
The Laws of Logarithms 

Multiplication 

CHAPTER TWO 
BASIC ALGEBRA 

The logarithm o f two numbers multiplied together may be found by adding the 
logarithm of the numbers together. 

For example, if we have two num bers P & Q 

Then (where b is the log base). 

Division 

T he logarithm of two numbers divided may be found by subtracting the 
logarithm of the number you are dividing by from the logarithm of the number 
you are dividing into. 

So if we have two numbers P & Q then, 

p -Iogb - - logbP - logbQ 
Q 

(where b is the log base). 

Powers 

T he logarithm o f a number raised to any power is found by multiplying the 
logarithm of that number by the power. " & 

'-' 

If we have a number P and wish to raise it to a power 'n' 

T hen: 

Composition of a Logarithm 

A logarithm consists o f two parts. The whole number before the decimal 
point is called the characteristic. T he part after the decimal point is called the 
mantissa. 
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Example find the logarithmof 356.8
Fromthevery leftfind35 fram thefirstcolumnsection find 6 andkeep the intersection then
find within the same row from the secondcolum
partthe column8 andkeeptheintersection At
theendaddthose two numbers youhavefoundfrom
the logarithm tableTheresultwillgireyenthedecimal
partof your logarithm Tofind thefinaloutputofyour
logarithmvalueallyouneed is to add thecharacteristicval
to thedecimalpart
5514

ç
101356.81 0.5524 2 2.5524

Example Calculate thelogarithmvalueof
200.7 3010 95 3025

1091200.7 0.302572 2.3025

Example Whatisthelogarithmof 0.5663

7528 2 7530 The decimalpart B 0.7530

log0.56631 0.7530 1 1 0.2470

Example If thelogarithmof5.663 is0.7530then
calculatethelogarithmof0.0005663

log0.0005663 0.7530 4 3.2470

Example If the logarithmof 6669 is3.8241 thendeterm
thelogarithmof 0.006669

log 0.006669 0.8241 11 3 2.1759

Example find theantilogof2.5524 356.8
3565 3 3568

so the antilog 2.55247 356.8
Emamf find theantilog of1.5524

Antilog9.5524 35.68

Antilog5.5524 356800
Antilog 0.5524 3.568
Example Antilog 2.1759 1 0.1759 0.8241
6668 2 6670 70.00667



CHAPTER TWO 
BASIC ALGEBRA 

The Characteristic 

To find this, we count the number of figures (not the value) before the decimal 
point and then subtract 1. 

For example: 

The characteristic of 157.8 is 2. 

The characteristic of 27.96 is 1. 

The characteristic of 3.765 is 0. 

The logarithm of a number less than 1 consists 
negative and a decimal part that is positive. 
characteristic which is negative, we put a bar over it. 

For example: 

The characteristic of 0.5608 is: 

The characteristic of 0.03219 is: 

The characteristic of 0.005761 is: 

The Mantissa 

of a characteristic that is 
To show it is only the 

(Bar one) 

(Bar two) 

(Bar three) 

To fmd the logarithm of a number, we have to use logarithm tables. In these 
tables we look up the sequence of figures comprising the number. 

For example, we would look up 2318 whether we were finding the logarithm 
of 0.02318, 0.2318, 2.318 or 23.18. The result would give the decimal part of 
the logarithm. 

To look up 23.18, we fmd 23 from the extreme left hand column and then 
move across to the main body of the table under column 1, note the number 
and then move to the right hand side 'extra' columns and add on the number 
under column 8. 
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CHAPTER TWO 
BASIC ALGEBRA 

5 6 7 8 9 

I 
I 
I 
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0 

The result is 3651. i.e. (3636 + 15) This is the mandssa or decimal part. There 
are two figures in front of the decimal point in 23.18 and so the characteristic 
is 1. Therefore the logarithm of 23.18 is 1.3651. 

The logarithm of 231.8 would be 2.3651 (only the characterisdc would 
change). 

The Antilogarithm 

If we have a logarithm, then we need to know what number it is the logarithrft 
of. To do this we have to refer to the antilogarithm tables. 

lEY 
For example, on the previous page we had a logarithm of 1.3651. Look up the 
decimal part ( .3651) in the antilog tables. The first two figures are found in 
the extreme left hand column and the other two as before in the main body 
and 'extras' column. 

0123456789 1 2 3 4 5 6 7 8 9 

0.34 

0.35 

0.36 

0.37 

Add them together as before and we get 2318. i.e. (2317 + 1) 

Now the characteristic of our logarithm is 1 (1.3651) and so we apply the 
reverse process at this stage and add 1. T his gives us a value of 2. Starting on 
the extreme left of 2318 move two places to the right and insert the decimal 
point: (23. 18) . T his is the number we started with. 
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CHAPTER TWO 
BASIC ALGEBRA 

-
If the logarithm had been a bar number for example, 2 .3651 then we would 

add 1 to make 1 and then move one place left from the start position giving 
0.02318. 

