmic form :
1
@ 3*=81 (i) 27°=1/32 (iii) (81)s =3

Solution : (i) 3* =81

Logarithmic, form log, 81=4.

Logarithmic form , 10g, [3—]=—5,
1
(iii) (81)3 =3
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s 3 s
Logarithmic form, logg, 3 = T
Example 2 : Convert the following Logarithmic form into Exponential form :
a 1
(i) log,;1=0 (i1) log »g 2= 7 (iii) log,, 1000 =3

Solution : (i) log, 1 =0 Exponential form, 7’ =1.
i | . ;
(11) log 55 2 = 7 , Exponential form 128"7 = 2.

(iii) log,, 1000 = 3 , Exponential form, 10° =1000.

Note : log, 1=log, 1=0(m=n)

Exercise 9.1
Write the following in Logarithmic form [Q.1to Q.6]

1. 2°=64 2. 10* =10000 3. 21 =1024

-5

4 5= 5. 107 =0-001 6. 432 =8

SO
Ln

Write the following in Exponential form [Q.7to Q.12]

7. logs25=2 8. log;729=6 9. log,,(0-001)=-3
: 1 5
10. log,(0-1)=~1 11. ]og;[EJ—ﬂ 12. log 54=4
13.  If logg, .\-:% , then find the value ofx 14.If log,,s p=1/6 ,thenfindthe value ofp
15. If log, m=1-5 | thenfindthevalueof m 16. Provethat: log, [log: {log: (log, 8 l)}} =0

9.03 Fundamental laws of logarithms :
Rule 1 : Logarithm of Product of two terms is equal to the sum of Logarithm of individual
terms, that means, log, (MN)=log, M +log, N.

Proof: Let M =4°

log, M =x (1)
and N=a"

log, N=y (11)
Now,  MN=a"xa"
or, MN =a"™*) (iii)

(iii) Using definition of Logarithm
log, (MN)=x+y

or log, (MN)=log, M +log, N [from (i) & (ii)]

Rule 1: Canbe generalised as :
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log,(AxBxCxDx---xZ)=log, A+log, B+log,C+---+log, Z.
Note : log, (M +N +P)#log, M +log, N +log,, P

But,if M+ N +P=MNP ,then
log, (M +N +P)=log, M +log, N +log, P

Rule 2 : Logarithm of quotient of two numbers is equal to the difference of Logarithm of
numerator and logrithm of denominator, that means,
log I(i]zmg M =log N
& A\ o o

Proof : Let

M=a" log, M =x (1)
and N=a" log, N=y (i)
N M a e (i)
ow, i : iii
N &
Usingdefinition of logarithm

log, (M /N)=(x—-y)
log, (M /N)=log, M —log, N, [from (i) and (ii)]
Note : log, (M —N)=#log, M —log, N

Rule 3 : Logarithm of an exponential is equal to the product of index and logarithm of that

number that means,
log, M" = Nlog, M

a

Proof: Let M =4" g M=% 0 e (1)

Now, M"Y = ((r"' )‘\-

® M= s @
Bydefinttionof logarithm

log, M = Nx
= log,M" =Nlog, M. [from(i) ]

&

F N = )
q

then log, M) = ﬁlogd M
q

Ruled:1f a>1. log, 0=-x. andif O<a<l, log, 0=+x.

i 1
Proof: Weknowthat, 3 =—1=

s
Q
8 | —

- If ¢*=0and a>1 then x=-=
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Le..if a >1 ,then a” =0
~. By definition of logarithm,

log, 0=—x (where a>1)
Similarly, we know that

B <l
3 37

wif =0 and O<a<1, then x=+=

re. if a<l1then 4 =0
. By definition,
log, 0=+= (where0<a <1 )
Note : It can be shown graphically :

. ¥
}‘ Iy

.
\_ 3 —Iﬁg“_\'\t} a=]

y=log X
1 . 1
[§) s - [ :
—~ (b)
(a)
Fig. 9.01
Rule 5: To Prove : M =q"%« Y
Proof: Let log, M =x ... @
a =M ... (i)
Using (1) in (i1), we get
M 2 alogH M
In perticular, using '¢' instead of @, we get
M = GIOg" M
9.04 Base changing formula :
log M
To Prove : log, M = A
log, b
Proof: Let log, M =x M =b*
and log, b=y b=a"

