
11111110

1010100
10001111100

1011100101011100
101100011101001
1011110100011010
00001010010110010
1001010101100111
1111010101000101
1101001101010011
001010010101010
1010101000110010
010101001011000
110101100011010
11010100001011
001010100110
1001010010

10011000



IP Address Classes

Class A 1 – 127 (Network 127 is reserved for loopback and internal testing)



Binary To Decimal Conversion

128 64 32 16 8 4 2 1 Answers     Scratch Area





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 _____

A

B

3





5

Network Addresses

Using the IP address and subnet mask shown write out the network address:

188.10.18.2 _____________________________
255.255.0.0

10.10.48.80 _____________________________
255.255.255.0

192.149.24.191 _____________________________
255.255.255.0

150.203.23.19 _____________________________
255.255.0.0

10.10.10.10 _____________________________
255.0.0.0

_____________________________
255.255.255.0

_____________________________
255.255.0.0

_____________________________
255.255.255.0

_____________________________
255.0.0.0

_____________________________
255.255.255.0

1..25165903580 _____________________________
255.255.255.0

_____________________________
255.255.0.01 . 10 . 0 . 0.0



Host Addresses



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 . 0255 055 . 0 . 0



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:
1 AND 1 = 1
1 AND 0 = 0
0 AND 1 = 0
0 AND 0 = 0

Sample:

What you see...

IP Address: 192 . 100 . 10 . 33

What you can figure out in your head...

Address Class:  C



ANDING With
Custom subnet masks



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
192.10.10.0

__________

_______________________________

_______________________________

___________________

___________________

___________________

___________________

192 . 10 . 10 .  0  0  0  0  0  0  0  0192 . 10 . 10 .  0  0  0  0  0  0  0  0192 . 10 . 10 .  0  0  0  0  0  0  0  0192 . 10 . 10 .  0  0  0  0  0  0  0  0192 . 10 . 10 .  0  0  0  0  0  0  0  0
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Custom Subnet Masks



Custom Subnet Masks

Problem 3
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

148.75.0.0 /26



Custom Subnet Masks
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Custom Subnet Masks

Problem 6
Number of needed subnets

Number of needed usable hosts
Network Address

Address class

Default subnet mask

Custom subnet mask

Total number of subnets
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Custom Subnet Masks

Problem 7
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

2000
15
178.100.0.0

__________

_______________________________

_______________________________

___________________

___________________

___________________

___________________

Show your work fo
-11.7

15[oblem 7
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Custom Subnet Masks

Problem 8
Number of needed subnets

Number of needed usable hosts
Network Address

Address class

Default subnet mask

Custom subnet mask





Custom Subnet Masks



Custo0 18 20Jglt Masks







Custom Subnet Masks

Problem 14
Number of needed subnets

Network Address

Address class

Default subnet mask

Custom subnet mask







 _______________________________________________

 ________________________

 ________________________

______________________________________

192.10.10.48  to  192.10.10.63uh1 J
0 -3006
-.0854 192.1 . 101010101010 ___





 _______________________________________________

 ________________________

 ________________________

______________________________________

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

__________

_______________________________

_______________________________

___________________

___________________

___________________

___________________



16
5

 . 
10

0 
. 0

  
0 

 0
  

0 
 0

  
0 

 0
  

0 
.  

0 
 0

  
0 

 0
  

0 
 0

  
0 

 0
16

5
 . 

10
0 

. 0
  

0 
 0

  
0 

 0
  

0 
 0

  
0 

.  
0 

 0
  

0 
 0

  
0 

 0
  

0 
 0

16
5

 . 
10

0 
. 0

  
0 

 0
  

0 
 0

  
0 

 0
  

0 
.  

0 
 0

  
0 

 0
  

0 
 0

  
0 

 0
16

5
 . 

10
0 

. 0
  

0 
 0

  
0 

 0
  

0 
 0

  
0 

.  
0 

 0
  

0 
 0

  
0 

 0
  

0 
 0

16
5

 . 
10

0 
. 0

  
0 

 0
  

0 
 0

  
0 

 0
  

0 
.  

0 
 0

  
0 

 0
  

0 
 0

  
0 

 0
16

5
.1

0
0
.0

.0
to

  
 1

65
.1

00
.0

.6
3

16
5

.1
00

.0
.6

4
to

  
 1

65
.1

00
.0

.1
2
7





Show your work for 

33

128  64  32  16    8     4    2     1   -  Binary valuesNumber of  Subnets    -   2   4    8  16 2   4    8  16 2   4    8  16 2   4    8  16 2   4    8  16   32   64 128  256      Number of256 128 64  32   16    8    4     2   -   Hosts

   195. 223 . 50 . 0  0  0  0  0  0  0  0   195. 223 . 50 . 0  0  0  0  0  0  0  0   195. 223 . 50 . 0  0  0  0  0  0  0  0   195. 223 . 50 . 0  0  0  0  0  0  0  0   195. 223 . 50 . 0  0  0  0  0  0  0  0





Show your work for Problem 4 in the space below.

