LOGARITHMS :

In this unit the students will be able to: §

Express a number in standard form of scientific notation and vice versa.
Define logarithm of a number to the base a.

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.
D:ﬂ'ummbﬂmmonmﬂnannﬂlamﬂ:m.
Prove the four basic laws of logarithm. -
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October 8, 2005 is an unforgettable day in the
history of Pakistan, when the earth started
shaking violently and in few minutes the worst
disaster had ruined many of the towns and
villages from the face of the earth. This
earthquake measured 7.6 on Richter scale but
what is a Richter scale? Answer to this question
will be explained in this unit.




Exponents provide an efficient way of writing very large
as well as very small numbers. For example:
approximate mass of Uranus is 87 trillion trillion kg

i.e. 87 followed by 24 zeros or

87, 000000000000, 000000000000.

This style of expressing a number is called standard form
which is not useful for such a large number, since some error may occur while writing or telling
it. There is another method of writing such numbers, to make them handy.

This method involves integral exponents of 10. In this method the mass of Uranus is
8.7%10,000,000,000,000,000,000,000,000 kg = 8.7x10" kg. This method is called Scientific
notation.

For example: 5.3 x 107, 7.412 x 102, 1.592 x 10",

How to Write in Scientific Notation

« Place the decimal point after first left hand nonzero digit, the resulting number is d.
(Position after first left hand nonzero digit is called reference position.)

* Count the number of digits moved by the decimal point. This is absolute value of n.

s [If decimal point is moved to left, value of n is positive.

¢ If decimal point is moved to right, the value of n is negative.
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e.g. n.rl:?uz =05.432 x107% or 5432 x10°

and 5¥ 4312 = 5.432 x10?

Example 1: Convert the following into scientific notation:

= S R

, : () One light year: 5880,000,000,000 miles s
II ! | i -ﬁmﬁmh positive.
o 5 880000000000.0 = 5.88 = 10

! (b) Mass of the smallest insect = 0.00000492 g

i -6
0.000004 92=492x=x10"g

Standard Notation: The number already written in scientific notation, can be converted to ¥
standard notation by the multiplication of its two factors. |

e . LS T




Example 2: Convert the followings into standard notation.
(a) Density of hydrogen = 8.99 x 10~ g/cm’

8.99 x 1077 =0 00008 .99 x 10~ = 0.0000899 Exponent is positive so the

(b) Number of air sacs in lungs = 3.5 x 10"

3.5 % 10* =3 .50000000 0 x 10* = 350000000.0 or 350000000 )
Example 3: The closest star to the Earth (other than Sun ) is Alpha Centauri, 4.35 light years -
from Earth. How many kilometers from Earth is Alpha Centauri?

If one light year = 9460920 million km. Write the answer in scientific notation,

Solution: One light year = 9460920 x 10° km :
Distance between Earth and Alpha Centauri

= 4.35 light years = 4.35 x 9460920 x 10° km
=41155002 x 10°=4.1155002 x10° <10
=4.1155002 x 10" km

Example 4: The speed of light is approximately
3 x 10° km/s and distance bétween earth and sun is approximately 1.5 x 10° km. If the sun is
suddenly to burn out, how long would it take for earthlings to know about it? Write the answer
in standard notation.

Solution: Formula for finding time, if the speed and distance are given, is

Time = Distance/Speed

Here, speed of light = 3x10° km/s and distance between Earth and Sun =1.5x 10%km.

b
Time =12X10° kM. _ o 5  105-% sec = 0.5 %10 sec = 500 soc or 8 min 20 gec

3x10°km/ s

1. Write the following in scientific notation.
(i) 0.00053407 (i) 53400000 (iii)  0.000000000012 (iv) 2.5326
2. Write the following in standard notation.

(i) 9.067 x10° (i) 5.64x10° (i) 6.53x10° (iv) 3.1415 = 10” ’.
3. Simplify the following by converting into the form indicated. : )

(i) 563.71 x 107 x 2,54 x10*.————4 scientific notation

5
(i) E—ﬁfﬁ —_____,  standard notation !
-3
(iii) - fﬁf? i S LA scientific notation
(iv) 0.0009988 x 10'* —» standard notation
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4. If it takes 5 seconds to recite ‘Kalma Pak' once, how many hours will it take to recite ‘Kalma
Pak’ one million times? Convert hours into days and write the answer in standard form.
Round off the answer, discarding the decimal part.

