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Units of Measurement 

System International (SI) units 

Length: based on the meter (length from your nose to your hand).
· 1 kilometer = 1 km = 103 m. 

· 1 meter = 1 m. 

· 1 centimeter = 1 cm = 10-2 m. 

· 1 millimeter = 1 mm = 10-3 m. 

· 1 micrometer = 10-6 m
· 1 nanometer = 1 nm = 10-9 m 

Temperature: based on degrees Kelvin
· 0 K is "absolute zero." 

· water freezes at 273 K. 

· 300 K is room temperature. 

· water boils at 373 K. 

· cakes bake at 450 K. 

Frequency:

Frequency is number of complete waves passing per unit time. It is measured in Hertz (Hz) - how many waves per second. 

· 1 KHz = 103 Hz. 

· 1 MHz = 106 Hz. 

· For sound, saying "AAAAA" is 440 Hz. 

Energy and Power:

Energy is measured in Joules, J. The rate at which energy is transferred is measured in Joules per second. One Joule per second is called a Watt, W.
Examples 

· a lightbulb typically consumes 100 W of power. 

· a typical person consumes about 1000 W = 1 KW for heating, cooking, etc . 

· The amount of energy received at the Earth per unit time per unit area from the Sun is about 1 KW/m2
Non-System-International (SI) units 

Energy:

The electron volt eV is commonly used to measure energy of atoms and molecules, or of individual photons. Of course, an electron volt is a ridiculously small unit for measuring macroscopic amounts of energy. 

Angles: Angles are measured in units of arc.  This is simply so we can use the rules of a circle.  There are 360 degrees in a circle, 60 arc minutes in a degree, 60 arc seconds in an arc minute.
· A circle is divided into 360 degrees. 

· A degree is divided into 60 arc minutes. 

· An arc minute is divided into 60 arc seconds. 

Distance:

· The Earth-Sun distance is the astronomical unit (AU): 1 AU = 150 x 106 km. 
· 1 AU is exactly = 149,597,900km or about~ 93,000,000 miles
· A parsec (pc): 1 pc = 3.09 x 1013 km. 

· 1 ly = the distance light travels in one year. 

· Light travels at a speed c = 3 x 108 m/s. 

· One year is about 3 x 107 seconds  (If we multiply 60 seconds by 60 minutes by 24 hours by 365 days, we get 60 x 60 x 24 x 365.25 = 31557600)
· So 1 light year (ly) = 3 x 108 m/s x 3 x 107 s ~ 1016 m. 

· 1 kly = 103 ly. 

· 1 Mly = 106 ly
· 206265 AU = 1 ly

· 3.26 ly = 1 pc

· So the relation to parsecs is 1 ly ~ 0.3 pc. 
	Number
	Scientific Notation
	Log10 No.

	1
	1 x 100
	0.0000

	6
	6 x 100
	0.7782

	10
	1 x 101
	1.0000

	20
	2 x 101
	1.3010

	300
	3 x 102
	2.4771

	4,000
	4 x 103
	3.6021

	5,000,000
	5 x 106
	6.6990


Measuring Distances to Stars – Why the weird formulae????

Using Apparent Brightness

We cannot go to the star to measure its luminosity so we need to make some assumptions and deductions.

But if we know the distance we can find the luminosity because there is a simple relation between 

· the distance d to the star, 

· the apparent brightness m of the star, and 

· the luminosity L of the star. 

The relation is 

m = _L___ 

       4 πd2

Rearranging it, we get

L = (4πd2) m

Rearranging it for distance, we get

d2 = ___L_____


4 π m

Inverse Square Law

The flux and luminosity are related by the inverse square law:

[image: image1.png]



where L is the luminosity, f is the flux (apparent brightness)  and d is the distance. Use the same unit of energy per second as the luminosity, and the same unit of length as the distance.  Solving for the distance gives
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.

The apparent magnitude m is how bright a star appears, so it corresponds to the flux.  Note that the numbers are in reverse order and a difference of 2.5 in m is equal to a factor of 10 in f, so it is not a simple matter to convert between the two.  Similarly, the absolute magnitude (M) corresponds to the luminosity, but again a bigger number is dimmer and a difference of 2.5 is equal to a factor of 10 in luminosity.  

