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Introducti

Logarithms are powerful mathematical tools |
- used to simplify complex calculations,
particularly those involving exponential
growth or decay. They are widely applicable
across various fields, including banking,

Step 2:Count the number of places you
moved the decimal: 8 places

Step 3: Write in scientific notation: 8 places
0.0000000315 =3.15 x 1078

Since we moved the decimal to the right,
the exponent is negative.

science, engineering . and - information Conversion of Numbers from
technology. Scientific Notation to Ordinary
Scientific Notation Notation

A number in scientific notation is written as: m; Convert 3.47 x 10° to
aXx10" wherel <a< 10 andn € Z ordinary notation.

Here “a” is called the coefficient or base 09302003

number. : Solution:

Conversion of Numbers from

‘scientific noW 09302001

Solution:

Step 1: Move the decimal to get a number

between 1 and 10: 7.8

Step 2: Count the number of places you

- moved the decimal: 7 places

Step 3: Write in scientific notation:
78,000,000,= 7.8 x 10’

Since we moved the decimal to the left, the ;

exponent is positive.

Example 2: Convert = 0.0000000315 to
scientific notation. 09302002
Solution:

Step 1: Move the decimal to get a number
between 1 and 10:  3.15

| ®

Q.1 Express the i

scientific DW o
() 2000000 ‘

Solution:

09302005

Step 1;

pemn

icient: 3.47

move the decimal point 6 places to the right.
3.47 x 10°=3,470,000

Ordina Notation to Scienti @: §§ ;: s
: ( Exponent: 10 |
-N-O—tm Q Step 2:Since the exponent is positive 6
Example 1: Convert @ i to
o)

Example 4: Convert 6.23° x 107 to
ordinary notation. 09302004
Solution:

Step 1:Identify the parts:
: Coefficient: 6.23
Exponent: 107
Step 2:Since the exponent is megative 4,
move the decimal point 4 places to the left.
6.23 X 10™* = 0.000623

2000000 = 2,! 000000.I

=2.0x 10° -

Move decimal point 6 places to the left. ‘
(ii) 48900 09302006
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Solution: ' = 30 a
-iooo=4f 8900] @Eﬁgﬁjﬁ 00000
x10™

- 4.89x10* O

09302013
fove decimal pomt 4 places Solution: ,
iii) 0.0042 302007 1.5x1072 |
Solution: Since exponent is negative 2, move decimal
1.0042 =0. 00 . ' point 2 places to the left.
=42 = 0.015x10%1072
“fove decimal point 3 places to the right. = 0.015x10%72
v) 0.0000009 09302008 = 0.015x10°
Solution: : = 0.015x1=0.015
1000009 =0 0000009,! 0 ; (iv)1.77x 107 : 09302014
=91 07 Solution:
fove decimal point 7 places to the right. 1.77x 107
¥) 73 x 103 09302009 Since exponent is positive 7, move decimal
‘:)lut]gm_. i 3' ; point 7 places to the rlght7
x10° =7, 3 x10 = 17700000.0x10""x 10
= 7.3x10'x10° ‘ = 17700000x 16~ ©)
= 7.3x10'" =7.3x10* - -

o
‘ove decimal point 1 place to the left.

' 1= 17,700,000

vi) 0.65 x10° % x )5.5x107° 09302015
) “ﬁ Solution:
Solution: Q Since exponent is negative 6, move decimal

55x10°= 0.6 W point 6 places to the left. ‘
=6.5x107'%x10% 265x1071*2 = 0.0000055x10% 107
=6.5x10! | = 0.0000055x 105 '
Move decimal point 1 place to the right. = 0.0000055x 10°
22 Express the following numbers in = 0.0000055x] +10°=1

ordinary notation, S = 0.0000055

i) 8.04x10? : 09302011 (vi)dx10~° 09302016
Solution: : Solution:
£04x 107 Since exponent is negative 5, move decimal
Since exponent is positive 2, mové decimal point 5 places to the left.

ant 2 places to the right. : : = 0.00004x10°x 1073

= 804x107x10° | = 0.00004x10°°
= 804 x1072"2

Il

= 804x10° Glalol=

0 00004><10° @ @@m
- 804x1 = 804

1 : 2
) 3>f10 e “0930 I%Q speed  of hght is

L7

Solution approximately 3 x 10® meters  per

10° - second. Express it in standard form.
>ince exponent iW&e decimal 09302017
momt 5 places to the right Solution: i :

= 3.0x10° = 300000.0x 10~5x 1 0°




3x 108 M4 = 300,000,000x 10‘8>< 10® my (
= 300,000,000x KKKX
Wﬁm 109 m/S

- =300,000,000x1 mz

= 300,000,000 My

Q.4 The circumference of the Earth at
the equator is about 40075000 metres.
Express this number in scientific
notation.

09302018
Solution:

400 75000|m =4.0075 % 10'm

Move decimal point 7 places to the left.

Q.5 - The diameter of Mars i 1s 6.7 &C
019

103 km. Express this nu
=g 779 X 103 km

form. (Correctlon)
=6779 x107x10°km

Solution:
The dlamete
=6779 x10~"km
=6779 x10%m
=6779 xlkm
- =6779 km:
Q.6 The diameter of Earth is about

1.2756 x 10* km. Express this number
in standard form. 09302020
Solution:

1.2756x10%km = 12756x10"*< 10" km
= 12756x10"**km

iy

= 12756x10° km

=12756x1 km
- = 12756 km
Logarithm %&(
A Ioganthm is based on tw
logos and arithm s ratio or
proportion. napier, scottish
mathematician,  invented the word

logarithm. it is a way to simplify complex

w

AHO\'-"

K@osa

d division

involving
of large

Logarlthm of Real number
The logarithm of a number tells us how

‘many times one number must be multiplied -

by itself to get another number.
The general form of a logarithm is:

logy(x) =y

- Where:

b is the base,

x is the result or the number whose
logarithm is being taken,

y is the exponent or the logarithm of x
to the base b.
This means that:
bP=x

(Exponentlal form’

