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Place Value

Base 10: Decimal (denary) 
	107
	106
	105
	104
	103
	102
	101
	100

	10,000,000s
	1,000,000s
	100,000s
	10,000s
	1000s
	100s
	10s
	1s

	
	
	 
	
	5
	2
	8
	0



In base 10 the number 5,280 represents  (5 x 1000)  + (2 x 100) + (8 x 10) + (0 x 1) 
There are 5 one-thousands, 2 one-hundreds, 8 tens and 0 ones. 
When using decimal numbers the leading 0's (representing the 10,000, 100,000 and so on) are not displayed. 
Decimal numbers are represented by the ten digits 0 through 9. 




Base 2 : Binary
	27
	26
	25
	24
	23
	22
	21
	20

	128s
	64s
	32s
	16s
	8s
	4s
	2s
	1s

	1
	0
	1
	0
	0
	1
	0
	1



In base 2 the number 10110110 represents   
(1 x 128)  + (0 x 64) + (1 x 32) + (1 x 16) + (0 x 8) + (1 x 4) + (1 x 2) + (0 x 1) = 
   128                         +     32       + 16                        + 4          + 2    = 182 in base 10
Binary numbers are represented by the 2 digits 0 through 1. 
A binary digits is called a bit, each bit can represent either a 0 or a 1. 
When using binary numbers the leading 0's (representing the 128's, 64's and so on) are  displayed so that the number of digits is multiple of 8 bits, or 4 bits.  





Base 16 : Hexadecimal (hex)
	167
	166
	165
	164
	163
	162
	161
	160

	268435456s
	16777216s
	1048576s
	65536s
	4096s
	256s
	16s
	1s

	
	
	
	
	F
	3
	C
	2



In base 16 the number F3C2 represents  (15 x 4096)  + (3 x 256) + (12 x 16) + (2 x 1) 
                                                                               61,440 + 768 + 192 + 2 = 62,402 in decimal
Hexadecimal numbers are usually displayed  in pairs. 
Hexadecimal numbers are represented by the 16 symbols digits 0 through 9 and A through F. 

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

	Decimal
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15






Base 8 : Octal
	87
	86
	85
	84
	83
	82
	81
	80

	2097152s
	262144s
	32768s
	4096s
	512s
	64s
	8s
	1s

	
	
	
	4
	0
	7
	2
	0



In base 8 the number 40720  (4 x 4096)  + (0 x 512) + (7 x 64) + (2 x 8) + (0 x 1) =
				  16384 + 448 + 16 = 16,848 in base 10
Octal numbers are represented by the 8 digits 0 through 7. 






	Decimal
	HEX
	Binary
	Octal
	
	Notice that the number 0101 would be very ambiguous unless we knew what base it was using. The base is often represented with a subscript: 

01012 = 510

01018 = 6510

When converting from binary to hexadecimal, group the bits in groups of 4 starting from the right, and you can easily convert a group of 4 bits into a hexadecimal number. 
Example: 
       Convert 1010011001100111
                      from binary to hex: 
        1010 0110 0110 0111 = A66718

When converting from binary to octal, group the bits in groups of 3 starting from the right, and you can easily convert a group of 3 bits into an octal  number. 
Example: 
       Convert 1010011001100111
                      from binary to octal: 
      001 010 011 001 100 111 = 1231478
               (padded left with 0's to get a multiple of 
               3 bits)

	0
	0
	0
	0
	
	

	1
	1
	1
	1
	
	

	2
	2
	10
	2
	
	

	3
	3
	11
	3
	
	

	4
	4
	100
	4
	
	

	5
	5
	101
	5
	
	

	6
	6
	110
	6
	
	

	7
	7
	111
	7
	
	

	8
	8
	1000
	10
	
	

	9
	9
	1001
	11
	
	

	10
	A
	1010
	12
	
	

	11
	B
	1011
	13
	
	

	12
	C
	1100
	14
	
	

	13
	D
	1101
	15
	
	

	14
	E
	1110
	16
	
	

	15
	F
	111
	17
	
	

	
	
	





Practice Problems 
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	27
	26
	25
	24
	23
	22
	21
	20

	128s
	64s
	32s
	16s
	8s
	4s
	2s
	1s
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	128s
	64s
	32s
	16s
	8s
	4s
	2s
	1s
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5. Convert 67 from base 10 to binary
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6. Convert 246 from base 10 to binary
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Convert 31 from base 8 to binary
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8. Convert 142 from decimal to base 2
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9. Convert 1001 0101 from base 2 to decimal
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10. Convert 202 from decimal to binary
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1. Convert 0111 1101 0110 0111 from binary to hexadecimal
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2. Convert 32 from octal to binary
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Convert 55 from decimal to binary
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4. Convert a22b from hexadecimal to base 2