Multiplication 

If we wish to multiply two numbers together using logarithms then the method 
lS: 

Step 1 

Step 2 

Step 3 

Example 1 

Look up the logarithm of each number. 

Add these logarithms together. 

Find the antilog of this sum. 

Evaluate 36.7 X 42.9 

No. 

36.7 

42.9 

1574.7 

Log 

1.5647 

1.6325 

3.1972 

It is a good idea to run a rough check. 

The result should be around 40 x 35 = 1400. 

It should be noted that logarithms give three figure accuracy only, so results 
should be quoted to three significant figures. 

Example 2 

164 

Evaluate 35.9 X 0.00565 

No. 

35.9 

0.0055 

0.2028 

Log 

1.5550 

3.7528 

1.3078 

Approx. 36 x 0.006 = 0.216 
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No log
23.441.3699

1.729 0.2377
40.52 1 6076



Division 

CHAPTER TWO 
BASIC ALGEBRA 

If we wish to divide one number by another using logarithms, then the method 
l S: 

Step 1 

Step 2 

Step 3 

Example 1 

Example 2 

Powers 

Look up the logarithm of each number. 

Subtract the log of the number you are dividing by from the log 
of the number you are dividing into. 

Find the antilog of the result. 

Evaluate 84.21 --;-. 6.37 

No. 

84.21 

6.37 

13.222 

Log 

1.9254 

0.8041 

1.1213 

Approx. 84 --;-. 6 = 14 

Evaluate 0.005068 --;-. 0.342 

No. 

0.005068 

0.342 

0.01482 

Log 

3.7048 

1.5340 

2.1708 

Approx. 0.005 --;-. 0.3 = 0.0167 

To frnd the square of a number, we look up its logarithm, multiply this by 2 
and then find the antilogarithm of this product. 

To frnd the cube of a number, we look up its logarithm, multiply this by 3 and 
then find the antilogarithm of the product. 

So in general if we want to raise a number to the power n, we multiply its 
logarithm by n and find the antilogarithm of this product. 

165 
Copyright © Cardiff and Vale Co/lege 2011 All rights reserved wwwpart66.com 

logg loga logb



CHAPTER TWO 
BASIC ALGEBRA 

Example 1 

Example 2 

Roots 

2 Evaluate (0.528) 

No. 

0.528 

0.2787 

3 Evaluate (0.1296) 

No. 

0.1296 

0.002177 

Log 

1.7226 

x2 

1.4452 

Log 

1.1126 

x3 

3.3378 

To find the square root, cube root or nth root of a number, we look up its 
logarithm divide this by 2, 3 or n and then find the antilogarithm of the result. 
This method needs great care and attention, because when the dividend has a 
negative characteristic a certain procedure has to be followed: 

For example: 

1.5683 
3 

4.5298 
7 

3 + 2.5683 = 1 + 0.8561 
3 

7 + 3.5298 = 7 + 0.5042 
7 

Note: The number under the bar is increased to the next integer which is 
exactly divisible by the divisor. You then have to balance this by adding the 
appropriate whole number to the decimal part. 
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Example 1 

Example 2 

Example 3 

CHAPTER TWO 
BASIC ALGEBRA 

Evaluate V69.86 

No. Log 

4 )1.8442 

2.892 0.4610 

Evaluate Vo.065 7 

No. Log 

;}0.0657 2.8176 
3 

0.4035 -----

Evaluate \/0.00268 

No. Log 

Vo.oo268 3.4281 
5 

0.3059 -----

3 + 1.8176 
3 

1.6059 

5 + 2.4281 
5 

1.4856 
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CHAPTER TWO 
BASIC ALGEBRA 

Revision 

Basic Algebra 

Questions 

1) Three times a certain number x plus five is equal to five times the 
number plus two. The correct algebraic expression for this is: 

a. 3x + 5 = 5 + x + 2 

b. 3 + x + 5 = 5x + 2 

c. 3x + 5 = 5x + 2 

2) (3x + 5) - (x + 3) is equal to: 

a. 2x + 2 

b. 2x- 8 

c. 2x-2 

3) Which of the following is NOT equal to .!_ xy: 
3 

xy 
a. 