¥ (Logrithmic form)
of x to the base b
s that when b is raised to the
power y, it equals x. The relationship
between logarithmic form and exponential
form is given below:
logb(x) vy b =x where b >0, x > 0

and b#1
Example 5:

I

Convert
exponential form.

log,8 =3 to
09302021

Solution: log,8=3
; Its exponential form is: 2° =8
Example 6: Convert log 100 = 2 to

exponentlal form. 09302022

Solution:

- logmlOO 2
- Its exponentl

fo 1 00

alue of X in each

09302023
Solution:
log25=x :
Its exponential form is:

5"=25
= 3T

32 =

B ),



By comparing exponent, we get '

= x=2

(i) log,x = 6 %@%
Solution: “@
logx=6 Q

Its exponeritigl for is: 2‘S ey

x = eI IR Ik e D

=>x =64

Example 8: Convert the followmg in
logarithmic form:

Q.1 Express each of the following in

logarithmic form:
(i) 10°=1000
Solution:

10° = 1000

= log,, 1000 =3

(ii) 28 = 256
Solutlon
=256

- log2256ww

(iii)) 37 =
Solution:
3=

09302026

09302028

1

.7
= log, ?17—- =3

iv. 20%=400
Solution:

20% = 400
::’1(3820 400 =2

1
(v) 16 4 = :

09302029

09302030

Solution:

S @@m@

(vi)112 =121 09302031 -

mﬁ@@ _

Solution:

09302025

(@O@@m

Its logarithmic form is:
log3 81=4

in =1

Solution:

o=d

Its logarithmic form is:
log, 1=0

112=121
= log;; 121=2
(vi)p=4q"
Solution:
p=q W@ @@m
T
(viii) (32)% ey 09302032
Solution:
o
= 1
32) ==
(32)° - 5
= log taol
k 32 2 5
Q.2  Express each of the following in

exponential form:

() log, 125=3

Solution:
log,125=3

= 5 = 105

(ii) log, 16=4

Solutlogi]@ @@m :

09302033

09302034

(iii) log,, 1=0 09302035
Solution:

log,23=0
= 230=]

(iv) log, 5=1

09302036

T
= 33 =

‘ e Nega)



log,5=1
= 5'=5

(v) log, l =3

&m@ﬂ@

Solution:

log, —

I»-Amr—-

= 273=
8

(vi) %= log, 3 09302038
Solution:
= log, 3
1
= 9=
(vii) 5=log,, 100000

09302039

m@@

09302040

.Solution:
5 =log,, 100000
= 10’ = 100000

1
viii) log, — =
(vl log, mwﬁw

‘Solution:

lo —1——
g, 16
1

o B

16
Q.3  Find the value of x in each of the

following:

(i) log 64=3

Solution:

log,64 =3

In exponential form

x =64

=4

By comparmg bases, we get
x=4 '
(ii) log, 1=x
Solution:

10g5 I=x

In exponential form

~2

09302041

) @m%“

X =9

(iii) log, 8=1

Solution:

log, 8 =1

In exponential form
(' =8

= X=96

(iv) log,, x=-3

Solution:

log,,x =-3

In exponent form

10%=5%

|
—=Xx
10° K@
R/
x=0.001

3 _
(v) log,x = >
Solution:
logax = =
In exponential form

2
42=x i

(vi)r log,1024 = x 0930
Sy
:&n exponenﬁal form

2"=1024

‘2x=210A

x=_10

.‘ut

iy comparmg exponents, we get

By comparing exponents, we get.

‘N‘N|NININ|N|N|N|N|N

09302043

09302044

09302045

1024

256
128
64
32
16 -

(o]

S
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Common Logarithm

The common logarithm is the logarithm wi
log (when no base is specified, it is us

For example: “

10'—10<:>1
oglOO 2

10° =1000 < log1000 = 3andsoon.

m@ﬁ

@@m NG

tten as logy, or simply as

_ History
English mathematician Henry Briggs |
built Napier’s work and developed
the common logarithm. He also "
invented logarithmic table.
For further information, you can use
the following link:
https://www. britannica.com/biograp
hy/Henry-Briggs

107! =3—=.0.1© log0.1=—1
10
1626 tia 0.01 < log0.01=-2
100
= ——=10.001< log0. 001=-3 and soon.
- 1000

aharacteristic and Mantissha - of
Logarithms

A logarithm of a number consists of two
parts: the characteristic and the mantissa

Here is a simple way to understand the%

Characteristic Q

The characteristic is the te%%m the
logarithm. It big or small the
number is. :

Rules for Finding the
Characteristic

(1) For a number greater than 1:
Characteristic = number of dlglts to the
left of the decimal point — 1

For example, in log 567 the characteristic

=3-1=2

(1) For a number less than 1: :
Characteristic = — (number of zeros
between the decimal point and the first
non-zero dlglt + 4y L

For example, in log 0. 0123 the characterlstlc ;
=—(+¥)=2or2 "

Example 9: Find charactenstlc of
followings: Q
(1) log 725 09302047  (ii) l%

(11i)log 0.0004
(i) log 725 .
Solution

iv) log 0.54 09302050

Characteristic=3 -1 =2

mvmeen s |

Ao
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(ii)log 9.87

Solution: :
Oirenceey

(Number) = Characteristic + Mantissa

Characteristic=1—-1=0

(1ii) log 0.00045

Characteristic =~ (3 + 1) = 2
(iv)log 0.54 :

Characteristic = — (0+1) = 1
Mantissa
The mantissa is the decimal part of the
logarithm. It represents the "fractional"
component and is always positive.
For example, in log 5000
mantissa is 0.698
Finding Common nggnthm of a
Number :
Suppose we want to fing the common -
logarithm 0 'ﬂ\ step-by-step

ogarlthm i1s given

3.698 the

:Separate the integral and decimal

parts.
Integral part = 13
- Decimal part = 45
Step. 2: Find ‘the characteristic of the
number

|




Characteristic = number of digits to the left

of the decimal point — 1
=2-1=

Step 3:In  common

(Complete table is glven a

his 1271.

