Lo garithmsr___lﬂ

Students’ Learning Oufcames W\ ‘_/ =
At the end of the unit, ]th udents will be able to:

»  Express, phuﬁmﬂ)er 1 S(:lenlmc notation and vice versa.

» Describ¢ logarithm of a number
» Differentiate between common and natural logarithm

INTRODUCTION

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. In chemistry, the pH scale, which measures the acidity or alkalinity of a
solution, is based on logarithms. They help in transforming non-linear data into linear
form for analysis, solving exponential equations and managmg Calgu}aﬂons imvolving
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2.1 Scientific Nﬂt;:ltlon \ \\ QS Y

A method used to e f; Rig Very large Or very small numbers in a more manageable form
1s known as: \f‘iq eﬂ\t ¢ nofation. It is commonly used in science, engineering and
mathematics to sunphfy complex calculations.

A number in scientific notation i1s written as:
ax 10" where 1 <a<10andn € Z If the number is greater than 1

then n is positive and if the

Here “a” is called the coefficient or base number. et s (o Mt | ek 7dR
2.1.1 Conversion of Numbers from . e
Ordinary Notation to Scientific Notation
Example 1: Convert 78,000,000 to scientific notation.
Solution: Step 1: Move the decimal to get a number between 1 and 10:
7.8 —
Step 2:Count the number of places you deed the deeimal
7 places |

Step 3: er,te lﬁ SCIentlf ic nota“tlon
: I‘ 78 000 000 = 7.8 x 107
Since we movéé'the decnnal to the left, the exponent is positive.
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Mathematics - 9 Unit — 2: Logarithms

Example 2: Convert 0.0000000315 to scientific notation. " Try Yourself! NN

Solution: Convert;, the following

;.I"mto sciettific notation:
Step 1:Move the decimal to get a number between 1 and 1@ @) 29,000,000

3 15~ VWO T & (if) 0.000006

Step 2:Count the numbef of places you moved the decimal:
| N|
] AV

'8 places
Step 3:Write in sc1ent1ﬁc notation:
0.0000000315 =3.15 x 107

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

2.1.2 Conversion of Numbers from Scientific Notation to Ordinary

Notation

Example 3: Convert 3.47 x 10° to ordinary notation.

Solution: Step 1: Identify the parts: If exponent is positive then the

P y P _ |rdecimal Wﬂl\mo\e to the right.
Cocfficient: 3. 47r N\ -;\";-3-1," [ “exponent is negative then the
Exponent 10‘5 AN ‘\ WAL L )| decimal will move to the left.

Step 2:Since the exponent ls pps‘ltive 6 ‘rnove the decunal point 6 places to the right.

347 % 103470, 000"
Example 4: Convert 6.23 x 10~* to ordinary notation. " Try Yoursel! J NG

Solution: Step 1: Identify the parts: Convert the following
. mnto ordmary notation:
Coefficient: 6.23 (i) 5.63 x10°

(i) 6.6 x 1073

Exponent: 10~
Step 2:Since the exponent is negative 4, move the decimal point 4 places to the left.
6.23 X 10™* = 0.000623

{(EXERCISE 2.1)
Is Express the following numbers in sc1ent1ﬁc notatloﬂ
(1) 2000000 J(u) 43900 (i) 0.0042
(iv)  0.0000009 © . (v) e T 103 (vi)  0.65 x 10?
2. Express tl}e ;ITQ]Iong numbers in ordinary notation:
(1) $.04 x 102 (i) 3x10° (i) 1.5x107
(iv) 1.77 x 107 (v) 55x10°  (vi 4x107
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Mathematics - 9 Unit — 2: Logarithms

3. The speed of light is approximately 3 x 10® metres per second. Express it in
standard form.

4, The circumference of the Earth at the equaj;or 15 about 40075000 metres.
Express this number i in SClentth notatmn N
5. The diameter of MaIS 18 6 7779 s 103 km Express this number in standard form.

