








Address Class Identification

      Address Class

10.250.1.1 _____

150.10.15.0 _____

192.14.2.0 _____

148.17.9.1 _____

193.42.1.1 _____

126.8.156.0 _____

220.200.23.1 _____

230.230.45.58 _____

177.100.18.4 _____

119.18.45.0 _____

249.240.80.78 _____

199.155.77.56 _____

117.89.56.45 _____

215.45.45.0 _____

199.200.15.0 _____

95.0.21.90 _____

33.0.0.0 _____

158.98.80.0 _____

219.21.56.0 _____
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B
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A
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Default Subnet Masks

Write the correct default subnet mask for each of the following addresses:

177.100.18.4 _____________________________

119.18.45.0 _____________________________

191.249.234.191 _____________________________

223.23.223.109 _____________________________

10.10.250.1 _____________________________

126.123.23.1 _____________________________

223.69.230.250 _____________________________

192.12.35.105 _____________________________

77.251.200.51 _____________________________

189.210.50.1 _____________________________

88.45.65.35 _____________________________

128.212.250.254 _____________________________

193.100.77.83 _____________________________

125.125.250.1 _____________________________

1.1.10.50 _____________________________

220.90.130.45 _____________________________

134.125.34.9 _____________________________

95.250.91.99 _____________________________

255 . 255 . 0 . 0

255 . 0 . 0 . 0

255 . 255 . 0 . 0

255 . 255 . 255 . 0

255 . 0 . 0 . 0

255 . 0 . 0 . 0

255 . 255 . 255 . 0

255 . 255 . 255 . 0

255 . 0 . 0 . 0

255 . 255 . 0 . 0

255 . 0 . 0 . 0

255 . 255 . 0 . 0

255 . 255 . 255 . 0

255 . 0 . 0 . 0

255 . 0 . 0 . 0

255 . 255 . 255 . 0

255 . 255 . 0 . 0

255 . 0 . 0 . 0
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ANDING With
Default subnet masks

Every IP address must be accompanied by a subnet mask.  By now you should be able to look
at an IP address and tell what class it is.  Unfortunately your computer doesn’t think that way.
For your computer to determine the network and subnet portion of an IP address  it must
“AND” the IP address with the subnet mask.

Default Subnet Masks:
Class A 255.0.0.0
Class B 255.255.0.0
Class C 255.255.255.0

ANDING Equations:





How to determine the number of subnets and the
number of hosts per subnet

Two formulas can provide this basic information:

Number of subnets = 2        (Second subnet formula: Number of subnets = 2   - 2)

Number of hosts per subnet = 2    - 2

Both formulas calculate the number of hosts or subnets based on the number of binary bits
used.  For example if you borrow three bits from the host portion of the address use the
number of subnets





Custom Subnet Masks

Problem 1
Number of needed subnets

Number of needed usable hosts
Network Address

Address class

Default subnet mask

Custom subnet mask

Total number of subnets

Total number of host addresses

Number of usable addresses

Number of bits borrowed

14
14







Custom Subnet Masks

Problem 4
Number of needed subnets

Number of needed usable hosts
Network Address

Address class

Default subnet mask

Custom subnet mask

Total number of subnets

Total number of host addresses

Number of usable addresses

Number of bits borrowed

6
30
210.100.56.0

_______

_______________________________

_______________________________

___________________

___________________

___________________

___________________

210 . 100 . 56 .  0  0  0  0  0  0  0  0210 . 100 . 56 .  0  0  0  0  0  0  0  0210 . 100 . 56 .  0  0  0  0  0  0  0  0210 . 100 . 56 .  0  0  0  0  0  0  0  0210 . 100 . 56 .  0  0  0  0  0  0  0  0
128  64  32  16    8    4    2     1   -  Binary values

Number of
  Subnets    -   2    4     8  16   32   64 128  256

















Custom Subnet Masks

Problem 12
Number of needed subnets

 Network Address

Address class

Default subnet mask

Custom subnet mask

Total number of subnets



Custom Subnet Masks

Problem 13
Number of needed usable hosts

Network Address

Address class

Default subnet mask

Custom subnet mask

Total number of subnets

Total number of host addresses

Number of usable addresses

Number of bits borrowed

25
218.35.50.0

_______

_______________________________

_______________________________

___________________

___________________

___________________

___________________

Show your work for Problem 13 in the space below.

