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The logarithm is perhaps the single, most useful arithmetic concept in all the sciences; and an understanding of them is essential to an understanding of many scientific ideas. Logarithms may be defined and introduced in several different ways. But for our purposes, let's adopt a simple approach. This approach originally arose out of a desire to simplify multiplication and division to the level of addition and subtraction. Of course, in this era of the cheap hand calculator, this is not necessary anymore but it still serves as a useful way to introduce logarithms. The question is, therefore: 
Is there any operation in mathematics which produces a multiplication by the performance of an addition? 
With not too much thought, the answer should come to you. 
What is 23 x 24.
The answer is 2 7 which is obtained by adding the powers 3 and 4. This is correct, of course, since 23 x 24 is just seven 2s multiplied together. Note that this addition trick does not work for the case of 33 x 24. The base numbers must be the same, as in the first case, where we used 2. 
In general, this addition trick can be written as pa x pb = pa+b. This expression will do our job of multiplying any two numbers, say 1.3 and 6.9, if we can only express 1.3 as pa and 6.9 as pb. 
What number will we use for the base p? Any number will do, but traditionally, only two are in common use: 
Ten (10) and the transcendental number e (= 2.71828...), giving logarithms to the base 10 or common logarithms (log), and logarithms to the base e or natural logarithms (ln). 
If you would like to know why this strange number e is used click here. 
Let's first talk about logarithms to the base 10 or common logs. We thus choose to let our number 1.3 be equal to 10a. 
1.3 = 10a
`a' is called "the logarithm of 1.3". How large is `a'? Well, it's not 0 since 100 = 1 and it's less than 1 since 101 = 10. Therefore, we see that all numbers between 1 and 10 have logarithms between 0 and 1. If you look at the table below you'll see a summary of this. 
	Number range
1 - 10 or 100 - 101
10 - 100 or 101 - 102
100 -1000 or 102 - 103
etc.
	Logarithm Range
0 -1 
1 - 2 
2 - 3 
etc.



You see, we have the number range listed on the left and the logarithm range listed on the right. For numbers between 1 and 10, that is between 100 and 101, the logarithm lies in the range 0 to 1. For numbers between 10 and 100, that is between 101 and 102, the logarithm lies in the range 1 to 2, and so on. Now in the bad old days before calculators, you would have to learn to use a set of logarithm tables to find the logarithm of our number, 1.3, that we asked for earlier. But nowadays, you can get it at the press of a button on your calculator. 
I'm going to take a moment to discuss your calculator. If you don't have a calculator with scientific functions on it, you should get one before proceeding in this tutorial since the rest depends on it. 
Most calculators are very straightforward in obtaining the logarithm. They either have two logarithm keys or a dual function key. In any case, the labels will be `log' and `ln' which is often pronounced `lon'. 
Log is the key for logs to the base 10 and ln is for natural logs. We want logs to the base 10 in our example so we use `log'. Enter 1.3 on your calculator, and then press the log key. 
Do you have 0.113943? You should have. This number then is `a' back in our previous expression and therefore the logarithm of 1.3. Pause now and determine `b' in that expression, the logarithm of 6.9. 
You should have 0.838849 for the log of 6.9. If not, review what we have done and try again. Now we are going to do something silly in view of the fact that you have a calculator. We're going to use the two logarithms you have evaluated to find the product of 1.3 and 6.9. Of course, you can do it quickly with your calculator, but this will show that logarithms do what they are supposed to do. According to our original idea, the sum of the two logarithms was supposed to be the logarithm of the answer. 
Now add the two logarithms. The sum is 0.952792. This is the logarithm of the answer. If we only knew what number had 0.952792 as its logarithm, we would know the value of 1.3 x 6.9. 
The problem of finding a number when you know its logarithm is called finding the "antilogarithm" or sometimes "exponentiation". Again, lets look at your calculator. Here is where calculators differ a lot and I hope I mention one that is something like yours. 
You should look for a key on your calculator that says something like 10x or 10y. If so, then pressing that key will take the antilog of the number in the display. Alternatively, your calculator may have an "inverse" key. If so, then pressing inverse and then log will take the antilog of the number in the display. Enter 0.952792 into your calculator and find the antilog. 
Did you get 8.97? If not, try again. Of course, you might have got something like 8.96999 but of course that really is 8.97. Now, multiply 1.3 x 6.9 on your calculator and you'll see that 8.97 is indeed the correct answer. 
The whole operation could be done with natural logarithms as well as shown below. 
1.3 x 6.9 = ?
	ln 1.3 = 0.262364 
ln 6.9 = 1.931521 
total = 2.193885 
	i.e. 1.3 = e0.262364
i.e. 6.9 = e1.931521
i.e. 1.3 x 6.9 = e2.193885



