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Q1/ Show the encapsulation process at the network and Data link layer at each node in the 

following cases: 

a- If  A send a message to Q

b- If P send a message to Q

a- Answer.

Through LAN1 (from A/50 to R/75) 

Through LAN2 (from T/44 to K/66) 

Through LAN3 (from F/99 to Q/60) 

b- Answer.

Through LAN2 (from P/77 to K/66) 

Through LAN3 (from F/99 to Q/60) 

F / 99 K / 66 T / 44 R /75 
LAN 1 LAN 2 LAN 3 

A / 50 P / 77 Q / 60 



Q2/ The encapsulation process at the Data link layer Through LAN2  only If (Y) send a

message to (Z) are

a- 

Upper layer Data 

Network layer R Y Data 

Data link layer 65  45 R Y Data T 

b- 

Upper layer Data 

Network layer V E Data 

Data link layer 65  45 V E Data T 

c- 

Upper layer Data 

Network layer R Y Data 

Data link layer 30  50 R Y Data T 

d- 

Upper layer Data 

Network layer V E Data 

Data link layer 30  50 R Y Data T 

Answer: a 

Upper layer Data 

Network layer R Y Data 

Data link layer 65  45 R Y Data T 

K / 99E / 65V / 45Q /75
LAN 1 LAN 2 LAN 3 

Y / 30 W / 80 Z/ 50
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transmission delay = 𝒅𝒕𝒓𝒂𝒏𝒔

𝑑𝑡𝑟𝑎𝑛𝑠 =
𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑎𝑐𝑘𝑒𝑡 (𝑏𝑖𝑡)

𝑙𝑖𝑛𝑘 𝑡𝑟𝑎𝑛𝑠𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 (𝑏𝑝𝑠)
= 𝑏𝑖𝑡 ×

𝑠𝑒𝑐

𝑏𝑖𝑡
= 𝑠𝑒𝑐 

𝑑𝑡𝑟𝑎𝑛𝑠 =
𝐿  (𝑏𝑖𝑡)  

𝑅 (𝑏𝑖𝑡/𝑠𝑒𝑐)
= sec 

propagation delay = 𝒅𝒑𝒓𝒐𝒑

𝑑𝑝𝑟𝑜𝑝 =
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 (𝑚)

𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦 (𝑚/𝑠)
= 𝑚 ×

𝑠𝑒𝑐

𝑚
= 𝑠𝑒𝑐 

𝑑𝑝𝑟𝑜𝑝 =
𝑑  (𝑚)  

𝑣 (𝑚/𝑠𝑒𝑐)
= sec 

𝑣 (
𝑚

𝑠𝑒𝑐
) = 3 × 108 × 0.7 = 2.1 × 108   𝑚 𝑠⁄       0.7  delay 𝑖𝑛 𝑓𝑖𝑏𝑒𝑟𝑜𝑏𝑡𝑖𝑐 



Q/ Suppose a 128 kbps point to point link is set up between earth and a rover on moon. 

The distance from the earth to moon (when they are the closest together) is approximately 

385000 km, and data travels over the link at the speed of light 3×108 m/sec. 

a) Calculate the Propagation Delay of the link.

b) A camera on the rover takes pictures of its surroundings and sends these to the earth.

Calculate the transmission Delay to reach Mission Control on Earth? Assume that each

image is 5Mb in size.

Ans.

𝒂)  𝑑𝑝𝑟𝑜𝑝 =
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 (𝑚) 

𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦 (𝑚/𝑠)

 𝑑𝑝𝑟𝑜𝑝 =
𝑑 (𝑚) 

𝑣 (𝑚/𝑠)
=

385000 × 103

3 × 108
= 1.2833   𝑠𝑒𝑐

𝒃)  𝑑𝑡𝑟𝑎𝑛𝑠 =
𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑎𝑐𝑘𝑒𝑡 (𝑏𝑖𝑡) 

𝑙𝑖𝑛𝑘 𝑡𝑟𝑎𝑛𝑠𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 (𝑏𝑝𝑠)

 𝑑𝑡𝑟𝑎𝑛𝑠 =
𝐿  (𝑏𝑖𝑡)  

𝑅 (𝑏𝑖𝑡/𝑠𝑒𝑐)
=

5 × 106

128 × 103
= 39.0625  sec

H.W. 

Q/ Suppose a 100 kbps point to point link is set up between earth and a rover on mars. 

The distance from the earth to mars (when they are the closest together) is approximately 

55 Gm, and data travels over the link at the speed of light 3X108 m/s. 

a) Calculate the Propagation Delay of the link.

b) A camera on the rover takes pictures of its surroundings and sends these to the earth.

Calculate the transmission Delay to reach Mission Control on Earth? Assume that each

image is 25Mb in size.
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