
Summary 

Rule 1 a 

Rule 2 

Rule 3 
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Denary System 

m n _ m+ n x a -a 
m-a -a m-n 
n a 

a-m= 1 
m a 

a0 = 1 
( mr- mxn a -a 
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CHAPTER TWO 
BASIC ALGEBRA 

We are used to calculating in Base 10 (Denary?). In this base, we use the 10 
digits 0, 1, 2, 3, 4, 5,6, 7, 8 , 9. When adding or multiplying, once we get above 
9, we have to write down the right hand digit and carry the left hand digit to 
the next column. 

This is because 
./. 

For example take the number 13, write down 3 and carry 1. 
have 3 units and 1 ten. 

Since early school years, we have been familiar with the column heads 
Thousands, Hundreds, Tens and Units, under which we arrange the digits of 
large numbers. If we convert these headings into powers of 10 we get: 

Thousands Hundreds Tens Units 

103 102 101 100 

co 
c;; 

n 
0 

" & ,'-
So 2368 = 2 3 6 8 

1e. 2 X 103 + 3 X 102 + 6 X 101 + 8 X 10° 

In the Base 10 (denary) system , the highest value digit in any column is always 
one less than the base number. i.e. 10 - 1 = 9 

So for o ther number bases, we would expect the sam e ruling. 

Base 2 (binary) highes t value digit is 2 - 1 = 1. So in the binary sys tem we use 
the two digits 0 and 1. 

Base 8 (oc tal) highes t value digit is 8 - 1 = 7. So in the octal sys tem we use the 
digits 0, 1, 2, 3, 4, 5, 6, 7. 

Base 16 (h exadecimal) highest value digit is 16- 1 = 15. 
So in the hexadecimal sys tem we use the digits, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 , 
12, 13, 14 and 15. 
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CHAPTER TWO 
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Some ambiguity arises here and 10-15 are represented by A-F. This 1s 
explained in more detail in the Base 16 section. 

So summarising the columns for the various bases we have: 

Base 10 105 104 103 102 101 10° 

Base 2 25 24 23 22 i 20 

Base 8 85 84 83 82 81 80 

Base 16 165 164 163 162 161 16° 

Binary System 

As already discussed, since the Base is 2, the highest value digit is 1. So in Base 
2 only the digits 0 and 1 are used. 

Conversion of Base 10 (Denary) to Binary 

To do this we repetitively divide the Base 10 number by 2, noting the 
remainders and reading them from the bottom up. 

Example Convert 4510 into Binary. 

22E._ r 1 

22..!2_ rO 

22.__2 r 1 

22.__1_ r 1 

22.__.1_ rO ie. 1011012 

0 r 1 

Conversion of Binary to Base 10 

Example Convert 11112 to Base 10. 

11112 = 1 X 23 + 1 X 22 + 1 X 21 + 1 X 2° 

=1 X 8 + 1 X4 + 1 X 2 + 1 X 1 

=8 + 4 + 2 + 1 
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Example Convert87,0 to Binary

ii

Tra
10101112

İÖİ'mi Enampt Convert 1090111 to
Base10

1 26 02511 240 2 1271249
20

64 0116 0 47271 8710
Example Convert 19099099009 to Base

4279270271271 270241 2 1240230274
2048 1024 0 256 128 0 32 1610 0 2 9 2

350740



Octal System 

CHAPTER TWO 
BASIC ALGEBRA 

Since the base is 8, the highest value digit in any column is 7. So in Base 8 only 
the digits 0, 1, 2, 3, 4, 5, 6, 7 are used. 

Conversion of Base 10 to Octal 

In this case we repetitively divide the Base 10 number by 8, noung the 
remainder and reading them from the bottom up. 

Example Convert 15810 into octal. 

r6 

r3 t 
r2 I 

Conversion of Octal to Base 10 

Example 

Convert 6428 to Denary (Base 10). 

