Define logarithm of a real number to a base
raised to give the number (i.e., a* = y& log

Define a common logarithm, charz

Use tables to find the log number,
Give concept of antilogjand u8g tables to find the antilog of a number.

“tog and antilog of a number.

mon and natural logarithms.

7e the following laws of logarithms.
log () = log m +log n
(i) log,(Z)=logm - log,
(iii) logm" =nlogm,
(iv)  logm.log n=log n.

Apply these laws of logarithms to convert lengthy processes of
multiplication, division and exponentiation into easier processes of
‘addition and subtraction etc.




Logarithms were introduced by the great muslim mathematician Abu
Muhammad Musa Al-Khawarizmi. Letter on in the seventeen century and
John Napier developed the concept of logarithm further and prepared tables .
for it. In these table the base “¢” was used. e is an irrational number Q
approximate value is 2.71828... . In 1631, Professor Henry Briggs dé “@
the tables with base “10”.

By the use of logarithms the enormous labour of ns is
reduced and it is performed with great ease. 6

Scientific Notation @
Scientific notation is special form to wn“%e Eery large or very small

numbers conveniently
2.1.1 Express a number in standar t@‘ scientific notation
and vice versa

In the world of science andftee -" ology; we deal with very large and
small numbers and quantiti e‘s, the dlstance from the earth to the sun is
150,000,000 km appréximately and weight of hydrogen atom is
0.000,000,000,000,000,000;000,000,001,7g. The writing of such type of
numbers in ordinary notation(Standard notation) is too difficult for
everyone and it is#time consuming. Scientists have developed a
convenient method to write very small and very large numbers that is
called scientific notation.

emabove mentioned number in section 2.1.1 can be simply and
pitten) in scientific notation as: 1.5 x 108 km and 1.7 x 10%g
hpively.




Exprs following numbers in scientific notation.
(i) 400900 (ii)  0.0000075

Solutioﬁ: | Q~:

up to five 'digits from right to left, and write as 400900 =
the required scientific notation.
(i)  0.0000075
There are 7 digits after decimal pointsifinthe, given decimal number.
There is ‘7’ first non-zero digit in it, so, we mg
from left to right and write as 0.00000 » x 10 °, which is the required

scientific notation of the given num

| | Write the followi r%ary notation
(i) 2.76 x 1( I&(l’ 524 x 10

Solution: d‘

i) 276 x40

The power of 104s 6, so we move decimal point from left to right up to
six decimal 1a- but there are 2 digits, so, we put 4 zeros from right side
rdinary form is 2.76 x 10° = 2760000, is the required

S_O_. _'
\% 5.24 x 104

There is negative 4t power of 10, so we move decimal point from right
Teft up to 4 decimal places but there is already one digit before decimal
pomt so, we put three zeros before the digit 5, and then we get the required
‘notation.

Thus, 5.24 x 10~* = 0.000524 is the required notation.

€



2.2

Logarithms is a method of reducing comp
multiplication/ division into simple form.
[}

2.2.1 Define logarithm of a real num

as log,y = x,where, a> 0, > 0 apd

logarithmic form.
The fo]lm\ﬂrm
exponential and logarithmic forms.

Exercise 2.1

Express each of the following numbers in scientific notation.

(i) 9700 ()  4980,000 (i) 96,000,000
(iv) 4169 (v) 84,000 (vi)  0.00643
(vii) 0.00643 (vii) 0.0074 (ix) 00074 (x)

Express the following numbers in ordinary notation (Standard notati
() 7x10° (i) S072x10°0 () 6.018 x 10°
(iv) 7.865x10° (v) 205x10* (vi) 7.25x %

(vii) 4.502x10% (viii) 2.865x10% (ix) 3.056 %
Logarithms
licate

problems of

a base a as a power to
which a must be raised to givethe ptimber

(i.e.a=y & log,y=x, a>0, hd a #1)

If a* =y, then x is called the '1?'-

Thus, a* =y < log. y =x.
It is noted tha@ an exponential form and log y = x is a
ex

m of y to the base ‘a” and is written

ples will help to understand the concept of

2™ = % in logarithmic form.

= ! =log,—=
16 16

e[i7] Write log,81=4 in exponential form.

log,81=4=3"=81

t] Find the value of log,2.

Let x =log,2

-4

Exponential form is
4'=2 .
= (2)2,1’ - 21




Equating exponents on both the sides, we have
=1

Find the value of x. If log, 8 = %

Solution:  log, 8= %
Exponential form is ?\
= (x")% =8 Q O>
= (x-)g =2’ \ b
Taking power% on both sideso

32 2
3

@2 =(2°)

x=2° O
* '&1
215l Find the value ‘fx ggﬂx=;’_2

Exponential formy

=
—
:>




Exercise 2.2 @

1. Write the following in logarithmic form.

1
. 73. = 343 vt 3_4 = =
() (i =
(i) 107 =0.001 (v) RAfm2=1 Q~
2. Write the following in exponential form. ?\
() log, 8l= % @) logz=-3
(i) log,,1=0 (iv)  log(

3. Find the unknown in the following.
() log,r=1 (i) log,3= Sbm) log 5 25=y

Qy (vi) log64=3

M|

. 3 _
(v) log,x= ) “
(vii) logal‘—- 4 A 085 55=y (xi) lng_m = %

2.2.2 Define a common

thm, characteristic and mantissa of >3
log of a number
Common lo

Comny _ s have base 10, it is also named as artificial V
logarithms or Briggs logarithm.

