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UNIT

EXPONENTS AND LOGARITHMS

Radicals and Radicands
Laws of Exponents / Indices
Scientific Natation
Logarithm

Laws of Logarithm
Application of Logarithm
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After completion of this unit, the students will be able to:

» Explain the concept of radicals and radicands.

» Differentiate between radical form and exponential form of an expression.

» Transform an expression given in radical form to an exponential form and vice versa.

» Recall base, exponent and value.

» Apply the laws of exponents to simplify expressions with real exponents.

» Express a number in standard form of scientific notation and vice versa.

» Define loganthm of a number to the base a as the power to which @ must be raised to give
the number (a* = y&log, y=xa>0,y>0anda+1)

» Define a common logarithm, characteristic and mantissa of log of a number.
» Use tables to find the log of a number.

» Give concept of antilog and use tables to find the antilog of a number.

» Prove the following laws of logarithm.

« log, (mn) =log_m +log n.
s log, [’—:—) =log m—log_n,

. lngam —nlog m.

» Apply laws of loganthm to convert lengthy processes of mult:pl:cauon, division and
exponentiation into easier processes of addition and subtraction, etc.

é
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EXPONENTS AND LOGARITHMS

| 6.1.1 Radicals and Rudicunds.

Letus considera real number./5. We may write it as 52 Here 5 is positive

rational number, 2 is a positive integer and./5 is irrational, therefore /5 is
aradical (or surd) of order 2. Itis a quadratic surd as well.

Also consider a real number /4 we may write it as 4//3. Here 4is a

positive rational number, 3 is a positive integer and 3/4 is irrational,
~ therefore /4 is aradical (or surd) of order 3. Itis a cubical radical as well.

Therefore a radical (or surd) is an irrational number that contains an

irrational square root 24/3, 4+3J5, 10-46 . Q % are all radicals
(orsurds). ' ‘ A

Let a be a real number and n be a positive integer, then a number which

when raised to the power'.{ ,gives 47, is called the nth root of ¢,
writtenas 7/, . n

Thus/2 =212 33 = 23 {5 = 5! etc.

The symbol %/ is called the radical sign of index . In ¥a, a is called
redicand.

Ja is called a radical of order 2,

3fa -is called a radical of orier 3,

{a is cailed a radical of order 4 and

2z is called a A n ;i

(J;,' +b ) and (JE b ) are conjugate radicals (dr surds) of order 2 to
ead-.other The pro.du.cf ofthese two radicals is a rational number.

.
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6.1.2 Rudlcul Form and Exponential Form of an Expmsion

43 is the radical form of (2 )"*as the radical can be expressgd with
fractlonal exponents, therefore exponential form of J_ is (2’ )”301' 2

The radical form of  5(3)" _ o s, -

=]

=53

From the above examples, we see that the laws of exponents are <
therefore applicable to radicals also. Thus for any positive integer »’ and
‘apositive rational number ‘a’we have the following.

Radicalforn | . Exponential form

() (Yay=a.

' R A
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6.1.3 To Transform an Expression in Radical From fo an """'} S
Expression in Exponential Form and Vice Versa } C R

Let us consider the following examples: - = 1R
EXAMPLE-1

Express in exponential form:
7.9

@) {s1a® i) 27" (iii) "z’,’

SoLUTIoN: (i) {81a* =_(8fa"")% |
| -3 a? )/ | ‘ :
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swer m rad:cal fomr

1l

L

; '(ff) a% xa¥ +alt (iii) (q%;b% VA =@/ )6
( ) J_3 <364

= (18 (69/"
‘=-(9x2)% x("Z‘)%
= 972x 22 % '2%

B -.=-I._9-% x2"

. v _9x'2l%

Ab, 14/3%/

Y ﬂ+8 9
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E XERCISE — 6.1 A

2-

4-

) {x*?
@iy

.(“v»_’-ﬁ +{32

I-  Determine the radicals and the radicands fromthe following. = = = =

@ 3 (i) 4+3Ja (i) 11
() 8-2J5 ©w B i
; S T

7 b,
Expres_s the following in exponential form:

O J@ o fF @ 'Td‘i—‘;'

Write in the radical form and evaluate the result.
) (2 ) (i) (64) " (iii) (31)/" y
weys et i) (1000)5/

Simplify and give answer in exponentlal form. .
®) Ja'® @ fa® i) 7’
- o) Y8
r’y

('V)

(x)

Simplify:
@) 3x7

'-(iv)-_@ﬂﬁ'

(viz) 125 x’ 5t (vn'i)...