13 and col
erence Check the
“(i \ of row number 13 and column

So, the value of log 13.45 is 1.1287
Example 10: Find logarithm of the
following numbers:

(i) log345 . (ii) log 5.678

(iii)log 0.0036 (iv) log 0.0478

(i) log 345 09302051
Solution:

Characteristic=3—-1=2

Mantissa = 0.5378 .

(Look for 34 in the row and 5 in the column
of the log table)

So, 10g(345) =2 + 0.5378 = 2.5378

(ii) log 5.678

Solution:
Characteristic=1—-1 =
Mantissa = 0.7542 =
So, log(5.678)

093

gé 2)

7542 = 0 7542

52

e )

book), check W number
Logarithm Table _
g bachis S Mean leference
: ; 6/7 8 9
5|29 33 37
3(26 30 34
i 1(24 28 31
| 13 | 1139)1173) 1206 1239/ 1271 1303 1335 21923 26 29
14 | 1461 1492 1523 1553|1584/ 1614] 1644| 1673( 1703 1732| 3 6 9|12 15 18(21 24 27
. L | uuu
Step 5: Add the numbers found in step 3 : ‘@U 7
~ and step 4. i.e. 1271 + 16 —'1287 which is2; &@“E undeﬁned
the mantigsa Q log ( a) u l
Step 6: Finally, combine th
and mantissa p 2 and step (iii) log 0.0036 ; 09302053
5 respectively. t1.1287 Characteristic=—-(2+1)=-3

Mantissa = 0.5563

(Look for 36 in the row and O in the column
of the log table)

So, 10g(0.0036) = — 3 +0.5563 =3 .5563

(iv) log 0.0478 09302054
Characteristic = — & G 1) =-2=2
Mantissa = 0.6794

(Look for 47 in the row and 8 in the column
of the log table)

So, log(0.0478) = — -2+0.6794 =2.6794

a logarithm tells you
0 Wthh a base (usually 10 for

ommon logarithms) must be raised to
obtain a  particular number, the
antilogarithm tells you what that number is,
when you have the logarithm.

ber 5 in the mean difference which is




L Logarithm(exponent)

Antilogarithm(result)

o —_ 2
Base WW OKX

In simple terms:

Iflogy(x) =y & bY = x then the process

of finding x is called antilogarithm of y.

Find Antilogarithm of a number

using tables:

Let us find the antilogarithm of 2.1245.

The step-by-step procedure to find the
antilogarithm is given below:

—

Step 3:Find the mean difference:

. =2
antrssa 0.1245
Step 2:Find - corresponding value  of
mantissa from antllogarlthm table (given at
the end of the book):

Check the intersection of row number 12
and column number 4 which prov1des the
number 1330.

Remember!
The word antilogarithm is another word
for the number or result. For example,
in 43 =64, the result 64 is the
antilogarithm.

Check the intersection of row number 12 and the column number 5 of the mean difference in the

zntilogarithm table which gives 2.

- (\\ngo\ ¢ A©
Antilogarithm;Table \\ [~
Milaha s X\\ﬂ/\>\}K /%k;‘; " Mean Difference

1 2 3|4 6|7 8 9
.11 [ 1288] 1291 1303|1306/ 1309[ 1312[1315| 0 1 1| 102 2|2 2 3
12 | 1318\§3b{ 1824} 1307 34| 13 » B 212 2 3f
-13 [ 1349] 1352| 1355( 1358 1361} 1365| 1368 1371| 1374 dle g B 6 2 o ) e (R R o 15 i T
.14 | 1380|1384/ 1387| 1390| 1393 1396/ 1400| 1403/ 1406 2110 B0 R R B O e B ] B N S
.15 [ 1413]| 1416| 1419] 1422 1426 14291 1432|1435/ 1439|1442/ 0 1 1|1 2 2|2 3 o

Step 4: Add the numbers found in the step
2 and step 3, we get 1330 + 2 = 1332

\tep S: Insert the decimal point:

\nce characteristic is -2, therefore the
“ecimal point will be after 2 digits right

from the reference position.” So, we get

133.2.

Thus, the antilog (2.1245) = 1,33.2
Example 11: Find the value of x in the
‘ollowings: D
D logx =05y | Rk i \ﬂ‘&
ii) log x =~1.4567 | The placeit N

iii)log x =-2.1234 | DR

o1t is called

Mantissa = .2568

~ Table value = 1803 + 3 = 1806

So, x = antilog (0.2568) = 1.806
(Insert the decimal point at reference
position).

(ii) log x =-1. 4567 09302056
Solution:

Since mantissa is negative, so we make 1t
positive by adding and 2

logx =

0.5433 = 2.5433

¢ characteristic = 2 and
Mantissa = 0.5433
Table value = 3491 + 2 = 3 493

(1) logx= O.ZSGW , nce position. For ; ©
3 09302055 example, in 1332, the So,  x=antilog (2.5433)
Solution: reference  position  is ; =0.03493
Characteristic = 0 between 1 and 3 .

Y S O

"-31‘



Since characteristic is2, therefore decimal
point will be after 2 diglts left from t
reference position
(iii)log x = -2.1234
Solution :

Since mantissa i ‘v:‘{ e we make it
positive by -@J_\N subtracting 3
logx =-3+3-21234

=-3+0.8766 =3.8766

Here characteristic = 3 , mantissa = 0.8766
Table value = 7516 + 10 = 7,526

So,  x=antilog (3.8766)
= 0.007526 (Since

characteristic =3

m%@“

therefore dec m
left

e after 3 dlgltS
osition.)

