After completing this unit, students will be g

Express a number in standard form of scienti

Define logarithm of a real number to a ba )
raised to give the number (i.e., a* = @ ,a>0,y>0and a #1).

stic and mantissa of log of a number.

tables to find the antilog of a number.
g and antilog of a number.
Differentiate on and natural logarithms.

Write, lo r simply logy and log (y) as Iny,
(i) =x o y=107,
y=xey=c

%’ > the following laws of logarithms.

i) log (mn)=logm+logn
(if) logu(%)z log m - log n,
(i)  logm" =mnlog m,

(iv)  logm.log n=log n.

Apply these laws of logarithms to convert lengthy processes
multiplication, division and exponentiation into easier processes
addition and subtraction etc.
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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 ta
for it. In these table the base “¢” was used. e is an irrational number @
approximate value is 2.71828... . In 1631, Professor Henry Briggs d
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
2.1 Scientific Notation %

Scientific notation is special form to write very large or very small

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

mology; we deal with very large and
distance from the earth to the sun is
150,000,000 km approxima ly 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 or tation(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.

e mentioned number in section 2.1.1 can be simply and
in scientific notation as: 1.5 x 108 km and 1.7 x 10 %g
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The following examples will help to understand the scientific notation.

Example[ij]
Express the following numbers in scientific notation.

@) 400900 ()  0.0000075

Solution: Q~:
(i) 400900 ?
In given number, decimal is after the unit digit, so m al point
09 (0

up to five digits from right to left, and write as 400900 % 5, which is

the required scientific notation.

@)  0.0000075

There are 7 digits after decimal poin
There is 7’ first non-zero digit in it, so, we

from left to right and write as 0.00000

scientific notation of the given num

Example[l§] Write the followi r%ary notation
i  276x10 % 524 x 104

Solution: @+

given decimal number.
ecimal point up to 6 digits
x 10°°, which is the required

i) 276 xA0°
The power of 10s 6, so we move decimal point from left to right up to
six decimal places but there are 2 digits, so, we put 4 zeros from right side

then the rdinary form is 2.76 x 10% = 2760000, is the required
ordinaro .
Soluti

i

\ ii 524 x 104

There is negative 4t power of 10, so we move decimal point from right
o’left up to 4 decimal places but there is already one digit before decimal
point, so, we put three zeros before the digit 5, and then we get the required
notation.

Thus, 5.24 x 104 = 0.000524 is the required notation.

e = /<y 6=/ + &
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{ Exercise 2.1 ()

1. Express each of the following numbers in scientific notation.
i 9700 (i) 4,980,000 (i) 96,000,000
(iv) 4169 (v) 84,000 (vi)  0.00643 ’
(vii)  0.00643 (viii) 0.0074 (ix) 0.0074 (x) 0

2. Express the following numbers in ordinary notation (Standard notation).
i  7x10* (i) 8.072x10710 (iii) 6.018 x 10°

22 Logarithms

Logarithms is a method of reducing complicated problems of
multiplication/ division into simple form.
U

2.2.1 Define logarithm of a real numpe base a as a power to
which a must be raised to giyethe pimber
(i.e.a=y o log,y=x,a>0, y2 da#1)

If a* =y, then x is called th @0
as log,y = x,where, 2> 0, y> 0 a&
Thus, a*=y < loga .
It is noted that #* = y is"an exponential form and log vy = x is a
logarithmic form. %
ex

The followﬂ ples will help to understand the concept of
exponential and logarithmic forms.

(v) 7.865x10° (v) 205x10% (vi) 7.25 %0
(vi) 4502x10° (viii) 2.865x108 (ix) 3.0 @
1&

of y to the base ‘a” and is written

27 = — in logarithmic form.
1
—=log, —=-4
0827 ¢

Write log, 81 =4 in exponential form.
log,81=4=3"=81

Find the value of log,2.