antiln 2.193885 = 8.97 
If the sum of logarithms gives the product of two numbers, then the difference gives the quotient. 
In the table below, I've taken the difference between the ln of 1.3 and the ln of 6.9. Check it on your calculator. 
1.3/6.9 = ?
	ln 1.3 = 0.262364
ln 6.9 = 1.931521
ln 1.3/6.9 = -1.669157



antiln (-1.669157) = 0.1884
Don't be afraid of the negative sign. It simply means that the answer is less than 1. Enter -1.669157 on your calculator, then find its antiln. Note we are working with natural logs in this example. 
If you didn't get 0.1884, try again. Of course, this is just 1.3 divided by 6.9. In the table below, I have done the whole problem over again using common logs. Pause here and check it. 
	log 1.3 = 0.113943
log 6.9 = 0.838849
log(1.3/6.9) = -0.724906
antilog (-0.724906) = 0.1884


The logarithmic and exponential functions are very important since many physical and biological processes can be described by them. 
For example, suppose you have a certain number of radioactive atoms at time t = 0. Let's let this number be N0. Radioactivity behaves in such a way that the number N of radioactive atoms remaining at a later time t is given by a linear variation of the logarithm of N with t. 
	[image: http://www.physics.uoguelph.ca/tutorials/LOG/log.gif]
	That is, a graph of ln N vs t is a straight line. You know that the equation of such a straight line is given by y = mx+b where m is the slope and b is the y intercept. Therefore, the equation of radioactivity is ln N = -kt + ln N0 where ln N0 is the y intercept and the slope of the line is -k.


[image: http://www.physics.uoguelph.ca/icons/blueball.gif]Let's now examine the equation we derived for radioactivity, ln N = ln N0 -kt. Here is where it is important to be able to do algebra with logarithms. Lets get the logarithms on one side so that we get
ln N - ln N0 = -kt.

But we know that the difference of logarithms is the logarithm of the quotient so the left-hand side becomes ln N/N0. Now let's take antilogarithms and do the right side first. The antiln of any quantity is the number e to the power of that quantity so the right-hand side becomes e-kt. The left-hand side is the antiln of the ln and so it just becomes N divided by N0. Finally, we can rearrange to put the final equation in the form
N = N0 e-kt

which is called the equation of "exponential decay", so you can see why taking an antiln is often called "exponentiation". 
Quiz Try the following questions:
1. ln (7.42) = ?
2. log (7.42) = ?
3. ln (ekt) = ?
4. log (ekt) = ?
5. antilog 0.8704 = ?
6. antiln 2.0042 = ?
7. 100.8704 = ?
8. e2.0042 = ?
==
1. 2.0042 
2. 0.8704 
3. kt 
4. kt log e = 0.4343kt 
5, 6, 7, 8. 7.42
Introduction to Logarithms
In its simplest form, a logarithm answers the question:
How many of one number do we multiply to get another number?
Example
How many 2s do we multiply to get 8?
Answer: 2 × 2 × 2 = 8, so we needed to multiply 3 of the 2s to get 8
So the logarithm is 3
How to Write it
We would write "the number of 2s you need to multiply to get 8 is 3" as
log2(8) = 3
So these two things are the same: 
	[image: logarithm concept]


