Lesson title; Understanding IP addressing through converting binary numbers and decimal numbers

PTE Math Strategy integrating with Engineering and Industrial Systems technology education
By Dennis Beebe

Idaho Achievement Standard
10.M.1.1.3 – Apply properties of exponents; Students will use their knowledge of binary number to convert a decimal number into binary numbers.
10.M.1.1.1 – Apply properties of rational numbers; Students will use their knowledge of rational numbers to convert binary numbers into decimal numbers.
Determine students’ prior knowledge.
· Do students know why we use binary numbers in computing? (computer is in state of on or off only)
· Ask students to convert the number 13 into a binary number.

· Ask students to convert the binary number 00001010 to a decimal number.
Embedded example
Knowing how to convert decimal values to binary is valuable when converting human readable IP addresses in decimal format to machine readable binary format. The following example shows an IP address in binary and decimal.
Binary IP address:
11000000.10101000.001011101.01111001

Decimal IP address
192.168.45.121

The computer understands the binary numbers and converts it into an IP address that humans can understand.
Related, contextual example

When setting up a home network, most routers use a 192.168.1.1 network. (Show the setting on a Linksys router). Our school network uses a 10.141.x.x network (known as a ten net). We can see this if we type “ipconfig” at a command prompt. If computers do not have the right addresses they cannot communicate with other computers or routers on the network. 
If you see an IP address of 169.254.x.x this usually means you cannot connect to a network but your NIC card is functioning properly. It is a windows default IP.

If you ping google.com you will notice an address of 72.14.207.99. This is the IP address of Google. We ping addresses to make sure our route to that site is available.

Traditional math examples

We can use a table to help us understand how convert decimal to binary. The top row is the position value in an 8 bit number. The second row is the decimal value. Put the binary number in row three and if there is a 1 in that column then use the decimal value and place that number in row 4. Add up the row and you have your decimal number. The table will show the number 168 converted into binary.
	Position value
	8
	7
	6
	5
	4
	3
	2
	1
	total

	Decimal value
	128
	64
	32
	16
	8
	4
	2
	1
	

	Binary number
	1
	0
	1
	0
	1
	0
	0
	0
	

	Decimal total
	128
	
	32
	
	8
	
	
	
	168


Now to convert a decimal to binary we use simple division. We will use the number 45 to convert. 
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The first value that 45 can be divided by is 32. This leaves us with 13.
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The value of the remainder 13 can be divided next by 8, which leaves us 5.
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The value of 5 can be divided by 4, which leaves us with 1

	Position value
	8
	7
	6
	5
	4
	3
	2
	1
	total

	Decimal value
	128
	64
	32
	16
	8
	4
	2
	1
	

	Binary number
	0
	0
	1
	0
	1
	1
	0
	1
	

	Decimal total
	
	
	32
	
	8
	4
	
	1
	45


Students demonstrate understanding
Students will work on converting 10 decimal numbers to binary and 10 binary numbers to decimal. They will use the worksheet with the above table to solve the conversions.

Formal assessment
The students will be given 2 IP address to convert to binary octet numbers. And they will have 4 binary numbers to convert to decimals. Mastery will be considered if they have 10 of the 12 conversions done correctly.
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