5. Distance between Earth and Sun is 9.3225600x10" miles. If speed of light is approximately
1.86,000 x10° miles per second, how long does it take for light to reach the Earth. Convert the
answer in minutes writing in standard form.

2.2.1 Why We Use Logarithms

Population of the world is growing and the

radioactive wastes are decaying continuously. Eﬂﬂﬁgﬁ MJ_ﬂ'ﬂ mm

The mathematical tool used to predict the future Khawarizmi and

and explore the past of such rates of growth and St Weveiopiag log S, :

decay over time, is an exponential relation.

i.e. an equation of the form x =b" where b, x and y are real numbers,b>0,x>0

and b # 1. This relation is widely used by archaeologists, scientists and business people. The
inverse relation of this exponential relation is called logarithmic relation.

Definition of Logarithm

While evaluating logarithms, remember that a logarithm is an exponent, e.g. if
log,81 = 2, then 2 is the logarithm of 81 with base 9, since 9 raised to power 2 gives 81.

Example 5: Convert the following exponential equations to logarithmic equations and the
logarithmic equations to exponential equations.

() 2" =128, here base = 2, exponent = 7 and x = 128

exponent
L x L |
7 228> kg, 138 =
| Base 1
EXpO ‘equations
a. ﬁmhuﬂlugiuts,iur finding the age of very
old bones, fossils ete.
: . b. Scientists for finding the life time of
2D e TR radicactive elements etc.
" @ T g
1
(© V125=50r (125)° =
ey o log . 5 = %
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| ¥
(d) hg,ﬁL5=4 = ;* = 6%5

(e) log,

(H log

Example 6: Check whether these logs are defined or not?
(@) lbg2=y = 1¥=2
None of the exponents of 1 can give answer 2, so log, 2 is undefined.
b) bg,(-D=y = §=-1
None of the exponents of 5 can give answer ‘—1°, so log, (~1) is undefined i.e. log of
negative number is not defined.
() bg,0=y = 2=0
None of the exponent of 2, can give answer 0, so log of 0 is not defined.
(d) Islog, (4-2x)=y trueornotforx=0,1,2.
g, 4-2x)=y = Z'=4-2x
Ifx=0, then2'=4is true fory=2.
Ifx=1, then2'=2istruefory=1.
If x=2, then 2*= 0 is not true for any value of y.
Example 7: Find the value of unknowns by converting logarithmic form to exponential form.
(@ lg,x=4 = 2%'=x = x=2x2x2x2=16

4

4 -2 -3 SR SN
{h] hg“IT-B-:' {64) =X i:> .':’5{43) 3343 3 =F=.ﬁ
(¢) log, ﬁ=—? = h_T-ﬁ='2—TDI‘ b'=2"
As exponents are same, so bases must be sameie b=2
d) bg,3=y = 217=3 or 3)?=3 = 3¥=3

. 1
As bases are same so exponents must be same. i.e. 3y=lary=§

Example 8: Find y if log, (y* +1)=log, 28
Solution: log,(y’ +1)=log, 28
=y +1=28 o y=8-1=27
y=27 =3
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1. Check whether log , (7 — x) is defined for

Hx=0 () x=1 (iii) x=6 (iv) x=7
2. Convert the form of following equations i.e. from exponential form to logarithmic form and
vice versa a5
() log,216=3 (i) 7'=2401 (i) bgx=5 (v) b 4 =%
M) 1255=25 (D) bg,l0% =y (vi) (56)¢ =%

(vili) log, * +1)=2 (ix) log, x-3)=1(x) 2«x+1=2
3. Find the value of x in the following questions.
(i g 3=1 (ii) bog,,,9=2 (iif) log,81=x
(V) log,64=x+1 (V) bog,x=4 (vi) log, (F¥-1)=3
4. Find the unknowns appeared in the question 2.