The number we are multiplying is called the "base", so we would say: 
· "the logarithm of 8 with base 2 is 3"
· or "log base 2 of 8 is 3" 
· or "the base-2 log of 8 is 3"
Notice we are dealing with three numbers:
· the base: the number we are multiplying (a "2" in the example above)
· how many times to use it in a multiplication (3 times, which is the logarithm)
· The number we want to get (an "8")
More Examples 
Example: What is log5(625) ... ?
We are asking "how many 5s need to be multiplied together to get 625?"
5 × 5 × 5 × 5 = 625, so we need 4 of the 5s
Answer: log5(625) = 4 

Example: What is log2(64) ... ?
We are asking "how many 2s need to be multiplied together to get 64?"
2 × 2 × 2 × 2 × 2 × 2 = 64, so we need 6 of the 2s
Answer: log2(64) = 6 
Exponents 
Exponents and Logarithms are related, let's find out how ...
	[image: 2 cubed]
	The exponent says how many times to use the number in a multiplication.
In this example: 23 = 2 × 2 × 2 = 8
(2 is used 3 times in a multiplication to get 8)


So a logarithm answers a question like this:
[image: Logarithm Question]
In this way:
[image: http://www.mathsisfun.com/algebra/images/exponent-to-logarithm.gif]
The logarithm tells you what the exponent is! 
In that example the "base" is 2 and the "exponent" is 3:
[image: logarithm concept]
So the logarithm answers the question:
What exponent do we need 
(for one number to become another number) ?
The general case is:
[image: http://www.mathsisfun.com/algebra/images/exponent-to-logarithm-gen.gif]
Example: What is log10(100) ... ?
102 = 100
So an exponent of 2 is needed to make 10 into 100, and:
log10(100) = 2
Example: What is log3(81) ... ?
34 = 81
So an exponent of 4 is needed to make 3 into 81, and:
log3(81) = 4
 
Common Logarithms: Base 10
Sometimes you will see a logarithm written without a base, like this:
log(100)
This usually means that the base is really 10.
	[image: log]
	It is called a "common logarithm". Engineers love to use it. 
On a calculator it is the "log" button.


It is how many times you need to use 10 in a multiplication, to get the desired number.
Example: log(1000) = log10(1000) = 3
 
Natural Logarithms: Base "e"
Another base that is often used is e (Euler's Number) which is approximately 2.71828.
	[image: ln]
	This is called a "natural logarithm". Mathematicians use this one a lot.
On a calculator it is the "ln" button.


It is how many times you need to use "e" in a multiplication, to get the desired number.
Example: ln(7.389) = loge(7.389) ≈ 2
Because 2.718282 ≈ 7.389

But Sometimes There Is Confusion ... !
Mathematicians use "log" (instead of "ln") to mean the natural logarithm. This can lead to confusion:
	Example
	Engineer Thinks
	Mathematician Thinks
	 

	log(50)
	log10(50)
	loge(50)
	confusion

	ln(50)
	loge(50)
	loge(50)
	no confusion

	log10(50)
	log10(50)
	log10(50)
	no confusion


So, be careful when you read "log" that you know what base they mean!
Negative Logarithms
	-
	Negative? But logarithms deal with multiplying. 
What could be the opposite of multiplying? Dividing! 



A negative logarithm means how many times to divide by the number. 
We could have just one divide:
Example: What is log8(0.125) ... ?
Well, 1 ÷ 8 = 0.125, so log8(0.125) = -1
Or many divides:
Example: What is log5(0.008) ... ?
1 ÷ 5 ÷ 5 ÷ 5 = 5-3, so log5(0.008) = -3
It All Makes Sense
Multiplying and Dividing are all part of the same simple pattern.
Let us look at some Base-10 logarithms as an example:
	 
	Number
	How Many 10s
	Base-10 Logarithm

	[image: larger-smaller]
	.. etc..
	 