Commofijog written as Icug_l Jor simply logy.
Iflogy=x e y=10"

teristic and Mantissa of log of a number

Logarithms of a number consist of two parts. One part is integer
d the second part is decimal fraction. Integral part is called
Characteristic and decimal part is called Mantissa.

It is noted that characteristic of logarithm may be positive or
negative, but mantissa is always positive, for this we use logarithmic
tables.

In scientific notation, the power of 10 is called characteristic and
mantissa is found by using log table which would be discussed later.



0.765, 0.04, 0.004567, 2.134, 23.56 and 3456.

'Nos. | Number | Scientific Notatio

1 0765 | 7.65x 10

2 [0.04 4.0x 1072

3 | 0.0045467 | 4.5467x 102

4 |2134 2.134x 10°

5 | 2356 2.356x 101

6 | 3456 3.456x 10°

We observe that

o Characteristic of logarithm of a num egati#e characteristic of
greater than 1 is always non-negative eganthm is written as:
integer. 3 2 orlinstead of -3,-2

e Characteristic of logarithm of a number less | or —1respectively.
than 1 is always negative. % When mantissa becomes

negative, then, we must
und by | change it into +ve

_ e tables are | number, because

the logarithms up | mantissa is always

to 7-decimal digits. But at this level, for | positive.

practical {%s . a four figure
logarithmic table is useful for accuracy
to find t arithm of a number.

223 @ e to find the log of a number.

Mantissa: The mants
using logarithmic tabl,
constructed to obk:

e following will help us to find the logarithm by using table,

11} Find the Mantissa of the following logarithmic numbers
(i) log (43.254) (i) log (0.002347).

Solution (i): log (43.254)

Step1: Ignore decimal and round off the number up to 4 digits.
Then we have number is 4325.



Locate the row corresponding to 43 in log table.

Proceed horizontally to third digit i.e. 2. The number at
the intersection of 434 row and 2" column is 6355.

Again, proceed horizontally till mean difference colunit
till 4th digit i.e.5, we get number 5 at the intersection,g _
column and 434 row.

Add 5 in 6355; we will get 0.6360 as the *;.', of
log (43.25).




Logarithm Table

Mean Differences

8 T 8 g 1 2 3 4 8 ] 7 8 a
0253 (0294 j033a|0374| 4 8 12 17 21 25 29 i3
0645 | 0682 | 0719|0755 | 4 8 W38 3] 233 | 26
1004 | 1038 | 1072 | 1106 | 3 7 10 14 17 21
1335|1367 | 1399|1430 3 6 10 13 16 19
1644 | 1673 | 1703 | 1732] 3 ] 9 12 -1 18
1931|1959 | 1987 | 2014 | 3 3 8 11 | 14 | 179 25
2201|2227 | 2253 | 2279 3 5 8 1 21 24
2455 | 2480 | 2504 | 2529 2 5 4 0 2
2695|2718 | 2742 | 2765 2 5 7 19 Fal
1923 | 2945 | 2967 | 2989 | 2 4 7 18 0
3139 | 3160 | 3181 | 3201| 2 4 6 17 | 19
3345 | 3365 | 3385 | 3404 | 2 4 & 8 100 | 12 | 14| 16 | 18
3541 | 2560 | 3579 | 3598 | 2 1w ] 123161512
3729 | 3747 | 3766 | 3784 7 ] 11 | 13|15 ]| 17
3909 | 3927 | 3945 | 3962 a 5 7 9 11 | 12 | 14 | 16
4082 {4099 | 4116 | 4 5 7 g 10 12 14 ; b
4249 | 4265 | 4281 3 5 7 8 10 11 13 15
4409 | 4425 3 5 (3 8 9 1 | 13 | 14
4564 | 45 5 2 3 5 6 8 9 11 12 14
4713 8 7] 1 3 4 6 7 9 10 12 13