(iv) (27)/ _
(v,m) (64)/ .

i S

W RIS
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6.2 LAWS OF EXPONENTS/INDICES
'6.2.1 Base, Exponent and Value

Sometimes we experience a multiplication of the type:

3x3, 3x3x3, 3x3x3x%x3; 3Ix3x3x3x3

In simplified from we can write:

3x3 = 3?
3x3x3 =3°
3x3x3x3 = 3*

3x3x3x3x3 = 3’ andsoon.

For any real number ‘a’ and a positive integer ‘»’ we define:

a" =axaxaxa--xa (ntimes)

Here ‘a’is called the base and ‘»’is called the exponent or index.
By definition, we take a° = I, thus 2° = 1,3° = 1,(0.5)° = I and so on.

Note: “4"” is called as the n™ power of ‘¢’.

e.g Ix3I%3 = 3

Ix4x4x4x4 = 4
S IxTIx7x7 =77
8x8 = §°

.i
1

1

16.2.2"‘ Laws of Exponenls and their Applications
f' I.ﬂwolSumol owers

lfaeR, a#Oandm,neZ then
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EXAMPLE-1 ) ) Al s 2
Simplify: x* x x* xx° _ s
=w A T
SOLUTION: x* xx*xx® = x**4*6 =
5 b % ssaasialaiae
=X E. -
EXAMPLE-2 ' C S
Simph‘w: x3 xy4 xx4 xy.’l xx: xyj | 3 o ,'l_:
SOLUTION: x° x y* xx* xy’ xx* xy° =X xx!xx’xy’xyi=y’ - : i 3 |
=x34-4-1’-5 xy3+4+5
L2 xy” F

. - el 1
EXAMPLE-3 ==y

Simpﬁr‘y: x3 xy‘ xx"z xy‘? SIRE s =

SOLUTION: x*xy*xx?xy? =x’xx7’x 7! xyPiisb sW ?-_-,'__‘
e _:,=_ fj._g__*___'y_“‘_}____w‘ . . * __‘;‘.‘ o -

=xy2

2- Laws of Subtraction of Powers. |
Lo XRXHED m&

lfaeRa#0andmne Z,then
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_axaxax--tom factors
a™ axaxax..tom factors

when neZandaeR,a#0.

Ly e -

o 2ewod Jo nothothul
e T T v - L - -

1
-
#e

eeidl 815 credT

{ ,,,._l.ma__

'5‘ =%
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g

EXAMPLE-1
3 6 1
X xx XX X
Simpli i
plify: () o
;SOlUﬂOH:
() ¥ xxjxxd x3+5+6
l ==
x xx? xx x“‘”‘
= xu
7
L TR
= x7
5 6 4+5+6
(m) P xx° % x 2 X
x’xx xx x5+6+8
_ x” >
X' .
15-19 2
=X =
= x"‘

_EXAMPLE-2

Simplify:~ @) x %"

4

o KX -
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( “R{a'at*ﬂ and ne-Z, then:
. ) @b =a"b"

. TS S o [a) -2
|

oN: (i) (xy) = xy’

, 5 :
D&Y @ G [ﬂ . [ﬂ

4

e e
TE T s T
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[E XERCISE — 6.2
1- Write the base and exponent in the following. .
0 167 @) (i) (43 ;.
) (-2 ® 18 0) sxPxx?
. !
Simplify and express with positive indices : | ;
2- ’(ai’bj')d 3 :"t—fy3)—3 & i ‘ 4- (x‘y--_b)’x(x?’y?).'“ -
-1/4 : =2/3- 5 R AT
5. 16x? 6 27x° 7. |4 ": 2 ;‘.,
y? 8a~’ ) 4 ) |
= — o TP avte I @ ) @'p’
B Jabx3Vab? 9 7)) T e % S >
e G Co) g @) R :
4y a'v’
14- (2ab’ )’ (3abc? )2 +(ab) ¥ (bea)’ - _ 15- Fﬁ;‘—‘

16- 215095! 17- (2—3 a‘b)"!"x' 4 2p° it Ey dl D a*iikqm-ﬁ?'ﬁ _@E - ' ¥

273 x83

Evaluate
18- (37 )' +(9'x27")

-1 ) . : f dhe A
: = L1 4 7 eE i

22 g!12p213  g23p14.