	 
	 
	 

	
	1000
	1 × 10 × 10 × 10
	log10(1000)
	=
	3

	
	100
	1 × 10 × 10
	log10(100)
	=
	2

	
	10
	1 × 10
	log10(10)
	=
	1

	
	1
	1
	log10(1)
	=
	0

	
	0.1
	1 ÷ 10
	log10(0.1)
	=
	-1

	
	0.01
	1 ÷ 10 ÷ 10
	log10(0.01)
	=
	-2

	
	0.001
	1 ÷ 10 ÷ 10 ÷ 10
	log10(0.001)
	=
	-3

	
	.. etc..
	 
	 
	 
	 


If you look at that table, you will see that positive, zero or negative logarithms are really part of the same (fairly simple) pattern.
	Natural Logarithms Table - ln N
How To Use:
· You need to find the natural logarithm of 2.85 
· Find the row with N = 2.8 
· Find the column 5, the number inside the cell is 1.04732
See How To Read Numbers in Tables. 
· The result is 1.04732 
	N
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1.0
	0
	3z99503
	.019803
	.029559
	.039221
	.048790
	.058269
	.067659
	.076961
	.086178

	1.1
	.095310
	.104360
	.113329
	.122218
	.131028
	.139762
	.148420
	.157004
	.165514
	.173953

	1.2
	.182322
	.190620
	.198851
	.207014
	.215111
	.223144
	.231112
	.239017
	.246860
	.254642

	1.3
	.262364
	.270027
	.277632
	.285179
	.292670
	.300105
	.307485
	.314811
	.322083
	.329304

	1.4
	.336472
	.343590
	.350657
	.357674
	.364643
	.371564
	.378436
	.385262
	.392042
	.398776

	1.5
	.405465
	.412110
	.418710
	.425268
	.431782
	.438255
	.444686
	.451076
	.457425
	.463734

	1.6
	.470004
	.476234
	.482426
	.488580
	.494696
	.500775
	.506818
	.512824
	.518794
	.524729

	1.7
	.530628
	.536493
	.542324
	.548121
	.553885
	.559616
	.565314
	.570980
	.576613
	.582216

	1.8
	.587787
	.593327
	.598837
	.604316
	.609766
	.615186
	.620576
	.625938
	.631272
	.636577

	1.9
	.641854
	.647103
	.652325
	.657520
	.662688
	.667829
	.672944
	.678034
	.683097
	.688135

	N
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	2.0
	.693147
	.698135
	.703098
	.708036
	.712950
	.717840
	.722706
	.727549
	.732368
	.737164

	2.1
	.741937
	.746688
	.751416
	.756122
	.760806
	.765468
	.770108
	.774727
	.779325
	.783902

	2.2
	.788457
	.792993
	.797507
	.802002
	.806476
	.810930
	.815365
	.819780
	.824175
	.828552

	2.3
	.832909
	.837248
	.841567
	.845868
	.850151
	.854415
	.858662
	.862890
	.867100
	.871293

	2.4
	.875469
	.879627
	.883768
	.887891
	.891998
	.896088
	.900161
	.904218
	.908259
	.912283

	2.5
	.916291
	.920283
	.924259
	.928219
	.932164
	.936093
	.940007
	.943906
	.947789
	.951658

	2.6
	.955511
	.959350
	.963174
	.966984
	.970779
	.974560
	.978326
	.982078
	.985817
	.989541

	2.7
	.993252
	.996949
	1.00063
	1.00430
	1.00796
	1.01160
	1.01523
	1.01885
	1.02245
	1.02604

	2.8
	1.02962
	1.03318
	1.03674
	1.04028
	1.04380
	1.04732
	1.05082
	1.05431
	1.05779
	1.06126