3 

b. 
X 

3y 

1 
c. -yx 

3 

4) If p = 3 and q = 4, then q2 - p 2 is equal to: 

a. 7 

b. -7 

c. 1 
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CHAPTER TWO 
BASIC ALGEBRA 

5) When the brackets are removed form 2(3p - 2q) the answer is: 

a. 23p - 22q 

b. 6p - 4q 

c. 6p + 4q 

6) When Sx + 3x - 4x is simplified, the answer is: 

a. 12x 

b. 4x 

c. -4x 

7) When 8a2 is divided by 2a2, the answer is: 

a. 4a2 

b. 4a 
r. 
'o 

, /. 

c. 4 

(1 

" 
8) When 4x + 8y is completely factorised, the correct answer is: " :J 

Q.. __. ,, 
4 (x + y) i> a. n 

0 

b. 4 (x + 2y) '> 

& 
--.." 

c. 4(2x + 2y) 

9) When the equation 3x - 8 = 19 is solved, the value of x is: 

a. 8 

b. 7 

c. 9 
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CHAPTER TWO 
BASIC ALGEBRA 

10) When (x + 5)(x + 2) is expanded and simplified, the answer is: 

a. 2x + 7 

b. x2 + 10 

c. x2 + 7x + 10 

11) When cis made the subject of the formula bc 2 = a, the answer 
d 

is: 

da 
a. c=-

b 

b. c = 

/ad 
c. c = 

12) When x2 - 9 is factorised, the answer is: 

13) 

a. (x - 3) 

b. (x- 3)(x- 3) 

c. (x-3)(x+3) 

a. 

b. 

c. 

Log a is exactly the same as: 
b 

log (a- b) 

log a -log b 

log a 
1ogb 
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14) If log 10 2 = 0.3010, then log 10 2000 is: 

a. 2.3010 

b. 3.3010 

c. 301 

15) 5810 expressed in Binary is: 

a. 111001 

b. 111010 

c. 101111 

CHAPTER TWO 
BASIC ALGEBRA 

16) In common logarithmic form the characteristic of the number 
0.002968 is: 

a. 2 

b. 3 

c. 2.968 

17) The value of x in log 5 125 = x is: 

a. 5 

b. 25 

c. 3 

18) The binary number 11101112 expressed as a Base10 i.e. Denary 
number is: 

a. 121 

b. 119 

c. 117 
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CHAPTER TWO 
BASIC ALGEBRA 

19) When the Octal (Base 8) numbers 37 and 42 are added together, 
the answer is: 

a. 798 

b. 1018 

c. 1108 

20) When the Hexadecimal (Base 16) numbers 3516 and 4816 are 
added, the correct answer is: 

b. 713 

c. 7D 

21) The decimal value 625 coded in BCD is: 

a. 0110 0010 0100 

b. 0110 0010 0101 

c. 0110 0010 0111 

22) In the simultaneous equations x + y = 6, x - y = 2. If y = 2 then x 
is: 

a. 3 

b. 5 

c. 4 

23) When x2 - 2x - 8 is factorised the correct equation is: 

a. (x-2)(x-4) 

b. (x+2)(x+4) 

c. (x + 2)(x - 4) 
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CHAPTER TWO 
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24) The logarithm of two numbers multiplied together may be found 
by: 

a. Adding the logarithms of the two numbers together 

b. Multiplying the logarithms together 

c. Subtracting the logarithms of the two numbers 

25) 5 6 • 1 a X a 1s equa to: 

26) 

a. 

b. 

c. 

9 

30 a 

11 a 

15 a 

X • al 
- 2 1s equ to: 
X 

18 a. X 
n 
'o 
-<) 

, / . 

11 b. X @ 
("'\ 
:; 

7 c. X , 
::> 
0-__. 
;;-
(") 
0 

1::::: 

1 . al 27) '> .[; 1s equ to: 
"" 

\lz a. X 

b. _1/z 
X 

2 c. X 

28) 125° is equal to: 

a. 

b. 

c. 1 
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CHAPTER TWO 
BASIC ALGEBRA 

29) 1 . 
9 y, 1s equal to: 

1 
a. 

3 

b. 1 
-
4.5 

c. 81 

Revision 

Basic Algebra 

Answers 

1. c 
2. A 

3. B 

4. A 

5. B 

6. B 

7. c 
8. B 

9. c 
10. c 
11. c 
12. c 
13. B 

14. B 

15. B 
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16. B 

17. c 
18. B 

19. B 

20. c 
21. B 

22. c 
23. c 
24. A 

25. B 

26. c 
27. B 

28. c 
29. A 
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CHAPTER THREE 
GEOMETRY, TRIGONOMETRY & GRAPHS 

Geometry, Trigonometry & 
Graphs 

Construction Methods 

Although you will not be asked to carry out an actual construction in the IR 
Part-66 examination, you may well be asked a multi-choice question on 
construction methods. For this reason it is important that you fully understand 
the following procedures. 

