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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,
science, engineering = and  information
technology,

Scientific Notation

A number in scientific notation is written as:
ax 10", wherel<a<10andne Z
Here “a” is called the coefficient or base
number.

Conversion

of Numbers from

;
Ordinary Notation to Scienti \ (E
Notation O \ N\
Example 1: Convert @m to
scientific notati ﬂJﬁN o T g9302001

Solution: W

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

[ Step 2:Since the exponent is positive 6:

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 107"

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

Conversion of Numbers from
Scientific Notation to Ordin
Notation
Example3: Convert 347 x 10° to
ordinary notation.
09302003 o
Solution: - =
s:eﬁ%’*ﬁ‘ %&m
Y K S
\ cient: 3.47
jx(& L ponent: 10°

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

Example4: Convert 623 x 10 to
ordinary notation. 09302004
Solution:

Step 1:Identify the parts:
Coefficient: 6.23
Exponent: 107
Step 2:Since the exponent is negative 4,
move the decimal point 4 places to the left.
6.23 x 107* = 0.000623
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Q.1 Express thwwﬁ'g\ bers in
scientific notagfom| /-

(i) 2000000 'V

Solution:

(..JJ ll.l.':\-a.,-r"

"“‘*:\WJI#_ o\
NS

2000000 = 2,! 000000.

=2.0x 10°

Move decimal point 6 places to the left.

(ii) 48900 09302006




s
Solution:
= 4.89x 10 Q‘\ im/ 09302013
Move decimal point 4 piacﬂm Solution:
(i) 0.0042 1.5%1072
Solution: ww Since exponent is negative 2, move decimal
10042 = " point 2 places to the left,

=4.2x107 = 0.015x10%107?
Move decimal point 3 places to the right. = 0.015x10*
iv) 0.0000009 09302008 = 0.015x10°
saolution: = 0,015x1=0.015
2000009 = o ﬂl}ﬂﬂﬂ{}gﬂi 0 (iv)1.77x 107 : 09302014
=9.0x10" Solution:
“ove decimal point 7 places to the right, 1.77% 10"
%) 73 x 10° 09302009 Since exponent is positive 7, move decimal
Solution: oint 7 places to the right.
TIx0) = ?Ex 10° E 1??30{]{}1] 0x107"x 107
= 7.3x10'x10° '
= 7.3x10" =7.3x10* i
ove decimal point | place to the left. 0
u:ﬂﬁleﬂz @&g\ ; 09302015
“ i Snrlutmn
Solation: \)3 Since exponent is negative 6, move decimal
163x10°=0 W point 6 places to the left.
= 6.5¢107% 107 24510712 = 0.0000055%10% 107
=6.5¢10' | = 0.0000055x10%¢
“ove decimal point 1 place to the right. = 0.0000055x%10°
02  Express the following numbers in = 0.0000055%1 10%=1
ordinary notation, = 0.0000055
) 8.04x10° 09302011 (vi)dx 10" 09302016
Solution: Solution: ‘
R 4 10 Since exponent is negative 5, move decimal
smce exponent is positive 2, moveé decimal point 5 places to the left.
oint 2 places to the right. = 0.00004x 10’10~
= 804x 1072 10° = 0.00004x10%7
= 804 x10722

= oouum 10°
804x 10" 00 = c a@@m

= R04x] =804 ) vj\ 7
) 3x10° 30201 \‘B , speed of light s
Solution “/ﬁ

: approximate]y 3 x 10° meters  per

3 10° second. Express it in standard form.
'Z nce exponent i &re decimal 19302017
unt S places to t Solution:

3.0x 10% = 300000.0x tn'5x1n5




3x10® M4 =300,000,000x 107 %% 10° m/

=1300,000, nuﬁ} @W@L\ r\f&\

xlﬂ myg

=300,000,000x1 my

=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:

40075000m =4.0075 x 107m
Move decimal point 7 places to the left.

form. (Correction)

Sﬂluﬂuu

The diame =6. ?79 x 10 km

=6779 x107x10°km

=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
=12756x 10" km
= 12756x10° km
= 12756x%1 km
= 12756 km

Logarithm

A Iag&nthm is based on m

logos and anthmcﬁﬁ@h, ratio or
proportion. * M pier, a scottish
mathemattclan, invented the word

logarithm. it is a way to simplify complex

b

Q.5 The diameter of Mars is 6.7 il
10° km. Express this nu @ﬁ@k

et 5\@

g

L
S‘ﬁm&e involving
and division of large

calc

Logari 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:

« bis the base,

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

» ¥ is the exponent or the logarithm of x
to the base b.

i x (Exponential form'
This means that;
V=x
ALY (Logrithmic form)