Using (i) in (i), we get

M =b"=(a")
= M =(u" )‘
— M =a"
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=% log,, M =xy (By definition of logarithm)
= log, M =log, M xlog, b
— log, M = M

| log, b

To Prove : log,axlog,b=1

Proof:  Let log, a=x
h' =a
= b=a'*
= log, b =1/x (By definition of logarithm)

from (i) and (i1) log, axlog, b=xx1/x=1
Note: Ifthe base of logarithm is not mentioned, thenitistakenas 10
llustrative Examples

Example3 : Provethat log3540=2log2+3log3+log5.

Solution: L.H.S. =log 540

=2log2+3log3+log5=RHS.
Example4: Provethat log(1+2+3)=logl+log2+log3

Solution : L.H.S. =log(1+2+3)
=logb6
=log(1x2x3)
=logl+log2+log3=RHS.
ExampleS: If log,,2=0-3010 and log,,3=0-4771 , thenfind the value of :
(i) log,3 (ii) log,, 24 (iii) log,(8/9)

. ) 5%2 10 _
Solution : (i) log,3=log [TJ =log, By =log), 10-log;s2 — 1 _0.3010=-6990
(i) log)y24=log,(2° x3)=3log, 2 +log, 3
=3(0-3010)+0-4771 =0-9030+0-4771=1-3801

134 3 ~2 - ]
(1) log,, (8/9) =log,, 8 —log;y 9 =log,, 2" —log,, 3” =3log,y 2 - 2logy, 3

]
=3(0-3010)—2(0-4771)=-9030—0-9542 =—0-0512

24 9 81
Example 6 :Provethat : 4log e 16log—+7log— =log5.

5 10 30

Eolitbon e L I0E, sillsse sl i T
o .S, =4log——1010g — og —

IR £3s 107 7%%0

=4(log24-log25)-16(log9—logl0)+ 7(log81-10g80)
=4log24—4log25-16log9+16logl0+7log81—7log80
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=4log(2* x3)-4log5® ~16log3’ +16log(2x5) + 7log 3* - Tlog(2* x5)

:4{log23 +log3}—810g5—3210g3+ 16(log 2 +log5)+ 2810g3—?(log 24 +logS)

-

=12log2+4log3—-8log3—-32log3+16log2+16log5+28log3—-28log2—7log3
=28log2—-28log2 +32log3—-32log3+16log5—15log5
=log5=RH.S.

Example 7 : Solve the following equation :

log(x+1)+log(x—1)=logll+2log3.

Solution :  log(x+1)+log(x—1)=logll+2log3

Example 8 : Prove that

=3 log {(x+1)(x—1)}=log11+log3?

- log(.\'2 B l) =logll+log9
= log(xz—l):log(llxt))
= log(x2 —l):log 99
= x> —1=99
=5 x* =100
#=10 (rx>1)

log, axlog, hxlog, c=1.

Solution : Changing the base of all logarithmto '¢', we get

log, 4 log. b T
logya=-8¢% . Jog b=-"82"  jog o= 28eC
- log. b log, ¢ ° log, a

log.a log.b log,c
. = i "
- LHS. log,b log,c log,a
=1= RHS.

Exercise 9.2

(Assume the base 10 of all logarithm for those questions in which base is not given)

1.

1o

(%]

Provethat: log 630 =log2+2log3+log5+log7.

15
—log—=10
24 glé

Provethat: log10+log100+1log1000 +1log10000=10.

35

9
Provethat: log 14 +log

Iflog2=0-3010. log3=0-4771. log7=0-8451 and logll=1-0414 | thenevaluate the following :

5

(i) log36 (11) log£ (1i1) log[ﬂj
11 7
y 121 ; .
iv) log 70 v) log— vi) logs'?
(1v) (v) g12() (v1) log

Find the value of x fromthe given equation :

log, 4+log, 16+log, 64=12.
Solve: log(x+1)—log(x—1)=1
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Evaluate : 37710834,

Write the solution of the following questions ina single term.