4900 1 3 4 6 7 9 10 11 13
L 5011 4|5038| 1 3 4 6 7 8 10 11 12
5159 |5172| 1 3 4 5 7 8 9 11 | 12

f—
5276 | 5289|5302 1 3 4 ] 6 8 9 10 12
5403 | 5416|5428 1 3 4 5 6 8 9 10 | 11

514 | 5527 | 5539 | 5551 | 1 2 4 5 (3 7 9 10 | 1
5635 | 5647 | 5658 | 5670 1 2 4 5 6 7 8 10 11
5752 | 5763 | 5775|5786 | 1 2 3 S 6 7 8 9 10
5866 | 5877 | 5888 | 5899 | 1 2 3 5 6 7 8 9 10
5977|5988 | 5999|6010 | 1 2 3 4 6 7 8 9 10
6085 | 6096 | 6107 | 6117 | 1 2 E] 4 5 6 8 9 10
6191 | 6201 | 6212|6222 1 2 3 4 5 6 7 8 9
6294 | 6304 | 6314|6325 1 2 3 4 5 6 7 8 9
6395 | 6405 | 6415 | 6425 | 1 2 3 a 5 6 ' | 8 9
6493 | 6503 | 6513 | 6522 1 2 3 q 5 6 T 8 9
6590 [ 6599 | 6609|6618 | 1 2 3 4 5 13 ' 8 9
6684 | 6693 | 6702 | 6712 | 1 2 3 q 5 6 7 7 8
6776|6785 | 6794 | 6803 | 1 2 3 4 5 5 3 7 |
6866 | 6875 | 6884 | 6893 | 1 2 3 4 4 5 6 7 8
6955 | 6964 | 6972 | 6981 1 2 3 q 4 5 3 7 ]
7042 | 7050 | 7059 | 7067 | 1 2 3 3 4 5 6 7 8
7126 | 7135 | 7143 | 7152 | 1 2 3 3 4 5 6 7 8
7010 | 7218 | 7226 | 7235 1 2 2 3 4 5 6 7 7
?LS! 7300 | 7308 ﬁl_s 1 2 2 3 4 5 6 6 2

\




Mean Differences

1
1
1
1
K
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0

8965 | 8971
9015 | 5020 | 9025
9069 | 9074 | 5079

17 | 9122 | 9128 | 9133
9232 [ 9238

Logarithm Table

65 | 9170 | 9175 | 9180 | 9186

4 | 9978 | 9983 | 9987 | 9991 | 9996

9365 | 9370 | 9375 | 9380 | 9385 | 93%0

5 | 9410 | 5415 | 9420 | 9425 | 9430 | 9435 | 9440
5 | 9460 | 9465 | 9469 | 9474 | 9479 | 9484 | 9489

9504 | 9509 | 9513 | 9518 | 9523 | 9528 | 9533 | 9538

9547 | 9552 | 9557 | 9562 | 9566 | 9571 | 9576 | 9581 | 9586

7589 | 7597 | 7604 | 7612 | 7619 | 7627
9550 | 9595 | 9600 | 9605 | 9609 | 9614 | 9619 | 9624 | 9628 | 9633

8597 | BeO3 | 8609 | 8615 | 8621

9212 | 9217 | 9222 | 9227

9309 | 9315 | 9320 | 9325 | 9330 | 9335 | 9340

7851 | 7860 | 7868 | 7875 | 7882 | 7889 | 7896 | 7903 | 7910 | 7917

8261 | 8267 | 8274 | 8280 | 8287 | 8293 | 8299 | 8306 | 8312 | 8319

8513 | 8519 | 8525 | 8531 | 8537 | 8543 | 8549 | 8555 | 8561
.92/ 9638 | 9643 | 9647 | 9652 | 9657 | 9661 | 9666 | 9671 | 9675 | 9680
93 | 9685 | 5689 | 9694 | 9699 | 9703 | 9708 | 9713 [ 9717 | 9922 | 9727

9085 | 9090 | 9096 | 910

56 | 7482 | 7490 | 7497 | 7505 | 7513 | 7520 | 7528 | 7536 | 7543 | 7551
57 | 7559 ]| 7566 | 7574 | 7582

65 |8129 8136 | 8142 | 8149 | 8156 | 8162 | 8169 | 8176 | 8182 | 8189
66 | 8195 | 8202 | 8209 | 8215 | 8222 | 8228 | 8235 | 8241 | 8248 | 8254
67

69 | 8388 | 8395 | 8401 | 8407 | 8414 | 8420 | 8426 | 8432 | 8439 | 8445
70 | 8451 | 8457 | 8463 | 8470 | 8476 | 8482 | 8488 | 8494 | 8500 | 8506

71

54 | 732417332 | 7340 | 7348 | 7356 | 7364 | 7372 | 7380 | 7388 | 7396
55 | 7404 | 7412 | 7419 | 7427 | 7435 | 7443 | 7451 | 7459 | 7466 | 7474
58 | 7634 | 7642 | 7649 | 7657 | 7664 | 7672 | 7679 | 7686 | 7694 | 7701
58 | 7709 | 7716 | 7723 | 7731 | 7738 | 7745 | 7752 | 7760 | 7767 | 7774
60 | 7782 | 7789 | 7796 | 7803 | 7810 | 7818 | 7825 | 7832 | 7839 | 7846
61

62 | 7924|7931 | 7938 | 7945 | 7952 | 7959 | 7966 | 7973 | 7980 | 7987
63 | 7993 | 8000 | 8007 | 8014 | 8021 | 8028 | 8035 | 8041 | 8048 | 8055
64 | 8062 | 8069 | 8075 | 8082 | 8089 | 8096 | 8102 | 8109 | 8116 | 8122
68 | 8325|8331 | 8338 | 8344 | 8351 | 8357 | 8363 | 8370 | 8376 | 8382
73 | 8633 | 8639 | 8645 | 8651 | 8657 | B663 | B669 | 8675