I of x to the base b
that when b is raised to the

power y, it equals x. The relationship

between logarithmic form and exponential

form is given below:

log,(x)=y<> b"=x where b > 0, x > 0

and b1

Example 5: Convert

exponential form.

lqglﬂ =3 to

09302021

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

exponential form. 09302022

Solution: log,,100 =2

Its expunent:;L fm;u; = 100
ue of x in each

19302623
Solution:

log 25 =x
Its exponential form is:
55=25

= 5 =52




o
By comparing exponent, we get (i) ‘Q @j@®m 09302025
= x=2 é\ -
(ii) 1 =6
Soln:iiz:: \X\@% Its logarithmic form is:
logx=6 Q’ log, 81 =
Its tz:q:‘um:t@ﬂ&iﬁ?§ﬂ 2% =y (i) 7" =1
x = 2x2x2xIx2x2 o it
=x =64 Eo e
Example8: Convert the following in Its I"’Ei“'hn““ form is:.
logarithmic form: log, 1 =0
Exercise 2.2
Q.1  Express each of the following in 117=12]
logarithmic form: = logy; 121 =2
(i) 10°=1000 09302026 (vi)p=g
Solution: Snlutinn.
10° = 1000 @Qﬁ@
= log,, 1000 =13 ﬁa
Solution: @) (viii) (32)% =— 09302032
2*=256 Q | 2
= log,256 = 0 Solugﬁ n.l
32)5 ==
(iii)) 37 = = 09302028 s
Solution: Ty lﬂgaz %z_é
% 1
= = Q2  Express each of the following in
l 7 exponential form:
= log, :'E=_3 (i) log, 125=3 09302033
iv. 20%=400 ooz | Solution:
Solution: log, 125 =3
20° =400 = 5=125
= logzy 400 =2 (i) log, 16=4 09302034
!
(v) 16 ¢ =l Solution: (—l "(CO@
Solution: Ck
1
15‘I=_I. @%X (iii) lﬂgl, 1"'0 09302035
2 Wo % Solution:
= logy; > WT\]T\I log,23=0
u ==
fﬁ)u’ﬂn 09302031 T: 213 ;_1
Solution: ) g 3= 09202036






Common Logarithm

The common logarithm is the lnganthm
log (when no base is spectﬁed itis S us

For example: E\S\S\
10'=10es |
10* =y ﬂgiﬂﬂ 2

10° = 1000 <> log1000 = 3andsoon.

S

S\ Q{g\i\l i

isWritien as log, or simply as

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

107 =— =01 loglil==1
10
2z 1k
107 =—=0.01 < log0.01 =—
5=001& log0.01
== ﬁlﬁ =0.001< l0og0.001=~3 and soon.

Characteristic _and Mantissa of
Logarithms

A logarithm of a number consists of two
parts: the characteristic and the mantlssa
Here is a simple way to unders and th,
Characteristic

The characteristic characteristic is
logarithm. It
number is.

Rules for Finding the

Characteristic

(1) For a number greater than | ;
Characteristic = number of digits to the
left of the decimal point - |

For example, in log 567 the characteristic

=3-1=2

(1i) For a number less than 1:
Characteristic = — (number of zeros
between'the decimal point and the first
non-zero digit + 1)

For example, in log 0.0123 the characteristic

0 the
ig or small the

=—(1+1)=-=20r2
Example 9: Find characteristic of
followings:
(1) log 725  oose2047 (i) ]?g%
(ui)log 0 ﬂﬂmwg}lug 0.54 09302080
(i) log725.
Solution

Characteristic=3-1=2

e ———

{

—(E—

c‘\@%

(ii)log 9.87
Sﬂluhnn; N

{?: (‘Jﬂ

r) = Characteristic + M&nhssuj

Characteristic=1-1=0

(iii) log 0.00045 X
Characteristic=— (3 + 1)= 2
(iv)log 0.54
Characteristic =~ (0+]) = 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 = 3.698 the

mantissa is 0.698

Finding Common Logarithm of a

Number

Suppose we want to find. the common -

logarithm step-by-step

pro garithm is given
\G :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
B

Step 3:In common
(Complete table is gwen a

13 and col

it

Whith is 1271.
erence: Check the
row number 13 and column
in the mean difference which is

=2—l=l
number

book), check the W}:

_Logarithm Table

the mantissa.