2.2.2 Common Logarithm
There are two most commonly used bases for logarithm i.e.*10" and ‘e =2.71828'(an irrational
number). Base 10 was used by Henry Briggs.

These logarithms are also called Briggs's logarithms, denoted by log,,x or simply
log x. If none of the base is mentioned with log then it is obviously a common logarithm e.g.
log ;36 can be simply written as log 36.

Logarithm of a number = Characteristic + Mantissa

2.2.3 Characteristic

Aee o 4 R oy s i LR

Characteristic is an integer. It is infact the integral power of & joerrag "
10, when the number is written in scientific notation. e.g log 1=0
characteristic of log 3.3 x 10° is ‘2’ and in log 5.632 x 107*, *logl0'=1
characteristic is negative 4. This negative characteristic is : ﬁ :::: ;

usually written as 4. ;alul:‘ t:‘f’-t! s Sl
Characteristic of the log of some number can also be found - A patae
using reference position. In 0.00532, the reference position =+ e 1erg

is between 5 and 3. By counting the number of digits between  then 0<logx < 1.

the decimal point and the reference position we get the b

numerical value of the characteristic however, the sign is

taken negative if the reference position is on right side of

the decimal point and it is taken positive otherwise.
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2.2.4 Mantissa
Decimal part or the fractional part of a logarithm is called mantissa.

Mantissa is always a nonnegative number less than 1, i.e. it can be either zero or positive but
never negative. Mantissa is found from the log table.

A small part of log table: r
[ ] 2 3 3 3 § 7 ¥Rl L & 14 -% %53 & 9
10 ] 0000 | 0043 | 0046 | 0128 | 0170 | 431y | o253 | ooow | o34 | e37e e v 1l '.21]1 2 2_32 2 % "
11 | 0414 | 0453 | 0492 [ 0331 | 0369 | oeq7 | ogas | oss2 | oo | o7ss e1 mile'n g i: :;1; =
12 | 72 | oszs | onos | 0e99 | 0934 | poes | so0u | sans | 1072 | 1i0s |3 : H} & 1. kel ok
13 | 1139 | 1173 | 1306 | 119 | 137 | ya55 | 1335 | 1367 | 1399 | 1430 33 aeibas ?g 2 i
14 | 1461 | 1492 | 1323 | 1353 | 1584 | ygiq | yeas | 1673 [ 1703 | amm2 siik § E :: ek o
15 | aren [ a0 [ s | wmar s | oo, | oy | 1oso | 1owr [ 20ua |3 slb w0l 2 a
Example 9; Find (a) log 156.3 (b) log 0. 0123
Solution: (a) log 156.3 = log 1.563 x 10 Convert the number into scientific notation
characteristic = 2 4—_,

From mmsﬂ digit

mantissa = ]939 or ﬂ 1939
log 156.3 = characteristics + mantissa = 2+ 0.1939 = 2.1939
(b) log 0.0123 =log 1.230 x 10°°

charactﬂﬁlstic =_2or2

For mantissa, use the log table to see the number present at the intersection of row of 12 and the column of 3 i.e.
(1899, as there is no difference table for ‘0" so mark the decimal point before the first digit i.e. mantissa is 0899,

mantissa = .ﬂ§99 "
log 0.0123 = 2 +.0899 = 2 .0899 (never write *~2.0899")

Example 10: Find log 1009 s — !

[l
|

Solution: ; Number of digits
lng 1009 = log 1.009 = 10° 1 M9 in a whole number = characteristics + 1
characteristic = 3 i.e If characteristic of log of some
mantissa = .0038 (= .38) n‘;'h“di;:m“ S
+ log 1009 =3.0038 v

see Example 10 for confirmation.
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Find the logarithms of following numbers if possible.

1. 5313 2. 4580 3. 9613 4. 1109
5. 5239 6. 0.01207 7. 0.0093 8. 1 Trillion
9. 0.00004 10. 4 11. 4000 12. 54

13. 1.009 14. 0.1009 15. -4

2.2.5 Antilogarithm
The inverse operation of taking log is called antilog. An antilog is used to cancel the effect of log.