Uﬁty*U

wiss mathematician and phyéicist Leonhard Euler
introduced ‘e’ for the base of natural logarithm.
For further information, you can use the followmg
link:
https: //www.brltanmca.com[blography/Leonhard-
Euler

Natural Logarithm
The natural logarithm is the Iogarlthm with

base e, where e is a mathematical constant
approximately equal to 2.71828. it is

denoted as /. .

Difference between Common and Natural Logarithms

The bse of a common logarithm
is 10.

use calculations,
espe s01ent1ﬁc
engmeermg apphcatlons.

and

: fGanith .
ii. It is written as log,;(x)or s ln(x)

"log (x) when no b
i Common 10 idely 111 Natural logarithms are commonly

The base of ,3’1 ara

used in higher level mathematics
particularly calculus and applications
involving growth processes.

e S e . . S B

Exercise 2.3

Q.1 Find characteristic = of the No.of zeros between decimal pomt and 1*
following numbers: _ ; non-zero digit=1

(_i) 52_87 09302058 Characteristic = — (1+1)=—2 or 2.
Solutmn: (iv) 234.7 09302061
5287 Bk ' Solution:
Number of digits before decimal place = 4 234.7
Characteristic = 4-1 = 3 No. of digits- before deci int =
(ii) 59.28 09302059 Charac
Solution: W 09302062
59.28 Q ey
No of digits before decimal [ﬂja “ 000049
Characteristic = 2—1 =1 No. of zeros between decimal point and P
(iii) 0.0567 09302060 non-zero digit = 4
g‘gg’;‘;’m Characteristic = — (4+1) =—5or 5.

e ~(vi) 145000 09302063

et \
— 38




145000

Solutiom: . : : Character @@mz

No. of digits before deCImal point = L 5490
Characteristic = 6—1 = QS : ’
Q.2 Find logarlthm o @ . log 0.000354 = 4 .5490
numbers: Q.3 Iflog3.177 = 0.5019, then find:
(i) 43 09302064 (i) log 3177 09302070
Solution: A Solution:
log 43 Characteristics = 4—-1 =3
istic Mantissa= .5019 :
h t =2-1=1
&aﬁgszrfngm ‘ v log 3177 =3+ .5019 = 3.5019
log 43=1 + 6335 ; (ii) log 31.77 , 09302071
log 43 = 1.6335 Solution:‘ :
(ii) 579 99302065 Characteristics =2-1 =1
Solution: : - Mantissa =.5019
log 579 - log 31.77 = 1+ .5019 = 1.5019
Characteristic = 3—1 =2 (i) log 0.03177 09302072
Mantissa = .7627 Solution:
log 579 =2 +:7627 i . i Characteristics = =( 1+! C
log 579 =2.7627 '. ]

(iii) 1.982 0930 2\( /
Solutiom: M 3 5019
log 1.982 Q4  Find the value of x

Characteristic = 1-1 = (i) ldg x=0.0065 09302073
Mantissa = .29 - Solution: . <
log 1.982 =0+ .2971 log x =0.0065 ,

log 1.982 =0.2971 ' ' characteristic = 0

(iv) 0.0876 ; 09302067 - |  Mantissa = .0065

Solution: ; x = antilog (0.0065)

log 0.0876 , 1o x =15

Characteristic = —(1+1)=—2or 2 (i) logx=1.192 09302074
Mantissa = .9425 Solution: ; :
log 0.876 = 2 +.9425 | logx=1.192

log 0.0876 = 2. 9425 ~ e i

(v) 0.047 _ 09302068 ;

Solution: x = antilog (1.192)

[og 0.047 i = 1A5.56 = 15.56

=X 1 LA
Characteristic = —(1+1) = -2 or 2 (lll) og xX= é @@ 0?302075
Mantissa = .6721 @@ M)
g8 = %X ake mantlssa positive add and subtract 4.
10g 0.0876 = 2 ' :

(vi) 0.000354 @W log ¥ = —4+4-3.434
“ 09302069 = :
Solution: : log x =—4 + .566 = 4.566

log 0.000354 ; Characteristics = 4 or —4

39L
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Mantissa = .566

x = antilog (4 .566)
x=1A5.56 = 15.56

x=0.00037681 Oﬂ“@%ﬂ
x= 0.00036W o
(iv) log x=

Solution:

-1.5726

To make mantissa positive add and subtract 2.
log x=-2+2-1.5726
logx=-2+4274
log x = 2 4274

Characteristics = 2 or —2
Mantissa = 4274

x = antilog ( 2 .4274)
x = antilog (2 .4274)

09302076

Table value
2673+3=2676

@ 5% x = 4.3561

Nanor/

09302077
Solution:

log x =4.3561

Characteristic = 4

Mantissa = .3561

x = antilog (4.3561) = 2,2710.=22710

(vi) log x=-2.0184 09302078

Solution:
logx =-2.0184
To make mantissa positive add and subtract 3.
logx =-3+3-2.0184
= 3+.9816
x = antilog (3.9816)
x =0.009585

s
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Laws of Logarithm

Laws of logarithm are also known as rules
or properties of logarithm. These laws help
to simplify logarlthmlc expressions and
solve logarithmic equations.

1. Product Law

log, xy = log,, x+ log,, P :
The loganthms ofa product are the sum of :
the laganthms of the factors. Lip e
Proof: Let
-m=log, x

and n=log, y

o oE) O
) o“mm“
In exponential form: ‘
x=b"andy=p"
Multiply x an
xy=5b"b"=

In loganthrmc form:

log, xy=m+n

log, xy =log, x+log, y [From (i) and (ii)]
2. Quotient Law

) loga r logb y
¥

The "Ioganthm 0f a quonent is the
'»dxﬂ'etence betweeﬁ ‘he logarithm '

@
s X | (1}

...(i)

Q

andn=log, y

In exponential form:
x=bl and  yp=p"
Divide x and y

' T Wl

1 40 =




xb’"
e

In logaﬁthm}c form: o)
s N
y .