T e e s|6|7|8]s Mean Difference
;;'_.'_': 6|7 8 9
0334 21 25(29 33 37
18 23/26 30 34
17 21|24 28 31
Bj13736 19|23 26 29
3 6 9|12 15 18|21 24 27
o
Step 5: Add the numbers found in step 3 Ok
and step 4. i.e. 1271 + 16 = 1287 whi a@g bd{1) = 0
Step 6: Finally, combine W oz
and mantissa Wﬂ and step (iii) log 0.0036 09302053
5 respectively. 1.1287

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

(1) log 345 (11) log 5.678
(ii)log 0.0036 (iv) log 0.0478
(i) log 345

Solution:

Characteristic=3 ~ 1 = 2
Mantissa = 0.5378

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

So, log(345)=2 +0.5378 = 2.5378

(ii) log 5.678

Solution:
Characteristic=1-1=

Mantissa = 0.7542 = gg@
542

So, lag{iﬁ'?S)

09302051

0.7542

Characteristic=— (2 + 1) =-3

Mantissa = 0.5563

(Look for 36 in the row and 0 in the column
of the log table)

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

(iv) log 0.0478 09302084

Characteristic = — (1 + 1) =—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

Concept of Antil
garithm i e tion

i gﬂﬁ& a logarithm {:glel?ynu

he expe :ﬁa o which 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.

=2




In simple terms:
[flogy(x) =y & bY = x then the process
of finding x is called antilogarithm of y.
Find Antilogarithm of a number
using tables:

et 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;

zntilogarithm table which gives 2.

rrrar

Y e
nara ﬂ-@@ﬁ@mﬁsﬁc and
o

stic = 2
=(.1245
Step 2:Find  corresponding  value  of
mantissa from antilogarithm table (given at
the end of the book):

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

Remember!

The word antilogarithm is another word
for the number or result. For example,
in 4% =64, the result 64 is the
antilogarithm,

“heck the intersection of row number 12 and the column number 5 of the mean ﬁi{\}'&arﬂnc& in the

€O

"~ Mean Difference
5 6|7 B 9
B 2]2 2 3
B 2|2 2 3|
212 3 3
2123, 3
1442 2|12 3 3

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

Step 5: Insert the decimal point:

since characteristic is 2, therefore the
“zcimal point will be after 2 digits right
Tom 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:
1) logx=0.256
1) log x =-1.4567 :
mjlogx=-2.1234 | ot
i1) lopx=

g !
Solution:
haracteristic=0

\

Mantissa = .2568

Table value = 1803 + 3 = 1806

So, x = antilog (0.2568) = 1.806

(Insert the decimal point at reference
position).

(i) log x =-1.4567
Solution: :
Since mantissa is negative, so we make it

09302056

positive by adding and 2
gx = ; ‘?1
;‘Q 5433 = 2.5433
characteristic = 2 and
Mantissa = (0.5433

Table value = 3491 + 2 =3 493

x = antilog ( 2.5433)
= 0.03493

So,

%



Since characteristic is?2 . therefore decmlal
point will be after 2 digits left from th

reference position O
(iii)log x = -2.1234 %
= @g{g@?ﬁ%
Since mantissa i affive we make it
positive by additg'and subtracting 3

logx =-3+3-2.1234

=—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

mathmnanman and physicist Leonhard Euler
introduced ‘¢’ for the base of natural logarithm.

For further information, you can use the following
link:
https://www.britannica.com/biography/Leonhard-
Euler

Natural Logarithm
The natural logarithm is the logarithm with

base e, where ¢ is a mathematical constant
is

approximately equal to 2.71828. it

denoted as £, .

Difference between Common and Natural Logarithms

= = PRI

i = F" y 2 e :L.*‘._._

T E = =
iy “‘_.' "‘n."':
e,

o

'i. The basn:: of a common luganthm
is 10.

ii.

1ii.

1'_

@@@n

i1l. Natural

Ths base of a-nat is e.

ga

logarithms are commonly
used in higher level mathematics
particularly calculus and applications
mvolving growth processes.

Q.1 Find characteristic of the
following numbers:

(i) 5287 09302058
Solution:

5287

Number of digits before decimal place = 4
Characteristic=4-1=3

(ii) 59.28

Solution:

59.28

No of digits before decimal pla
Characteristic = 2-1 =]

M9362059

i&ﬁﬁk\\fﬂﬁ

loxercise 2.3

= o

No.of zeros between decimal point and 1%
non-zero digit=1

Characteristic == (1+1)=—2 or 2.

(iv) 234.7 09302061
Solution:
2347
No. of dlgtts bef‘ura dec
Charac <3 @m
09302062

000049
No. of zeros between decimal point and 1*

gl tﬂﬂj’? M\ﬁ ” 09302060 non-zero digit = 4 -
0 t;::'ﬁ; g Characteristic =— (4+1) = -5 or 5.
— — —— — — Ji-"_ e — T S—

1




Solution:
145000

No. of digits before decimal point =

Characteristic=6-1=35 O
Q.2 Find ]ugarithm

numbers: W
(i)43

Solution:

log 43

Characteristic =2-1 = |
Mantissa = .6335

log 43 =1+ 6335

log 43 =1.6335

(ii) 579

Solution:

log 579
Characteristic=3-1=2
Mantissa = . 7627

log 579 =2+ .7627
log 579 =2.7627

(iii) 1.982 \
Solution: m A
log 1.982 %X“

G haractanstlc =]-
Mantissa =
log 1.982 = [} -

li_'rg | 932 0. 29?]