(1) log2+1 (i) log2x+2logx
9. Provethat :

(i) logs3-log,4-log,5=2. (ii) log, xxlog, y=Ilog, xxlog, y.
9.05 System of logarithms :

Logarithms withbase ¢ and 10 aremostlyused.
(i) Natural or Napierian system of logarithm :

This method was named after the mathematician Napier. In this method, thebaseistakenas '¢' | whereeis
defined as

e=1+ L + = + 1
I Ix2 Ix2x%3
Itisused for Higher Mathematical calculations. For practical and numerical calculations, it isof no use.
(i) Common or Brigg's system of logarithm :

Inthis system, base istakenas 10. When base is not given, we always take it as 10. Common logrithm is often
used in all behavioural numberical calculations. Brigg had developed the first log table onbase 10. So, itis called
Brigg's system.

Note : All experimental calculations where base is not given, we assumeit 10.

9.06 Relation between Napierian logarithm and common logarithm :

+...=2-71828183 (approx)

log,, n=1log . nx . : :
10 B¢t oz, 10 (Using base changing formula)

But log, 10=2.30258509

| 1

= ————=0-43429448
log, 10 2-30258309

log,, 7 =0-43429448 x log, n
9.07 Characteristic and mantissa of the logarithms :
Logarithm of every number is the sum of two numbers in which one number is an integer and another a fraction
or decimal number. For example :
log332=2+.7259=2-7259
The integral part is known as Characteristic and the fractional part is known as Mantissa. Here Characteristics
is 2 and mantissais 0.7259.
Note :

(1)  Integral part canbe positive or negative but the fractional part should be always positive. Ifthe mantissa is
negative, then it is made positive by substracting one from the characteristics (integer).
(1)  Thenegative characteristic is written by putting a bar on the number.

Example9: If logl42=2-1523 then 2 iscalled as characteristics and . 1523 is called as Mantissa.
Example 10: If logM =-2.1423 | thento find its characteristics, the mantissa is made positive as shown below:
—2-1423=-2—-1423=(-2-1)+(1--1423)=-3+-8577
Now, here characteristics is -3 and mantissais 8577

Note : Inthe example 10, the characteristics is negative, so it is writtenas 3-8577 anditis read as 3 bar point
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8577. Soit should be expressed as log M =3 -8577 instead of logM =-2-1423
9.08 Method of finding logarithm of a number :
(i) Characteristic of logarithm of « number greater then 1 : Using the laws of Indices we have

10° =1 log o 1=0
10' =10 log,, 10 =1
10% =100 o logy100=2
10° = 1000 o log;, 1000=3

Itis clear from the above results, that logrithm of numbers lying between 1 and 10 are in betweenOand 1.
Here characteristicsis 0. Logarithm of numbers lying between 10and 100 and 100 areinbetween 1 and 2 means
characteristicis 1. Logarithm of numbers lying between 100 and 1000 willbe in between 2 and 3 and characteristic
willbe 2.

So, it concludes that the characteristic of logarithm of number greater than | is always be positive and the
number of digits in characteristics of a number isalways one less than the integral parti.e.ifn istheintegral part, then
(72-1)will be characteristic.

Example : The integral part of number42.5is 42 which has two digits, thus the characteristic of log42-5 will
be 2—1=1 . Similarly, the characteristic of log425-23 is3-1=2
(i1) Characteristic of anumber lying betweenOand 1:

We know that

10° =1 log,, 1=0
]()‘1:%:-] log,,-1=-1

. .
=—=-01 1 0l1==2
100 %10

B ™ G0 5 Mo G01=-3
1000 Elo

Just like that, the characteristic of logrithm of any positive number less than one is always negative and one
more than the number of zeros between decimal point and first significant number i.e. ifthere is4 zeros between
decimal point and first significant number, the characteristic ofitslogrithmis —(»+ 1) or (n # l) , where ndenotes
number of zeros so discussed.