	2.9
	1.06471
	1.06815
	1.07158
	1.07500
	1.07841
	1.08181
	1.08519
	1.08856
	1.09192
	1.09527

	N
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	3.0
	1.09861
	1.10194
	1.10526
	1.10856
	1.11186
	1.11514
	1.11841
	1.12168
	1.12493
	1.12817

	3.1
	1.13140
	1.13462
	1.13783
	1.14103
	1.14422
	1.14740
	1.15057
	1.15373
	1.15688
	1.16002

	3.2
	1.16315
	1.16627
	1.16938
	1.17248
	1.17557
	1.17865
	1.18173
	1.18479
	1.18784
	1.19089

	3.3
	1.19392
	1.19695
	1.19996
	1.20297
	1.20597
	1.20896
	1.21194
	1.21491
	1.21788
	1.22083

	3.4
	1.22378
	1.22671
	1.22964
	1.23256
	1.23547
	1.23837
	1.24127
	1.24415
	1.24703
	1.24990

	3.5
	1.25276
	1.25562
	1.25846
	1.26130
	1.26413
	1.26695
	1.26976
	1.27257
	1.27536
	1.27815

	3.6
	1.28093
	1.28371
	1.28647
	1.28923
	1.29198
	1.29473
	1.29746
	1.30019
	1.30291
	1.30563

	3.7
	1.30833
	1.31103
	1.31372
	1.31641
	1.31909
	1.32176
	1.32442
	1.32708
	1.32972
	1.33237

	3.8
	1.33500
	1.33763
	1.34025
	1.34286
	1.34547
	1.34807
	1.35067
	1.35325
	1.35584
	1.35841

	3.9
	1.36098
	1.36354
	1.36609
	1.36864
	1.37118
	1.37372
	1.37624
	1.37877
	1.38128
	1.38379

	N
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	4.0
	1.38629
	1.38879
	1.39128
	1.39377
	1.39624
	1.39872
	1.40118
	1.40364
	1.40610
	1.40854

	4.1
	1.41099
	1.41342
	1.41585
	1.41828
	1.42070
	1.42311
	1.42552
	1.42792
	1.43031
	1.43270

	4.2
	1.43508
	1.43746
	1.43984
	1.44220
	1.44456
	1.44692
	1.44927
	1.45161
	1.45395
	1.45629

	4.3
	1.45862
	1.46094
	1.46326
	1.46557
	1.46787
	1.47018
	1.47247
	1.47476
	1.47705
	1.47933

	4.4
	1.48160
	1.48387
	1.48614
	1.48840
	1.49065
	1.49290
	1.49515
	1.49739
	1.49962
	1.50185

	4.5
	1.50408
	1.50630
	1.50851
	1.51072
	1.51293
	1.51513
	1.51732
	1.51951
	1.52170
	1.52388

	4.6
	1.52606
	1.52823
	1.53039
	1.53256
	1.53471
	1.53687
	1.53902
	1.54116
	1.54330
	1.54543

	4.7
	1.54756
	1.54969
	1.55181
	1.55393
	1.55604
	1.55814
	1.56025
	1.56235
	1.56444
	1.56653

	4.8
	1.56862
	1.57070
	1.57277
	1.57485
	1.57691
	1.57898
	1.58104
	1.58309
	1.58515
	1.58719

	4.9
	1.58924
	1.59127
	1.59331
	1.59534
	1.59737
	1.59939
	1.60141
	1.60342
	1.60543
	1.60744

	N
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	5.0
	1.60944
	1.61144
	1.61343
	1.61542
	1.61741
	1.61939
	1.62137
	1.62334
	1.62531
	1.62728

	5.1
	1.62924
	1.63120
	1.63315
	1.63511
	1.63705
	1.63900
	1.64094
	1.64287
	1.64481
	1.64673