74 | 8692 | 8698 | 8704 | 8710 | 8716 | 8722 | 8727

75 | 8751 | 8756 | 8762 | 8768 | 8774 | 8779 | 8785

76 | 8808 | 8814 | 882 | 8825 | 8831 | 8837

77 | 8865 | 8871 | 8876 | 8882 | 8887 | 8893

78 | 8921|8927 | 8932 | 8938 | 8943

94 | 9731|9736 | 9741 | 9745 | 9750 | 9754 | 9759 | 9763 | 9768 | 9773
95 | 9777|9782 | 9786 | 9791 | 9795 | 9800 | 9805 | 9809 | 9814 | 9818
96 | 9823 | 9827 | 9832 | 9836 | 9841 | 3845 | 9850 | 9854 | 9859 | 9863
97 | 9868 | 9872 | 9877 | 9881 | 9886 | 9850 | 9894 | 9899 | 9303 | 9908
68 | 9912 | 9917 | 9521 | 9926 | 9930 | 9934 | 9939 | 9943 | 9948 | 9952
9999559“19965&%9?

78 | 8976 | 8982 | 8987 | 8993

82 | 9138|9143 | 9149 | 9154 | 9159
83 | 9191|9196 | 5201

72 | 85738579 | 8585 | 8591
84 |9243 | 9248

80 | 9031 | 9036 | 9042 | 9047

81




VA soiution ii):

For 1og(0.002347) we ignore decimal and zeros before the digit 2
and see in the log table at the intersection of row 23 and column
4 is 3692. Add mean difference column corresponding to the
digit 7 is 13 in 3692, we get 3705. The required Mantiss:

So, Mantissa of log (0.002347) is 0.3705. Qs
174 Find the log of the following numbers:
() 27827 (i) 0.07058 O

Solution: Let x = 278.27
Taking log both sides,

Logx =log (278.27),

Step 1: Round off the number up to 4 Digits ile

Step 2: 278.3 =2.783 x 102 O

So, characteristics is =2.

By using log tableswe.g
Step 4: Add characteri nd

We get, logal = 2:4445. %f Remember that:
Solution(ii):Let x = 0.0 -
' b 1 The logarithms of

numbers of the same
Step 2: @ the given number into scientific zgﬁvzfi%am
L g on mantissa.
re, 7058x 1072, ~ For example, the
\ 50, characteristic = -2or 2. numbers 0.004576,
“Step 3: Ignore decimal point and find mantissa of  0.04576, 0.4576, 45.76
7058. etc. have the same

By using log table, mantissa of 7058 is 0.8487. mantissa.
Step4: Add characteristic and mantissa.
We get, Log x =log (0.07058) =2.8487.

€



Find the characteristics and mantissa of the following Logarithm.

i 8 (i) 5054 (i)  9.992
(vi) 7653 (v)  0.00329 (vi)  0.0000300 ’
2. Find the logarithms of the following numbers. Q~
@ 9 (i)  55.56 (iif)  29.5
(vi) 4053 (v)  0.00469 (vi)  0.000(
3. If log 31.09=1.4926, find the value of the followin ut using log
table.
(i) log3.109 (i) log310.9  (iiifi, dog 0.003109
(iv) log3109.0 (v) log310. vi) log 310926
2.24 Give concept of antilog and ables to find the
antilog of a number. Q
If log x = y, then x is called anti 16g offy. Tt is written as x = antilog . If
the common logarithm of a number 3 is y, i.e. if log x = y, then we find
the number x by using the r%’e antilogarithms and with the help of
following two rules. :
Rule 1.  If the characteristie is positive n, then antilog must have n+1
digits in integral rr}.
Rule 2. Ifth% ristic is negative n, then antilog must have n-1
zeros immediate owing the decimal point.
'&ocedm‘e of finding antilogarithms is explained by the
following,examples
Antilogarithm Table
Mean Differences
0] 1] 2]3]a)]s]se] 7|8 ]9 |1]2]3]a]s5]6]7]8]s
002 ] 1005 | 1007 | 1009 1912]1014[1016 1019§1021JoocojoJofaf11f1]2]2]2
1 [1023]1026 ] 1028 {1030 1033} 1035 J 1038 | 1040} 1042 10a5] oo 11 f1f1]2]2]2
.02 | 1047|1050 1052 | 1054 | 1057 J 1059 ) 1062 | 1064 J 1067 1069j 0 Joj1j1j1j1)2})2)2
.03 1072|1074 1076 | 1079 1081 ] 1084 ] 1086 J 1089 f 1091 f100af o Jo 1 J1 |1 1] 2] 2]2
.04 |1096]1099]1102 | 1104]1107]1109)1112]1114}1117}1119jof1f1f1J1)2}2]2]>2
05 J1122|1125] 1127 | 1130] 11321135 J 1138 | 1140 1143 1146 o J 1 Ja Ja Jaf2f 2] 2] 2
.06 |1148]1151]1153])1156]1159)1161)1164)1167)116941172]0f1j1j1f1f1}2]2}2
'.D_Tﬁﬂu?s 1180 1183|1186 | 1189 1191 [ 1198197 e o f 1 fa [ [ 1 2] 2] 2] 2