Example : Characteristics of log 0- 035 is —2 and characteristicslog 0 - 00035 1s-4.

Note : Significant number : Remaining number after decimal point by removing the zero before and after non-zero
number is called significant number.In .000123 or 123000, significant number is 123 and 1 is first significant number.

.
2

10000

log 0-0003 = log =log(3x107*)

=log 107 +log3

=—430-4771=4-4771 [log3=0.4771 fromlogarithmic table]
- 29: 3
and log0-007294 =log s log(7-294x107)

1000

=log10™ +log7-294 =-3+0-8629
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=3.8629 [log 7.294 =0.86291]

Working Rule to Find the Characteristics :
(i)  Convert the number into a decimal form.
(i) If a>1,then Characteristic=7-1(where #7isthe number of digits in integral part)
(iii) If0< a<1,then Characteristic=-(n+1) (where nis the number of zeros after the decimal part discussed)
9.09 Method to find the maintissa of logarithm of a number :
To find the value of mantissa, we use the Logarithm table given at the end of the book.
Properties of Log Table :
(1)  TItcontains the value of Mantissa.
(2)  Ithasthree parts:

(1)  First Column : It contains number from 10 to 99

(i1) Next ten Columns : It has values for numbers ranging from 0.1.2.....9

(iii) Column of Mean Difference : Last three columns are devided into three sub-columns which are
leaded by numbers 1,2,3,4,5,6,7,89.
Working Rule to find the Msntissa :

To understand, how to find the mantissa let us consider an example of log38-36
(1)  Removethe decimalina number ifany like here the number will be 3856.
(1)  Firstly we will take the first two digitsi.e. 38 and move to the column one ofthe log table.
(iii) Number 5 isto be seen inthe next ten columns of the table.
(iv) Note the numberinthe 38throw and 5thcolumni.e. 5855.
(v) Now move tothe Mean Difference column of Log Table.
(vi) Read thevalue ofthe digit 6 in the column, whichis 7.

(vii) Addthe numbersi.e. 3855+7=5862 Put the decimal before the four digits, thus we get the Mantissa
Therefore Mantissa of log 3856 is-5862
Note :
(i) Itisclear fromthe above result that the decimal is to be put before the given Mantissa.
(i)  Ifthe number is a one digit number whose Log value is to be derived, then we put zero after the numberi.e. To
find Mantissa oflog 3, we seelog 30 or log 300 inthe Log table.
(1i1) Ifanumber has more than four significant digits, thenusing log table for 4 digit.
(a) Ifnext numberislessthan 5, thenweletit.
(b) Ifnext numberis gteater than 5, thenuse add 1 to previous number.
So, we find the logrithm of obtained 4 digit number.
(iv) Tofind logarithmofany number :
(a) Wefind the characteristic by method described in section 9.08
(b)  We find the mantissa by method described in section 9.00
1.e. characteristic and mantissa of 38.561s 1 and .5862 respectively.
So,log38.56=1.5862
(v) Mantissa of same numbers are same . For example, 2834, 28.34 and 0.002834 has characteristic 3, | and
-3 and but their Mantissa will remain same whichis .4524.
Ilustrative Examples
Example 11 : Determine the characteristic of the following numbers :
(1)5970 (1) 125.35 (11)2.5795 (1v)0.7598 (v)0.0074

[201]



Solution :

(i)
(i1)
(i11)
(iv)
(v)

Number 5970 has4 digits, thus the characteristicis 4 — 1 =3
Number has 3 digit (integral part, 125) thusthe characteristicis 3 - 1=2
Number has 1 digit (integral part, 2) thusthe characteristicis 1 - 1=0

Number has the characteristic- (0+1)=-1or 1 (asthereisno zero after the decimal part)

Number has the characteristic-(2+ 1 )=-3 or 3 (asthereis two zero after the decimal part)

Example 12 : Using logtable, find logarithm ofthe following numbers :

(i) 25794 (i) 5-3498  (iii) 0-3582  (iv) 0-003 (v) 0-000125

Solution :

(1)

(i1)

(iii)