	5.2
	1.64866
	1.65058
	1.65250
	1.65441
	1.65632
	1.65823
	1.66013
	1.66203
	1.66393
	1.66582

	5.3
	1.66771
	1.66959
	1.67147
	1.67335
	1.67523
	1.67710
	1.67896
	1.68083
	1.68269
	1.68455

	5.4
	1.68640
	1.68825
	1.69010
	1.69194
	1.69378
	1.69562
	1.69745
	1.69928
	1.70111
	1.70293

	5.5
	1.70475
	1.70656
	1.70838
	1.71019
	1.71199
	1.71380
	1.71560
	1.71740
	1.71919
	1.72098

	5.6
	1.72277
	1.72455
	1.72633
	1.72811
	1.72988
	1.73166
	1.73342
	1.73519
	1.73695
	1.73871

	5.7
	1.74047
	1.74222
	1.74397
	1.74572
	1.74746
	1.74920
	1.75094
	1.75267
	1.75440
	1.75613

	5.8
	1.75786
	1.75958
	1.76130
	1.76302
	1.76473
	1.76644
	1.76815
	1.76985
	1.77156
	1.77326

	5.9
	1.77495
	1.77665
	1.77834
	1.78002
	1.78171
	1.78339
	1.78507
	1.78675
	1.78842
	1.79009

	N
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	6.0
	1.79176
	1.79342
	1.79509
	1.79675
	1.79840
	1.80006
	1.80171
	1.80336
	1.80500
	1.80665

	6.1
	1.80829
	1.80993
	1.81156
	1.81319
	1.81482
	1.81645
	1.81808
	1.81970
	1.82132
	1.82294

	6.2
	1.82455
	1.82616
	1.82777
	1.82938
	1.83098
	1.83258
	1.83418
	1.83578
	1.83737
	1.83896

	6.3
	1.84055
	1.84214
	1.84372
	1.84530
	1.84688
	1.84845
	1.85003
	1.85160
	1.85317
	1.85473

	6.4
	1.85630
	1.85786
	1.85942
	1.86097
	1.86253
	1.86408
	1.86563
	1.86718
	1.86872
	1.87026

	6.5
	1.87180
	1.87334
	1.87487
	1.87641
	1.87794
	1.87947
	1.88099
	1.88251
	1.88403
	1.88555

	6.6
	1.88707
	1.88858
	1.89010
	1.89160
	1.89311
	1.89462
	1.89612
	1.89762
	1.89912
	1.90061

	6.7
	1.90211
	1.90360
	1.90509
	1.90658
	1.90806
	1.90954
	1.91102
	1.91250
	1.91398
	1.91545

	6.8
	1.91692
	1.91839
	1.91986
	1.92132
	1.92279
	1.92425
	1.92571
	1.92716
	1.92862
	1.93007

	6.9
	1.93152
	1.93297
	1.93442
	1.93586
	1.93730
	1.93874
	1.94018
	1.94162
	1.94305
	1.94448

	N
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	7.0
	1.94591
	1.94734
	1.94876
	1.95019
	1.95161
	1.95303
	1.95445
	1.95586
	1.95727
	1.95869

	7.1
	1.96009
	1.96150
	1.96291
	1.96431
	1.96571
	1.96711
	1.96851
	1.96991
	1.97130
	1.97269

	7.2
	1.97408
	1.97547
	1.97685
	1.97824
	1.97962
	1.98100
	1.98238
	1.98376
	1.98513
	1.98650

	7.3
	1.98787
	1.98924
	1.99061
	1.99198
	1.99334
	1.99470
	1.99606
	1.99742
	1.99877
	2.00013

	7.4
	2.00148
	2.00283
	2.00418
	2.00553
	2.00687
	2.00821
	2.00956
	2.01089
	2.01223
	2.01357

	7.5
	2.01490
	2.01624
	2.01757
	2.01890
	2.02022
	2.02155
	2.02287
	2.02419
	2.02551
	2.02683