W @RI

»
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RO 25 0"
() Syl

Vi) 5x7% xx'?
he following.

e __:. ] ' |
@) Py
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6.3 SCIENTIFIC NOTATION

In some branches of science we use very large and very small numbers.

The speed of light is 786000 miles (or 299337.24 km) per second or
30,000,000,000 centimeters per second and the radius of a Hydrogen
atom, i.e 0.000000073 cm are the examples of very large and very small
numbers respectively. The wave length of an X-ray, is 0. 0000001
centimeter is also an example of a very small number.

An easy method is devused to write these numbers is known as “scientific
notation”.

In this method a number ‘a’ can be written as the product of two numbers
in which the first number is in between 0 and /0 and the second numbens
the positive or negative exponentof 10i.e.

a =bxl10"
EXAMPLE-1 3
Wnte the following in scientific notat:on :
1 :
(i) 100 (ii) 1000 (iii) 10000 (v) ]000 ») 5 000 oy 5 A £18
SOLUTION: () 100 = Ix10° S9000 1
(i) 1000 = 1x10° : <
(iii) 10000 = Ix10¢ yo
() L S o, s
1000 : sl
0 L= a0t L

10000 xSt
EXAMPLE-2 N
Write the following in scientifi
(i) 90.85 (ii) 112.3 (1) 12.3
._SQI&ITOH:

(i) 90.85




= 1123x107

= 1.123x10* x 10
= L123x10°

= 1.123x10°

= 1235x 107
= 1.235x 10" x 1072

= 1.235x 10"
oo

s 2539
0% Bkt e
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In scientific notation a positive number is written as the product of two

numbers. In this, first number is obtained by placing declmal aﬂer the '

first digit of the given number. i ool *
;
;

Lt

For the second number to get the exponent of /0 we count the number

of digits which is between the actual decimal place and the new place.
If the decimal place is changed from the left side then the exponent of
10 is positive, while changing from the rlght side the axponent of 10 is

negative. ‘
EXAMPLE-1 ' |
i : . SRR :
Write 18.42x10™ in decimal form. NLY
SOLUTION:  18.42x 10™ IR
L1842 SRNEETRORY
100 2 . 3 _-____'_‘;;' =D l.a‘.'.

18420 3
ikt N u.’iﬂﬁlhﬂnm

1842 -
1000000

= 0.001842

11 93w bels 2SS ?;m_
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Mﬁl‘ BTB0 T ’-. JBIC Wl 2

Sl el St i 4, '2566324
- 0.00000075

ing in the decimal ionn-
7. 1.345x 10"

9 §.525%1077

O b, sl = et I:XERCISE 63

— LY

P80 daemonus art shis sipn oo maor i

»
- 3
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6.4 LOGARITHM . tingtd nemaed 68

Al-Khawarzmi contributed a lot towards Iogarlthm In 17th century John
Napier made further amendments in logarithm and prepared tables for it.
He fixed a base ‘e’ for these tables. The value of ‘e’is 2.7/83. John Napier
and Henry Briggs made a plan to prepare table having base 0. Later on,
Henry Briggs completed the task and prepared tables with base /0.

Jobst Burgi from Swltzerland in 1620 AD prepared a table for anti-
logarithm. These tables made the complicated problems easier regardlng
the counting of numbers.

6.4.1 Logarithm of a Number

Leta > 0 and a # 1,if y’is any positive number, then:

x=log, y, if andonlyif a*=y

) SNEE
or a'=y & log, y=x <o el {17 %Q*Td@

i - e L 3 S Sy - M TR '..'_'.ntf_'r K\LZU -
(For log, y,read "the logarithm of y to the base a".) e ‘ 3
EXAMPLE-1 (<€~ 5l Y 3
Convert the following into exponential form: ST/ ;; : j‘-_,_' g

. . 1 S it J'
(i) logs 25=2 (n) Iag_,__;=,__—L2_" ( i) Iag,QIOOO 3?:& @iy} 1

SOLUTION: Using the equatiqn‘.;lqg,y;x @ at=y,

l 1000
WO &l 1167 18 p(“f)n _uo gq 1‘1‘&‘5”%

EXAMPLE‘" S ESs My Cﬂ‘ﬁ:ﬁm
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6.4.2 Common Logarithm

The logarithm calculated to the base’ 10 are called common logarithms.
We denote log,,m by log m only.