(iv)

(v)

Number 25794 has 5 digits, thus characteristics of log 25794 i1s =5—-1=4
Thus finding the value ot 25 in 7th column which is 4099 with 9 mean difference column, we have 15.
4099 +15= 4114 (Wehaveleft the 4 becauseit isless than 5)
therefore, Mantissais = 4114
log23794=4-4114
Characteristics of log 5-3498 is = 1-1=0
Thus finding the value of 53 in 4th column with 9 mean difference column, we have the mantissa =.7284
log5-3498=0-7284
Characteristics of log(0-3582) or=—(0+1)=-1=1
mantissa =-(5539+2)=-5541
log 0-3582=1-5541
Characteristics of log 0-003 or =—(2+1)=-3=3
mantissa =-(4771)

log0-003=3-4771
Characteristics of log0-000125 or =—(3+1)=—4=4
mantissa=-(0969)=-0969

log 0-000125=4-0969

Exercise 9.3
Determine the Characteristics of the logarithm of'the following numbers :

(i) 1270 (i) 20-125 (iii) 7-985 (iv)431-5
(v)0-02 (vi) 0:02539 (vii) 70 (vii) 0-000287
(ix) 0-005 (x)0-00003208 (xi) 0-000485 (xii) 0-007

(xiii) 0-0005309
Using the log table find the logarithm of'the following numbers :

(i)2813 (ii) 400 (iii) 2728 (iv) 9
(v)0-678 (vi) 0-0035 (vii) 0-08403 (viii) 0-000287
(ix) 1-234 (x)0-00003258 (xi) 0-000125 (xii) 0-00003208

9.10 Antilogarithms and their tables :

Theinverse of Logarithm is Anti logarithm. Thus, a positive number 721s an Antilog of number m, if logn =m

i.e. nistheantilogofm = n=antilogm < logn=m.
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(i) log300=2-4771 < antilog 2-4771=300
(i1) logd32.5=2.6360 < antilog 2-6360=432.5

(iii) log0-1257 =T-0993 < antilog (T-0993) =0-1257

(iv) log0-000425=4-6284 <> antilog (4-6284)=0-0004250
The value of Antilog can be derived using an Antilog table given at the last of the book.
The numbers in the first column of the table range from to and rest of the columns are similar as of log table.

Working Rule to find Antilogarithm :

(i)  Forthe givennumber, the integral part isleft and the value of two consecutive number of decimal part is seen
inthe antilog table.

(i1)  Firstly the first two digits after decimal is seen in the first column.

(ii1)  Secondly the third digit after decimal is chosen from the given nine columns followed by the fourth digit is seen
in the mean ditference column. The numbers obtained areadded. (Same as in case of finding log)

(iv) Now we have to focus on the characteristics part. If the integral part is positive, say '’ ,then the decimal is put
afterthe (n + 1) digits ofthe number obtained in step (iii).

Ifthe integral partis negative, say 77 , then (» — 1) zeros are put onthe right side of the decimal in the number
obtained in step (iii)
Note : If number is negative for which we have to find antilog, then we have to make decimal part positive.
We add 1 to it and substract 1 fromintegral part. Thus, we find the antilog of number.
Example : The number -3.6432 hasthe decimal part negative. Therefore, we convert the number asshown below :
-3.6432 =-3-1+1-0.6432
=-4+ 0.3568 = 43568

Hlustrative Examples
Example 13 : Determine the Antilog of 3-7523
Solution :
(1) The fractional partis -7523
(ii) Intheantilogtable, look for .75 inthe first column followed by the third column with number 2 and 3 inthe mean
difference, whichis 4
(iii) Addthe numbers obtained in step (ii) = 5649 +4 =5653
(iv) The given mumber has integral part 3 thus the decimal to be putafter four digits.
(v) Thus antilog 3-7523=5653-0
Example 14 : Determinethe antilog 2 -0238
Solution :
(i) Thefractional partis -0258
(ii) Intheantilogtable, look for .02 in the first column followed by the column with number 5 and 8 in the mean
difference whichis 2
(iii) Add the numbers obtained in step (ii)
1059+2=1061.