6428 = 6 X 82 + 4 X 81 + 2 X 8° 

=6X64+4X8+2X1 

= 384 + 32 + 2 

1e. 

Since each octal digit 0-7 can be encoded in 3 binary bits: i.e. 000, 001, 010, 
011, 100, 101, 110, 111 there is a simple correspondence between octal and 
binary. In other words, any octal number can be converted to binary and vice-
versa. 

4 3 1 

So 431 8 becomes 100 011 001 2 

2 5 7 1 
And 25718 becomes 010 101 111 001 2 
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Example Convert5350into
Base8

ĞĞ iş
10278

Example Convert 10278 into
Base 10

1 8 0 872847 87512 0 16 7
53510

0 1 2

3 4 5 6 7

Enamfe1027g into Binarysystem
001 0000101112



CHAPTER TWO 
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Conversely if we want to convert a binary number into octal we split the binary 
numbers into groups of three, reading from the right hand side and treat each 
group as a separate binary string. 

111lo1ol11oloo1 2 

7 2 6 1 8 

This method also affords us another way of converting a Base 8 number into 
Base 10, but this time via Base 2. 

For example, 

4 3 1 

4318 100 011 001 

We then read the binary part as a complete binary string: 

1000110012 

= 256 + 0 + 0 + 0 + 16 + 8 + 0 + 0 + 1 

= 28110 

Hexadecimal System 

Conversion of Base 16 to Base 10 

Since the base is 16, the highest digit in any column is 15. So in Base 16 only 
the digits 0-15 are used. 

Example 1 - 1 0 4616- 4 X16 + 6 X16 

= 64 + 6 

Example 2 

= 2 X 256 + 112 + 9 

= 512 + 112 + 9 

= 63310 
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EnamptConvert479 to Base10

4794541677
1649 160 1024 112 9

114510

Example 2Af616 to Base10

ütü
A O D

gaf6,6 2 162,104671596 6
160

8192 2560 80 6

1099810
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BASIC ALGEBRA 

However if we consider 11416 there is a clear-cut case of ambiguity implied in 
the values 10-15. 

1 0 11416 could be 11 X16 + 4 X16 or 1 x 161 + 14 x 16° 

In order to avoid confusion number 10 is replaced with letter A, number 11 
with letter B, 12 with C, 13 with D , 14 withE and 15 with F 

So the digits used in Base 16 are: 

0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, E, F 

Conversion of Base 10 to Hexadecimal 

This is a similar method to the other bases, we repetitively divide by 16, taking 
stock of the remainder and reading from the bottom up. 

Example 1 

Example 2 

Convert 34210 into hexadecimal. 

16)342 

16k!_ 

162.!_ 
0 

r 6 

r 5 
r 1 

Convert 17510 into hexadecimal. 

16h2s 

16b_Q_ r l-5 F 

0 rMA 

However since each hexadecimal digit can be encoded in 4 binary bits, i.e. (0-
15 can be represented as 0000- 1111) there is also a simple correspondence 
between hexadecimal and binary: Le. any hexadecimal number can be 
converted to binary and vice versa. 
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1019 929394 15

Enample 10998,0to
Hexadecima

YÖEEEE 2AF616
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5 6 
1e. 15616 = 0001 0101 0110 

3 9 8 7 
And 398716 = 0011 1001 1000 0111 

Conversely, if we want to convert a binary number into hexadecimal, we split 
the binary number into groups of four, reading from the right hand side and 
treat each group as a separate binary string. 

7 

7 

6 

6 

13 14 

D E 

Once agatn this method affords us another way of converting a base 16 
number into base 10 but this time via base 2. 