Clearfy 10'=10<>1log 10=1 ; 10° =100 <> log 100 =2
10’ =1000 <> log 1000 =3. etc.

| 10_I=}£6=0.01<:>Iog(0.1)=~1,

107 =’—1—=0.1<$log(0.01)=—-2 andsoon.

100
EXAMPLE
Solve (i) log (x-2)=I (i) log (x+3)=2
SOLUTION:

Using log,y=x < a* =y, we have

- @) log x-2)=1 = 10'=x-2 = x-2=10

=i |x=12]

(i) log (x+3)=2 = x+3=10" = x+3=100

= |x=97

-

Charadteristic and Mantissa of a Log of a Number

The logarithm of a number consists of two parts, the integral partis known
as the characteristicand the decimal part is known as the mantissa.

The mantissa is always taken as positive while the characteristic may be
zero positive or.negative. When the characteristic is negative, we put a
»ar on the digit representing characteristic, that instead of — 2 we write it
?35 2.7638 means—2+0.7638. - 4 :

"y .

e Aol B PR ey ]

3 Lﬂ_-;l.dl-'-""" | ; . “"'_" "
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6.4.3 Finding the Logarithm of a Number

Characteristic of a Number

Write the number in standard form. Let it be m x 10?, then the
characteristic is p, or

(i) The characteristic of a number greater than or equal to 7 is one
less than the number of digits to the left of the decimal point in

the given number.

(ii) The characteristic of a number less than / is a negative number
whose numerical value is one more than the number of zeros
between the decimal and the first significant digit of the number.

For example:

Number Standard Form Characteristic
5376.4 5.3764x10° 3
537.64 5.3764x10° 2
53.764 5.3764x 10" 1
5.3764 5.3764x10° 0
0.5376 5.376x107" 1
0.0537 5.37x1077 2
0.00537 5.37x107° 3

0.0000046 4.6x107° 6

Mantissa of a Number . .
We find the mantissa from the log-table. The position of a decimal pointin |
a number is immaterial for finding the mantissa. We restrict ourselves to R

WD ot

the mantissa of a number consisting of fourdigitsonly. = =
) 4 ety e G YR e ";"""-3‘".;?.‘ earl-=due 2

 e.q. log(45), log(45). log(.045), log(.0045) etc have}hesarzna\ﬁ issa.

Not for ; 2
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= >
=

(i) For finding the mantissa of 4385 from log table, we proceed in
the row headed by 43 and in this row, we find the number under

the column headed by 8. Now to this number we add the mean
difference headed by 5, in the same row.

- Thus mantissa for 4385 is .(6415 + 5) = .6420.

(i) For finding the mantissa of 438 from log-talbe, we find the

number in the row headed by 43 and under the column by 8.
Itis.6415.

(i) For finding the mantissa of 43 from log-table, we find the number
in the row headed by 43 and under the column 0. It is .6335.

(w) For fi ndlng the mantissa of 4 from log-table, we find the number
in the row headed by 40 and under the column 0. It is .6021.

Thus we have,

log 4385=3.6420 log 0.4385=1.6420

log 438.5=2.6420 log 0.04385 = 2.6420
log 43.85=1.6420

log 0.004385 = 3.6420
~ log 4.385=0.6420

log 0.0004385 =4.6420

and log43=1.6415
' log 4.3=0.6415

Also log4=0.6021
' _'log 04 =2.6021

6 4. 4 Concepl of Amllogumhm
" Iflogm=n, then m =antilog n, e.glog 1000=3 = antilog 3=1000

£ Mﬁdi ntilogarithm of @ number, we use the decimal part of the
fh m ; mfmd the an!JJJabJsta manmer similar to that adopted
P W fﬂﬂd‘nﬂme leg?'at!!g'l‘-ﬁ FRISTRS SRS sty adan

.%"9 .ﬁ&?%"lﬂg ﬂym&gr fmm t;he antllog-table insert the
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Case |

When
digit.

)

(i)

. ._(_iiv

the characteristic is ‘’, the decimal point is inserted after (n+l)th g

Number =02346 emmd S
Characteristic =n=10 . '

' 0 Hutusisds Bt gy
Mantissa =.2346 , nois 1278 ol SEE e

From antilog table, the number against the mantlssa .2346is 1724.

