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Summary

The binary number system is a base-2 number system. This means it only has two numbers: 0 and 1.
The number system that we normally use is the decimal number system. It has 10 numbers: 0-9.

Why use binary numbers?

Binary numbers are very useful in electronics and computer systems. Digital electronics can easily
work with a sort of "on" or "off" system where "on" is a 1 and "off" is a zero. Often times the 1 is a
"high" voltage, while the 0 is a "low" voltage or ground.

How do binary numbers work?

Binary numbers only use the numbers 1 and 0. In a binary number each "place" represents a power
of 2. For example:

1=2°=1
10=2'=2
100=2%=4
1000=2%=38
10000 = 2*=16

Converting from Binary to Decimal

If you want to convert a number from binary to decimal, you can add up the "places" that we
showed above. Each place that has a "1" represents a power of 2, starting with the Os place.

Examples:

101 binary =4+ 0+ 1 =5 decimal

11110 binary =16 +8 + 4 + 2 + 0 = 30 decimal
10001 binary=16+0+0+ 0+ 1 =17 decimal
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Write the numbers 1 to 20 in binary in a table.

Write your birthday in binary
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Converting from Decimal to Binary

Converting a decimal number to a binary number can be more difficult. It helps if you know the
powers of two (1, 2, 4, 8, 16, 32, 64, 128, 256, ...).

e  First subtract the largest power of two possible from the number you are converting.

e Then puta"1"in that place of the binary number.

e Next, you subtract the next biggest power of two possible from the remainder. You puta 1
in that position.

e You keep repeating the above until there is no remainder left.

e All the places without a "1" get a "0".

Example:

What is 27 decimal in binary?

1. What is the largest power of 2 that is less than or equal to 27? That is 16. So subtract 16 from 27.

27-16=11

2. Putalinthe 16's place. That is 2%, which is the 5th place because it starts with the 0's place. So
we have 1xxxx so far.

3. Now do the same for the remainder, 11. The largest power of two number we can subtract from
11is 2% or8.S0,11-8=3.

4. Putalinthe 8's place. Now we have 11xxx.

5. Next is to subtract 2%, or 2 whichis 2 -1 =1.

6. 11x1x

7. Lastly is 1-1 = 0.

8.11x11

9. Put zero's in the places without 1's and we get the answer = 11011.

Other examples:
14=8+4+2+0=1110
21=16+0+4+0+1=10101
44=32+0+8+4+0+0=101100

Helpful Binary Tables

First 10 Numbers

Decimal 1 2 3 4 6] 6 7 8 9

10

Binary 1 10 11 100 101 110 71711 1000 1001 1010

Binary Position Values in Decimal (powers of 2)

Power of 2 9 8 7 6 o gl g2 1 0
Decimal Value | 512| 256| 128| 64| 32| 16 8 4| 2 1
Binary Place 1 1 1 1 1 1 1 1 1 1




B D e — T e —
File ()

Home Insert Page Layout Formulas Data Review View
=N % cut s . Ny == . |[Ewered | [Genera . 5 Tem T FES T AutoSum v
59 i An‘z u- ;in &-AAAv 55% if t Gs : l/u . ow gﬁg‘fﬁ ? E:j“ ?: FLET{ E;” ggﬁg
Clipboard ‘. Font [ Alignment [ Number [ Styles Cells Editing
| A17 i 5|
Decimal-to-Binary-Converter = = b3
\ A \ B C D E -
4
5 Convert Decimal to Binary
5 L]
7 Enter:
8 Decimal | 2
9
10 Qutput: (do not edit fields below)
11 Binary [10
12
13
14 http://iwww. wikihow
15
16
Ready | _ [ e ————C)

418 PM
20/07/2014

http://www.wikihow.com/Sample/Decimal-to-Binary-Converter

This article will explain how to convert binary (base 2) to hexadecimal (base
16). Since both bases are powers of 2, this procedure is much simpler than

the more general conversions such as converting decimal to binary.

Sample Converter
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Binary to Hexadecimal Converter

Converting Binary to Hexadecimal

1

Divide the binary number into sets of 4 digits. Add leading zeros as needed. For example,

write the binary number 11101100101001 as 0011 1011 0010 1001.

|!\’


http://www.wikihow.com/Sample/Binary-to-Hexadecimal-Converter
http://www.wikihow.com/Image:Convert-Binary-to-Hexadecimal-Step-1.jpg

2

Use the following table to convert each 4-digit binary string to a single hex digit: 1 (1), 10
(2),11(3),100(4),101 (5),110(6), 111 (7), 1000 (8), 1001 (9), 1010 (A), 1011 (B), 1100 (C),
1101 (D), 1110 (E), and 1111 (F). The digits in () are the hex equivalents to the preceding

binary number.
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Remove the spaces of the result. You should have your hexadecimal number now.
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