Solution: ~ Letx=log,2

Exponential form is

4°=2
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Equating exponents on both the sides, we have

2x=1

1

= x=—
2

‘Example[if] Find the value of x. If log, 8= % Q
Solution: log 8= % Q~
Exponential form is v
= (x)g =8 O
= =2 @
Taking power% on both sides O%

(x?)°

@ QO
x =22

U

x =4

Find the value ‘ﬁlog X = _3_2

U

Solution:

Exponential %
— -2
(64)?2 = x 4°)% = x
% 1

@ — / LV &= / % &



( Exercise 2.2 ()

1.  Write the following in logarithmic form.

i 7°=343 (i) 3*=—-

81
(iiiy 10~° =0.001 (iv) Ym?*=1 Q‘
2. Write the following in exponential form. v

6)) log,, 81 = % i) log, % =-3

(i) log,,1=0 (iv) log, (0

3.  Find the unknown in the following.
. 1 .
i) logpx== (i) log,3 =%ﬂl) log z25=y

2
(iv) log,x= % (v) Qy (vi) log64=3

(vii) log1=0 ( 255=y (xi) log,8= %

2.2.2 Define a common ithi, characteristic and mantissa of
log of a number

Common lo t
Com hms have base 10, it is also named as artificial
logarithms or Beiggs logarithm.

Commonnlog written as logloy or simply logy.
Iflogy=x(=>y=10x
teristic and Mantissa of log of a number

Logarithms of a number consist of two parts. One part is integer
\ nd 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.
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Example[lJl Find the characteristic of the following numbers.
0.765, 0.04, 0.004567, 2.134, 23.56 and 3456.

Nos. | Number Scientific Notation | Characteristic

0.765 7.65% 1071 Qorl Q
0.04 4.0x 1072 2or2

0.0045467 | 4.5467x 1073 Bord

Gl | Q| N =~

2134 2.134x 10°
23.56 2.356x 10!
6 3456 3.456% 103
We observe that

¢ Characteristic of logarithm of a numbe
ogarithm is written as:

greater than 1 is always non-negat @
Integer. 3,5 orlinstead of —3,—2
¢ Characteristic of logarithm of a n or —1respectively.

than 1 is always negative. When mantissa becomes
) negative, then, we must
und by | change it into +ve

These tables are | number, because
e logarithms up | mantissa is always
at this level, for | positive.

to 7-decimal digits.

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

223 s@ ble to find the log of a number.

Mantissa: The manti
using logarithmic t
constructed to

following will help us to find the logarithm by using table.
“Example{l}l 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 43rd row and 274 column is 6355.

till 4th digit i.e.5, we get number 5 at the intersection.o

Again, proceed horizontally till mean difference colu
column and 43 row.

Add 5 in 6355; we will get 0.6360 as the ‘ev. a of
log (43.25).
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Logarithm Table

Mean Differences

3 4 5 6 7 8 9

10 | 0000 | 0043 | 0086 | 0128 | 0017 | 0212 | 0253 | 0294 | 0334 | 0374 12 17 | 21 | 25 291 33

11 | 0414 | 0453 | 0492 | 0531 | 0569 | 0607 | 0645 | 0682 | 0715 | 0755 11 | 15 | 19 | 23 | 26

12 | 0792 | 0828 | 0864 | 0899 | 0934 | 0969 | 1004 | 1038 | 1072 | 1106

-
L=}

14 17 21 24

13 |1139)1173 | 1206 | 1239 | 1271 | 1303 | 1335 | 1367 | 1399 | 1430

=
o

13 16 19

14 | 1461 | 1492 | 1523 | 1553 | 1584 | 1614 | 1644 | 1673 | 1703 | 1732 12 15 18