Antilogarithm tables are used for finding it. Before finding antilog, recall that log x consists of
two parts, characteristic and mantissa. For finding antilog, mantissa is used for looking in the
antilog table. Characteristic is not used in table, however characteristic is used for locating the
decimal point in the number obtained from antilog table.

A small part of Antilog of Table:

1] | i 3 4 3 L] 7 8 9

A5 | 2818 | 2825 | 2831 | I838 | 2844 | 285] | 2858 | 2864 | 2871 | 2877
A6 | 28R4 | 2R9] | 2897 | 2004 | 2911 | 2917 | 2924 | 2931 | 2938 | 2944
A7 | 2951 | 2958 | 2965 | 2972 | 2979 | 2985 | 2992 | 2990 | 3006 | 3013
AR | 3020 | 3027 | 3034 | 3041 | 3048 | 3055 | 3062 | 3069 | 3076 | I0RI
A9 | 3050 | 3097 | 3105 | 3112 | 3119 | 3126 | 3133 | 3141 | 3148 | 3155
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Example 11(a): Find antilog 2.4541
Solution: 2.4541 is obviously log of some number so, ;
characteristic = 2 (integral part), mantissa = .4541 (fractional part)

-, antilog 2.4541 = 284.5
(b) Iflog x = 2.0000, then find x.
Solution:  Jog x = 2.0000
antilog(log x) = antilog (2.0000)  ( taking antilog on both sides.)
x = antilog ( 2.0000)
here, characteristic = 2 and mantissa = .0000 (see log table at the back of this book.)
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~. x = antilog ( 2 .0000)

=.01000

Example 12: Find antilog of 2.4900
Solution: antilog 2.4900

characteristic = 2 mantissa = .4900

antilog (2 49) = ;. 03 A 090 = 0.03090

Find the antilog of following numbers.
2. 1.5890

6. 0.0038
10. 0.0000
14. 0.49000

1. 24324
5. 4

9. ' 3519
13.  2.4900

John Napier started developing log tables with base e, so the logarithms with base e are called

Common and Natural Logsarithm

3. 0.2425 4
7. 1.2429 8.
1. -3 12.
15. 2.34

natural logarithms or Naperian logarithms, represented by “/in x".

23.1

Napier spent last 20 years of his life working with log tables of base e, which he never finished
and died. Henry Briggs, then completed these tables. The difference between common and

natural logarithms is depicted below.

3.5636

2.9281
5.9990

 Log Type | Representation Base Nature of base | Properties
Common log x 10 Rational ll::ltg 0 1
it log 10" =x
Natural Inx e=271828 Irrational Inl =0
(Naperian) :l:tce-’ 1
-

g 2 Lawsof Logaritns &

Laws of logarithms are closely related to the laws of exponents, since logarithms in nature, are
exponents. The laws of exponents are given in unit 1. In this section the laws of exponents are
used to develop some laws of logarithms, for solving complicated equations involving exponents
and logarithms. Also the complicated questions of multiplication, division and root extraction are

converted to handy sums of addition and subtraction.
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2.4.1 Product Law of Logarithms
For any real numbers m, n and b where b= 1, log, mn=1log, m+logy,n

Proof: Let logym=x ....... (i) and logpn=y

Their respective exponential equations are

m=b" ...... (iii) and n=b’
Now product of equations (iii) and (iv) is

mxn=b*, b*
mn=b*"" « using product rule of exponents
= logpymn=x+y «logarithmic form of above equation

or i v Al ‘r_ o S

The Product law of logarithms states that:

Example 13 (a): Use the product rule to expand log. (x* y* z).

Solution log. (x* )’ z) =log. ¥ + log. )’ + log. z

(b) Use product rule to combine /n a + Inv/b + In ¢’ ina single logarithmic term.
Solution Ina+invJb+inc® =in(ab )

2.4.2 The Quotient Law of Logarithm

For any positive numbers m, n and b, where b= 1.
m

log, — = logym—logyn
n

Proof: Let
Respective exponential forms of above equations are
(iii) and n=b"

Dividing (iii) by (iv) i.e.