6. The dlagnpthrhof Earth is about 1.2756 x 10* km. Express this number in
standard form

2.2 Logarithm

A logarithm is based on two Greek words: logos and arithmos which means ratio or
proportion. John Napier, a Scottish mathematician, introduced the word logarithm. It
is a way to simplify complex calculations, especially those involving multiplication
and division of large numbers. Today, logarithm remain fundamental in mathematics,
with applications in science, finance and technology.

2.2.1 Logarithm of a Real Number_ <2\ (
In simple words, the 10gar1thm of a real QUmben tells us how many times one number

must be multiplied by 1tself to get anofher number.

The general fommi bf Ell 10gaili_{li-m 1S: log,(x) =y

Where: ¢ b is the base,

» x is the result or the number whose logarithm is being taken,
* yis the exponent or the logarithm of x to the base b.
This means that: b = x (Exponential form)
b’ =x
In words, "the logarithm of x to the base b is y, log/x =V (Logrithmic form)
means that when b is raised to the power y, it equals x.

The relationship between logarithmic form and exponentlal foml IS gwen below:
log,()=y & b =x whereh >0, x>Oand b1
ExampleS: Convert 10g28 3 to exponentlal form
Solition:  log) 8 e
Its exponential form is: 2% = 8
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Mathematics - 9 Unit — 2: Logarithms

Example 6: Convert log,,100 = 2 to exponential form.

OISR log,100-=2 Yoot

Its exponentlal form 1S; 192 = 100

Example 7: Find the Value of x in each case:

IN|
"(i)l'lngZS s (ii) log,x =6
Solution: (1) log25=x (i1) log,x = 6
Its exponential form is: Its exponential form is:
=25 76 — 5
= 5=5 = x=64
= i=2
Example 8: Convert the following in logarithmic form:
(i) 3*=381 7% =1 ~ ﬁ
S(Illlﬁﬂn: (1) 34 =81 o 5 \ | ¢ e | (11)| 713 1:« 1\ \" (O \ 8
Its Iogarlthmlc form. ‘is»’ W\ /;\. "’?-\f‘"‘ Its ioganthmlc form is:
L \\\ \.\ { '\ ‘3 "._j‘ ‘-.___; _
lo\glﬁlfﬁ\ll NJ 4‘ V- ol =10

¢(_EXERCISE 2.2 )

1. Express each of the following in logarithmic form:

- 1

() 10° = 1000 (i) 2%=256 Gii) 3°= -
1

() 20°=400 @) 16— o) 112=121
=

(vi) p=q (vii) (32)° o

2. Express each of the following in exponentlal fm’m N (COBE"

(1) log, 125 = 3 (11) log2 16 4 Gii) log, 1=0

. 1 |
(iv) ‘,\lo%qjﬁl —‘11“ (v) log, g -3 (vi) 5= log, 3

1
(vii)  5=Togy, 100000 (viii) log, ~=~2

Y a4




Mathematics - 9 Unit — 2: Logarithms

3. Find the value of x in each of the following:

(1) log, 64 =3 (i) log, l=x (i) log, 8=
— V) log x5V @Ayd)10g, 1024-= x

2.3 Common Logarithm '
SuI5 BHRTIL lqghl"ltlhmls the logarithm with a base of 10. It is written as log;, or
simply as log (When no base 1s mentioned, it is usually assumed to be base 10).

For example: _
10'=10 < logl0=1 English mathematician Henry
10° =100 < logl100=2 Briggs extended Napier’s work
3 and developed the common
10" =1000 < logl000 =3andsoon. logarithm. He also introduced
107 — L 01 & fop0i=—i logarithmic table.
10
102 =——=0.01 & log0.01=-2 AR
100 - _W,__._;;_'"\_\ifII"{‘;?’! Hn\ ) S
107 = ——=0.001 < 1og0.00T:~Faadso0n. \\\ - |J
1000 o\ g/ 1 V) an p A

2.3.1 Characteristica 1d Manfissa of Logarithms
ININIAV A A

The logarithm dﬁg\glrlmber (_:onsists of two parts: the characteristic and the
mantissa. Here is a simple way to understand them:

(a) Characteristic

The characteristic 1s the integral part of the logarithm. It tells us how big or small the

number is.