=bp""

Proof: Let
m=log, x

x=b"

Raise both sides to the power n :
XEBT =AY g
In logarithmic form: “ ,

log, x" =mn

..(0)

n exponential form:

ave wide range of
Hons many fields. Here some
xamples are given about the apphcat:ons of .
logarithms.

Example 12: Expand the  following
logarithms: : '

(1) Iog3~(20) (ii) log2 (9)5'.

(ii))  log,, 27 ' : +

(@ log,(20) 09302079
Solution:

=log;(2x2x5)

= log,(2*x 5)

=log,(2)’ + log, 5

=2log,2+ log, 5

@ @@m 09302080

log, x" =n.log, x [From (i)]
log,,27 :

4. Change of Base Law (iii) log;, Tl

— - Solution: ‘

log,,27
ThJsl L log27
_logarithm from “5” to any other bas oE-
3

Proof: Let : =’10835 : 3

m=log.x ... log2”
iz exponential form: : _3log3

f"=x 5log2 ;
Tzking log, on both sides Example 13: yan @@m followmg
log,b™ =log, x -
mlog, b=log, x WQ
_log, x ““@
log, b www | Sy
x—
Nesf XY

fog, x = log, x —=2a [From (i)] @ ng( : J o 09302082

log, b :

e




w4
z

s

= 310g2

=3[ log, (

8
(ii) log, (ﬂj =8 log, (ﬂj
s i

=8 log, (xy) - log, 2]

= 8[log; x + log, y —log, z]
Example 14: Write as a single logarithm:

09302083

O

(i) 2log,10-log, 4 09302084
(i) 6 log, x+2 log,11 09302085
Solution:
2 log,10-1log, 4
=log, (10)* —log, 4
=log, 100~ log, 4 K‘X
100 | ““m
- log3 e
= log,

(ii) 6 log, x+2 log3 11

@E@Qﬁ@@ \

Zraai
@ﬁﬂc +§21)

= log, (12 lx )

- Example 15: The decibel scale measures
sound intensity using the formula

L =40 log,, (ILJ If a sound has an

intensity (I) of 10° times the reference
intensity (/,). What is the sound level in
decibels? 09302086
1
I

(2]

Solution:

L =40 log,, [

Do you know?
In (0) = undefined
In(1)=0

Put 7=10°7,, we get In(e)=1

MY

40 log,, (10)°
L=40x 6 log,,10
L=40x6 (. log,10=1)
L =240 decibels

Exercise 2.4§

Q.1  Without using calculator, evaluate
the following:

(i)_ log,18—log,9 09302087
Solution:
log,18-1log,9

logz(lgj

logz

(n) logz ‘QWW

Il

P

09302088

log,64 +log 2

log,(64%2)
logs( 128)

log(2)
710g22 10g22

= )
@)@%@0&

3 log3 8—log;18

I

3

09302089

lution:

Solution:

T

1 :
log, 8% —log;18

()

g3
18

—( 42 }=




1 & :
(23 )3 | _' = lo @3 @@ S ‘ 09302003
= vdog, :
2 SR “ -
= log3 % | ““m ~Iog 25+2log3 ‘
1 2 1
= log, 5 | = log(25)2 +log3’
1 : ‘
= log, o = log(Sz)2 +log9
5 = log5+1log9
= 1 :
it = log(5x9)
= =llog,3 log 45
= S (- log,a=1) (i) log 9 — log % 09302094
(iv) 2log 2 +log 25 09302090 Solution:
Solution: log 9 — log- XS ]
’Iog2+log25 3
= log2*+log25 : &ﬁm
= log4 + log 25 ‘ @ @@
= log (4x25) o)
= log100° W&X 3
E “ m = log(9x3)
- SR e
Y ; e Byt (iii) log.b*.log,5 09302095
(v) B—log4 64 + 2log 25 09302091 ~ Solution:
Solution: log,b"log, 5’
1 : : = 2logsb.3log.5
—log,64 +2log, 25
3 ; : = 6l°g5b %Qé (by change of base law)
= —log4(43)+210g552 Jogs o
3 _ 6logh
= Lleg avdiong s loga
3 N
‘ e = 6log
= 1(1)+4(1) (log,a=1) (iv) 2log,x+log,y 0930209
L5 : | Solution‘
= 3x+ @ @©m
i) log,12+log,0.25 09302092
Selution: k
bes 12+log; 0.25 ““@ log3 x Y
3 _10%3 (12x0.25) (v) 41(_)g5x—log5y+log5 09302097
E e ()1 Solution:
02 Write the following as a smgle 5
legarithm. . 4 log,x —log.y+log.z




log5x4—log5y+logsz

( 4
J+ log5

log;
Y

(x*
.= log,| —

)
: X
(vi) 2Ina+3Inb-4/nc

Solution:
2/ma+3/Mmb-4/imc

= fna’*+/n b’* - ¢nc
= fn(aZXb3)—€nc4‘

: a2b3
- (2]

Q.3 Expand the followmg using laws of

logarithms: l

11

i) log| —

® g(sj
09302100

b

= log;

09302098

A

Solution:

lo (-1—1-)— —logS
g 5

- (ii) logs,\/sa6

‘Solution:

logs vV8a°
1
e 10g5(8a )
1
= Elogs(Saﬁ)
- %(log58+log5a6)

= %[log523+log5a ]

I

;[310g52+610g5a] “ \\)%“@

1
= 5x310g52+—

= % logs2+3logsa

Solutlon :
=
c
¢na*b —Inc

= fna*+fnb—-Lnc
= 2/na+fnb-fnc

(iv) log (ﬁ )5
¥ /

Solution:

= %(logx+logy—logz)

= llo x+-llo —llo z
9 i 9 gy. 9 g

(v) mi16x*

Solution:
/nY16x°
- tn(162)
%[f nl 6x3]

Il

%[@nl6+_é’nx3]

- %EnZ“ + Inx

= %x 4002+ foc.