As the characteristic is ‘0’i.e. n = 0, therefore decimal point is |
inserted after (0 + 1)tk or first digit from the left of the number1724 e

Thus antilog of 0.2346 =1.724

T I
et e
Y 'II“L)M .
Number -2 6019
o ilds i,.ms r@o‘ﬂ.:

Characteristic =n= 2
Mantissa = .6019

.........

Decimal point is inserted after (24-:-_
the left of the number.

Thus antilog of 2.6019 = 399.08

; R T
A

Number_ = soe12
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- There are 4 digits in 1825, therefore we put two zeros to the
- n‘{--_&g\'m S right of the number to make it a six digit number. Placing decimal
et i after these zeros is meaningless.

3 ‘way that the first sugmﬁcant ﬁgure is at the nth place X
%*%,.\m B i

iul_ﬁ %

“ﬂ’ﬂ*‘i&"‘mi. Sheyilsrt
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EXAMPLE-1 iETtL L aue Sl ¥
Find the values of: (i) antilog 0.654 (i) antilog 1.204 i VRe
(iii) antilog 13612  (iv) antilog 3.4568 '

SOLUTION: (i) antilog (0.654) = 4.508 { _. kﬁﬁﬂ
(i) antilog (1.204) = 16.00 iy £ (i ‘ ‘?*

(iii) antilog (1.3612) 0.2297 R -

(iv) antilog (3.4568) = 0.002863

‘lwt& _'
" 'f o
EXAMPLE-2 s
LT "'ﬁ? gral T-“ ,
(i) Add 13612, 3.1946, 2.0018 and 3.4619 _'U .I‘, j{“" i

(ii) Subtract 4.6342 from2.1375

S 5 o et vl Fode b
(iii) Multiply 3.4103 wl‘thﬁ' :

(iv) Divide 5.1820by15 -erf - Ao A
BA T s

ON: (i) 1.3612+3.1946



IR 2127375046342
RS e Simi6 1375216342

= 55033
. 'f!“'?_k .“:_'-_, LE ]

= (-3+.4103)x6 -
= —18+2.4618
= (=18+2)+.4618

o =-16+.4618

= 16.4618

= (=5.1820)+15
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| & Z If logx=2

Now from the antilogarithm table, we have the number for mantissa
0.5019=3170+7=3177

As the characteristic is zero, the decimal point is inserted after
(0 + 1)th digit, i.e. after 3.

x = antilog (0.0519)
x=3.177
(ii) log x = 2.5321
Characteristic of log x = 2
Mantissa of logx =.5321

Now from the antilogarithm table, we have the number for mantissa
© 5321 =3404 + 1 = 3405

* As the characteristic is 7 , the decimal point is inserted in such :
a way, that the first significant figure after decimal is at the 2nd place i

x = antilog 2.5321 \f: - *‘
= 0.03405 ' i
Thus x=0.03405 : =
E XERCISE — 6.4 : i e
1= Write down the characteristic of the Ioganthms of the following ’
numbers. ;
(i) 6350 (i) 2035.6. (i) '2-_-"-0?"?'_ - 5
(iv) 0.8657 () 00732 - (vi) 0.000721

SR S 5

2- Write down:the values of: A :

() log52.13 (i) log6304 (m) ?'
(iv) log 0.0057 (v) 103000003 e

= 1

f &:&’f“'ﬁ* ¥
g 0.6127

(i) log6.374 (i)
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S (@) log, (mn) = log, m+log, n

@ii) log, (ﬂ] = log, m—log, n
n

- (i) log, m" = nlog, m

JSrom (i) and (ii)

: Fj’ga‘;ﬁ'f Tas SATTNINN oW :
xddazis any ai’_dmissible base,

i o -

SRR D goh (i 3

-

WEED pel . ok
g0t i '
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m
!ﬂgﬂ [-—} =xX—-y
. n

m e
!r)gﬂ[—J =x-y R
n ,

log, [ ] log, m—log, n| from (i) and (ii).
' .

iii-  Let x=/og, m then as before

«' = m and

(a.r )H = ’nlf

|

mn fal (a.\' n
nx

=a

Therefore, log, m" = nx

log, m"=n log,

LY ']._ =
6.6 APPLICATION OF I.OGARI'I'HM*“"* "

The logarithm calculated tO-sth' base
;We shall danote IOg 10 m_by lo

Ja?