(iv) 0.0876

Solution:

log 0.0876

Characteristic = —(1+1)=—2 or 2
Mantissa = 9425

log 0.876 = 2 +.9425

log 0.0876 = 2.9425

(v) 0.047

Solution:

log 0.047

Characteristic =—{1+1) = -2 or 2
Mantissa = .6721

log 0.876 = 2 +.6721

log 0.0876 = 2.6721 -
(vi) 0.000354 %{W
Solution:

log 0.000354

6 Q

B9302065

09302067

09302068

@m_

]og 0.000354 = 4 . 549‘0

Q.3 Ifleg3.177 = 0.5019, then find:

(i) log 3177 09302070
Solution:

Characteristics =4-1=13

Mantissa= .5019

log 3177 = 3+ .5019=3.5019

(ii) log 31.77 09302071
Solution: .
Characteristics = 2-1 = 1

Mantissa = 5019

log31.77=1+.5019 = 1,5019

(iii) log 0.03177 09302072
S@Iutinn:

5ﬂ19

= 2.5019
Q 4  Find the value of x.
+ (i) log x = 0.0065 19302073
Solution:
log x =0.0065
characteristic = ()
Mantissa = .0065
¥ = antilog (0.0065)
x=1015

(ii) log x = 1.192 09302074
Solution:

logx=1.192
Characteristics = |
Mantissa = .192

= antilog (1.192)

x=1a5.56 = 15.56

(iif) log x = — @@@ 09302075
@mﬂ”ﬁ

make mantissa positive add and subtract 4,

log x = -4+4-3.434
log x =—4 + .566 = 4.566

‘Characteristics = 4 or —4




Mantissa = .566
x = antilog ( 4 .566)
x=1A5.56=15.56
x=0.0003,681
x=0.000368]

(iv) log x = —LL5]
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)

Table value
2673+3=2676

| Wx

GRS

"'. U,
M*I{ ‘G;}Jﬁ?" "mbj O
E’?
i'rgxfa 3561
Sollltinn
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
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Laws of Logarithm
Laws of logarithm are also known as rules log, xy=m+n
or properties of logarithm. These laws help : . 2,
to simplify logarithmic expressions and log, xy=log, x-+log, y [From (i) and (ii)]
solve logarithmic equations. 2. Quotient Law
1. Product Law 3
log, xy=log, x+log, y hs"(y) Ph2 o
The logarithms of a product are the sum of 'l"he loga.m.hm of a quotient is the
the logarithms of the factors. : fferenc hctween ithms of the
Proof: Let EEr ,\,hl m-ﬁ’th, < a
2 . a8 ) 3 o 1 J Ek A
m=log, x -..(i) Q. 7 mﬂ \ !(‘Iﬁh} / |
and n=log, y ...(i) A "_ﬂi\ I;' J:;,\ 1% ~:‘fiﬁl~f X = (1)
In exponential form: fg\ﬁ"j\ i\ K\B D21 andn=log, y (i)
x=b"and y=p" F\J JI \ In exponential form;
Multiply x an mi l‘* x=b" and y=p"
xy=b"4"= Divide x and y
In lﬂgar:thmuc form:




e s

b -
In iugarithmic form:

(2}
~(;f

- g

logpr_logpy

Raise both sides to the power n

=@y = {@‘5@%&

=1 logarithmic form:
o

0g, x" =mn
og, x"=nlog,x~ [From (/)]

4. Change of Base Law

m=log, x
‘= exponential form:
b =x
Taking log, on both sides
log, b" =log_ x
mlog, b=log, x
log, x
log, b

m=

_log, x

P

\

Ry b = lng‘ b

xamples are given about the npphcauans of
logarithms,

Example 12: Expand
logarithms:

the following

(1) log;(20) log, (9)°

(iii) log,,27

(i) log,(20)
Solution;
= log,(2x 2x5)

= log,(2°x5)
=log,(2)* + log, 5

2T e

(ii)

09302079

=2log, 2+ tog,
(if) log

. 32)5
= log, '[3)m
=10 log, 3
(iii) log,;27
Solution:
log,,27
_ log27

log32
_log 3
"~ log2®
_ 3log3
~ Slog2
Exmple 13

9302081




‘“E’( ] ﬂ
i) gl

= 3[ log,(

B
(ii) log, (i;i) =8 log, [% )