To Bisect a Given Straight Line XY 

Method 
n 
'o -o 

With centres X and Y and the same radius that is more than 1/ 2 X Y draw 
''?f to cut above and below the line at P and Q as shown: (a 

p 

X z y 

Q 

Join P and Q to meet _Ary at Z. Z is then the mid-point of XY and PQ is the 
perpendicular bisector of _Ary_ 
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CHAPTER THREE 
GEOMETRY, TRIGONOMETRY & GRAPHS 

To Construct a Perpendicular from a Given Point (X) to a 
Line (AB) 

Method 

Given a straight line AB and a point X which is not on the line 

With centre X, draw arcs to cut AB at P and Q. 

With the same radius and centre P and Q draw two arcs to meet at Y on the 
opposite side of AB from X. 

Join X and Y to form the perpendicular. 

X 

A p Q B 

y 
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CHAPTER THREE 
GEOMETRY, TRIGONOMETRY & GRAPHS 

To Divide a Straight Line into a Given Number of Equal Parts 

Suppose we want the line PQ to be divided into four equal parts . To start we 
draw another line through P. i.e. PR 

R 

p Q 

With a set of compasses, we then mark off any four equal distances on this 
line. For example, PA, AB, BC and CD. 

('o 

J. 

D 

(l -;; 

"' " 0.. 

< " il 
() 
0 ::::: 

'> 

& 
"" 

p E F G Q 

We then join DQ. Finally draw AE, BF, and CG parallel to DQ to meet PQ at 
E, F and G. 

E, F, G divide PQ into four equal parts. 

This same method can be used to divide a line into any other number of equal 
parts. 
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To Bisect a Given Angle 

Suppose the angle to be bisected is LXYZ. 

X 

p 
R 

y Q z 

With centre Y and any sensible radius less than XY draw an arc to cut XY at P 
and ZY at Q. 

Then with centres P and Q and the same radius draw arcs to intersect at R. 

Join YR. YR is now the bisector of LXYZ. 

To Construct an Angle of 60° 

Draw a line PQ. With centre P and any radius draw a large arc to cut PQ at R. 
Then using the same radius and centre R, draw another arc to cut the first arc 
at S. 

s 

p R Q 

Join PS. L SPQ = 60° 
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CHAPTER THREE 
GEOMETRY, TRIGONOMETRY & GRAPHS 

Construction of Triangles given the Lengths of the Three 
Sides 

Suppose we wish to construct a triangle ABC, whose lengths of sides are: 

AB = Scm, AC = 4cm and BC = 6cm 

For this type of construction it is wise to draw a rough sketch of the triangle. 

A 

Scm 4cm 
Rough 
Sketch 

A 
B 6cm c 

B c 

The first step is to draw BC = 6cm 

With centre B and radius Scms draw an arc. 

Then with centre C and radius 4cms draw an arc to cut the first arc at A. 

Finally join AB and AC, to form the required triangle. 

Construction ofTriangles Given Two Sides and the Angle 
Between Them 

Suppose we wish to construct a triangle XYZ, where: 

YZ = 7cm, XY is 4cm and LY = 30° 

Again draw a rough sketch: 
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w 
X 

4cm 
Rough 
sketch 

y 7cm z w 
X 

y z 

The first step is to draw YZ = 7 em. 

Then using a protractor draw YW so that LZYW = 30°. 

Then with centre Y and radius 4cm draw an arc to cut YW at X. 

Finally join XZ. XYZ is then the required triangle. 

Construction of a Triangle Given Two Sides and a Non-
Included Angle 

Suppose we wish to construct a triangle PQR where: 

QR = 7cm, PR = 7.5cm and LQ = 60° 
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s 
s 

p 
p 

\ 
\ 7.5cm 
\ 
\ 
\ 

60° \ 
\ Q 7cm R 

\ 
\ 
\ 
\ 
\ 
\ 

R 

The first step is to draw QR = 7cm and then draw QS so that LRQS = 60°. 
Then with centre Rand radius 7.5cm draw an arc to cut QS at P. 

Finally join PR. PQR is then the required triangle. 

But note, suppose QR = 7cm, PR = 6.5cm and LQ = 60° 
('· 
.'6 

The construction is the same as above but the arc with centre R cuts QS at twC:f.,. 
points P + P1 (So there are two triangles that meet the conditions PQR and '"'@ 

0 
P1QR). 

s 

Q R 
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Construction of a Triangle Given Two Angles and the Length 
of the Side Opposite to the Third Angle 

Suppose we wish to construct a triangle XYZ where YZ = Scm, L Y = S2° and 
LZ = 44°. 

The ftrst step is to draw the line YZ = Scm. At centre Y using a protractor, 
draw a line that makes an angle of S2° with YZ. At centre Z draw a line that 
makes an angle of 44° with YZ. 

The point where the lines intersect X is the third apex of the triangle. This 
completes the construction. 

X 

S em Z 
X 

y Scm z 
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