Remember!

Rules for Finding the Characteristic When the characteristic is
negative, we write it with bar.

(1) For a number greater than 1:

Characteristic = number of digits to the left of the decimal point — 1

For example, in log 567 the characteristic =3 = I=2, ((O)\\\"

S "

(11) For a number less than 1: ("

Characteristic = — (ﬁumb&rofzerosbetween the decimal point and the first

non—zezjg',gl,-i-giﬂ—i‘. 'fﬁ
For exarﬁple, in log 0.0123 the characteristic =— (1 + 1) =2 or 2

[ 4 . 25 A
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Unit - 2: Logarithms

Example 9: Find characteristic of the followings:

(i) log 725 (i)  log9.87
(1i1))  log 0.00045 (iV) 1 0 g 0 5 4 AR
Solution: (i) log 725 o\ (11) log 0.87

Characterlshc 3 e l _2

(1i1) mg 0' 0045

Characteristic=— (3 + 1) =4

(iv)

Characteristic=1-1=0

log 0.54
Characteristic=— (0 + 1) =1

Characteristic of the logarithm of numbers can also be find by expressing them in

scientific notation. For example,

Number | Scientific Notation | Characteristic of the logarithm
125 7.25 x 10? 2
9.87 9.87 x 10° 0 .

0.00045 45x10* o g aral 12 &GP
0.54 el m- G |

" \ '. ‘. \'. I".__-

(b) Mantissa _ AR J|I N IJ

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 1s 0.698
2.3.2 Finding Common Logarithm of a Number

Suppose we want to find the common logarithm of 13.45. The step-by-step procedure
to find the logarithm is given below:

Step 1: Separate the integral and decimal parts.

Remember'

Integral part = 13

Decimal part = 45 !ng (Number} G‘l’laracterlsm + Mantissa

Step 2: Find the characteristic of the number
Chardctemsltljc _ mumber of dlglts to the left of the decimal point — 1
W ;2-1—1
Step 3: In common logarithm table (Complete table is given at the end of the book),
check the intersection of row number 13 and column number 4 which is 1271.

- 4 26 N |
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N ;m 2 ﬁ@huﬂLogarlthms

Step 4: Find mean difference: Chepk the mtersectlon of row number 13 and column

number 5 in the mean dlfference whlch is 16.

N Logarlthm Table
1 Mean Difference

0 1 2 3 4 5 6 7 8 9
1 2 3(4'5 6|7 8 9
10 | 0000|0043|0086|0128(017010212|10253|10294|10334|0374| 4 8 12|17 /21 25(29 33 37
11 [0414(0453(0492 (0531|0569 0607 |0645(0682(0719(0755( 4 8 11|15 19 23(26 30 34
12 1079208280864 |0899(0934|0969|1004|1038| 1072|1106 3 7 10|14/17 21(24 28 31
13 11139]1173]1206|1239|1271|1303|1335|1367|1399|1430| 3 6 10|13 16 19|23 26 29
14 |1461(1492(1523( 1553|1584 1614|1644(1673(1703(1732( 3 6 9|12 15 18|21 24 27

Step 5: Add the numbers found in step 3 and step 4. 1.e., 1271 + 16 = 1287 which i1s

the mantissa of given number.

Step 6: Finally, combine the characterlstlc and manpssa parts found in step 2 and
step 5 respectively. We get l 1287 \ \

So, the value of log 13-45 I3\ 1 1287

Example 10 Fmd ljogamt,lnn 0f thc followmg numbers:

(1)

Solution: (i)

W
log 345
Characteristic =3 —-1=2

log 5.678 (111)

Mantissa
So, log(345) =2+0.5378=2.5378
(i1) log 5.678

Characteristic=1-1=0

Mantissa =0.7542 (7536 + 6 =17542)
So, log(5.678) =0+0.7542=0.7542
(111)  log 0.0036

Characteristic =— (2 4 l)