{ AR e
44 =

Rouse

09302101

09302102

09302103

Mh&a‘_‘_—i-x_&-—_i—l-v-u-.



= i£n2+ fnx e 3 3 ’ @
o . | O 6
Sy | % o
vi) log. | —— y comparing exponents, we get
e g’( b J %%m dr=5¢+10
~ Solution: & : -10=5x-4x
{oa fas ' ~10=x
logz( b ) = x=-10
: 1 X6
l-a g J = ‘ :
= 5lo ) (iv) (—J =27  oo02108
gz( b ) e 27) 312
: olution: 5 B 7 Whiiad
= 5 [logz(l—a)—log2 b] |y —:u——_g .
= . Slogy(1-a) —5log;b (——) =27 ey v
Q4 Find the value of x in the following ZZI > 1
equations: : Q7Y =27
(i) log2+logx =1 09302105 27) = (7)!
Solution: By comparing exponents, we get
log2+logx =1 -x+6=1
log,, 2x=1 =t @@ K@
In exponentlal form %}
11(()) 2x m@< log (5x— 10) 2 09302109
50 “ m ‘Solution: "
NG log,(5x-10)=2
= x=5 , In exponent1a1 form, we get
i) log,x+log,8=5 09302106 10°=5x-10.
@ e , 100 = 5x - 10
Solution: 218 ; (1)8:1 (5): 2%
log,x+log,8=5 TRET 110
g, (xx8)=5 20 =
log,8x=5 | 2=x
[n exponential form, we get = x=22 ‘ _
2 gy (vi) log, (x+1)-log, (x-4)=2 09302110
32=28x Solution:
12_-_—_ ¥ log, (x+l) log, (x- 4@@
8 i@
4=x O
= x=4 %@
(iii) (81)" = (243)"” 0930210 O%@@ In exponential form; we get-
Solution: WW ATl i S gt x+1
(81)° = (243 o L x—4
)y =43) -
ke
1




x+1

x—4
= 4(x—-4)=x+l
4x-16=x+1
4x~—x = 1+16
3x=

A

x___53

o

Q.5 Find the values of the following
with the help of logarlthm table:
) 3.68 x 4.21

5.234
Solution:
3 68 x 4.21
Letx=———

5.234
Taking log of both sides.

el 3.68x4.21j
sl o

By applying laws of logarithm.
log x = log 3.68 + log 4.21-10g5.234
log x = 0.5658+0.6243-0. 7

log'x =1.1901-0.7188
logx=0.4713

Characteristi :

Mantissa = .4713

x = antilog (0.4713)

x = 2.960 :

- Thps o021 5 060

(ii) 4.67 x 2.11 x 2.397
Solution:
Let x=4.67x2.11x2.397
Taking log of both sides.
log x = log (4.67x2.11x2.397)
By applying law of logarithm.
log x =log 4.67+log 2.11+log 2.397)
log x = 0.6693+0.3243+0.3796

logx=13732
Characteristic = 1
Mantissa =.3732
x = antilog (1.3732)

o

xz2A3.62z2W
Thus 4.67x2.MX2'397~23.62

09302111

i\@l

i

09302112

_ (20.46)*x (2. 412)

| 754.3
(- 2.4122~2.412) (Round off)

Taking log of both sides.
(20.46)*x (2.412)

754.3
By applying the laws of logarithm. :
log x = log(20.46)*+log(2.412)-log(754.3)
log x =2 log(20.46)+log(2.412)-log(754.3)
log x =2 (1.3109)+(0.3824)—(2.8776)
log x = 2.6218+0.3824-2.8776
log x =3.0042-2.8776

logx=0.1266
" Characteristic =

Mantiss @
3 @%{?@m@

log x = log -

(20.46)* x (2.412)
7543
J3 9.364 x 21.64

sl 3.21
Solution: !

39364 x 21.64

3.21
Taking log of both sides .

J9.364 x 21.64

421
By applying the laws of logarithm.

log x = log4/9.364 +log21 64-log 3.21
log x = log( 9 364) +l m—log 3.21
»‘ “ +log 2,1.64-log 3.21

Thus ~1.339

09302113

Letx =

logx =

(0 9715)+(1.3353)=(0.5065)

log x —0 3238+1.3353-0.5065

log x = 1.6591-0.5065
logx=1.1526
Characteristic = 1

e

=46



Mantissa =.1526

x = antilog (1.1526)
Q

x=142] m Q

09364 x 21.64 2 |
Thus =

321 a

Q6 Th to measure the
magnitude earthquakes is given by
M=log,, [Ai] If amplitude (4) is 10,000

and reference amplitude (A ,) is 10. What
is the magnitude of the earthquake?

09302114
Solution: :

Given that M = loglo [ J, A = 10,000, |

A=10
Putting the values

Mgt (10 000

10g10103
M =3 log,, 10

M= 3(1)

- log, a—l

Thus the magnitude of earthquake 1s 3.
Q.7 Abdullah invested Rs. 100 ,000 in a
saving scheme and gains interest at the
rate of 5% per annum so that the total
value of this investment after ¢ years is
Rs y. This is modelled by an equation
¥y =100,000 (1.05)", > 0. 09302115
Find after how many years the
investment will be double.
Solution:
Given that y = IOO 000 (1.05)
Single investment = Rs.100 ,000/-
Double investment = Rs.100 ,000x2
= Rs.200,000/-
Let 1nvestment after t years i
= Rs.200,000 putting t
’OO ,000 =100,0
200,000 ___(1.0

=D
Q

a
(©)

100,000

~anor

%@% sides
(1.05)!

0g2=tx 0.0212
0.3010

0.0212
14.19 =t

= =14.19 years

~On rounding off we get

e

@g@%@( -

- Given that T = T, x (0.97)!%

t~ 14 years

The investment will be double after 14
years.