.16 §1445]1449] 1452 | 1455 1459 | 1462 | 1466 | 1469 § 1472 | 1476
A7 §1479§1483 1486 | 1489) 1493 | 1496 | 1500 | 1503 § 1507 | 1510
18 J1514 1517 | 1521 § 1524 | 1528 | 1531 | 1535 § 1538 | 1542 § 1545
.19 J1549§1552 11556 | 1560] 1563 | 1567 §1570] 1574 § 157
.20 J1585]1589] 1552 | 1596 1600) 1603 | 1607 | 1611 1614 16
21 §1622]1626]1629] 1633 | 1637] 1641 | 1644 |1
.22 1660116631667 | 167116751679 1683 | 168711 1694

Antilogarithm Table
Mean Differences

08 J1202)120541208 1211 1213121641219 1222012251227 0QQ1 11122 )12}3
09 J1230)1233)123641239) 124212451247 1250125312560 111 142)2]2 H@w
10 J1259] 12621265 | 1268 1271 | 1274|1276 [ 1279 f 1282 f128sf o 1 f1 1] 1] 2]2 j‘
.11 J1288)12911294 4129713001303 13061309 1312131501112} 2 *’f
12 J1318)1321§132411327113301133411337 1134013431346 011)1)2 2
13 J1349)1352)1355)1358) 136113651368 )1371§13741377J0f 1112
.14 §1380])1384]1387§1390)1393]1396]14001403 140641409011
.15 J1413)1416§1419)1422|1426]1429]1432 1435143914420 1 2

0

0

0

0

23 11698}1702)1706] 1710] 1714|1718] 7 01734
24 §1738]17421746)1750] 1754|1758 J176241766 1177041774
25 §1778)178211786 17911795 1 3 741811)1816
.26 1820)1821] 182818321837} 1841]1 1849 ] 1854 | 1858
27 | 18621866 ] 1871 1875] 18791 18921897 | 1901
.28 §1905]1910§1914]19 81193211936 119411945
.29 J1950§1954 | 1959 3 97211977 |1982 19861991

.30 §1995§2000]2004§2 014]2018 | 2023 § 2028 § 2032 § 2037
31 J2042)2046 2 2056 | 2061 | 2065 | 2070 | 2075 § 2080 | 2084

.32 Ja089)2 104]2109]2113]2118 212321282133
33 J21384721 215312158)216312168]2173§2178)2183
34 )2 9342158 § 2203 2208 | 2213 12218 | 2223122282234
3 2249122541 2259226512270 22752280 2286