Mantissa
So,  log (0. 0036)]| "1=IJ— 3 0 5563 2.4437
(v) logO. 0478

Characteristic =— (1 +1)=-2

Mantissa
So, =-2+0.6794 = 1.3206
- 4 27

log 0.0036

\_ Ao

(iv)

Do you know?

log (0) = undefined
log (1)=0

log 0.0478

=(0.5378 (Look for 34 in the row and 5 in the column of the log table)

log (a) =1

=i} 5563 @W& 'T(m the row and 0 in the column of the log table)

=0.6794 (Look for 47 in the row and 8 in the column of the log table)
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2.3.3 Concept of Antilogarithm

_ Logarithm(exponent) Antilogarithm(result)
An antilogarithm is the inverse operation of ™ ———
a logarithm. An antilogarithm helps to find a 4°=1024
number whose logarithmic value is given. /
; Base-' S\ (C M
In simple terms: Pt I
If log,x =y < b =x then the process of ﬁndmg X is called antilogarithm of y.

Finding Antllogarlthm qf a\ Number using Tables
Let us find the antﬂogarlthm of 2.1245.
The step-by-step procedure to find the antilogarithm is given below:

Step 1:Separate the characteristic and mantissa parts:
Characteristic = 2

Mantissa = 0.1245 The word antilogarithm is another word
St ep 2:Find corresponding value of mantissa for the number or result. For example, in

: . : ¥ _ : : ;
from antilogarithm table (given at the 4° = 64, the result 64 is the antilogarithm.
end of the book):

Check the intersection of row number 12 and colUmn nﬁinber 4 which provides
the number 1330. - _' V(O N\ B

Step 3:Find the mean dlffelence IS
Check the: 1ntEEr‘~:ect10r1 of row number .12 and the column number 5 of the
mean difference in the antilogarithm table which gives 2.

Remember!

Antilogarithm Table
Mean Difference
o|1|2|3|a4a|s5|6]|7]|8]|39

12 3(45 6|7 809
.11 | 1288 1291|1294 1297| 1300| 1303| 1306] 1309| 1312[1315{ 0 1 1|1 2 2|2 2 3
.12 | 1318|1321 1324] 1327|1330/ 1334| 1337| 1340/ 1343|1346} 0 1 1|1 2 2|2 2 3
.13 | 1349|1352 1355| 1358| 1361 | 1365| 1368|1371/ 1374|1377| 0 1 1|1 2 2|2 3 3
.14 |1380| 1384 1387| 1390| 1393| 1396| 1400| 1403|1406/ 2409{ 0 1 1|1 2 2|2 3 3
15 |1413|1416(1419| 1422 1426| 1429| 1432| 1435| 1439| 1442{ 0, 111 2 2|2 3 3

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

Step S: Insert the decimal point: NS
Since charactemtlc i§\2) therefore the The place — L .

decimal point will be after 2 digits right zero digit from left and its next digit

from the reference position. So, we get is called reference position. For
133.2. example, in 1332, the reference
Thus, the antilog (2.1245) = 1,33.2 position is between 1 and 3

- 4 . 28 N
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Example 11: Find the value of x in the followings:
(1) log x =0.2568 (1) logx=-1.4567
(11) logx=-2.1234
Solution: (i) log x =0.2568 PR Y\
Characteristic =0 ¢ Manﬁssa (=92568
Table value of 02568= 1803+ 3=}806
So, x= antllogg(l)2568): 1.806 j(ﬂli‘;ert the decimal point at reference position
Q J'|--‘,-3|_':i\""-'7;"__-r'“'"".|_ AVAC R because characteristic is 0.)
(1)  logx=-1.4567
Since mantissa is negative, so we make it positive by adding and subtracting 2
logx=-2+2-1.4567
=_2+0.5433 = 2.5433

Here characteristic = 5, mantissa = 0.5433
Table value of 0.5433 = 3491 + 2 = 3,493

So,  x=antilog (2.5433)
= (.03493 SR\

— <\ .f".:"'j_\"d I L)
: o« sy U= o+ Dl EICAIR YRG0 .
Since characteristic is 2, therefore decimal point will be lbefore 2 digits left from the
reference position. O\ | pUINA T
LR R R R

(i) Togx=—2 1284\ LI
Since mantissa'i$'negative, so we make it positive by adding and subtracting 3
logx =—3+3-2.1234

=—3+0.8766 = 3.8766 Swiss mathematician and physicist
Leonhard Euler introduced ‘e’ for the

Here characteristic = 3, mantissa = 0.8766 base of natural logarithm.