	7.6
	2.02815
	2.02946
	2.03078
	2.03209
	2.03340
	2.03471
	2.03601
	2.03732
	2.03862
	2.03992

	7.7
	2.04122
	2.04252
	2.04381
	2.04511
	2.04640
	2.04769
	2.04898
	2.05027
	2.05156
	2.05284

	7.8
	2.05412
	2.05540
	2.05668
	2.05796
	2.05924
	2.06051
	2.06179
	2.06306
	2.06433
	2.06560

	7.9
	2.06686
	2.06813
	2.06939
	2.07065
	2.07191
	2.07317
	2.07443
	2.07568
	2.07694
	2.07819

	N
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	8.0
	2.07944
	2.08069
	2.08194
	2.08318
	2.08443
	2.08567
	2.08691
	2.08815
	2.08939
	2.09063

	8.1
	2.09186
	2.09310
	2.09433
	2.09556
	2.09679
	2.09802
	2.09924
	2.10047
	2.10169
	2.10291

	8.2
	2.10413
	2.10535
	2.10657
	2.10779
	2.10900
	2.11021
	2.11142
	2.11263
	2.11384
	2.11505

	8.3
	2.11626
	2.11746
	2.11866
	2.11986
	2.12106
	2.12226
	2.12346
	2.12465
	2.12585
	2.12704

	8.4
	2.12823
	2.12942
	2.13061
	2.13180
	2.13298
	2.13417
	2.13535
	2.13653
	2.13771
	2.13889

	8.5
	2.14007
	2.14124
	2.14242
	2.14359
	2.14476
	2.14593
	2.14710
	2.14827
	2.14943
	2.15060

	8.6
	2.15176
	2.15292
	2.15409
	2.15524
	2.15640
	2.15756
	2.15871
	2.15987
	2.16102
	2.16217

	8.7
	2.16332
	2.16447
	2.16562
	2.16677
	2.16791
	2.16905
	2.17020
	2.17134
	2.17248
	2.17361

	8.8
	2.17475
	2.17589
	2.17702
	2.17816
	2.17929
	2.18042
	2.18155
	2.18267
	2.18380
	2.18493

	8.9
	2.18605
	2.18717
	2.18830
	2.18942
	2.19054
	2.19165
	2.19277
	2.19389
	2.19500
	2.19611

	N
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	9.0
	2.19722
	2.19834
	2.19944
	2.20055
	2.20166
	2.20276
	2.20387
	2.20497
	2.20607
	2.20717

	9.1
	2.20827
	2.20937
	2.21047
	2.21157
	2.21266
	2.21375
	2.21485
	2.21594
	2.21703
	2.21812

	9.2
	2.21920
	2.22029
	2.22138
	2.22246
	2.22354
	2.22462
	2.22570
	2.22678
	2.22786
	2.22894

	9.3
	2.23001
	2.23109
	2.23216
	2.23324
	2.23431
	2.23538
	2.23645
	2.23751
	2.23858
	2.23965

	9.4
	2.24071
	2.24177
	2.24284
	2.24390
	2.24496
	2.24601
	2.24707
	2.24813
	2.24918
	2.25024

	9.5
	2.25129
	2.25234
	2.25339
	2.25444
	2.25549
	2.25654
	2.25759
	2.25863
	2.25968
	2.26072

	9.6
	2.26176
	2.26280
	2.26384
	2.26488
	2.26592
	2.26696
	2.26799
	2.26903
	2.27006
	2.27109

	9.7
	2.27213
	2.27316
	2.27419
	2.27521
	2.27624
	2.27727
	2.27829
	2.27932
	2.28034
	2.28136

	9.8
	2.28238
	2.28340
	2.28442
	2.28544
	2.28646
	2.28747
	2.28849
	2.28950
	2.29051
	2.29152