= x—y <conversion to logarithmic form

.

The Quotient law of logarithms states that:

Unit-02 Logarithms




Example 14 (3): Use quotient law of logarithms to expand log % .

(b) Use quotient law of logarithms to combine log 39 - log t — log b into single logarithmic
term.

13
Solution (8): log e log 13— (log 7 +logb) = log 13 —log 7 —log b

Solution(b): Jog 39 —log t - log b = log 39 — (log t + log b) = log 39 — log tb = log

39
tb

2.4.3 The Power Law of Logarithm
For any real number m, n and b, wherem >0, b>0,b # 1,logym"=nlog,m
Proof:Let logym=x
Converting into exponential equation i.e m = b°
m"= ()" < takingn” power on both sides.

or m" =b"™ « using power of power rule .

= logym" =nx « converting into logarithmic form .

logym =nlogym

« substituting the value of x.

The Power Law of logarithms states that:

Example 15(a): Use power law of logarithms to expand log: 1007
Solution: logz 1007 =-3 log; 100

4
(b) Use power law of logarithms to combine Sy log 5 7

s |

4 L
Solution: —Elug G 7 =log 5 7

2.4.4 Change of Base Law of Logarithms

Although only common logarithms and natural logarithm are programmed into a calculator still
the logarithms for other positive real bases can be found by changing that base into some
frequently used base that is ‘e’ or *10°. The law which enables us to change the base is called

change of base law which is given below.

If a, b and m are positive real numbers and, a= 1, b= 1, then
log,m=logym.log,b

National Book Foundation
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Proof: Letlogym=x
= m=b «converting above equation into exponential equation.
log ,m=log.b* «taking log on both sides with base ‘a’
log s m = x. log 4 b «—applying power law of logarithm.

or

Example 16: Convert the base of log, 536 into 10.

log,, 536 log 536

Solution: 536 = or
o, log,,b log b

1
5 2
Example 17(a): Use laws of logarithms to expand log 4?:

1 1

Solution: log 22 L ”_, = log (5p°q* )—-log (4v5 £)  «using quotient law of log

=log 5 +log p’ + log q% ~[log 4 +log /s +log '] «using product law of log
=log5+210gp+%lngqvlog4—%lugs—3lﬂgt «using power law of log
(b) Use laws of logarithms to evaluate
Mlog25V3 (i) log,(log, 8" ~log ;5 27+log 5 10)

sbu log , 53

Solution: (i) log 2 e, 2
10

+ change of base law

1
|:hg 5+lbg3? ]
log 2
= [0.6990 + % (0.4771)] + (0.3010)

=(log5 + é- log3) + log2

_ 0.9376
—=3.114
3.010 g

(if) Evaluate log, (og, 8 ~log ; 27 + log ; 10)
og ,(log , 8% ~log ; 27 + log ;; 10)

Logarithms




=h§1(b31(23)1‘hgﬁ([ﬁ)lf““hﬂm(ﬁr]
=1-:.gz[ln.g2 2° —log , (v3) +hgﬁ(J1_ﬂ)2]

=log, (6 log, 2~ 6 log ;; /3 + 2 log ; V10) (: logy b* = %) :
= log,(6-6+2)
=bg,2 =1 (:logyb=1) -

c. If logy 2=0.3010, log, 3 =0.4771 and log, 5 = 0.6990, then evaluate
log » 0.0036, applying laws of logarithms.

36
10000
2% x3?