Table value of 0.8766 = 7516 + 10 = 7,526

So, x = antilog (3.8766)
=0.007526

Since characteristic = 3 , therefore decimal point will bebefore3d1g1t% left from the

Oy A v LN v AN AN
- AR ) |

The natural logal'ithn}-i\:;si.Ijthé_ logarlthmwnh base e, where e 1s a mathematical constant

reference position.

approximately':‘éhfﬂﬁf\to 2.71828. It is denoted as In. The natural logarithm is commonly
[ 4 . 29 U
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used in mathematics, particularly in calculus to descnbe exponennal growth decay

and many other natural phenomena

Unit - 2 Logarlthms

For example, Ine® =2 i.e; the legarxthm ef e’ to the base eis 2.

Difference betwqeh C(llmmon and Natural Logarithms

Common Logarithm

Natural Logarithm

ii.

111.

The base of a common logarithm
is 10.

It is written as log,,(x) or simply

log (x) when no base is specified.
Common logarithms are widely
used in everyday calculations,
scientific  and

especially in

engineering applications.

1.

1L

1il.

The base of a natural logarithm is e.

It is written as In(x)

Natural logarithms are commonly
used in higher level mathematics
particularly calculus and applications

involving growth/decay processes.

‘\ '| '}"_.'}

{(EXERCISE23] ))

. Find characteristic of" J;he fé[lthng\nw‘nbers :

(1) 5287J W N i) 59.28 (1)  0.0567
(iv) ° J|'?>'3-i1 A (v)  0.000049 (vi) 145000
Find logarithm of the following numbers:
(1) 43 (1) 579 (i1)  1.982
(iv)  0.0876 (v)  0.047 (vi)  0.000354
If log 3.177 = 0.5019, then find:
(1) log 3177 (i)  log31.77 (iii)  log 0.03177
Find the value of x.
(1) logx=0.0065 (ii)) logx=1.192 (i) logx=-3.434
(iv) logx=-1.5726 (v) log x =4.3561 (vi) logx=-2.0184

2.4 Laws of Logarithm

Laws of logarithm are also known as rules or, propertles of Iogarlthm These laws help

to simplify logarithmic expressmns and solve Iogarithmlc lequations.

1.

Product Law

WW\\U\J o\ log,, x =log, x+log, y

The logarithm of the product is the sum of the logarithms of the factors.

30
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Proof: Let m=log,x ...(1)
and n =log,y ...(11)
Express (i) and (ii) in exponential form:
x=b" and y=>b"
Multiply x and y, we get |}, [ VAL
xy =b" b” - \b'"*”
Its logarithmic form! RRN -
log,xy =m+n
log, xy =log, x + log, y [From (i) and (i1)]
2. Quotient Law

logb[ J log, x—log, v
Yy

The logarithm of a quotient is the difference between the logarithms of
the numerator and the denominator.

0 \BA R > :
an oV afl ] (U)‘ e Divide the students into small groups.
Express (i) and (iﬂ n exponentlal form: e Distribute the logarithmic expression
x=b"and y=0>»" cards randomly among the groups.
Divide x by y, we get e Each group will work together to identify
” which logarithmic law applies to each
& b = IEn expression.
y b” e After completing the task, each group will
Its logarithmic form is: present its findings.
X
log,| — |=m—n
\J /
logb _ |= logb x—logb y ., - (] > JA

ALY
MUY log, x" =n.log, x
The logarithm of a number raised to a power is the product of the power and the
 logarithm of the base number.