Q.8 Huria is hiking up a mountain

where the temperature decreases by 3%
(or a factor of 0.97) for every 100 metres
gained in  altitude. The initial
temperature at sea level is 20°C Using
the formula T*—T %, calculate

x( 0 G
1tude of 500

09302116

Solution:
h

MG 0
Initial temperature at sea level = T; = 20c°
Altitude or height = h = 500 m.

Putting the values in eq.(1)
500

T=20x (0.97)®
T =20x (0.97)°

- Taking log of both sides

a7

log T = log 20x(0.97)°

log T =10g20+log(0.97)°
log T =1log20+5log 0.97

log T = 1.3010+5(T.9867)
log T =1.3010+5(-1+.9867)

log T =1.3010+5(~0.013
log T = 103@
\\@ 2

- T = antilog (1.2345)

antissa = .2345

T~17.16
Thus temperature at an attitude of 500m will
be 17.16° approximately.




SO Choose the correct option. KX@ ; (b) 0.6010
i. The standard form @@@% (c) 2.3010 (d) 2.000
| 302117 i. log(0)= 09302123
() 52,000 . (a) positive (b) negative
 (©3, (d) 52,000,000 (c) zero (d) undefined
li. Scientific notation of 0.00034 is: 09302118 viii. log 10,000 = S
@34x10°  (b)34x10" e )3
(€)34x10*  (d)34x107 (c) 4 @5
iti. The base of common logarithm is: _ix. log5 +log3 = ‘ adiostis
83)03"9 (b) 10 (a) log 0 (b) log 2
()2 (@ e @M@F) (d) log 15
iv. log,2’= 09302120 3 :
(@1 (b)2 X. 3*=8l in logarithmic form is: 09302126
()5 . (d)3 (a) log;4=81  (b) log, 3=81
V. ng 100 = 09302121 (c) log, 81=4 0g, 81=3
(@)2 ()3 ﬁd\ﬁ
(c) 10 (d) 1 el %i}@i
vi. Iflog 2 =0.3010, then log 200 is: ps30fiz2 @@W 1

OY\*“”\ -
| b [ii [ b | iv LS
viii [ ¢ |[ix | d ]| x| e

' i\ 1\
Wj\\gdﬁu c |vii| d

1. If a = b x 10" is written 1n scientific

notation then: 09302127
(@ 0<b<10 (b) 0<b<10
(©) 1<b<10 @ 1<b<10

2. For the log 0.00327, characteristic is:

09302128
(a) -2 (b) -3
(c) 3 (d) 0
- 3. Characteristic of log 4. 9><10 iS: 09302129
(a) -5
(c) 4

Loganthmlc and exponeﬂ%
4 If a = n then: 09302130
(b) x =1log, a

(c) X= loga n (d)a=log, x

"lultiplc Choice Questions (Addition:

S. The relation of y = log, x implies:

: 09302131
)l =2 (b) amx
() =y (d) y =x

6. The logarithm of unity to. any bae 1S
09302132

09302133
(a) 1 ()0
(e)-1 (d) 10
8. The base of natural logarithm is: 09302134
(a)0 (b) 1
(c) 10 (de

"lul;



Finding the value of unknown:
9. Iflog (x+3)=1og (15x —4) then

(a) 0.5
e
10. If logJ-

(a) +5

(c) +5

R

09302136

(b).—5 .

('d) mpossible

o

11. log g" is: 09302137
(a) glogyh (b) log, (gh)
() (logpg)xh (d) h log, b
12. logy x — logy vy is: 09302138
@ 225 () g,
08, ; Yy
lo
(c) log, x @ =2
log, x

13 log a><log bcan be written as:

ol

@ log, W
T B ) WG
14. Logy x will be equal to: 09302140
logz log, z
(a) 1 (hy et
08, Z log, z
lo
© log, x () 28y
log,y log, x
15. Ldg (—1-)= ------- 09302141
o ;
(a) logl (b) logn
(c) log(1-n) (d)-logn

16. If logb +log2—log(a+b) then: 09302142

A

ﬁg@(

Rew v

X@@ﬁ@o@ @ a-

“anosy
b=1
—p¥=1

Finding the value of logarithmsji

17.loge = where e ~ 2. 718
(a)0 (b) 0.4343
(c) © (d1 ‘
18. 1oge10 = . wheree =~ 2. 718 09302143
(a) 2.3026 (b) 0.4343
(c)e'® (d) 10
. { ,
19. log,—=
e T
(a) -1 (b) -2
(c)2 (d)does not exist
20.Log 77 > + log, 4° is: 09302144
(a) 0 (b) -3
SR ) g (d) +3
21. log 100 is: @(% 09302145
0.
.logmlo0 is: - 09302146
(@ 2 RORY :
(1 (d) impossible
23. The value of log4+1log25is: 09302147
(a) 2 ' () 3
(c) 4 (d 5
: 1
24. Evaluate log, —. 09302148
: g, \/7
: 1
a) -1 b -
(a) (b) 5
1 1
il d 5
(c) 5 (d) 5

25.If iogb xX= 4 and log, y = 2 then value of

09302149
@ Y&@(b) oy

(d) 10

logb xxy is:

5

d| 7 8 10

2. 00NN d\a't 4
11 \W 13 ] a 15

"16

a
17|b |18 | 20

14
4 22 23 |a |24 25

b
d
d

a

ﬁing ;



Q.2  Express the following' numbers. m :
Solution:
right.
09302151
734
. e
(i) 0.33 x 10° 09302152

scientific notations.
(@) 0.000567 Kﬁ&@(
0.000567 JRN
= 0.0005567 = 5.67x10~*
Move decimal point 4 places to the
(ii) 734
Solution:
74 34.=734x10°
Move decimal point 2 places to the left.
Solution
0.33 x 10

0 .I_3?3x 10°=3.3x10"x10°
=3 8-t
=3.3x10?