15 | 1761|1790 | 1818 | 1847 | 1875 | 1903 | 1931 | 1959 | 1987 | 2014 11 14 17

16 | 2041 | 2068 | 2095 | 2122 | 2148 | 2175 | 2201 | 2227 | 2253 | 2279 11

17 | 2304 | 2330 | 2355 | 2380 | 2405 | 2430 | 2455 | 2480 | 2504 | 2529

18 | 2553 | 2577 | 2601 | 2625 | 2648 | 2672 | 2695 | 2718 | 2742 | 2765

19 | 2788 | 2810 | 2833 | 2856 | 2878 | 2900 | 2923 | 2945 | 2967 | 2989

3010 | 3032 | 3054 | 3075 | 3096 | 3118 | 3139 | 3160 | 3181 | 3201

Blala|jlnjnw]jvw|onjnlo |~ |w]|o M

o |~ |~|~]|m|oe]w

3222|3243 | 3263 | 3284 | 3304 | 3324 | 3345 | 3365 | 3385 | 3404

MmN NN W Wl wlw W s B -

3424 | 3444 | 3464 | 3483 | 3502 | 3522 | 3541 | 2560 | 3579 | 3598

3617 | 3636 | 3655 | 3674 | 3692 | 3711 | 3729 | 3747 | 3766 | 3784

3802 | 3820 | 3838 | 3856 | 3874 | 3892 | 3909 | 3927 | 3945 | 3962 4

3979 | 3997 | 4014 | 4031 | 4048 | 4065 | 4082 | 4099 | 4116 | 4

4150 | 4166 | 4183 | 4200 | 4216 | 4232 | 4249 | 4265 | 4281 | 4298

4314 | 4330 | 4346 | 4362 | 4378 | 4393 | 4409 | 4425

4472 | 4487 | 4502 | 4518 | 4533 | 4548 | 4564 | 45794 45

4624 | 4639 | 4654 | 4669 | 4683 | 4698 | 4713 8 7

813 BN R|IR|BIBIR|8

4771 | 4786 | 4800 4900

4914 | 4928 | 4942 5038

5079 5172

8ls|e
8
g

5185 | 5198 | 5211 5302

5315 | 5328 | 5340 5428

5441 | 5453 | 5465 5551

5563 | 5575 | 5587 5670

37 | 5682 | 5694 | 570 5786

38 | 5798 | 5809 |&821 5843 | 5855 | 5866 | 5877 | 5888 | 5899

39 | 5911} 5! 5944 | 5955 | 5966 | 5977 | 5988 | 5999 | 6010

40 | 602 31 2 6053 | 6064 | 6075 | 6085 | 6096 | 6107 | 6117

41 |6 6149 | 6160 | 6170 | 6180 | 6191 | 6201 | 6212 | 6222

4, 32 ['624. 53 | 6263 | 6274 | 6284 | 6294 | 6304 | 6314 | 6325
35 5 | 6355 | 6365 | 6375 | 6385 | 6395 | 6405 | 6415 | 6425
6444 | 6454 | 6464 | 6474 | 6484 | 6493 | 6503 | 6513 | 6522

2 | 6542 | 6551 | 6561 | 6571 | 6580 | 6590 | 6599 | 6609 | 6618
6628 | 6637 | 6646 | 6656 | 6665 | 6675 | 6684 | 6693 | 6702 | 6712
47 | 6721|6730 | 6739 | 6749 | 6758 | 6767 | 6776 | 6785 | 6794 | 6803

48 | 6812 | 6821 | 6830 | 6839 | 6848 | 6857 | 6866 | 6875 | 6884 | 6893

49 | 6902 | 6911 | 6920 | 6928 | 6937 | 6946 | 6955 | 6964 | 6972 | 6981

50 | 6990 | 6998 | 7007 | 7016 | 7024 | 7033 | 7042 | 7050 | 7059 | 7067

51 | 7076 | 7084 | 7093 | 7101 | 7110 | 7118 | 7126 | 7135 | 7143 | 7152

52 | 7160 7168 | 7177 | 7185 | 7193 | 7202 | 7210 | 7218 | 7226 | 7235

Lol Ll Bl Bl Bl el Bl sl Bl Bl Bl Bl Bl Bl Bl Bl Ll B B R Rl Rl Rl R L R L R
MinjJwlwlwlwlwlw lwlwlwlwlwlwlwlwlw las|lals|lale|ls|lalselvlwlwmlwmlem
wWlwljlwlwl|la|ala|la|lalajlala|lajlajajnn|jlnnjlnjlnlwjlnnjvlonlooln| || N |~~~

R e I e e e G G e I G T I e e G e e T Y

53 | 7243|7251 | 7259 | 7267 | 7275 | 7284 | 7292 | 7300 | 7308 | 7316
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1
1
1
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0
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0
0
0
0
0

87
879
54 | 8859
0| 8915
8965 | 8971
9015 | 9020 | 9025

9069 | 9074 | 9079

117 | 9122 | 9128 | 9133

Logarithm Table

65 | 9170 | 9175 | 9180 | 9186

911

63 | 9269 | 9274 | 9279 | 9284 | 9289

9309 | 9315 | 9320 | 9325 | 9330 | 9335 | 9340
9360 | 9365 | 9370 | 9375 | 9380 | 9385 | 9390
9410 | 9415 | 9420 | 9425 | 9430 | 9435 | 9440
455 | 9460 | 9465 | 9469 | 9474 | 9479 | 9484 | 9489

9494 | 9499 | 9504 | 9509 [ 9513 [ 9518 | 9523 | 9528 | 9533 | 9538

9212 | 9217 | 9222 | 9227 | 9232 | 9238

9547 | 9552 | 9557 | 9562 | 9566 | 9571 | 9576 | 9581 | 9586
50 | 9595 | 9600 | 9605 | 9609 | 9614 | 9619 | 9624 | 9628 | 9633