- 4 31 N |
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Proof:
Let m=log,x ...(J) e\ CO
Its exponential form is: WY
Raise both sides to the pbwer '

?‘.-' — (b#ﬁ)]),ll D bnm
Its logarithmic form is:

log, x" = nm
logb x” — n_logb X [From (l)]
4. Change of Base Law

log x
log, x = Sa
log, b
ThlS law allows to change the base of a logarithm from “5” to a%ﬁ%er base “a”.
2 2 =N s
Proof: Let ﬂ, ,--.. i ! /ﬂ *.\‘“ / \ ll:':\.'-,.__j\ , ,.'il L™

\ / |\-- )

=10 g, X (I) \ \ \ N \
Its exponennal fqmml Js I‘ N ©

m=x

nm.__n

Taking log with base "a" on both sides, we get

log, b" =log, x
mlog, b=1log, x

_log, x
log, b

log, x

log, x = [From (1)]

log, b
2.4.1 Applications of Logarlthm

Logarithms have a wide rang¢ of appllcatlons in many f elds Here some examples are
given about the appllrcatﬂons of Iogarlthmq

Example 12: Expand the following using laws of logarithms:
(1) log,(20) (i1) log, (9)° (i)  log,, 27
[ 4 Y 32 A
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Selution: (i) log,(20) (i)  log, (9)’ (iii)y  log,, 27
=log,(2x 2x5) =log, (3% | _ -.cdeg27
=log; (2" x 5) 1ogz (3)'0-5?{," [{p o log32

=log,(2)’ Hog; 5 \\ DO = =10 “logj 3 = -
~ 2logaddog s | -
%0&12 085 3 _ 3log3
5log?2
3
=—log, 3
5 g,
Example 13: Expand the following using laws of logarithms:
8
(i) logz( . j (i) log, [ﬂ]
Z z
x—y Y X—
- 3[log2(m— y) log 2 ] AT
8 N\ V) \'-\"x _j A
(ii) logs[ J -8 10% [‘“y ) AP
{‘\ JN l |
W o, ) - t0g, 2
= 8[ log; x + log; y —log; z]
Example 14: Write the following as a single logarithm:
(1) 2 log,10—-1log, 4 (i1) 6 log, x+2 log, 11
Selution: (i) 2 log,10-log,4 (1) 6 log,x+2 log,11
=log, (10)* —log, 4 =log, x* +log, (11)*
=log,100—log, 4 = log, x" + log, (121)
= log, (100) B log..z..(l . lx{‘—)
%
=log, 25 0 -9 =

Example 15: The dec1bel s«:allea ! iri\easures sound intensity using the formula

AN
L =40 log,, [}N] 1f a sound has an intensity (/) of 10° times the reference intensity

a

[ 4 . 33 A
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(/o). What 1s the sound level in decibels?
7 In (0) undefmed
Solution: L =40 log,, (1] — |, \ ln ( I) L

Put = 10/, \gw ge;

oo - [ I ]

(#]

L =40 log,, (10)°

L =40 x 6 log,,10

L =40x6 (> log;;10=1)
L =240 decibels

{( EXERCISE24 ))

1. Without using calculator, evaluate the following- o
_~.'\. 2OV Y
(i)  log,18-log, 9 (i) log, 64-1-,1Qg 2 TS % D olog.1

f\' \ /'
f-__"\l’,.l\'\}“\

(iv) 2log 2+10g 25 0 (v)\ \\L}og4 64+210g525 (vi) log,12+log, 0.25
2. Write (\h@ Fféﬂo‘wmg as a smgle 10 garithm:

(1) —log 25+ 2 log 3 (i) log 9 — log %
(iii)  log,b*.log, 5’ (iv)  2log, x+log, ¥
(V) 4log, x—log, y+log, z (vij 2Ina+3Inb-41Inc
3. Expand the following using laws of logarithms:
11 *b
(i) log(S] (i) log, 8d° (ii) h{%}
2 I 5
(iv) log[ﬂ ]9 (V)  Ini/16x° (Vl) —legz ( ba j
4. Find the value of x 111 the followmg Equatlons,
(1) log2+log. "r’ i 1' 0L L (11) log, x+log, 8=5
|| ) I| 1 x—6
(ii) (8'1) = (243)“"‘ (iv) (E] =27