= B{ log, (xv) - log, z]

09302083

\S\@ﬁj 74 lﬂg]{IZI]

=log,(121x°)

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

L=140log,, [}!—] If a sound has an

intensity (/) of 10° times the reference
intensity (/,). What is the sound level in

s E[log, x + log, y—log, z] decibels? 09302086
Example 14: Write as a single logarithm:
(M 2log,10-log, 4 09302084 Solution:
ii) 6 log, x+2 log, 11 09 5 =4 Do you know?
(ii) 6 log, g g L=40log,, [ 7 J in (0) = undefined
s n(h=0
Solution: Put /=10°1 , we get In(ey=1
(1) 2log,10-log, 4
=log, (10)* ~log, 4
= log, 100log, 4 %ﬁ Lo |
~log, lﬂﬂ L=40x 6 log,,10 -i
L=40x6 (-log,10=1) !
=log, L =240 decibels .
(ii) 6 log; x+2 log, 11
Q.1  Without using calculator, evaluate log.64+log 2
the following: :
i _ = loga(64%2)
(i) lugz 18- log,!il' 09302087 = 0g:(128)
= log(2))
Solution: = ?lﬂgzz Icgﬂ
L0 ( 18 ) M ,_13 0930208
- g =

lution:

Elug;& logs18

l
= log,8° -log;18

1

= log.| 8
g’[ 18 J







= logsx*~logsy+logsz
fok

= ¢na*+fn b* - fnct
= fn(a’xh’)— /ne’

2
= -f[{ h)
c

Q.3  Expand the following using laws of

R

logarithms:

() lug(%)
Solution: e
wf L

(ii) log,V/8a®

Solution:

logs v/8a*

- |%(gaa)§

= log,(8a°)

= %{1ng§+lqﬁaﬁ
= %[Ingsﬁhlggg,ﬁ]

- % [3logs2+6logsa]

- %xSln%ﬁ M“m

3 % logs2+3 logsa

-

@ \

0

9302100

= log, '—r-]+lugfz J,MD @E

\ Y U%@\& % —Solution

= | %
= log,| - i fal &2

SR INE o[

= Ex: = fna’b-{nec
by \_3’_ = fna’+fnb-fnc
(vi)2Ina+3Inb-4 /nec 09302098 L ”““*f‘ﬁ"‘f“"
Solution: -
2/na+3fnb-4ic (hrllnﬂ[%]’

é{ log x+log y—logz)

| I 1
= —lo = P
9 gX glogjr glngz

(v) fn¥16x’

Solution:

mif16x*
= {162y
%[Enlﬁr‘]
= l[fnlﬁ+€nx’]
St
\1 6+ x]o,.fnx

i Ef.’nz + fnx

%x 402 + i

S

93682101

09302102

09302103

e S—



RN
= i.E’nz+ fnx a‘ ib @@G ‘E
3 RGNS
1-a 20
1 ~ . M By comparing exponents, we get
i "g’( b J OR&@R\J dx=5x+10
Solution: TN 5 -10=5x-4x
1-a WW W by
1932(_13_] = x=-10
-6
l-a 1
= $jog (e (iv) [—-J =27  osseries
E‘( b ) 27 3|27
= 5[log,(1-a)-log, b] Snl“d??' SEE R
= Slogy(1-a) —5logsb (-I_J' =27 _-"._%__
Q4 Find the value of x in the following =%, ;
equations: QT =27
(i) log2+logx =1 09302105 @7 ~"*= (_27]']
Solution: By comparing exponents, we get
log2+logx =1 —x+6=1
log,, 2x =1 XIS\ @O@
In expunﬁmtml form
H} =% (
K\&% log (5x~10) =2 —
x % Solution:
W&] log,, (5x—10) =2
- x= 5 Inexglonentml form, we get
(ii) log,x+log,8=5 09302 10°=5x-10
) log, 0g, 106 100 = 5% — 10
Solution: 28 10{]+_lﬂ =3
i L AN 110 =5x
log,x+log,8=5 2 |4 110
log,(xx8)=5 212 B Y
log,8x=5 3 =x
In exponential form, we get = x=22
25 =8y (vi) log, (x+1)-log, (x—4)=2  os302110
32=8x Solution:
32 _ lﬂSz (I‘*'l) log, (x- &W‘u
g ffﬁ
4=x e 5\\:&5
= x=4 L’“"r -~ \F;’E\ x—4
(iii) (81)° = (243)"*" se30s \ %}ﬁ_“\u " In exponential form, we get
Solution: 1 2 x+1
el L 2% _
(81)" —myﬁ@ﬁw _3_% x—4
N
1