=10£h(m)

Solution: log, 0.0036 = logy ( )

2

3
- Jogi (S
ugb{zzxﬁ‘]

2logp3-2logp2-4logsy 5
2(0.4771) - 2(0.3010) — 4(0.6990)
—2.4438

(which is negative number having both characteristic and mantissa as negative.)
Since mantissa can never be negative, to make the mantissa positive check the next positive
integer to the magnitude of the answer. The next integer is *+3” as shown on the number line

e | =
0 1 2y o S
24438 —»
Now ‘add 3 to” and ‘subtract 3 from’ the answer
i.e. log, 0.0036 = - 2.4438 +3 -3 = (.5562 — 3.
The positive term is mantissa and negative term is characteristic.
So, log, 0.0036 = 3.5562

Important results deduced from Laws of Logarithms
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1.  Use laws of logarithms to expand the followings.
M log9t @iog P w)log
s (xy")

1 1y
2 1 2.3 g 1 7
(¥)log ( Jﬁ D) ODlog {2 (viDlog —_—"m

2. Use laws of logarithms to combine the followings into single logarithmic terms.
(M 3logx-5Slogy

(i) ;—logt + % logr— %lugs
(i) % [log 57.7 — 3log 9.24 + 4 log 36.6 — 2 log 23.3]
1
(iv) 5log6—7log9.42 + %lngt— —i-lug 322+ %lnga

(v) %lug 37.74 - % log 53.71 + ilog 28.83
3. Use laws of logarithms to evaluate the followings.
() log, 15 (i)logodfo (i) log s 65 (iv)log ;5 72.34 (V)log 7343

4. If logy2=0.3010, logy3=04771, logys 5= 0.6990
then evaluate the followings with laws of logarithms.

(i) log % (i) log » 1_{;_0_ (iiiy log » ;;: (iv)log, 0.024  (V)logy dﬁ_-%

2.5 Applications of Logarithms

Common logarithms appear in many scientific formulae.
Richter Scale

Opening of this unit depicts the 2005 earthquake in Pakistan, when thousands of people lost their
lives. The Richter Scale used for measuring the magnitude (M) of earthquake is a logarithmic
scale. If | is intensity of its shock waves and I, is a constant then

M=log (+-)

L]
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Example 18: An earthquake that occurred in Pakistan in 2005, measured 7.6 on the Richter
scale. In 1978, an earthquake in China measured 8.2 on the Richter scale. How many times, the
China’s earthquake was stronger than the Pakistan’s earthquake.

Solution: Let I, be the intensity of Pakistan’s earthquake and I, be the intensity of China’s
earthquake.

As, M=log {fi ) ¥

]

Then, 7.6 = log {;—]}

1]

log I, ~ log Iy

Il

8.2=log ( I—*-]
Iﬂ
Subtracting (i) from (jj)
logl - logl; =82-76

log I~ log Ip

[
=% Ing{f—llr—ﬂ.é

I

antilog log (-::i] = antilog 0.6 (taking antilog on both sides)
1

I
i T2=3.93=4

1
- China’s earthquake is nearly 4 times stronger than Pakistan’s earthquake.
Example 19: Use laws of logarithms to evaluate.
® 8.59 x (55.6)* “ {51 = fgg
2.51x+/2.12 ®) 3 7
8.59 x (55.6)° '

Solution: - (a let x=
® 2.51x4/2.12
Then, by taking common log on both sides.

V8.59 x (55.6)’
2.51x+/2.12

I L]
= log (8.59)° + log (55.6)*— log (2.51) — log (2.12)?

log x = log

1

71028.59 +2 10g55.6 - log 2.51 —-;— log (2.12)
1

~ 3 (0.9340) + 2(1.7451) - (0.3997) —% (0.3263)

~0.3113 + 3.4902 — 0.3997 - 0.1632

log x =3.2386
antilog log x = antilog 3.2386.. Taking antilog on both sides
x= 173221
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(b)
1 22 4 )
log x = log 55 + E « Taking common log on both sides
! 1
165 225 4 }6, 1 22
logx=log|— | ~log|—=| =-log(—)-—log(—
og x %[3] og(?] 3loe(5) -3l (=)
1 1
= (log 16 — log 3) - 3 (log 22 - log 7)
—lln 16 -]-]n 3 llu 22+llu 7
3 g 3 g p 2 5 g
==E:~ (1.2041) - % (0.4771) - % (1.3424) + % (0.8451)
logx = 04014 - 0.1590 - 0.6712 + 0.4226
log x = —0.0062
logx = (-0.0062+1)-1  « making mantissa positive
= 0.9938 — ]
log x = 1.9938
Taking antilog on both sides.