(iv) Thegivenmumber hasintegral part 2 thus 2-1=1.
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1.e. putting one zero after the right side of the and we write the number obtained in step (iii) i.e. .01061.
Example 15: Iflogx=0-5428 | thenfind the value of x .

Solution : logx=0-5428
or x =antilog 0-5428
=3-489
Exercise 9.4
P Find the Antilogarithm of the following numbers :
(i) 1-:3210 (i) 2-4127 (i) 0-084
(iv) T-301 (V) 3.2462 (V) 2.0258
2 Evaluate:
(i) antilog 3-1234 (i) antilog 2-5821 (i11) antilog 0-3
(iv) antilog 2-466
3. Findthevalue ofx inthe following :

(i) logx=2.6727 (i1) log x=0-452

Miscellaneous Examples
Example 16: If antilog 1.-4339=27-16 ,thenfind antilog 2.4339
Solution :Sincethe fractional partof 1-4339 and 2.4339 aresame, therefore, the antilog ofboth the terms will
be same
Ifintegral partis 2 ,theninthe antilog, there will be one zero after decimal.
Thus, required antilog 2-4339=-02716
Example 17: If log0-723=1-8591 , thenfind the value of 3/72-3

Solution : Let x=3/72-3
1

log x =]og(?’2‘3)l"’"ﬂ‘ or logx = 510g(72-3)
| i .
or log x =—(1-8591) [-log0-723and log 723 have same mantissa |
2
or logx=0-6197
or x = antilog (-6197) x=4-166

-

2% %z
Example 18 : Express log( — X_;,‘ J as the sum and the difference of logarithm.
e i

Solution : log[ 23 XS;, J: log(2° x3)—log(5° x77)

55 %7

=log2’ +log3 —log5® —log 7°

=3log2+log3—-2log5-3log7

1
Example19:If log ;0 =3 5 3 then find the value of 5.
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Example 20: If

Solution : Let

el

10.

loga logh logc

b—c c¢c—a a-b

loga logh logc

k

b—c c¢c—a a-b

=— Provethat: a“-b"-¢" =1

then, loga=k(b—-c), logh=k(c—a) and logc =k (a—b)

aloga+blogh+cloge =a-k(b—c)+b-k(c—a)+ck(a-b)=0

loga“ +logh” +logc” =0

loga“h’c® =logl or a’-b"-c¢" =1

[ log1=0]

Miscellaneous Exercise 9

If log 5 x=4 | then the value of x willbe :

() 47 ®)

If log, 243=2-5 ,thenthevalue ofx willbe:
(A)9 (B) 3

The valueof log(1+2x3) :

(A) 2log3 (B) logl-log2-log3
The value of log(m+n) :

(A) logm+logn (B) log mn

The valueof log, a-log,. b-log, ¢ :

(A) 0 (B) log abc

If a >1 ,thenvalueof log, 0 :

(A) —= (B) =

If 0 <a <0 ,thenvalueof log, 0 :

(A) —= (B) =

Anotherformof log b is:

(A) o« (B) »°

Numbers log, 7 is:
(A) Integer (B) Rational

(C) 4

(€)1

(C) logl+log2+log3
(C) logmxlogn

()1

()0

(C) 0

1
(©) log, a

(C) Ir-rational

If a=log,5 and h=1log, 25 thenthecorrect optionis:
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(D) 4x2

(D) 81

(D) log7

(D) None of these
(D) log (5" -a)

(D) 1

(D) 1

(D) log, a

(D) Prime



14.
15.

16.
17.

18.

22.

23

24.

23

(A)a<bh B)a>h (C)a=h (D) None ofthese
If log, x +log, (x—1)=1 | then find the value of x.
If log(a—b)=loga—logh ,then findthe value of @ interms of » willbe ?

1 N |

log,x log.x log,x ~

then find the relation between «.b and ¢ .

If log2=0-3010 ,thenfindthe value of log 200 .
Find the value of log 0-001

If log7=0-8451 and log3=0-4771 ,thenfind log(21)° .
Find the value of log 6+ 2log 5+ log4 —log3—log 2 .

log 144
f log12

=logx thenfind x .