4=I_H
x—4
= 4(x—-4)=x+]
4x-16=x+l1
4 x—x= 1+16

3x=17 ZW

el
o

o] | L2 )
Q.5 Find the values of the following

with the help of logarithm table:
.. 3.68 x 421
{B) =il
5.234
Solution:
. _368x 421

5.234
Taking log of both sides.

fog 3= 108 [3.&3 x 4.21 ]
5.234
By applying laws of logarithm.

log x = log 3.68 + log 4.21-l0g5.234

09302111

logx=0.4713
Characteristi
Mantissa = 4713
x = antilog (0.4713)
x=2.960

o= 3.68x4.21 ~2.960

5.234

(ii) 4.67 x 2.11 = 2.397
Solution:
Letx=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
Mantissa =.3732

log x=1.3732 o
Characteristic = | \\&%G
x = antilog (1.3732) Q\%@
x=2,3. ﬁhw CR,

Thus 4.67x2. 397=23.62

\

o

09302112

)

= (20.46)" x (2.412)
7543

(v 2.4122=2.412) (Round off)
Taking log of both sides.
(20.46) % (2.412)

7543
By applying the laws of logarithm.
log x = log( 2ﬂ.46)2+t0g( 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
log x=10.1266

Characteristic = 0 |
Mantissa =-J26¢ g@@ﬁ@

Let

log x =log

o

O 4
log x = 0.5658+0.6243-0.748 k@@i
logx =1.1901-0.7188 % m
3

. (20.46)" x(2.412)
?5_43
. 49.364 x 21.64
(iv) —
3.21
Solution: 1

J9.364 x 21.64

Letx=
321
Taking log of both sides .

9364 x 21.64

3.21
By applying the laws of logarithm.

log x = log 4/9.364 +log21.64-log 3.21
]
log x = log(9.364) +1
1 0

Thu ~ 1.339

09302113

logx =

X log 3.21
+og 2 1.64-log 321

log x = = (0.9715)+(1.3353)~(0.5065)

log x =0.3238+1.3353-0.5065
log x = 1.6591-0.5065

log x = 1.1526

Characteristic = 1




Mantissa =.1526
x= antliﬂg{l 1526)
3
Thus Y9364 x 2164 _ @N’\E\}
3.21
Q6 Th tn measure the
mngmtudN earthquakes is given by

A
M=|ﬂgm [;—

(]

J. If amplitude (4) is 10,000

and reference amplitude {A') is 10. What
is the magnitude of the earthquake?

09302114
Solution:

Given that M = log;, [i“-}, A = 10,000,

A=10
Putting the values

M g [mmm}

M = logyo10°

M =3 log, 10

M=3(1) d (-
M=3

Thus the magnitude of carthquake is 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
v =100,000 (1.05), 7> 0. 019302115

Find after how many vears the
investment will be double.

Solution:

Given that y = 100,000 (1. 05)' (1)

Single investment = Rs.100,000/-
Double investment = Rs.100,000x2

= Rs.200,000/-
Let investment after t years
= Rs,200,000 puttin thc4

s

"ﬂ{l 000 =100
200,000 _
100,000

Hars

nof\ﬁ‘é.

=i{]
%{ sides
1.05)"
T.«Sg 2={x 00212
0.3010
0.0212
14.19 =
= =14.19 years
On rounding off we get
t= 14 years
The investment will be double after 14
years.
Q8 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 Ievel is, 20°C. Using

the formula r-j} 10, calculate

the tempe a itude of 500

@@ J’ i
lu

h
Given that T = T, x (0.97)'% (1)
Initial temperature at sea level = T; = 20¢°
Altitude or height = h = 500 m.
Putting the values in eq.(i)

T=20x (0. 9?}'“"

T=20x% {D,g'?)