The absolute magnitude is defined as the magnitude the star would appear to be if it were 10 pc away, so for any star that is actually 10 pc away, m and M are equal.

By converting flux and luminosity into apparent and absolute magnitude, we can derive the distance modulus:
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where d is the distance to the star in parsecs.  Solving this for d gives

[image: image4.png]


.


      (m-M)/5

d = 10 x 10

Example 1
· If you had an apparent magnitude of 9, and an absolute magnitude of -3.9, we would first 

· Take logs of both sides

· remember that Log 10 = 1

· Then we would put the 1 in the equation to get

· Log d = 1+ ((m-M)/5)

· Then solve for the fractional exponent which is now no longer an exponent since we took logs, to get (9+3.9)/5 =1.075

· log d = 2.075

· antilog 2.075 = 118

Working it out step by step, you would write

      (m-M)/5

d = 10 x 10

log d = log 10 + ((m-M)/5)
log d = 1 + ((9+3.9)/5)

log d = 1 + 1.075

log d = 2.075

antilog d = 118 pc

What are antilogs?

An antilogarithm is the number obtained when ten is raised to a power. It is not possible to obtain the logarithm of a negative number, but it is quite possible to obtain the antilogarithm of a negative power. 

Antilogarithm is the exact opposite of logarithm of a number. 

If x = log b, then antilog (x) = b. 
Antilog table for base 10 is readily available. Antilog tables are used for determining the inverse value of the mantissa.  From the characteristic, the position of the decimal point can be determined.

Antilog tables consist of rows that go from .00, . 01, up to .99.  The columns have values 0,1, 2, up to 9. Beyond the 10 columns, there is another column which is known as the mean difference. For determining the antilog of the numbers after the decimal point,  a particular row has to be read off and the mean difference has to be added from the table.
Example 2 : Find the antilog of 2.6992. 
The number before the decimal point is 2, so the decimal point will be after the first 3 digits.
From the antilog table, read off the row for .69 and column of 9; the number given in the table is 5000. The mean difference in the same row and under the column 2 is 2. To get the inverse of mantissa add 5000 + 2 = 5002.
Now place a decimal point after the first 3 digits and you get the number 500.2
So antilog 2.6992 = 500.2
Example 3 : Find the antilog of  1.0913. 
The number before the decimal point is 1, the number of zeroes after the decimal point is zero. 
From the antilog table, read off the row for .09 and column of 1; the number given in the table is 1233. The mean difference in the same row and under the column 3 is 1. To get the inverse of mantissa add 1233 + 1 = 1234.
Now place a decimal point before the first digit and you get the number 0.1234.
Example 4. Calculate the antilogarithm of 23.46

write x = (antilog 0.46)(antilog 23). 

Then x = (antilog 0.46) x 10+23 

x = 2.9 x 10+23 

Calculation of the antilogarithm of a negative number requires an additional step. Since the antilogarithm of a negative mantissa cannot be taken directly, the negative number is rewritten as a positive mantissa and a negative characteristic. 

Example 5. Calculate the antilogarithm of -19.41

Write -19.41 = +0.59 – 20

x = (antilog 0.59)(antilog -20)

x = (antilog 0.59) x 10-20 

x = 3.9 x 10-20 

What is a logarithm?

The principle of logarithms is to express a number as another number with an index or exponent: 

actual number = another numberindex, or exponent
e.g. 100 = 102
16 = 24
The "another number" mentioned above is called the "base" of the logarithm; the most common base numbers used are 10, 2 and a value 'e' ( the base for the so_called natural logarithms).

A logarithm consists of two parts called the characteristic and the mantissa. The characteristic of the logarithm is that part preceding the decimal point and the mantissa is that part of the logarithm which follows the decimal point. In most cases the mantissa is an irrational (endless) number. The mantissa is always positive, whereas the characteristic is negative for numbers that are less than 1.0. 

Example 6: log 60 = 1.78...; the characteristic is 1 and the mantissa is 0.78... 

