Binary Tutorial Sheet
1.  Conversion from Denary to Binary
(i)  Use a calculator or computer.
(ii)  Successive division
We do the conversion by successively dividing the number by 2, then reading the remainders bottom to top
Example:  Convert 189 to binary by successive division
2)188 = 94 rem 0
2)94 = 47 rem 0
2)47 = 23 rem 1
2)23 = 11 rem 1
2)11 = 5 rem 1
2)5 = 2 rem 1
2)2 = 1 rem 0
2)1 = 0 rem 1
Therefore 188 in binary is 10111100

2.  Multiplying Binary Numbers
This is a trivial process – shift the multiplicand (number to be multiplied) to the position of each 1 in the multiplier (the number which is multiplying the multiplicand) and add up the result.  It’s the same as hundreds, tens and units you used for multiplying in junior school.
	Binary		Denary
1010		10
X101 		x5
1010		  0
            00000		50
          101000		50
         110010

3.  Match the pattern of 1’s and 0’s to the table below, then replace each 4 bit block (nibble) with the hexadecimal symbol:
	Binary
	Hex

	0000
	0

	0001
	1

	0010
	2

	0011
	3

	0100
	4

	0101
	5

	0110
	6

	0111
	7

	1000
	8

	1001
	9

	1010
	A

	1011
	B

	1100
	C

	1101
	D

	1110
	E

	1111
	F













4.  Treat each block of denary digits between the dots as separate numbers and convert them.  Add zeros to the front of each binary block to get eight digits
Example:  188.128.10.5
= 10111100.10000000.00001010.00000101
You won’t have to do this, generally.  We enter the denary version and the machine does it for us.

5.  There weren’t enough IP addresses for all the networked computers around the world.

6.  Each MULTIPLY takes ten times as long as each SHIFT LEFT.  The 40,000 multiplications as the loop executes will take ten times as long (800,000 clock cycles as opposed to 80,000 clock cycles). 
[bookmark: _GoBack]With iterations and iterative calculations, small apparent differences can add up to big speed differences in computing.