Taking log of both sides

log T = log 20x(0.97)°

log T = log20+log(0.97)°

log T = log20+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 = :ﬁa@

antissa = 2345
T = antilog (1.2345)
T=17.16
Thus temperature at an attitude of 500m will
be 17.16° approximately.
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Q.1  Choose the co ptio Y\fw \ﬂ "*\g ta)! + 3010 (b) 0.6010
i. The standard form uﬁf‘zﬂ (c) 2.3010 (d) 2.000
“ 02117 vii. log (0)= 09302123
(&) 52,000, (R} \ (a) positive (b) negative
(€) 5 (d} 52 ﬂﬂl} 000 (¢) zero (d) undefined
ii. Scientific notatmn of 0.00034 is; 09302118 viii. log 10,000 = e
(a)3.4 x 10° (b)34x10™ (a)2 (b) 3
(c) 3.4 x 10 (d)3.4x 107 (©) 4 @5
iii. l‘h;;“l:ase of common logarithm is: Cix. log5+log3= _ 09302125
(a) 2 (b) 10 (a) log 0 ; (b) log 2
(€5 : (d) e (c) log [~] (d) log 15
iv. log,2’= 09302120 3
(a)1 (b)2 x. 3*=81 inlogarithmic form is: 09302126
()5 (d)3 (a) log;4=81 (b) log,3=81
V. lﬂg 100 = 09302121 ¢) lo 31 4 81=13
VAU e (c) log, (ﬁqﬁi
(c) 10 (d) 1 - \f 2)C
vi. Iflog2=0.3010, then lng 200 i ge 2 A\ Q\x\}
m ’{ J“IB
Api \.ﬂ.ﬁﬁ iii iv| d|v]|a
[ 'q T | e T §is 3
w\]ﬂr ¢ | vii d vii | ¢ [ix|d| x| e
5. The relation of y = log, x implies:
09302131
L. If a =b x 10" is written in scientific (@) =z (b) 2=
notation then: 09302127
(2) 0<b<10 ) 0<b<10 ph b
() L<bh<10 (d) 1<b<10 R ey WDy =x
2. For the log 0.00327, characteristic is: oo ognsitny af uesty W any Base 1
09302128 {ﬂ) 1 {-b) 10
® 2 o e o o
3. Characteristic of log 4.9x10™ is: se302129 il 7> "The lq@f‘, E{“dg" ber to 'EEH;:
(8) -5 ® 1 o o A sk o
N u 0 (a) (b)
Logarithmic and e:pnuelﬂw"fqté;l 2R (c) -1 (d) 10
4. Ifa*=n, then: \‘f j\' 09302130 8. The base of natural logarithm is: 09302134
(a) E'QE* (b) x =log, a (@) 0 (b) 1
(¢) x= logyn (d)a= log, x (c) 10 (d)e




“anor”
Finding the value of unknown: j %h C;Qig‘ a-b=1
9. Iflog (x +3)=1log (15x — 4) then x.is: O _ﬂ% }% @ =B =1
(a) 0.5 ?E\; S}J I uulm the value of logarithms
(©) 17 T\ 17.loge= _ wheree = 2. 718
10. If log rr{ﬁf{ﬁ’ﬁm 09302136 (2) 0 (b) 0.4343
e i (c) @ (d) 1
(@) ( } 2 18.1og . 10=__ wheree ~ 2. 718 09302143
(c) £5 (d) mpossible %2;:1&3026 Eg; ?;343
Laws of lozarithms 19. 1o L_
11. log; g" is: 09302137 P OB T ——
(@) glogy h (b) logs (gh) (a) -1 (b) -2
(c) (logsg)x b (d) hlog,b (c) 2 (d)does not exist
12. log; ;‘ ~log; v is: i 20. Log 17~ + log, 4 is: 19302144
108, X L (a) 0 (b) -3
® log, ¥ ®) log* (c) 3 (d) +3
21. 1 1 :
(c) log, x (d) —*'-—-Iﬂg 1. fog g5 10038 @,@&m i
log, x \ [ e\ ) 1
13, log axlo, bcanbewnttenas \H;;g (d) 8
BN, %{ log;p10° is: - 09302146
m (a) 2 () 0
(a) log.a (c) 1 (d) impossible
(©) log W(d] log, ¢ 23. The value of log4+log25is: 09302147
8
14. Log, x will be equal to: 09302140 E:; i E:; :
(a) log, x (b) log, z 24. Evaluate ]Dg.,UL. 09302148
log, z log, z 7 |
|
1 -1 —
© —~L::§ 2 @ —LIU: y ® Bl
2 Y 082 1 |
(c) — @b =
15. Lﬂg[l]= ------- 09302141 2 7
n 25. If logax 4 and log, y = 2 then value of
(a) logl (b) log n log, [ xx y° )is: 09302149
() log(1-n)  (d)—logn ;” ; ey 7
16. If 1ug5+1ug£ log(a+b) then: se30214r, rx\j IE\’J /3 (d) 10
\@v 1
ﬂi\\qﬁk
Id,&#ﬂ“w 6 |d[7|a|8|d|9]all0]a
11 | ¢yN2Y'D clSdlﬁii?hlSlehZﬂc
21|/d|[22|b|23]|a 24 b|25|d
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Q.2 Express the following numbers. in Si n?‘%cﬁkﬂ gative six, move
scientific notations. Q fi' @ﬂ%gjt places to the left.
(i) 0.000567 - J\W}ﬁ 2+0.000006x 10°% 10-6
Solution: Q“ﬁg\' P2 = 0.000006% 105
W

= 0.000006x10"