Logarithms and antilogarithms of numbers are useful for calculations which are complicated or have very large/small numbers. 
Example 7: Find 80.92 * 19.45. 
Let  x = 80.92 * 19.45 
Use the log function on both the sides. 
log x = log  (80.92 * 19.45) 
log  (80.92 * 19.45) = log 80.92 + log 19.45 ( from the laws of logarithms) 
From the log tables we get log 80.92 = 1.9080, log 19.45 = 1.2889 
Thus log  (80.92 * 19.45)  = 1.9080 + 1.2889 = 3.1969 
log x  =  3.1969 
Now use antilog functions on both the sides. 
x = antilog 3.196 
From the antilog tables we see that the antilog of 3.1969 is 1573.0. 
Rules of logs
The result of calculations using logarithms are the same as those obtained by using other forms of exponentiation. The rules are: 

An x Am = An + m 
log AB = log A + log B 

An/Am = An - m 
log (A/B) = log A - log B 

(An)1/m = An/m 
log (A1/n) = (log A)/n 

The two latter forms are used for powers and roots, since Cm is C to the power m while C1/m is the mth root of C. 
Example 8.  Solve 2.46 x 27.9 by using logarithms

obtain the logarithms, add, and take the antilogarithm: 
log 2.46 = 0.391

log 27.9 = 1.446 
0.391 + 1.446 = 1.837

antilog 1.837 = 68.7 

Example 9: Solve 5.71 x 0.00349 by using logarithms

obtain the logarithm, add, and take the antilogarithm: 
log 5.71 = 0.757

log 0.00349 = -2.457

0.757 + (-2.457) = -1.700

antilog -1.700 = antilog (0.300 - 2) = 2.0 x 10-2 

Example 10. Solve  9.62/4.32 by using logarithms

obtain the logarithms, subtract them, and take the antilogarithm

log 9.62 = 0.983

log 4.32 = 0.635
0.983 - 0.635 = 0.348

antilog 0.348 = 2.23. 

Example 11: Solve (5.21 x 10-3 )/ (5.14 x 10+2)

obtain the logarithms, subtract, and take the antilogarithm: 
log 5.21x10-3 = 0.717

log 5.14 x 10+2 = 2.711
(0.717 - 3) - (2.711) = -4.994 = 0.006 - 5; antilog (-4.994) = antilog (0.006) x 10-5 = 1.01 x 10-5 

Example 12. To raise 9.26 x 10-5 to the fifth power, obtain the logarithm, multiply by five, and take the antilogarithm: 
(0.967 - 5) x 5 = 4.833 - 25 = 0.833 - 21; antilog (0.833 - 21) = 6.81 x 10-21 

Example 13. To take the fourth root of 97.43, obtain the logarithm, divide by four, and take the antilogarithm: 
log 97.43 = 1.989; 1.989/4 = 0.497, antilog 0.497 = 3.14 

More About Logs

Exponents applied to appropriate bases constitute logarithms of numbers. Only two kinds of logarithms are commonly used. These are logarithms to base 10 and logarithms to base e. 

Log base 10

Logarithms using base 10 are called common logarithms and are the usual logarithms employed in calculations with decimal numbers. The common logarithm of x is usually written as log x; log x is simply the power to which ten must be raised to obtain x and may be either a positive or a negative number: 

10log x = x 
Log base e

Logarithms using base e are called natural logarithms and often arise as a result of calculus operations. The natural logarithm of x is usually written as ln x. The quantity ln x is the power to which e, an irrational endless number whose value is 2.71828..., must be raised to obtain x and again may be either a positive or negative number: 

eln x = x 

Natural logarithms can easily be converted to common logarithms: 

ln x = 2.30258 ...log x 

The form ln x = 2.303 log x is sufficiently accurate for most calculations. Modern hand-held electronic calculators often have both common (log x) and natural (ln x) logarithm functions, as well as the antilogarithm functions for common logarithms (10x) and for natural logarithms (ex, exp x, or exp). 

Logs and Antilogs Using Tables

Decimal numbers expressed in scientific notation have, or upon proper shifting of the decimal point can have, values ranging only between zero and one multiplied by an integer exponent of ten. 

This integer is the characteristic of the logarithm of the number, which can then easily be obtained by inspection. 

The mantissa can be obtained by looking it up in an appropriate table or using a calculating device (manual calculation is too tedious to be useful). Since mantissas are irrational endless numbers, a useful table can only list them to a reasonable number of places. 