112296 2301 | 2307 2312 | 2317 | 2323 | 2328 | 2333] 2339
2350] 2355 2360 2366 | 2371 | 2377 | 2382 | 2388 | 2393
381239902404 124101 2415242112427 )2432)2438) 24432449
T30 | 2455 | 2460 2466 | 2472 2477 | 2483 | 2489 | 2495 | 2500] 2506
40 |2512] 2518] 2523 | 2529] 2535 | 2541 | 2547 ] 2553 | 2559 2564
a1 |2570] 2576 2582 | 2588 ] 2594 ] 2600] 2606 | 2612 | 2618 | 2624
A2 1263002636 2642 2649 ) 2655 | 2661 | 2667 | 2673 | 2679 | 2685
45 12692 2698 | 2704 | 2710 2716 | 2723 | 2720 | 2735 | 2742 | 2748
44 |2758) 27611 27671 2773 ] 2780 2786 | 2793 | 2799 | 2805 | 2812
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Antilogarithm Table
Mean Differences
45 [2818] 2825|2831 2838 28aa2ss1 [ zese [ asaa i e [ L 2 B R [ [ L5 L6
46 | 2884 2891]2897 | 2004 2911]2917] 2924 2931 | 2938 294 1 [ 1 [ 2 [ 3] 3] 4 | 5
47 | 2951 2958 ] 2065 | 2972|2970 | 2985 | 2992 | 2999 | 3006 [ 3013 1 [ 1 f2 [ 3 [ 3] 4 61)
48 |3020]3027] 3034 | 3041] 3048] 3055 | 3062 3069 f 30763083 1 [ 1 ] 2|3 | 4 | 4] 5
49 |3090]3097]3105]3112]3119] 3126|3133 ] 3141]3148]3155] 1 [ 1] 2| 3 Jala [ )66
50 |3162]3170]3177]3184] 3192] 3199 3206 3214 3221 [3228] 1 [ 1 | 2 | 2 6]7
51 |3236]3243] 3251 3258] 3266 | 3273] 3281] 3289] 3206 ] 3304] 1 [ 2| 7] 3 sle]?
52 |3311]3319]3327]3334] 3342 3350] 3357 | 3365 | 3373] 3381] 1 3lafs]sls]7
53 |3388] 3396 3404 | 3412] 3420] 3428] 3436 | 3443 | 3451 ] 3459 als]sls]
54 |3467] 3475 | 3a83 ] 3491|3499 ] 3508] 3516 | 3524 | 3532] 3540] 1 3Ja]s]s]e]?
55 |3548] 3556 | 3565 | 3573 3581 ] 3589 3597 3606 | 3614 3622 1 [ 2] 2 |3 ] 4] s |6 ] 7]
.56 |3631]3639] 3648 3656 3664] 3673 | 3681 ] 3690 7li]2]3]3]afs]sl7]8
57 |3715]3724]3733] 3741]3750] 3758|3767 3776|8784 3793 1 [ 2| 3|3 |4 |s |6 |78
.58 |3802]3811]3819] 3828] 3837 3846 ] 3855 s2l1]2]3]a]4]s]s]7]8
59 |3850] 3899 | 3008 | 3917] 3926 | 3936 | 3945 fosa | e3f3en2f 1 [ 2| 3[4 s s [e | 7]
60 | 3981]3990] 3999 [ 4009 ] 4018] 4027 ssfaoeal 1f2]3]4]s]6]6]7]8
61 J 4074 4083 ] 40934102} 4111]4 aoJaisofarsof 1] 2]3]4]s]s|7]8]s
62 Ja169]a178] 4188 | 4198} 4207 an7fa236)a2a6fazse] 1 [ 2 3 4] s ] e[ 7]8]s
63 Ja266] 4276 ] 4285|4295 ] a305§ 315 9325 4335 [ a3asfazssf 1 [ 2|3 [4 [ s | e [ 7| 8]
64 J4365] 4374|4385 ] 4395F4406 aa26] 4436 aaa6fass7] 1] 234 s ] 6|7 ]8]s
65 J4d67]4477]4487 s19as29]4s3s]assofaseof 1] 23 f4 s 6] 718]s
66 | 4571]4581]45 a624]a634] asasfassefase7] 1] 2f3 4|5 |6 |7 ]9 ]i0
67 |4677]4688] 4699 an21]a732)ar42)a7s3fazeafarrs 1] 213 45| 7] 8] o ]ro
68 [4786]4797 4819] 48314842 ass3faseafas7sfassr) 1 [ 2 I3 4 ]6] 78] o ]i0
69 Jasss 4970] 4932 4943 955 | 66 | 4s77asss] 5000 1 [ 2 [ 3 ] 5] 6] 7 8|2 fro
70 35 | 5047] s0s8 | a070] s082] s093] 510551170 1 [ 2fa [ s |6 |7 |8 |11
71 J6128] 5140] 5152] 5164] 5176 | 5188] 5200] 5212 5224 ] 5236 1 [ 2f 4 | 5 | 6 | 7 | 8 Jaof11
260] 5272 | 5284] 5297|5309 5321 ] 5333 53465358 1 | 2J 4|5 | 6 ] 7 | 2 Jof11
370] 5383 | 5395 | 5408] 5420] 5433 | 5445 | 5458 | 5470] 5483] 1 [ 3] 4 | 5| 6 | 8] o Jro]11
5495 | 5508 5521 | 5534 ] 5546 | 5559 5572 | 5585 | 5598] 5610] 1 [ 3§ a ] 5] 6 | 8] J10]12
5 |5623] 5636 | 5649 ) s662] 5675 | 68 s702] 5715 5728] s7a1] 1 [ 3|4 |5 | 7 8] 8 Juo]s2
76 |5754]5768]5781] 5794 | 808 | 5821|5834 ] s848] see1 [se7s] 1 [3fa [s [ 7] 8 | o [i1]s2
.77 | 5888] 5902 5916 | 5929 5943 5957 5970] 5984 [ 5998] 6012] 1 [ 3 J 4 | 5| 7 ] & Jaofa1]12
.78 |6026] 6039 | 6053 | 6067 ] 6081 6095 | 6109 | 6124 [ 6138] 6152] 1 [ 3] 4 | 6| 7] 8 J10f11]13
79 |6166] 6180] 6194 | 6209 6223] 6237 6252 | 6266 [ 6281 [ 6295] 1 [ 3] 4 ] 6 | 7 | o J1of11]13
80 |6310] 6324|6339 | 6353 ] 6368|6383 6397|6415 [6427]64a2] 1 [ 3] a6 ] 7] o J10fu2]13
AEBEBEBE

.81 | 6457 | 6471 ] 6486 | 65016516 | 6531 | 6546 | 6561 | 6577 | 6592 11§12§14
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Find the number whose logarithm is,

(i) 1.3247 (i) 2.1324
Solution (i): Let x = antilog (1.3247), Here log x =1.3247
Step 1: Now characteristic = 1 and mantissa = (.3247
Step 2: Now locate the row corresponding to .32 in the antilog table
Step 3: Proceed horizontally to third digit that is 4. The num
intersection of row 327 and column 4 is 2109.
Step 4: Again, proceed horizontally go to mean differenc
where the value is 3.
Step 5: Add 3 in 2109, we get 2112 as the required dig ’
Step 6: Since characteristic is 1, so put decimal 0 places from left

to right, thus require antilog is 21.12.
Solution (ii):Let x = antilog (f 1324), Here Log ¥
Here, Characteristic =2 and mantigs
Now see .13 in anti-log table ‘¢
found 1355 and mean .@

1355+1=1356. @
ber is¥701356.