£ :(iv) 7103'(1?)+5Iog[ji]+3log(:;] Iog2

ON: (i) LHS =3log2+log 5

= log2’ +log$5
= logd + log 5
log (8x5)
log 40
RHS
log 2+log 5 =log 40

=log2+2 log 5—log3+2log7

log2 +log 5° —(log 3+ 2log7)
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15 i g
{3

Il
o ]
=]
o0
el
~ |~
N b
S
|
b
=)
0o
P
l--..l-..
|
e T
S 0
1

= RHS
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- EXAMPLE-2
log32
log4  log9

) Evaluate: (i)
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(ii) log 88.44 + log 66.76 — log 48.55 T R e i

Il

log (88.44x66.76)—log 48.55

[88.44x 66. 76]
log | ————
48.55 -

(iii) log 7.44 + log 5 + log 99 — log 7

log (7.44x5x99)—log 7

I

[7.44x5><99]
!og —'7_

EXAMPLE-4

25.36x2.4569
847.5 .

Evaiuate using logarithm tab!e.-

25.36x2.4569
- 847.5

SOLUTION: Let x =

Then logx = log



8492x3.72
47.82x52.24

* Evaluate using logarithm table.

8492x3.72
47.8x52.24

. [8492x3.72)
47.8%52.24 ) -

log (8432 3.72)log (47.8x 52.24)
log 8492 +log 3.72 —(log 47.8 + log52.24)
log 8492+ log 3.72—log 47.8 —log 52.24
3.9290+0.5 5’05 —1.6794-1.7180

| 44995-33974
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E XERCISE — 6.5 TR =

1- Solve

log 81 o243
0g ¢ (iii) log 243 |

log 9 log 6 log 9

(1)

2- Evaluate

(i) log3i+log4+log3—log6
(ii) log 5 +log 20 +log 24 +log 25 —log 60
(iii) 2log3+3log4+4log5—-2logé

(iv) 2log5+log8— é log 4
() log 200+log 5" '

Hint: in each part writelog 5= log ('—{éq) =log 20-_

3 Simﬁlify without using logarithm table. ik :

() log1.3472+log 22.79~log5

e -
! L 4- Solve with the helj

ol P
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| 5 Provethat

2 2 2
B (2) Iog(i—)+!og [i—aJ+log (c—b]=0

.('u) 3log 2+ 2log 3+log 5=Ilog 360
- (iii) 5log3—log 9=log 27

5) 32 5
/ /i -2log| = |=log2
(iv) 03[16]+ og( 43] 0"’(9) log
130 335
v) 2lo + 1 —, 72
i g(13j Og[nj ”""'[w} fog

/that: 3/og 4+ 2 log 5 - -.1; log 64 — é log 16 =2

' 1.78

qu g m 0.9876x(16.42)°
;. (4.567)"

(iii) §x3. 142%(1.5)°

(645 X(0.00034)" <(981.9)
(937 x(8.93)" % (0.0617)
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Review Exercise — 6 L i
ey
1- Encircle the correct answer. A e | ,
T |
(i) \3is: - 5 | "j;
(@) arational number (b)  an irrational number ' = i
(c)  a complex number (d) an integer ! : - i
‘ 1 | e
(ii) I7is called: "
(@ radical (b) radicand TRl
(¢)  rational mumber (d) integer
Giiy In V3 , 3 is called. < alh oy of TSR
(@) radical (b) radicand R
(c) integer (d) natural number ¢ 1NN

(iv) In a",n is called
(@) radical (b) radicand
(c) exponent (d) -base

(v) In4’,4 is called
} (@) base

(¢) integer _ &y

(vi) The logarithm calculated to.

o9

(a) mantissa

"@1 characteristic
B VIS =S i BN

Vv G 8

(a) ci_;a}m':zeﬁéﬁci
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0 2
@ 2

(b) rational
(d) exponent

IS

o TR |
4' o = : o - ] L

—T IR e T 1| [
» - SR |
-~
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3- Simplify:

(i) @6 )/ + @)

4- Evaluate: SEHAENS, £
() Ay xy + o)
o e B () . oo 'n SRS
(ii) (3) ( 25);«62; o o

F.
W o
iy tLr

5- Show that log !g_"%’l —log3 +logd+log5—log?

6- Use logarithmic table to evaluate:

(i) 62.14x0.32x0.015

@) 6y’ )Z’gcy’f )7 T - g,
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SUMMARY