Tables are commonly available giving values to two, three, four, five and six places. Electronic calculators can be used to obtain values to more places. 

A two-place table of common logarithms is given in the Table below. This table, like most tables of common logarithms, leaves the characteristic to be determined by inspection. It may be used to obtain either logarithms or antilogarithms. An antilogarithm is the number obtained when ten is raised to a power. It is not possible to obtain the logarithm of a negative number, but it is quite possible to obtain the antilogarithm of a negative power. 

Example 14. Calculate the antilogarithm of 23.46

write x = (antilog 0.46)(antilog 23). 

Then x = (antilog 0.46) x 10+23 = 2.9 x 10+23 

Calculation of the antilogarithm of a negative number requires an additional step. Since the antilogarithm of a negative mantissa cannot be taken directly, the negative number is rewritten as a positive mantissa and a negative characteristic. 

Example 15. Calculate the antilogarithm of -19.41

write -19.41 = +0.59 – 20

x = (antilog 0.59)(antilog -20)

x = (antilog 0.59) x 10-20 = 3.9 x 10-20 
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No. Log No. Log No. Log No. Log No. Log No. Log No. Log No. Log No. Log

1.00 0.00 2.10 0.32 3.20 0.51 4.30 0.63 5.40 0.73 6.50 0.81 7.60 0.88 8.70 0.94 9.80 0.99

1.10 0.94 2.20 0.34 3.30 0.52 4.40 0.84 5.50 0.74 6.60 0.82 7.70 0.89 8.80 0.94 9.90 0.00

1.20 0.08 2.30 0.36 3.40 0.53 4.50 0.65 5.60 0.75 6.70 0.83 7.80 0.89 8.90 0.95 1.00 0.00

1.30 0.11 2.40 0.38 3.50 0.54 4.60 0.66 5.70 0.76 6.80 0.83 7.90 0.90 9.00 0.95 1.01 0.00

1.40 0.15 2.50 0.40 3.60 0.56 4.70 0.67 5.80 0.76 6.90 0.84 8.00 0.90 9.10 0.96 1.02 0.01

1.50 0.18 2.60 0.42 3.70 0.57 4.70 0.68 5.90 0.77 7.00 0.85 8.10 0.91 9.20 0.96 1.03 0.01

1.60 0.20 2.70 0.43 3.80 0.58 4.90 0.69 6.00 0.78 7.10 0.85 8.20 0.91 9.30 0.97 1.04 0.02

1.70 0.23 2.80 0.45 3.90 0.59 5.00 0.70 6.10 0.79 7.20 0.86 8.30 0.92 9.40 0.97 1.05 0.02

1.80 0.26 2.90 0.46 4.00 0.60 5.10 0.71 6.20 0.79 7.30 0.86 8.40 0.92 9.50 0.98 1.06 0.03

1.90 0.29 3.00 0.48 4.10 0.61 5.20 0.71 6.30 0.90 7.40 0.87 8.50 0.93 9.60 0.98 1.07 0.03

2.00 0.30 3.10 0.49 4.20 0.62 5.30 0.72 6.40 0.81 7.50 0.88 8.60 0.93 9.70 0.99 1.08 0.03

1.09 0.04


Very Easy Step-by-Step Detailed Explanation of Logs

First of all, thinking about powers of 10, we can write

101 = 10
102 = 100
103 = 1000
104 = 10000
105 = 100000
106 = 1000000
and so on...

Now, if we multiply ten thousand by one hundred we get one million, or writing this down:-

10,000 × 100 = 1,000,000

0r
104 × 102 = 106

(Notice 4 + 2 = 6)

In other words, we can multiply two numbers by adding their powers. These powers are the logarithms of the numbers. For instance, the logarithm of 100 is 2.

This is the modern way of describing logarithms, they are powers of a particular base. In the case we are looking at, the base is 10. (Sometimes written Log10). 
What about the logarithm of 101 or 15.27?

This is where the tables come in, they contain all the intermediate values to fill in the gaps between 10 and 100 and 100 and 1000 and so on.