0.000567 \NT\J
& @] NN = 0.00000 (10" =1)
= 0.0005:67=5.67x107" Y0000

Move decimal point 4 places to the = 0.000006
right. Q.4  Express each of the following in
(i) 734 pozezis; | logarithmic form.
Selution: (i) 37 = 2187 09302156
734 Solution:

7Y 34 7300107 | 3=2187

Move decimal point 2 places to the left. = log; 2187 =7
(iii) 0.33 x 10° 09302152 (liya"=e¢ 09302157
Solution Solution
0.33 x 10° a'=c

0 .Eh 10° = 3.3x107'%10° 019302158

=33x107'"
=3.3%10°
Move decimal point | plagg

Q.3  Express the follc = log;, 144=2

ordinary notatiof..|| Q.5 Express each of the following is
() 2.6 x 10° 09302153 exponential form. 09302159
Solulionj: (i) log 8=x

2.6 x 10 Solution

Since, exponent is positive 3, move decimal log,8=x

point 3 places to the right, e

= 2600x 10°x10° 7 A (ii) log, 729 = 3 019302160
= 2600x10°  (v10°=1)

= 2600x ] =2600 Solution:

(il] 8.794 x ]04 09302154 10g9?29 =3

Solution: G =9 =729

8.794 % 10 (iiii) log, 1024 = 5 09302161

Since, exponent is negative four, move ity L o

decimal point 4 places to the left, Sﬁnluhnn. L@.‘.\O@@ﬂ@

= 0.0008794x10%10~* 0 ﬂ@t\ﬁ@ =

= 0.0008794x10** o ﬁ%’g\}(ﬂéo < s

0 = ) — : '

0.0008794x 10 : {ﬁ %ﬁm‘\ ) Q.6  Find value of x in the following.
o

= 0.0008794x1 NN (i) logox=0.5 09302162
= 0.0008794 VNNV Solution:

(iii) 6 x 10° 19302155 lngq.t =0.5

Solution: In exponential form

%@—————-
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Q.8  Expand the following using laws of Lety= @@}@Q‘
logarithms: o X O 40 30
3 (] 0 % i
(i) log (xy 2°) o f% AN ogx = 10g Y68 23
log (x y 2%) \[\ﬂ % Yj\j By Applying laws of logariths
Ly I
= logxtlo _ ﬂ\h o log x = log(68.24)5
= logx+lo i
logx= 3 log(68.24)
(i) log,%m*n’ |
Solution: lnsx=§ (1.8340)
log, ¥m’n’ log x=0.6113
sk Characteristic =0
= log,(m’n*)s Mantissa = .6113
1 i3 x = antilog (0.6113)
= g logs(m'n) x=4.086
1 - . Thus 4/68.24 ~ 4.086
= — (logsm™+logsn’)
6 @m |
- %[5 fogstirt 3logsn] 5 i@ a7t
%( 8/x3.543
@) logV8x' D“@ aking log of both sides
5_& logx = log (319.8x3.543)
Solution: WNW log x = log 3,19.8+l0g3,.543
logx = 2.5049+0.5493
log/8x" logx = 3.0542
. - Characteristic =3
= lognZ ¥ Mantissa = .0542
= logy(2x) x = antilog (3.0542)
1 x=1133
= log 2% 2 Thus 319.8x3.543 = 1133
3
= log(2x)? iy 3612x7509 ko
el 113.2x9.98 “
g Solution:
= —(log2+l — A0\
5 (log2+logx) e e O
. o
Q-
Q.9 Find values of the r:}‘ S\ il !
e el ot garo e || v@- g g o ot sides.
. Iogr=log—— =
Ye824 ) ';JNW\UQ B 32x9.98
() A\ 09302170 By applying laws of logariths.
Solution: log x = log (36.12x750.9)-log(113.2x9.98)




log x=(log 36.12+l0g 750.9)~(logl 13.2+l0g9.98)

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 ’\

log x = 1.3804 \ -\S\J i\?}.

Characteristic = 1 %

Mantissa = .3

x = antilog (1.

x=2,4.01= 24.[]1
36.12x 750.9

=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, ¢ years after 2016. Use the model
to determine in which year the population
will reach 35 millions. Round to the
nearest year. 09302173
Solution:
Given that

NS

m%mw opi>

R
P(t)=22 (1.025)"
Population for whlch t:l;n

millions
%Wf
1 025)"

].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

0.2016 _

0.0107

18.84

= t=18.84 years

On rounding off we get

t= 19 years.

It means 19 years aﬂe:r 2016 i.e. 2016+19
= 2035. Thus the population of the city will

be 35 millions \j&iﬁ@ aﬂer 2016).

‘ms required 35