9638 | 9643 | 9647 | 9652 | 9657 | 9661 | 9666 | 9671 | 9675 | 9680
93 | 9685 | 9689 | 9694 | 9699 | 9703 | 9708 | 9713 | 9717 | 9722 | 9727

7853 | 7860 | 7868 | 7875 | 7882 | 7889 | 7896 | 7903 | 7910 | 7917
8513 | 8519 | 8525 | 8531 | 8537 | 8543 | 8549 | 8555 | 8561

9085 | 9090 | 5096 | 910

56 | 7482|7490 | 7497 | 7505 | 7513 | 7520 | 7528 | 7536 | 7543 | 7551
57 | 7559 | 7566 | 7574 | 7582 | 7589 | 7597 | 7604 | 7612 | 7619 | 7627
58 | 7634 | 7642 | 7649 | 7657 | 7664 | 7672 | 7679 | 7686 | 7694 | 7701

59 | 7709|7716 | 7723 | 7731 | 7738 | 7745 | 7752 | 7760 | 7767 | 7774

54 | 7324 | 7332 | 7340 | 7348 | 7356 | 7364 | 7372 | 7380 | 7388 | 7396
55 | 7404 | 7412 | 7419 | 7427 | 7435 | 7443 | 7451 | 7459 | 7466 | 7474
60 | 7782|7789 | 7796 | 7803 | 7810 | 7818 | 7825 | 7832 | 7839 | 7846
81

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 | BO75 | 8082 | 8089 | 8096 | 8102 | 8109 | 8116 | 8122
65 |8129 | 8136 | 8142 | 8149 | 8156 | 8162 | 8169 | 8176 | 8182 | 8189
66 | 8195 | 8202 | 8209 | 8215 | 8222 | 8228 | 8235 | 8241 | 8248 | 8254
67 | 8261 | 8267 | 8274 | 8280 | 8287 | 8293 | 8299 | 8306 | 8312 | 8319
68 |8325 8331|8338 | 8344 | 8351 | 8357 | 8363 | 8370 | 8376 | 8382
60 | 8388 | 8395 | 8401 | 8407 | 8414 | 8420 | 8426 | 8432 | 8439 | 8445
70 | 8451|8457 | 8463 | 8470 | 8476 | 8482 | 8488 | 8494 | 8500 | 8506
71

72 | 8573 | 8579 | 8585 | 8591 | 8597 | 8603 | 8609 | 8615 | 8621

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 | 5845 | 9850 | 9854 | 9859 | 9863
97 | 9868 | 9872 | 9877 | 9881 | 9886 | 3890 | 9894 | 9899 | 9903 | 9908
98 | 9912|9917 | 9921 | 9926 | 9930 | 9934 | 9939 | 9943 | 9948 | 9952
99 | 9956 | 9961 | 9965 | 9969 | 9974 | 9978 | 9983 | 9987 | 9991 | 9996

73 | 8633 | 8639 | 8645 | 8651 | 8657 | 8663 | B669 | 8675
74 | 8692 | 8698 | 8704 | 8710 | 8716 | 8722 | 8727 | 87
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

79 | 8976 | 8982 | 8987 | 8993

80 | 9031|9036 | 9042 | 9047

81
82 |9138 | 9143 | 9149 | 9154 | 9159

83 |9191 | 9196 | 9201

84 | 9243 | 9248 5




’S Solution (ii):

For log(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 Mantissa@

0.3705.

So, Mantissa of log (0.002347) is 0.3705. Q~
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 1@

Step 2: 278.3=2.783 x 102 O

So, characteristics is =2.

Step 4: Add characteristicand mantissa.
We get, loga = 2. : %’ Remember that:

Solution(ii):Let x = 0.07058

Step 1: No need,to round off here. Four digits are

The logarithms of
numbers of the same

sequence of significant
digits have the same

mantissa.
., 7058x 1072, For example, the
\ o, 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.
Step 4: Add characteristic and mantissa.
We get, Log x =log (0.07058) =2.8487.
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( Exercise 2.3 )

1. Find the characteristics and mantissa of the following Logarithm
(i) 8 (i) 5054 (i)  9.992
(vi)  765.3 (v)  0.00329 (vi)  0.0000300