Characteristics is
thus required n
2.2.5 Use of calculato

Example 1. By using

Solution: Let x = I

press the Log' key.
Now enter 30), (We want to determine its

value.)
Finall he parenthesis and press the "=" key.
NOW, an see the value of the log (41230) on the

which is, 4.615213335.

Thus, log (41230) = 4.615213335

4

1324




fi

gAY
; i
5 %

le[lF]: By using calculator, determine the value ofanti-log (4.615213335).
We have to use the antilog function key. |
(i Press 2nd function key or shift key.
(i)  Pressthe 'Log'key
(iti)  Enter 4615213335 followed by the right parenthesis
symbol Q
(iv) Press 'ENTER’ key
The answer of antilog 4.615213335 is 4123(
number is rounded off to 41230.

Thus, antilog (4.615213335) = 4123

@ is represented as log(x)
,NaS base e (e is an irrational
s represented as Inx instead of

(i)

@) 356721 1.7427 (i) 0.35749
2 the following numbers by using calculator.
i) 4554 (i) 36582
(v)  0.00851 (vi)  0.000097
3 alue of x from the following, using calculator.

(ii) log x=0.6609 (iii) log x=2.2132

of x =1, (v) log x=0.0009  (vi) log x=3.8505
vii) log x=1.6132 (viii) log x=2.7777  (ix) log x=3.3465
(x) log x=4.8455 (xi) log x=6.7835  (xii) log x=9.6875
(xiii) log x=3.4800 (xiv) log x=7.0038 (xv) log x=9.687
2.4 Laws of Logarithms.
24.1 Prove the following laws of logarithms.

() log,(mn)=logm+ log

@ log, ()=logm-logn



(i)
(v) logn=1"8"
(i) For real numbers m, n, aand a >0, a#i,log’(mu)=log‘m+lo

Proof: Let log m=x and log n =y . Then
m=a‘and n=a’ Q~
Now mn=a"a’ ?\
mn=a""  (Rule of indices) O

By changing exponential form into logarithmic
= lo_ga (mmn)= x+y

log m"=nlog m

Hence, logﬁ(mnjgo.gamﬂogﬁn'

(ii) For real numbers m, n, a ¥1,
& _legnn
lo

Proof: Let logm % g n=1y. Then

\ Hence, logn — =log,m-log n

(iii) For real numbersm, n,aanda>0, a#1,
log m" =nlog m



#’77 Proof:

Letlog m=xThenm=a’

Now m" = (a*)™

mr=qa"™
By changing exponential form into logarithmic form
=  logm'=nx

Hence log m"=nlog m

(iv) Change of base property
For real numbers a, b, n and a>0, a# 1,

log,n 8 E
log. n=—"">—
S lthlg?r a O

Proof: Let log M=X
So, n=a"

Taking logarithms of both si se b, we have
log,n=log 4" «
log,n=xlog a o log,m" =nlog,m
o Jog, g/
log

Hence log n=

i

log, a

s log (2bc) as a sum of logarithms.

Jsing the Law of logarithm,

log (2bc)=log 2+log b +log c,

Hence expressed as sum of the logarithms.

7] Express log(52.5 x 63 x 4.567) as a sum of the logarithms.
Using the Law of logarithm,

log(52.5x63x4.567)= log 52.5 + log 63 + log 4.567

Hence expressed as some of the logarithms.



Note that
(i) logy(mn)#log,m X log,n
(ii) log,m + log,n#log, (m + n)

\[E] Express lo g( 213. ; ] as a difference of logarithms Q.

Solution: Apply difference law of log, on Iog( 2 32; } Gv

103(& }105213 1-log34.22.

Hence expressed as a difference %‘Ahms

i Express log 2'asa product

1. Express

(ii) log, \/xE (iii) log,, (Efx'l\/f +-\/y'3-J§ )

%\%52{[ yj {5 ]} ooy, LEL

Y2 (x—1y—2z¢3)g

o o
(vi)log, -
X



Reduce each of the following into a single term.

1 9
i log 20—log 15 +=log —
(1) og, 0g, 15 +7log, -

(ii) %l,o-ga(x—1)3‘+ %lagﬂ (x+ 1')—%10gﬂ(x-+ 1)

(i) logr—2logx+3 log(x+1) —log(x*~1). Q@
3. If log2 = 0.3010, log3 = 0.4771 and log5 = 0.6990 , then fin lues

of the following without using table.