For example, 

5 7 9 

0101 0111 10012 

We then read the binary part as a complete binary string: 

0101011110012 

=1 X 210+0 X 29+ 1 X 28+ 0 X 27+ 1 X 26 + 1 X 25 + 1 X 24 + 1 X 23+0 X 
22+0X 21+1X 2° 

=1024 + 0 + 256 + 0 + 64 + 32 + 16 + 8 + 0 +0 +1 

= 140110 

Decimal to Binary (Bicimal) Conversion 

The conversion requires separating the integer (i.e. whole number part), and 
fractional part. The fractional part is found by successive multiplication by 2 
and accumulating the digits obtained. The integer part is found by successive 
divisions by 2 and accumulating the remainders. 
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0000 O
0001 1 1101 13 D
oooz IYIYE

0011 3
0100 4

1991 95 f
0109 5
01 10 6
0119 7
1 000 8
100 1 9
101 0 10 A
1011 11 B

Example Convert2AfGotoBinary
050140401149109102
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Example 1 Convert 43.5625 into bicimal. 

Integers (-7- by (2)) Fractions (x by (2)) 

22..±2_ 
2ln_ r 1 

2mr1 

2Uro 

2Ur1 

2Ur0 

0 r 1 

0.5625 x 2 = 1.1250 Significant 
Bit 

0.1250 X 2 = 0.2500 

0.2500 X 2 = 0.5000 

0.5000 X 2 = 1.0000 

' Most 
Significant 

Bit 

43 ·562\0 = 101011 ·1001 2 

Example 2 Convert 15.87510 into bicimal. 

Integers (--:--by (2)) Fractions (x by (2)) Most 
0.8750 x 2 = 22....12 

2L.z_r1 

2l.__l_r1 

2l___2__r1 

0 r 1 

0.7500 X 2 = 1.5000 

0.5000 X 2 = 1.0000 

'- Most 
Significant 

Bit 

15 ·87\0 = 1111 ·111 2 

Note: For integer part read up (from most significant bit) 

For fraction part read down (from most significant bit) 

Binary (Bicimal) Conversion to Decimal 

In the binary system figures to the right of the bicimal pomt are called 
bicimals. 
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Example 1 

The binary number: 1011.011 represents 

23 22 21 20 . 2 -1 2-2 2 -3 

1 0 1 1 ·0 1 1 

= (1 X 8) + (0 X 4) + (1 X 2) + (1 X 1) + (0 X 1/z) + (1 X 1/4) + (1 X Vs) 

= 8 + 0 + 2 + 1 + 0 + 0.25 + 0.125 

=11.375 

Example 2 

111.01101 can be represented as: 

= (1 X 4) + (1 X 2) + (1 X 1) + (0 X Vz) + (1 X 1/4) + (1 X 1/ s) + (0 X ){6 ) + 
(1 X /j2 ) 

= 4 + 2 + 1 + 0 + 0.25 + 0.125 + 0 + 0.03125 

= 7.40625 

Arithmetical Operations with Binary Numbers 

Addition 

Remember from our work in the binary section, the largest value we can have 
in any column of a binary calculation is 1. 

The columns are: 

16 8 4 2 1 
24 23 22 21 20 

a) 1 + 0 =12 (no problem here, sum does not exceed 1). 
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Lample 910110.0090111 intodecimal

910110.00901912 1274240274271240240540574570
24427154927

32 16 0 412 0 010118107132716471128
5440.125 0.03125 0.045625 0.0078925 54.1796875



CHAPTER TWO 
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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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9, 
-L. 

11) 
(l 

" 
" ::l 
Q.. 

< '" "' n 
0 

, 
(::; 

"" 

3 245 5 2 2

32 5 52 2

32 5 2 3 22 12

9 P gxp PxP 4 4 3 3 16 9 7
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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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2310 29 2 37 2 29 6P 49

52 32 42 82 42 42

ŞEY 4

42 89 2 2 2 2 2 2 9

4 2 4 29
4 2 29 412 29

32 8 19

3188 19 8
32 27
2 37 9
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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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Get5 2 2 2422 52 10 2472 10

YE ŞEYE
bez ad
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EVE et

232 3249 22 62 9 22 9

431 3 9 aç



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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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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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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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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