2. Find the logarithms of the following numbers. Q~
(i) 9 (i) 55.56 (111 295
(vi) 4053 (v)  0.00469 vi) 0 0Q0
3. If log 31.09=1.4926, find the value of the follo @ using log
table.
il g 0.003109

i  log3.109 11) log 310.9 (i
(iv) log3109.0 (v) log 310. vi)  log 310926

2.24 Give concept of antilog and ables to find the
antilog of a number.
If log x = y, then x is called ant1 s written as x = antilog y. If
the common logarithm of a y, ie. if log x = y, then we find
the number x by using the 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 part.
Rule 2. If th acteristic is negative n, then antilog must have n-1
zeros immediate owing the decimal point.

he procedure of finding antilogarithms is explained by the
following,examples

Antilogarithm Table

Mean Differences
3 sle

~
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Antilogarithm Table

Mean Differences

1213

1216

1219

1222

1225

1227

1

1

2

2

1242

1245

1247

1250

1253

1256

2

2

1271

1274

1276

1279

1282

1285

2

1300

1303

1306

1309

1312

1315

SN SR SN BN

1330

1334

1337

1343

1346

1361

1365

1368

1374

1377

=i~ ]~

1393

1396

1400

1406

1409

= NN

1
1
2
2
2

1426

1429

1432

1439

1442

=l =]=

1459

1462

1466

1472

1476

L

1493

1496

1500

1507

1528

1531

1535

1563

1570

1600

1607

1637

1675

1714

1754

1795

2296

412350

2404

2460

2518

2576

2636

2698

2761
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Antilogarithm Table
Mean Differences

.45 |2818]2825]2831]2838] 2844 2851 ] 2858 [ 2864 [ 2871 ] 2877 1 [ 1 [ 2 [ 33 4[5 [ 5] 6

46 |2884]2891]2897]2904]2911]2917]2924] 2931|2938 2044 1 | 1 | 2|3 ]3] 4]>5
47 |2951)] 2958 | 2965 ] 2972 ] 2970] 2985 | 2992 | 2999 | 30063013 1 [ 1 | 2| 3|3 ]| 4 b
.48 |3020] 3027|3034 | 3041] 3048|3055 | 3062 | 3069 | 3076|3083 1 | 1 | 2 | 3| 4 sh '
49 309013097 |3105)3112]3119)3126]3133 3141314831551 ]112]3 4 66
50 |3162]3170)31773184]3192]3199]3206 3214322132281 ]112]2 617
51 |3236] 3243|3251 3258) 3266 | 3273|3281 3289|3296 | 3304 1 | 2 | 7] 3 slel7
52 [3311]3319]3327]3334] 3342 3350 3357 3365 | 3373 3381] 1 13 sis]6]7
53 |3388] 3396 | 3404 | 3412 3420 3428 3436 | 3443 | 3451 | 3459 1] 2 als|sle]7
.54 |3467]3475]3483 3491 3499]3508 | 3516 ] 3524 | 3532 35 1 3|4)5]6]6]7
55 |3548] 3556 | 3565 | 3573 3581 | 3589 3597 | 3606 [ 3614 f3622] 1 | 2| 2| 34|56 ] 7|7
56 |3631] 363936483656 3664 | 3673]3681]3690]3 7112331456 ]7]8
57 |3715]3724 3733|3741 3750 3758|3767 | 3776|8784 | 3793 1 | 2 |3 |3 |4 |56 ] 7| 8
58 |3802] 38113819 3828] 3837|3846 3855 g201]2]3]4a]a]s]6]7]8
.59 389038993908 | 39173926 ] 3936 | 3945 | 3954 31397201123 14|5)5)6]7]8
ssfaoea] 1] 2]34]s]el6]7]8
4004150415912 1345161789
4227142364246 442560 112131456} 718]°9
25[43354345)4355 1] 2|3 4]s]e]7]8]9
116 | 4426 | 4436 Jaassfass7 1| 23 |45 |e] 7|8 ]2
45294539 ass0faseof 1z 3| als) e 789
463446454656 4667 1| 23 45 6] 7]9 |0
4742|4753 a76a 7751 21345789 |10
48534864 4875 J4887] 1] 23 4]s]7]8]9 |0
4966 | 4977|4989 5000f 1 J 2|3 5|6 ] 7|8 ]9 |10
508250935105 5117 1| 245|678 ]9 ]11
52005212 52245236 1| 24|56 ] 7] 8 |10]11
5321] 533353465358 1 [ 24|56 ] 7] 9 |i0]11
544515458 54705483 1]13]4)5]6]8]5 (10§11
5572 5585559856101 13]4]5])6]8]9|10§12
5702 571557285741 1| 3] a| 5] 7] 8] 9 |10]12
58345848 5861 | 5875 1 [ 3] a]s] 7] 8] 9 |11]12
59705984 §59986012] 1§34 |5]7]8}]10j11}12
61096124 |6138)6152] 1| 3] 4] 6] 7] 8 |10]11]13
6252|6266 | 6281]6295] 1| 3] 4] 6] 7] 9 |r0]11]13
6397 641564276442 1| 3] 4] 6] 7| o J10]12]13
6546 656165776592 2 [ 35|68 |9 [11]12}14
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Antilogarithm Table
Mean Differences