(i) log15  (ii) log64 (iii)  log~/5x2 log 48

(v) log+18 (vi)  log30 (vii) log 8 %ii} I_ﬁg%
4. Prove the following:

(i) log, mxlog, a =log,a (i) . bx log.a =log, b

1 1
=1 log. b=
o O™
5. Verify the following: @
(i)  log;7xlog,25 = (i) log,2xlog,81 =4
(iv) log,16xlog,216 =12

(i)  log,alog, b

(iii) 1035343x log-

following examples will help to understand the application of
ws of logarithm.

1| Find the value of (8.573)(28.74) by using logarithm.
Solution:

Let x= (8.573)(28.74)

Taking log on both the sides, we have,



logx =log(8.573 - 28.74)
= logx=log(8.573) +log(28.74)

= log x = 0.9332+1.4585
=  logx=23917
x=antilog(2.3917)

7] Find the value of ——— by using logarithm.
1 valu _34.22 y g g

Thus, x=246.4 ?\
_ 213.1 O

Solution: Let x= @

3422
Taking log on both the sides, WE®

= @— 0g34.22, [ log['—gé J:Io'g'a dog b }
By @g. g table, we have,

logax =2.3286 — 1.5343= 0.7943
g x=0.7943,

antilog, we have,

\q‘ . x = antilog (0.7943), by referring antilog table we have,

x=6.227,  (characteristic = 0 and mantissa = 0.7943).

213.1
Thus, required value of T found 6.227.



= by using logarithmic rules.

2.34

3.41x37.92
2.34

Take log on both sides, Q.a
_ 1
B [3.41x_ 37.92 Jz ?\

e [3.41x37.92]
2 o\ 23a ) @
- %(1qg3.41+1ogs7.92—1og;&.

s (0 5325 +1.5788 — n,_ 369

- —(1 7424) Q)
= 0.8712

= antllo

N Fi dﬁmber of digits in4°

ing log on both the sides, we have,

g 1= logd’, (logar= nloga)

log n=>51log 4,

log n = 5x0.6021, (since log4 = 0.6021)
log n=3.0105,

Since number of digits = characteristic +1,

so, number of digits in 4°= 3+1=4.



Find the

(@)

2 Find the
@ 4°

values of the following by using logarithms.
57.86x 4.385 (i)  25.753x0.5341 x4 '-;Q

25.753 _

05341 2]

(2391x30.72) vi) Y
23.34 8.369)x (0.785

3/2.709x 31.239 \Eﬂé 62) < (8719

.) J69.53

(4308) x /80. (43.68)" x ,(0.057)’

(03387 (3 048)’

n@t digits in the following.

(iii) 3% (iv) 3° w 9*



Review Exercise 2

1. Read the following 'sentehces carefully and encircle “T” in case of True
and “F” in case of False statement.

()  0.025 can be written in scientific notation as
25%10° %

(i)  Logarithm was invented by Al- Beruni.

(lif) Integral part in the logarithm of a number is
its characteristic. T/F

(iv) Mantissa in the logarithm of a nu is always
negative. O T/F

(v) log x=y < =% T/E

2. Fill in the blanks.
(i)  Logarithms havin %caﬂed .

(i) Logl= :
(iii) Fract:imﬁ%gﬁthm is called X
(iv) logbl2s 22 oy s

() log(10x10)=



2

3. Tick (\/) the correct answers.

(1)

(i)

i)

(w%e in the Natural logarithm is .
a) 10 (b) e © = (d)5

Iflog, x=4, then x = .
(a) 500 (b) 100 (c) 1000 (d) 10000
The characteristic of log 54.58 is

@0 O ©2 (@4 Q-.
The base of common logarithm is .

@5  ®0 Qe
logxyz =

(a) logxlogylogz
(©  loglxy)
Scientific notation of 0.0078¢

(@)  7.89x10° Q::
©  0789x10> Q) 78.9x10°
If logx = 2 the

(a) 200 1000 () 100  (d) E

If log78# x then x = ==
(a& ®) ¥ (3 (@2

3°= 243, can be written in logarithmic form as
(@) log,5=243 (b) log,243=5

() log.243=12 (d) log, 3=243



& If ax =y, then x is called the logarithm of y to the base ‘a” and is written
as logay = x, where 4> 0,y > 0 and a#1

@ Common logarithms have base 10, it is also named as

logarithm and usually written as logx instead of log x ‘watural
logarithms have base €, (an irrational number) 6%@ is

2.7182818.... and written as Inx instead of 'l'oggex..

o logr=ye10'=x

> Inx:yi:bey:x. % |
® The integral part of logarithm of any ns alled characteristic and

fractional part is called mantissa.

Characteristic of logarithm of a number >'1 is always positive.

&

@  Characteristic of logarithm of a umber < 1 is always negative.
& Negative characteristic §f logarithm can be written as3,2 or1 instead of

i Q' (mn)=1log, m+log, n
\"i log, (E} log, m-log, n
\n )

(i) log, m" =nlog
].Og'b_ﬂ
log, a

this law can also be written as log, #.log 1 = log 1.

(iv) log,n=