[ 4 34 g N
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L

[ 4 . 35 A

(v) log(5x-10)=2 (vi) log, (x+ - log, (x 4)=2
Find the values of the followmg Wlth the help of loga.rlthm able:

(i) 368X421- D\ 4067 x 2.11 x 2397
; 5234 AL ”
elx 3
(iif) - (20 416) (2 4122) (iv) 9.364 x 21.64
754.3 3.21
The formula to measure the magnitude of earthquakes is given by
M=log,, [Ai] If amplitude (4) 1s 10,000 and reference amplitude (4,) is 10.

What is the magnitude of the earthquake?

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 7 years is Rs y.
This is modelled by an equation y = 100,000 (1.05)", > 0. Find after how many
years the investment will be double.

Huria is hiking up a mountain where the temperature (T), deereases by 3% (or a
factor of 0.97) for every 100 metres gamed “11’1 almL@e The 1n1tlal temperature
(7;) at sea level s\ ZOOC Usrng the\ f@rmula T =T, x0. 97‘00 , calculate the
temperature at a]il altltude (h) '0of 500 metres.

H\

(( REVIEW EXERCISE 2 )P

Four options are given against each statement. Encircle the correct option.
(i) The standard form of 5.2 x 10° is:

(a) 52,000 (b) 520,000 (c) 5,200,000 (d) 52,000,000

(i1) Scientific notation of 0.00034 is:

(@ 34x10° (b) 34x107* (¢) 34x10* () 34x10°

(i11)) The base of common logarithm is:

(a) 2 (b) 10 () 5 @ e
@ ! ® 2 o An@ily/ &S @ 3
log 100 — RLAT &

(a) NANC © 10 @ 1

NN

(vi) If logi 0. 3010, then log 200 is:

(a) 13010 (b)  0.6010 c) 23010 (d) 2.6010
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(vii) log (0) = .
(a)  positive (b) negatlve‘ \ (c) erb ( \—(d) undefined
(viii) log 10, 000= \\ /7%
(@ 2 “(b) '*--"‘“(c) 4 @ 3
(ix) 10g5+lag¥‘— W\ - ;
@ Mog o ® log2 (¢ log [%] @ logl5
(x) 3" =81in logarithmic form is:
(@) log,4=281 (b) log, 3 =281
(¢) log,81=4 (d) log,81=3
Express the following numbers in scientific notation:
(1) 0.000567 () 734 (1)  0.33 x 10°

Express the following numbers in ordinary notation:
(i) 2.6 x 10° (i1) 8794 x10* (i) 6x107°
Express each of the following in logarithmic form:

—~

) =218 () d’ =c (iii) (yza\ _@{5
Express each of the following 1pDexp6nﬂnhal f@iﬁti'
() log8=x . (i) | \uiaggg(zg 13 Mty | ’10g41024 5
\
Find value of x m\\t\ﬂ\e‘ f&ﬂd Vi

J I\H#L- 3x 2x
\”\\lj\h\ ) [1] (1 ]
0 0.5 1 = | =27 11 — | =64
gox= (11) 9 (111) 9

Write the following as a single logarithm:
(i) 7 log x — 3log y* (i) 3log4—log32

(1i1) %(logg 8+log,27)—log.3

Expand the following using laws of logarithms:

(1) log (x y %) (1) log, \m’n’ (iii)  log+/8x’
Find the values of the following with the help of logarithm table:
: . 36.12x 750.9
J68.24 319.8 x 3.543
) ) () 113.2x9.98

10.  Inthe year 2016, the population of a city was 22 mIHIQHS and.wa,s growmg ata
rate of 2.5% per year. The function p(t) = 22(1, 025}‘@1“«!@& the’ population in
millions, ¢ years after 2016, USG the | model tb d}etermme in which year the
population will feaqh 35 :limll‘lt)hs Reuﬁd the answer to the nearest year.

L ) e