.82 | 6607 | 6622 | 6637 | 6653 | 6668 | 6683 | 6699|6714 | 6730|6745 2 | 3|56 |89 |11]12}14
.83 |6761]6776] 6792 | 6808 | 6823 | 68396855 6871688716902 235689 |11}13
.84 | 69186534 | 6950 | 6966|6982 6998 | 7015|7031 § 7047|7063 2 | 3| 5] 6| 8 J10)11

.85 | 7079170967112 | 7129|7145 7161 | 7178 7196 | 7211|7228 2 | 3|5 7| 8 |10 1
86 724472617278 7295)7311)7328)7345]7362)7379)73962)3]5]7]8}10 3§15
.87 | 741317430 7447 | 7464 | 7482 7499 | 7516 | 7534 | 7551|7568 2 | 3|5 7| 9 10 16
.88 |7586 7603 | 7621 | 7638 7656 | 7674 | 7691 | 7709 7727 ) 7745 | 2 | 4 | 5 11]12]14]16
.89 | 77627780 7798 7816 7834 7852 | 7870 7889 | 7907 | 7925 2 | 4 | 5 9 §J11113)14416
.90 79437962 | 7980 | 7998 | 8017 | 8035 | 8054 | 8072 | 8091 ]8110] 2 11§13)15417
91 81288147 | 8166 | 81858204 | 8222|8241 8260)8279]82994 2 9 J11)13§15§417
.92 1831883378356 ]8275] 8395|8414 | 8433 ] 8453 34 214]16]8|10§12§14)15})17
.93 85118531 |8551]8570) 85908610 ] 86308650 214]16]8)10)12)14)16)18
94 |8710]8730]8750] 8770] 8790] 8810 8831 a6 |8 0]12]12]16]18
.95 891389338954 | 8974899519016 §9036]9 214168 |10§12)15]17}19
.96 ]912019141]9162 § 9183 | 9204 214]16]8jJ11)13)15)17)19
.97 1933319354 | 9376 § 93979419 214179 |11)13}15)17)20
.98 955019572 |9594 96169638 2141719 )11)13}16)18)20
99 [9772]9795 | 9817 9840 9863 | S 2|5 7]9|11]14]16]18]20
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Example[[J] 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 = 0.3247

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 t the
intersection of row 320 and column 4th is 2109.
u

Step 4: Again, proceed horizontally go to mean differenc mn
where the value is 3.

Step 5: Add 3 in 2109, we get 2112 as the required di Q

Step 6: Since characteristic is 1, so put decimal a places from left
to right, thus require antilog is 21.12.

Solution (ii):Let x = antilog (2. 1324), Here Log x‘%‘él

Here, Characteristic =2 and ma @ 1324

Now see .13 in anti-log table esponding to column 2, we
found 1355 and mean d @ ce in 4t column is 1, so it is

1355+1=1356. @
i is 0.01356.

Solution: Let x =1 30). Our first step is to log(41230)
press the 'Log' key. w
), (We want to determine its

Now enter |sin | cos | tan  ®0eq Ot
value.) |

Finall he parenthesis and press the "="key. | ¥ ¥ ¥ & I
an see the value of the log (41230) on the | " _EJL“L Bl
% ehvwhich is, 4.615213335. EREREIEN

Thus, log (41230) = 4.615213335

| sin .m"! tan-! | ™ e

&
&
J
3
&
&
J
e

/4
Z
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Example[P]: By using calculator, determine the value ofanti-log (4.615213335).
Solution: ~ We have to use the antilog function key.
(i)  Press 2nd function key or shift key.
(i)  Press the 'Log' key
(iii)  Enter 4.615213335 followed by the right parenthesis
symbol
(iv)  Press ENTER’ key
The answer of antilog 4.615213335 is 4123 This
number is rounded off to 41230.

Thus, antilog (4.615213335) = 4123

2.3 Differentiate between common and natural logarithm.

is represented as log(x)
instead of logio(x), while natural logar has base e (e is an irrational
s represented as Inx instead of

loge(x).