Provethat: log,, tan 1’ -log,, tan 2" ...... log,, tan89" =0

Provethat: log, 4-log, 5-log; 6-log, 7-log,-8-logg 9=2

If log52.04=1-7163.log80-65=1-9066 and log9-753=0-9891 , then find the value of
52:04x80-65
9-753

If log32:9=1-5172.log568-1=2-7544 and log13-28=1-1232 ,thenfindthe value of

log

13.28)°
10%#
32-9%568-1

Iflog2=0-3010 and log3=0-4771 , thenfind the value of log(()-()())b

x'yt
Provethat : log[ 5 J =x(log y—logz)+(y—z)logx.

z x"

3

-5 asasum and difference of logarithm.

Express log—
b - 4
(a) If antilog 1-5662 =36-83 | thenevaluatethe following :

(1) antilog 1-5662 (11) antilog 2 - 5662 (111) antilog 2.5662

(b)  Findthevalue of antilog (log x)

1
Find the value of (17)2 if log17=1-2304 and antilog 0-6152 = 4123
If log

210

3=0-4771 ,find the value of log,, 0-027

520-4x8-065

Using the log tabl luate:
sing the log table, evaluate 97.33

If logx—log(x—1)=1log3 ,thenfind x.
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[ Important Points |

)

1. Ifa”=n ,thenlog,n=x

2. log,MN =log, M +log, N

4. log,(M)" =Nlog, M
6. log,1=0

8. log,axlog, bh=1
O<ax<l

10. log, 0=+,

12, log,,n=Ilog.nx0-43429

14. m=logn < n=antilog m

15. antilog (logn)=n

[a>0. a=l. n>0]

3. Iogﬂgrlo 1, M—log, N
N

3. log, a=1

7 log, M =log, M xlog, b

9. log, 0=—c, If a>1

11. M =e|ag[,,1f

13. Theinverse oflogarithmis known as Antilogarithm

Answers
Exercise 9.1

I. log,64=6 2. log,, 10000=4 3. log,1024=10
-+ logs[—;—_]z—Z 5. log,, 0-001=-3 6. [0g48:%
7. 5%=25 8. 3%°=720 9. 107%=0-01
10. 107" =01 ii, ze-b 12. (JE)"‘=4
27
13. 729 14. 5 158
Exercise 9.2
4.(1) 1-5562  (i1) 0-5818 (iii) 0-9815  (iv) 1-8451 (v) 0-0037 (vi) 0.2330
2 1 .
5.-2 6,16 7. 21 8. (1) log20 (i) log2x’
Exercise 9.3
1.(1)3 (i) 1 (i) 0 (iv)2 (v) 2 (vi) 3
(vii) 1 (viii) 4 (ix) 3 (x) 5 (xi) 4 (xii) 3
(i)
1.(1)3.4492 (ii) 2.6021 (i) 1.4359  (iv) 0.9542  (v) 1.8312
(vi) 3.5441  (vil) 2.9245  (viil) 4.4579 (ix) 0.0913 (x) 53.5130
(xi) 4.0069  (xil) 5.5062
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Exercise 9.4
1.(1)20-94 (11) 258-6 (1) 1-213 (1v) 0-2000 (v)0-001763 (vi) 0.01061
2.(1)1328-0 (i) 0-03820 (iii) 1-995 (iv)2-924
3.(1) 0-04707 (ii) 2-831

Miscellaneous Exercise 9
1. (C) 2.(A) 3. (D) 4. (D) 5.(C) 6. (A) 7.(B)
2.(C) 9.(C) 10. (A)

1.2 B {8 B
h—1

14.2:3010 15.3 or -3 16.6-611

17.2 18.100 21.2-6338

22.-0-9020 or 1-0980 23.-7-3314 or 8-6686

25. 3logl1-7log5-5log7

26. (a) (i) 0-3683  (ii) 3683 (iii) 0-03683 (b) x

27.4-123 28.3.4313 29.43.03 30_%
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