C

255 . 255 . 255 . 0

255 . 255 . 255 . 224

8

32

30

3

218 . 35 . 50 .  0  0  0  0  0  0  0  0218 . 35 . 50 .  0  0  0  0  0  0  0  0218 . 35 . 50 .  0  0  0  0  0  0  0  0218 . 35 . 50 .  0  0  0  0  0  0  0  0218 . 35 . 50 .  0  0  0  0  0  0  0  0
128  64  32  16    8    4    2     1   -  Binary values2 5













 _______________________________________________

 ________________________

 ________________________

______________________________________

165.100.3.128  to  165.100.3.191

   165 . 100 . 1 . 64

   165 . 100 . 1 . 127

165.100.2.1  to  165.100.0.62

30

Subnetting

Problem 2
Number of needed subnets

Number of needed usable hosts
Network Address

Address class

Default subnet mask

Custom subnet mask

Total number of subnets

Total number of host addresses

Number of usable addresses

Number of bits borrowed

1000
60
165.100.0.0

__________

_______________________________

_______________________________

___________________

___________________

___________________

___________________











Show your work for Problem 4 in the space below.
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Show your work for Problem 6 in the space below.

39

 .  0  0  0  0  0  0  0  0 .  0  0  0  0  0  0  0  0 .  0  0  0  0  0  0  0  0 .  0  0  0  0  0  0  0  0 .  0  0  0  0  0  0  0  0
128  64  32  16    8    4    2     1   -  Binary values

Number of
  Subnets    -   2   4    8  162   4    8  162   4    8  162   4    8  162   4    8  16   32   64 128  256

      Number of
256 128 64  32   1616161616   8    4     2   -   Hosts

16
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14
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+64
240
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 _______________________________________________

 ________________________

 ________________________

______________________________________
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Subnetting

Problem 10
Number of needed subnets

Network Address

Address class

Default subnet mask

Custom subnet mask

Total number of subnets

Total number of host addresses

Number of usable addresses

Number of bits borrowed

45
220.100.100.0

__________

_______________________________

_______________________________

___________________

___________________

___________________

___________________

What is the 5th
subnet range?

What is the subnet number
for the 4th subnet?

What is the subnet
broadcast address for

the 13th subnet?

What are the assignable
addresses for the 12th

subnet?

C

255 . 255 . 255 . 0

255 . 255 . 255 . 252

64

4

2

6



Show your work for Problem 10 in the space below.
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Subnetting

Problem 11
Number of needed usable hosts

Network Address

Address class

Default subnet mask

Custom subnet mask

Total number of subnets

Total number of host addresses

Number of usable addresses

Number of bits borrowed

8,000
135.70.0.0

__________

_______________________________

_______________________________

___________________

___________________

___________________

___________________

subnet range?

for the 7th subnet?

broadcast address for
the 3rd subnet?

subn?ng

B__



Show your work for Problem 11 in the space below.
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Subnetting

Problem 12
Number of needed usable hr1s2

etwork Address2
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 ________________________

______________________________________

56

Subnetting

Problem 15
Network Address













62

Practical Subnetting  3
Based on the information in the graphic shown, design a classfull network addressing scheme
that will supply the minimum number of hosts per subne
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Show your work for Problem 3 in the space below.
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Show your work for Problem 4 in the space below.
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75

Show your work for Problem 9 in the space below.
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Show your work for Problem 10 in the space below.
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Valid and Non-Valid IP Addresses

Using the material in this workbook identify which of the addresses below are correct and
usable.  If they are not usable addresses explain why.

IP Address: 0.230.190.192 ________________________________
Subnet Mask: 255.0.0.0 ________________________________

IP Address: 192.10.10.1 ________________________________
Subnet Mask: 255.255.255.0 ________________________________

IP Address: 245.150.190.10 ________________________________
Subnet Mask: 255.255.255.0 ________________________________

IP Address: 135.70.191.255 ________________________________
Subnet Mask: 255.255.254.0 ________________________________

IP Address: 127.100.100.10 ________________________________
Subnet Mask: 255.0.0.0 ________________________________

IP Address: 93.0.128.1 ________________________________
Subnet Mask: 255.255.224.0 ________________________________

IP Address: 200.10.10.128 ________________________________
Subnet Mask: 255.255.255.224 ________________________________

IP Address: 165.100.255.189 ________________________________
Subnet Mask: 255.255.255.192 ________________________________

IP Address: 190.35.0.10 ________________________________
Subnet Mask: 255.255.255.192 ________________________________

IP Address: 218.35.50.195 ________________________________
Subnet Mask: 255.255.0.0 ________________________________

IP Address: 200.10.10.175 /22 ________________________________
________________________________

IP Address: 135.70.255.255 ________________________________
Subnet Mask: 255.255.224.0 ________________________________

The network ID cannot be 0.

T h e  n e t w o r k  I D  c a n n o t  b e  0 .
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