' 1 '22
letx=US= 4+ —
etx 3 7

antilog log x = antilog 1.9938

x = 0.9858

Example 20: Find the number of digits in 5.

Solution:

By finding the log of the given whole number, we can find the relevant characteristic. But the
number of digits in a whole number is always one more than the characteristic of the log of that
number.

Now log 5™ =50 log 5

=50 x(.6990) = 34.95

Characteristic = 34

Number of digits in 5" = characteristic + 1 =34+ | =35
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1. Find the number of digits in
m 33! {u} Imlw ﬂﬂ} zlﬁ (h) 5]7 {v] 529!!
2. Evaluate applying laws of logarithms.
65.89 47.27x5.321 i

011" i 5967110 7.392 o 9.712x4.171 128

11294 J39.24 x Y1931 o

" Y2737 o 1/64.4 x/23.91 o ys3

(il (27.98)°

(28.73)" .

3. The Kansu, China earthquake of 1920 was measured about 8.5 on Richter Scale and the

Tokyo, Japan earthquake of 1923 was measured 7.8 on that scale how many times
stronger was the 1920 earthquake than 1923 earthquake?




Encircle the correct option in the following.
If a=b x 10" is written in scientific notation then ,

(@) 0<b<10 (b)) 0<b<l0 (¢) 1<b<i0 (@ 1<b<10
In 0.537, reference position is

(a) after0 (b) after7 (¢) afters (d) before 7
log ,1001s

(a) 2 (b) -2 (c) (d) impossible
If log (x+3)=log(15x —4) then x is

(@ 05 (b 7 () d 2
log ,7" +log,4" is

(m) . 3 (b) -3 (c) (& %3
For the log 0.00327, characteristic is

® -2 (M =3 (c) ‘ da@ 0
log, (M + N)is

(a) log, MN (b) log,M+log,N (¢) bothaandb (d) none of these

lt:rg,_gh is

(a) glog,h (b) log,(gh) (¢) (log,g)xh (d) hlog:b
log, M —log N is

log , M £ og, N
mﬁﬁ.m>mw () log,M {ﬂﬁm
(x) log = 1007 is
(a) 2 (b) 1 @ 8
(xi) logl8is
(a) 3log2+logd (b)log2+2log3 (c)3log3+2log2 (d)2log3+3log2

(xii) log5-log8+log3-log2is
5x2 15

30
(a) log-g;; (b) mgﬁ (c) iﬂg? (d) log-2

(xiii) log,, 100" is
(a) 2 (d) impossible
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(xiv)

(xv)

(xvi)

(xvii)

(xviii)

7.

Scientific notation of 6.25 is
(@) 625x10' () 6.25x10° (c) 6.25x10  (d) 0.625x10
Base of natural logarithm is
(a) rational number(b)  integer (c) irrational number (d) 10
Iflog -25=4 thenx is
(a) +5 m =5 (¢) %5 (d) impossible -
lugﬁ 10* + log ;1018
1[]4 4 I 4
(a) log; o » log 510" -log ;10 (¢) 4 (d) log ; (107 -10)
S5log2-2log5is
(log 2)° log 2° 2° S
el e S log =— Zlog 2
Convert the following into scientific notation.
(i) 53.36 (i)  0.0000000000000102 (jii) 523.4 x 10
Convert the following into standard notation.

G)  7.232x 107 (i) 10.53 x 10°x 2031 (i) 5.6 x 10°
Evaluate the following.

(i) log 5°—log, 2° (i) log, 4- log, 1 (iii) log,(log,x— log,b”)

Find x if
(i) bog, 9-log, 1=x (i) log, x— log, 16'"=3
(iii) log 2 (x*—1)=log: 3 (iv) log,x=log,(8 bg,y)

If logy 2 =0.3010,log, 3 =0.4771 & log, 5 = 0.6990, then evaluate the following by
applying laws of logarithms.

(i logy 30 (i) logy,0.24 (iii) logyp 360

0.5327x142.97 ) .
0.0059 ; .

Simplify with the help of laws of logarithm [

Prove that:
og,U x log,V x log,W =1
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