To make the tables a manageable size, they do not contain the logarithms of all possible numbers, instead, the logarithm is split into two parts, separating the size of the number from its value. For example:-

 Considering the numbers 15, 150 and 1500 

   15   lies between 10   and 100   

           so its logarithm must be between 1 and 2, ie 1.something

   150  lies between 100  and 1000  

           so its logarithm must be between 2 and 3, ie 2.something

   1500 lies between 1000 and 10000 

           so its logarithm must be between 3 and 4, ie 3.something

In each case the ".something" is the same and this is what is printed in the tables. This is known as the MANTISSA.

The user has to supply the number (1,2,3 ...) that goes before the decimal point. This is known as the CHARACTERISTIC
In the tables, the logarithm of 15 is printed as 1761, so for our examples,

   The logarithm of 15   is 1.1761

   The logarithm of 150  is 2.1761

   The logarithm of 1500 is 3.1761  and so on...

The table below is an extract from a book of 4 figure log tables, published in 1966. Note that all the logarithms are decimal fractions, but the decimal point is not printed. This is a long standing tradition. Differences refer to the least significant figures (rightmost) and so should have zeros in front of them, again these are understood to be there, they are not printed. This does, in fact, make the tables more readable but takes some getting used to.

To look up a logarithm of say, 15.27, you would

1. First work out the characteristic, in this case it is 1 

2. Run your index finger down the left-hand column until it reaches 15 

3. Now move it right until it is on column 2 (it should be over 1818) 

4. Using another finger, find the difference on column 7 of the differences (20) 

5. Add the difference. 

So the logarithm of 15.27 is 1.1818 + 0.0020 = 1.1838

	An extract from a 1966 table of logarithms

	L O G A R I T H M S
	------ Mean Differences ------

	 
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	1
	2
	3
	4
	5
	6
	7
	8
	9

	10
	0000
	0043
	0086
	0128
	0170
	0212
	0253
	0294
	0334
	0374
	4
	8
	12
	17
	21
	25
	29
	33
	37

	11
	0414
	0453
	0492
	0531
	0569
	0607
	0645
	0682
	0719
	0755
	4
	8
	11
	15
	19
	23
	28
	30
	34

	12
	0792
	0828
	0864
	0899
	0934
	0969
	1004
	1038
	1072
	1106
	3
	7
	10
	14
	17
	21
	24
	28
	31

	13
	1139
	1173
	1206
	1239
	1271
	1303
	1335
	1367
	1399
	1430
	3
	6
	10
	13
	18
	19
	23
	26
	29

	14
	1461
	1492
	1523
	1553
	1584
	1814
	1644
	1673
	1703
	1732
	3
	6
	9
	12
	15
	18
	21
	24
	27

	15
	1761
	1790
	1818
	1847
	1875
	1903
	1931
	1959
	1987
	2014
	3
	6
	8
	11
	14
	17
	20
	22
	25

	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	46
	6628
	6637
	6646
	6656
	6665
	6675
	6684
	6693
	8702
	6712
	1
	2
	3
	4
	5
	8
	7
	7
	8

	47
	6721
	6730
	6739
	6749
	6758
	6767
	6776
	6785
	6794
	6803
	1
	2
	3
	4
	5
	5
	6
	7
	8

	48
	6812
	6821
	6830
	6839
	6848
	6857
	6866
	6875
	6884
	6893
	1
	2
	3
	4
	4
	5
	6
	7
	8

	49
	6902
	6911
	6920
	6928
	6937
	6946
	6955
	6964
	6972
	6981
	1
	2
	3
	4
	4
	5
	6
	7
	8

	50
	6990
	6998
	7007
	7016
	7024
	7033
	7042
	7050
	7059
	7067
	1
	2
	3
	3
	4
	5
	6
	7
	8


Some examples of the use of the table

Example 16. Multiply 15.27 by 48.54

1. Look up the logarithms as before, the log of 15.27 is 1.1838 and the log of 48.54 is 1.6861 

2. Add the logarithms 

3.      1.1838

4.    + 1.6861

5.    ---------

6.      2.8699

7. At this point we have the logarithm of the answer - so what now? 

8. It is possible to use the log tables backwards, but most people would have turned to the next page for the table of antilogarithms - printed below. 