Dxercise 24 ®
1. By using table, find the
() 356721 Q( i)  1.7427 (il)  0.35749
2. Find the Lo& the following numbers by using calculator.
@ 90 (i)  45.54 (iii) 36582
(vi) 82 (v)  0.00851 (vi)  0.000097

3. Find-thevalue of x from the following, using calculator.
i @- 1.7505 (ii) log x =0.6609 (iii) log x=2.2132
0g x =1.9009 v) log x=0.0009  (vi) log x=3.8505

bers whose common logarithms are.

\ vii) log x=1.6132 Eviii) 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.
2.4.1 Prove the following laws of logarithms.
@ log (mn)=log m+logn

(i) log (%') =log m—log n




A%

(iii) logm"=nlogm
1
. log 7= 08"
@iv) logn Iog, 4
() For real numbersm, n, aand a> 0, a# 1, log (mn) =log m +log ’

Proof: Let log m=x and log =y . Then
m=a*and n=aqa’ Q
Now mn=a"-a’ v
mn=a"" (Rule of indices) O

By changing exponential form into logarithmic
= loga (mn)=x+y

Hence, log (mn)=log m+log n

(ii) For real numbersm, n, a a#1,
lo & ~log, n

)
Proof: Letlog m =x log m=y. Then

X

m=a" and'n =a’

é n
%\ Hence, log, L log ,m—log,n

n

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

e = \<»r 6 \ 4 @

\\



Proof: Letlog m=xThenm=a"

Now m"= (a*)™
mn — anx
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= loﬂ %
log, a O
So, n=a"

Taking logarithms of both si ase b, we have
log,n=1log,a &
log,n =xlog a - log,m" =nlog,m
e log,n
log
'g@

Hence log, n=
log, a

ress log (2bc) as a sum of logarithms.
Solutig. sing the Law of logarithm,

Proof: Let log,n=x

log (2bc) = log 2+log b +log c,
Hence expressed as sum of the logarithms.
19) Express log(52.5 x 63 x 4.567) as a sum of the logarithms.
Solution:  Using the Law of logarithm,
log(52.5x63x4.567)= log 52.5 + log 63 + log 4.567

Hence expressed as some of the logarithms.

1@ — / LN & & / A &

7



Note that
(i) logg(mn)#log,m X log,n
(i) loggm +log,n#log, (m + n)

‘Example[[§] Express log( ) as a difference of logarithms Q~
Solution:  Apply difference law of log, on log 213. 1 GQ

213.1
lo log213.1-1log 34.22.
g(34 2 ): 8 8 @
Hence expressed as a difference @hms.

‘Example[[f] Express log 2*as a product.

Solution: ~ We know that log m" = n
log 2" = x log 2. &

cxercise 2.5 ()
bttty

Express the follewing logarithm in terms of log x, log y and log z.

@ (ii) loga\/xyTz (iii) logu(,3/x‘1\/y_3 +W j

B 6/ 1,2
i 1v;10g { y 3 (yz ZJ } (v)loguL

yz

&
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Reduce each of the following into a single term.

i log 20-1o 15+110 2
(i) 8. 8. 85

(ii) —logu(x 1)’ +—log (x+1)——log (x+1)
(i)  logx—2 logx+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 (i) log64 (i)  log~/5%2 log 48
(v) log\/ﬁ (vi) log 30 (vii) log 8 @riii) log %

4. Prove the following:
(i) logbmxlogma =log,a (ii) .bx log.a=log, b

(iii) log,a.log. b

log. a logb
5. Verify the following: @
6 log.7xlog ,25 = (i) log,2xlog,81 =4

(iii) logs343xlog (iv) log,16xlog,216 =12

2.5 Application of Laws of Logarithm

25.1 Apply 13 of logarithm to convert lengthy processes of
plication, division and exponential into easier process of
and subtraction etc.

0 lowmg examples will help to understand the application of
ws of logarithm.

)8 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,

16 =~ /4%@&/% S

9.
/)
{,;1



logx =1og(8.573 - 28.74)
=  logx=10g(8.573) +log(28.74)
log x = 0.9332+1.4585

=  logx=23917

x= antilog(2.3917) Q~
Thus, x =246.4 ?\
Find the value of ;132 : O

213.1

Solution: ~ Let x=——— @
34.22
Taking log on both the sides, we@
logx=1o (213 1 ]
55783422 O

U

by using logarithm.