	9.9
	2.29253
	2.29354
	2.29455
	2.29556
	2.29657
	2.29757
	2.29858
	2.29958
	2.30058
	2.30158

	10.0
	2.30259
	2.30358
	2.30458
	2.30558
	2.30658
	2.30757
	2.30857
	2.30956
	2.31055
	2.31154



	




Instructions on How to use the Logrithm Table
This is a technique to simplify harder Maths operations such as multiplications and divisions. Instead of doing multiplication we will do the addition and instead of doing division we will do the subtraction. 
[bookmark: Adding_instead_of_Multiplying]Adding instead of Multiplying
Using the Indice Identity where 
[image: http://wikieducator.org/images/math/d/b/8/db8cedf4d54f764dd2cf008a375cf390.png](Note that the bases are the same) 
Similarly 
[image: http://wikieducator.org/images/math/d/3/f/d3fe641787977565ae64a7c9081fcf0d.png]
For example 
[image: http://wikieducator.org/images/math/a/a/2/aa29cf0fcba2d2793e8f6162dbfdd3f8.png]
First of all we need to convert the above to Standard Form, which is 
[image: http://wikieducator.org/images/math/5/3/4/534ab62d5f9b0d5cc4bacc47fc2daf93.png]
Now if we look up in the logrithm table for 2.39 we will find 0.378 and looking up 5.67 gives us 0.754. These means 
2.39 = 100.378 and 
5.67 = 100.754. 
Replacing 2.39 with 100.378 and 5.67 with 100.754 in the above and discarding the brackets, we will have 
[image: http://wikieducator.org/images/math/b/c/f/bcfa2e3c2c97b798931e1337c47491a5.png]
= 100.378 + 1 + 0.754 + 2 
= 104.132 
This can be written as 
[image: http://wikieducator.org/images/math/6/f/8/6f85e4069c94c130dcfe66d2d7e3932c.png]. 
We need to convert back 100.132 reading the table backward. Reading 0.132 from the table but reading it backward i.e find 0.132 in the body of the table and read the number (from right and top) gives us 1.355, since 1.32 lies between 1.30 and 1.34. Replacing 100.132 with 1.355 in the above gives us 
[image: http://wikieducator.org/images/math/7/7/7/7774a03c19ed10cc12f0d0585b922472.png]. This is the same as 13550. Since the table values are rounded to three significant numbers so our answer should be 13600 (3 s.f.). 
[bookmark: Subtracting_instead_of_Dividing]Subtracting instead of Dividing
Recall another Indice Identity which is: 
[image: http://wikieducator.org/images/math/3/e/d/3ede94bd2a4103507da8a07ff6f02c30.png], for a ≠ 0 
Similarly we can have 
[image: http://wikieducator.org/images/math/4/6/9/469086045412f1a87b607630e42d80bc.png]
For example 
[image: http://wikieducator.org/images/math/3/4/7/347c53d4b68c0016eb8101edb228c183.png]
Converting the above to Standard Form gives us 
[image: http://wikieducator.org/images/math/d/c/4/dc444b3ffa62f00a6cfe7bb269df5372.png]
Looking up the Logarithm Table for 9.78 gives us 0.990 and 4.5 gives us 0.653. This means that 9.78 = 100.990 and 4.5 = 100.653. Replacing into the above gives us 
[image: http://wikieducator.org/images/math/e/1/d/e1d8386999faeeff1884d69690390a35.png]
This can be written as 
[image: http://wikieducator.org/images/math/5/e/b/5eb615a3267fdfe5b163942375498e04.png]
Now we look up 0.337 in the table but reading the table backwards gives us 2.175 since 0.337 is between 0.336 and 0.338. Substituting into the above gives us 
[image: http://wikieducator.org/images/math/9/1/a/91ae0ad511ce4d66cf85c6dccd3552bf.png]. So our answer is 21.75 but when rounded to 3 significant figures we get 21.8 (3 s.f.). 
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