	An extract from a 1966 table of anti-logarithms

	A N T I L O G A R I T H M S
	----- Mean Differences -----

	 
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	1
	2
	3
	4
	5
	6
	7
	8
	9

	.70
	5012
	5023
	5035
	5047
	5058
	5070
	5082
	5093
	5105
	5117
	1
	2
	4
	5
	6
	7
	8
	9
	11

	.71
	5129
	5140
	5152
	5164
	5178
	5188
	5200
	5212
	5224
	5236
	1
	2
	4
	5
	6
	7
	8
	10
	11

	.72
	5248
	5260
	5272
	5284
	5297
	5309
	5321
	5333
	5348
	5358
	1
	2
	4
	5
	8
	7
	9
	10
	11

	.73
	5370
	5383
	5395
	5408
	5420
	5433
	5445
	5458
	5470
	5483
	1
	3
	4
	5
	8
	8
	9
	10
	11

	.74
	5495
	5508
	5521
	5534
	5546
	5559
	5572
	5585
	5598
	5610
	1
	3
	4
	5
	6
	8
	9
	10
	12

	.75
	5623
	5636
	5649
	5662
	5675
	5689
	5702
	5715
	5728
	5741
	1
	3
	4
	5
	7
	8
	9
	10
	12

	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	.86
	7244
	7261
	7278
	7295
	7311
	7328
	7345
	7382
	7379
	7396
	2
	3
	5
	7
	8
	10
	12
	13
	15

	.87
	7413
	7430
	7447
	7464
	7482
	7499
	7516
	7534
	7551
	7568
	2
	3
	5
	7
	9
	10
	12
	14
	16

	.88
	7586
	7603
	7621
	7638
	7656
	7674
	7691
	7709
	7727
	7745
	2
	4
	5
	7
	9
	11
	12
	14
	16

	.89
	7782
	7780
	7798
	7816
	7814
	7852
	7870
	7889
	7907
	7925
	2
	4
	5
	7
	9
	11
	13
	14
	16

	.90
	7943
	7962
	7980
	7998
	8017
	8035
	8054
	8072
	8091
	8110
	2
	4
	6
	7
	9
	11
	13
	13
	17


1. Mentally remove and store the characteristic (2) 

2. Run index finger down the left-hand column until it finds .86 

3. Move index finger along the row until it is on column 9 (it should now be over 7396) 

4. Move other finger to difference column 9 and read the difference (15) 

5. Add the difference. 

6.     7396

7.    +  15

8.    ------

9.     7411

10. The characteristic was 2, meaning the answer is between 100 and 1000 so ... 

11. Insert the decimal point in the correct place 741.1 

Try this on a calculator - the answer is different, 741.2. This is often the case, because of rounding errors. Log tables were faster than hand methods but four figure tables could only be relied on for three figure accuracy.

Example 17. Divide 54.19 by 10.27

To divide we have to subtract the logarithms so:-

1. Look up the logarithms 

2. Subtract them 

3.      1.7339

4.    - 1.0115

5.     --------

6.      0.7224

7. Then look up the antilog of .7224, (which is 5277) 

8. Remembering that the characteristic is 0, insert the decimal point in the correct place 5.277 

This time the result agrees with a calculator!

Example 18. Find the square root of 52.73

Square roots are formed by dividing the logarithm by 2 (for cube roots, divide by 3 ... etc)

1. Look up the logarithm of 52.73 (1.7220) 

2. Divide by 2. (1.7220  ÷ 2 = 0.8610) 

3. Look up the antilog of .8610 (7261) 

4. Insert the decimal point in the correct place 7.261 

This time the calculator gives 7.2615, so the result should be 7.262
Logs with a Colorful table

Example 19: To find the log10 of 45.67 we first inspect the number and determine the value of the characteristic by converting the number to scientific notation : 4.567 x 101. The characteristic is thus 1. 

We now look up 4567 in the log tables as follows:
the first two digits are to be found in the first column of the table. If the number that we were looking for were 4500 the mantissa would have been: .6532 (always include the point in the mantissa).
The mantissa for 4560 is .6590, and the one we really want is .6597 _ having added the number from the appropriate column in the right hand set of columns to the mantissa of the first three digits.