= log x = log
= logx log 213/1-1log 34.22, log(b) loga Hog b )
By refe g table, we have,

=2.3286 — 1.5343=0.7943
x=0.7943,
y antilog, we have,

\t‘ b 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 ” 22is found 6.227.
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Calculate 341;—334792 by using logarithmic rules.

Solution:  Let «x= 3.41x37.92
2.34 Q
Take log on both sides, 2

1
log:z = log ( 3.41x 37.92 jz ?\
2.34 O

1 (3.41>< 37.92 )
=—log| —————

2 234 @
- %(log 3.41+10g37.92-log %‘

= %(0.5325 +1.5788 -
- Y (1.7424)
2 @
=0.8712
x = antilo %
=74

‘Example[Y] Fi d@xmber of digits in4°

Solution:

ing log on both the sides, we have,
gn=logd’, (“'loga" = nloga)
log n=>51og 4,

\s log n =5x0.6021, (since log4 = 0.6021)
=  logn=3.0105,
Since number of digits = characteristic +1,

so, number of digits in 4°= 3+1=4.

@ /LNy &= /A &
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([ bercise 26, &Y

1. Find the values of the following by using logarithms.

i)  57.86x4.385 (i)  25.753x0.5341 x49 ’

(i) 25.753 (790.6x 30
0.5341
©) (2391x 30.72) Vi) =
23.34 s
(vii)  ¥/2.709x%/1.239 %’6 62)5 < (87.19)°
@ \69.53
(4308)’ x /80. (43.68)°x [(0.057)°

(ix)

(0. 332& (3 048)’
2. Find the T kf digits in the following,.

() 4 &(i 5 Gii) 3°  (iv) 3° v) 9*
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Review Exercise 2

Read the following sentences carefully and encircle “T” in case of True
and “F” in case of False statement.

(i) 0.025 can be written in scientific notation as
2.5x10° %

(i)  Logarithm was invented by Al- Beruni. Q F
(iii) Integral part in the logarithm of a number isseal
its characteristic. T/F
(iv) Mantissa in the logarithm of a number is always
negative. T/F
(v) logx=yea'=x O T/F
Fill in the blanks. O

(i)  Logarithms havin @caﬂed .
(i) Logl= .

(i Fractior@nithm is called .
(iv) logbl2= .

(

( .

—
—_
—_

~—

V) loguw&n_ :

vi)

Theiexponential form of x =log, yis

(vid logarithmic form of a'’=y is

g, axlog b=

\ X) loga(%]=—.

log(10x10)=




3. Tick (\/) the correct answers.

(@)

(i)

(ii)

(iv)

(v)

(vi)

(vii)

If 10g10x=4, thenx=__

(a) 500 (b) 100 (c) 1000 (d) 10000

The base of common logarithm is 2

@5 (b) 10 @e <®

logxyz =

(@) logxlogylogz l y+ logz

The characteristic of log 54.58 is
(@) 0 (b) 1 (c) 2

(b)
() log(xy)* (d)

Scientific notation of 0.007.

@)  7.89x10° 7.89x10°
©  0.789x107 d)  78.9x10™
If logx =2 the& A

2

(a) 200 1000  (c) 100 d =
If lo 5 enx=
(b) 3 © 3 (d) 2°

e in the Natural logarithm is .
Q a) 10 () e © = (d)5

3°= 243, can be written in logarithmic form as

(@) log 5=243 (b)  log 243=5

(©  log243=12 (d) log 3=243

~logy—logz

&
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< 8

If 7* =y, then x is called the logarithm of y to the base ‘a” and is written
as logqy = x, where 2> 0,y > 0 and a#1

* Common logarithms have base 10, it is also named as 9
u
e is

logarithm and usually written as logx instead of log x
logarithms have base e, (an irrational number) 0S
2.7182818.... and written as Inx instead of log x.

. logx:y(zbloy:x

o Inx=ye e'=x. %
& The integral part of logarithm of any ns alled characteristic and

fractional part is called mantissa.

& Characteristic of logarithm of a n

o

ithm can be written as3,2 or1 instead of

1is always positive.

& Characteristic of logarithm of a ver < 1 is always negative.

& Negative characteristic 6f lo

ber having the same sequence of digits have

o The nu%rres onding to a given log is called anti-logarithm.

& Lawso arithms
i a(mn): log, m+log, n

ii) log, (E j= log, m—log,n
n

(iii) log,m" =nlog m
log, n

(iv) log,n=
log, a

this law can also be written as log n.log 1 = log 1.