Move decimal point 1 pl

Q.3 Express the fi i
ordinary notww R
@) 2.6 x 10°

Solution:

2.6 x 10°

. Since, exponent is positive 3, move decimal
- point 3 places to the right,

2600 x 107x10°

2600 x 10°

2600 x 1=2600
(i) 8.794 x 107
Solution:

8.794 x 107

Since, exponent is negative four, move
decimal point 4 places to the left.

@)

A

ers in

09302153

. (210" =1)

09302154

egatlve SIX, move
0 Iaces to the left.
000006x 106>< 1076
0.000006x 10°°
-0.000006x 10°

0.000006x 1

= 0.000006

Q.4 Express each of the following in -
logarithmic form.
@) 3’ =2187
Solution:
37=2187

= log; 2187 =7
(ii) a’ = ¢
Solution

a=c

= log,c=b
@@@ 09302158

2 _ 147
(iiii) (12 O

Sl

(1’ =1

09302156

09302157

{12)’ = 144
= log,,144 =2
Q.5 Express each of the following is

exponential form.
(i) log 8=x
Solution
log,8=x
= 4"=8 :

- (i) log,729=3

09302159

09302160

Solution:
log9729 =3
=0 = 730

(iii) log 41024 =5
Solution:

09302161

= 0.0008794x10% 10~ ® u
0.0008794x 10* o KQ
Q.0008794x 10 0 %&m Q.6  Find value of x in the followmg
> 0'0008-794XI o : (i) logox = 0.5 09302162
= 0.0008794 Solution:
(iii) 6 x 10°° Sinsese ogex=0.5
Solution: In-exponential form

o
== 90 }




goOs — | | S m
i 15 b @ @©
o]
o . w
— x=+/9 O“ : Q.7 Write the following as a single
x=3 : legerithm. :
g el () 7 logx - 3log » 09302165
(ii) (—) =27 09302163 3 | 27 Solution: .
9 i 2
; 349 7logx—3logy
‘Solution: 3| B __ = = logy'-l og(yz)é
e 1 = logr™~log(y")
-
9 o | = log _y6
TR 33 (i) 3 log 4 — log 32 09302166
Bl o e Solution: -
3log4 -log 32
=2 3
b (3 ) =3 X = log4’—log3
=T g =
By comparing exponents we get é&@
—6x=3 mﬂ
x= 3 = log 2 ‘
1 (iii) g(log5 8+log.27)-log,3 09302167
x —— e
= :
x= 28 Solution:
- 1
2x - —(log,8 +log,27)—log,3
o fl : il
(iii) (“ﬁj =64 09302164 :
' 2164 =" —log,(8x27)—log,3
Solution: (22 3 ,gs( :) Bt
/ 2x ; 1 3
LJ =64 %—86*— = llog5 216—log, 3
32 o v 3
et 2h = log, 216)3 ~log, 3
= F =2 1
B z®3
(27) =2 XQ\ ?%i‘éé;
e “ g, log5
By companng exponents :
—10x= N 1085 3
e 6
= —1-6 = 10g5 2

)



Q8 Expand the following using laws of

m\m‘@

() log (xy 2%
log (x y z°)

logr+logy-+log
10g,x+10gy

(iii) 1033 vim

Solution:

logS\} n’

log,(m (

)1
3
logs(m’n’®)

(logsm’+lo g3n3 )

[5 logzm+3logsn]

log+/8x’

"

RN|= On|— O] =

(iii)

Solution:

log+/8x’

logv/2°x*®

log/(2x) &
1

log (2x)3xz

Iog(Zx)%

3
-1
5 0g2x

—2— (log2+logx)

Q.9 Find values of thé
the help of logarithm table:

(i) ¥68.24 %’NW

Solution:

A

09302170

~mere

By Applying laws of loganths
log x = log(68.24)3 .

log x = %—log(68.24)

log x =% (1.8340)

logx=0.6113
Characteristic =0
Mantissa = .6113

x = antilog (0.6113)
x=4.086

us /68.24 ~ 4.086
(ii) 319 a @@m 09302171

aking log of both sides

logx =log (319. 8x3_543)
log x =log 3,19.8+log3,.543

logx = 2.5049+0.5493

logx = 3.0542

Characteristic =3

Mantissa = .0542

x = antilog (3.0542)

x=1133

Thus 319.8x3.543 = 1133

36.12x750.9
113.2x9.98

Solution:

(iii)

09302172

36.12x750.9

113.2x9.98
By applying laws of logariths.
log x = log (36.12x750. 9)-log(1 13.2x9.98)

log x =log




log x=(log 36.12+l0g750. 9)~(10g1 13.2+10g9.98) |

log x
= log 3,6.12+log 7 50. 9—log1 13.2-log 9,.98
log x = 1.5577+2.8756-2.0538-0.9991

log x = 4.4333-3.0529 K&m\%ﬂ

log x = 1.3804

Characteristic = 1
Mantissa = W
x = antilog (1
x=2,4.01~24.01
Thus 36.12x 750.9z 24.01
113.2x9.98
Q.10 In the year 2016, the population of
a city was 22 millions and was growing at
a rate of 2.5% per year. The function
p(t) = 22(1.025)" gives the population in
millions, 7 years after 2016. Use the model
to determine in which year the population
will reach 35 millions. Round to the
nearest year. 09302173

Ngnors”

P(t) = 22 (1.025)"
Population for which ti

.

(1.025)"

1,5909 (1.025)"

Taking log of both sides

log 1.,5909 = log (1.025)"

0.2016 =t x log 1,.025

0.2016 =tx 0.0107 .

10.2016 _

0.0107

18.84

= t=18.84 years

On rounding off we get

t=~ 19 years.

It means 19 years after 2016 ie. 2016+19
= 2035. Thus the population of the city will

be 35 millions 503@ aﬂer 2016).

is requnred 35

o @\mﬁ@

SRy