35



 _______________________________________________

 ________________________

 ________________________

______________________________________

36

Subnetting

Problem 5
Numetwork Addres 82.5 02343 -2 Tm
.026 97c
.1393 Tw
[((Addres  clas 82.5-2 7343 -2 Tm
.00016 5m
.0116 Tc
[((Default snetti mask82.5-.31.2702 Tm
.00016 25____3-019l9i0 0 1 138.72 686.533 efa3331.2702 Tm
.00014 25____8 Tw
[(T)112.3(o).5 (r.77bs06 nNumbeSub. 138.7r.77bss_)]TJ -34286343 -2 Tm
.00016 5m
101_8 Tw
[(T)11223(o).1 (r.776s06 nNumbeSub.w
.t a((Addres_)]TJ).17 7343 -2 Tm
.00068 Tc
.2743 Tw
(NumbeSub.ir)usaTa((Addres_s 82.9286343 -2 Tm
.0123 Tw
(NumbeSub.bits borrowed6)Tj
/TT4 1 Tf
1.12317.9-2 Tm05 Tc
0 Tw
36)Tj0d.270 02D
.2008 Tc
126.0.0.05)Tj
/TT6 1 Tf0343 2286302D
.3638 Tc
___________)Tj0343 -2 Tm
.1998 Tc
________________________________)Tj
T*
________________________________)Tj
T*
.3498 Tc
____________________)Tj
T*
.3538 Tc
_________________)Tj
T*
.3498 Tc
____________________

What is the  138.72nNumbe_for the 5th  138.7?_What is the  138.7.533 ef6029 -270 02D
.005 97c
.1393 Tw
broadca.t a((Addr for_)Tj39.270 02D
.00074 25__4463 Tw
the 7th  138.7?_)Tj -39-.31.2702 Tm
.00016 5m
.4178 Tw(What are the  clign)usa_





 _______________________________________________

 ________________________

 ________________________

______________________________________

38

Subnetting



Show your work for Problem 6 in the space below.

39
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Subnetting





 _______________________________________________

 ________________________

 ________________________

______________________________________

42

Subnetting

Problem 8
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

5
172.50.0.0

__________

_______________________________

_______________________________

___________________

___________________

___________________

___________________

What is the 4th
subnet range?

What is the subnet number
for the 5th subnet?

What is the subnet
broadcast address for

the 6th subnet?

What are the assignable
addresses for the 3rd

subnet?





 _______________________________________________

 ________________________

 ________________________

______________________________________

44



Show your work for Problem 9 in the space below.

45



 _______________________________________________

 ________________________

 ________________________

______________________________________

46

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



Show your work for 





Show your work for 



 _______________________________________________

 ________________________

 ________________________

______________________________________

50

Subnetting



Show your work for Problem 12 in the space below.

51



 _______________________________________________

 ________________________

 ________________________

______________________________________

52

Subnetting

Problem 13
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-2.4 TD
.0952 T.952196.31.4 TD
.1037 Tc
.1393 Tw
1665200.0.0 /263

_ _ _ _ _ _ _ _ _ 3

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _





 _______________________________________________

 ________________________

 ________________________

______________________________________
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Subnetting
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Show your work for Problem 15 in the space below.

57









61





63

Show your work for 
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Practical Subnetting  4

F0/0



65

Show your work for Problem 4 in the space below.
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Practical Subnetting  5
Based on the information in the graphic shown, design a network addressing scheme that will
supply the minimum number of hosts per subnet, and allow enough extra subnets and
hosts for 100% growth in all areas.  Circle each subnet on the graphic and answer the
questions below.
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Show your work for 



68



69

Show your work for Problem 6 in the space below.
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Show your work for Problem 8 in the space below.



Practical Subnetting  9



75

Show your work for Problem 9 in the space below.





77

Show your work for Problem 10 in the space below.





0-127

128-255

0-3
4-7
8-11

12-15
16-19
20-23
24-27
28-31
32-35
36-39
40-43
44-47
48-51
52-55
56-59
60-63
64-67
68-71
72-75
76-79
80-83
84-87
88-91
92-95
96-99

100-103
104-107
108-111
112-115
116-119
120-123
124-127
128-131
132-135
136-139
140-143
144-147
148-151
152-155
156-159
160-163
164-167
168-171
172-175
176-179
180-183
184-187
188-191
192-195
196-199
200-203
204-207
208-211
212-215
216-219
220-223
224-227
228-231
232-235
236-239
240-243
244-247
248-251
252-255

/30
8+8+8+6

255.255.255.252
244-247



/24
255.255.255.0

256 Hosts
1 Subnet

Start with a square.  The whole square
is a single subnet comprised of 256
addresses.

Visualizing Subnets Using
The Box Method

The box method is the simplest way to visualize the breakdown of
subnets and addresses into smaller sizes.
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# of Bits
Borrowed

0
1
2
3
4
5
6
7
8
9
10
11
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