[image: image6.png]logo] 0 | 1 | 2 | 3 | 4 | 5 C6 3 7T | 8 | 9

0 [0.6021 06051 06042 06053 0.6064 0.6075 0 6053 0.6056 0.6107 06117
41 [0.6128 06138 05149 05160 0.6170 0.6180 04|91 06201 0.6212 0.6222]
0.6232 0.6243 05253 0.6263 0.6274 06264 D.6}94 0.6304 06314 D325
06335 0.6345 06355 0.6365 0.6375 06385 D.6995 0.6405 0.6415 05425
06435 0.6444 06454 0.6464 0.6474 06454 D.6193 0.6503 06513 05322
5532 8454206 s 6599 06609 D618
0.6628 0.6637 06646 06656 0.6665 06675 0.6654 0.6693 0.5702 D712
0.6721 06730 06739 0.6749 0.675% 06767 0.6776 0.6785 0.5794 05803
06812 0.6221 06830 0.6639 0,654 06857 0.6856 0.6875 0.6884 05893
49 [0.6902 0.6911 06920 0.6928 0.6937 0.6946 0.6955 0.6964 0.6972 06981

:3&@:&3

e sttt





Log10 45.67 = 1.6597 

Use of A Calculator To Determine Logs and Antilogs

Of course very few people use log tables anymore. They use a calculator that has a log function key and an antilog function key which is often activated by pressing a second function or inverse function key and then pressing the log key. In other words if you depress the second function key with the log key you would be requesting the calculator to determine the antilog of the inputted value. 

Determining Logs With A Calculator

Here is how most calculators handle log computations. 

Let's determine the Log 14,500 using a calculator 

1. Input the 14500 by keying in the number on the keyboard 

2. Depress the log key (or ln key for natural log) 

3. Read the display 

Determining An Antilog Using The Calculator

Let's determine the antilog using a calculator that has a second function key. For example, let's calculate 

Antilog of 3.6783 

4. Input 3.6783 by typing in the numbers including the decimal on to the keyboard of the calculator. 

5. Depress the second function key (or the inv key if your calculator has one) 

6. Depress the log key (or ln key for antiln) 

7. Read the display for the antilog. 
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		Table of Two-Place Common Logarithms

		No.		Log		No.		Log		No.		Log		No.		Log		No.		Log		No.		Log		No.		Log		No.		Log		No.		Log

		1.00		0.00		2.10		0.32		3.20		0.51		4.30		0.63		5.40		0.73		6.50		0.81		7.60		0.88		8.70		0.94		9.80		0.99

		1.10		0.94		2.20		0.34		3.30		0.52		4.40		0.84		5.50		0.74		6.60		0.82		7.70		0.89		8.80		0.94		9.90		0.00

		1.20		0.08		2.30		0.36		3.40		0.53		4.50		0.65		5.60		0.75		6.70		0.83		7.80		0.89		8.90		0.95		1.00		0.00

		1.30		0.11		2.40		0.38		3.50		0.54		4.60		0.66		5.70		0.76		6.80		0.83		7.90		0.90		9.00		0.95		1.01		0.00

		1.40		0.15		2.50		0.40		3.60		0.56		4.70		0.67		5.80		0.76		6.90		0.84		8.00		0.90		9.10		0.96		1.02		0.01

		1.50		0.18		2.60		0.42		3.70		0.57		4.70		0.68		5.90		0.77		7.00		0.85		8.10		0.91		9.20		0.96		1.03		0.01

		1.60		0.20		2.70		0.43		3.80		0.58		4.90		0.69		6.00		0.78		7.10		0.85		8.20		0.91		9.30		0.97		1.04		0.02

		1.70		0.23		2.80		0.45		3.90		0.59		5.00		0.70		6.10		0.79		7.20		0.86		8.30		0.92		9.40		0.97		1.05		0.02

		1.80		0.26		2.90		0.46		4.00		0.60		5.10		0.71		6.20		0.79		7.30		0.86		8.40		0.92		9.50		0.98		1.06		0.03

		1.90		0.29		3.00		0.48		4.10		0.61		5.20		0.71		6.30		0.90		7.40		0.87		8.50		0.93		9.60		0.98		1.07		0.03

		2.00		0.30		3.10		0.49		4.20		0.62		5.30		0.72		6.40		0.81		7.50		0.88		8.60		0.93		9.70		0.99		1.08		0.03

																																		1.09		0.04
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