
NASA homework 2-1 solution 

 

1. (1) The propagation speed of signals in the copper wires is about 2 × 108 m/s. 

The maximum range of 100-baseTX is 100 meters. The maximum propagation 

delay is therefore 
100

2 ×108 = 0.5 × 10−6 = 0.5 μs 

(2) The MTU (maximum transmission unit) of Ethernet frames is 1500 bytes. The 

transmission time of a 1500-byte frame over a 100 base TX link (100 Mb/s) is 

therefore 
1500

100×106 = 1.5 × 10−5 = 15 𝜇𝑠. 

(3) Efficiency=
1

1+
5×0.5×10−6

15×10−6  
=

6

7
= 85.7% 

(4) 台北-上海: 678 km, 台北-首爾: 1492 km, 台北-北京: 1721 km, 台北-東京: 

2117 km. 

 

最長的傳導距離為: 1721+2117=3838 km 

 

Maximum propagation delay=
3838000

2 ×108 = 0.019 

Efficiency=
1

1+
5×0.019

15×10−6 
= 0.0001579=0.016% 

2. (1) Packet looks like the following: (concatenating all the following together)AA 

AA AA AA AA AA AA  (以上為 preamble) 

AB (start of frame delimiter) 

50 EA D6 1B 3B EC (MAC destination) 

C8 BC C8 78 DB D8 (MAC source) 

00 01 (Length) 

0C (payload) 

41 64 66 C7 (CRC-32 on MAC destination, source, length, and payload) 

 

(2) (see the excel file) 

(3) I am not going to draw the signal here. But if the packets sent by two 

transmitting devices arrive at different time at the receiver, the signals will be a 

mixture of two signals. There will now be 5 different levels: -2V, -1V, 0V, 1V, 2V. 

The signals will be corrupted by each other. 

(4) Since the levels in the signals are all corrupted by collided packets (adding two 

different levels result in a different level, and does not correspond to the original 

data), when there is a collision it is likely that we will not be able to decode the 



packet correctly. The only exception happens when one of the colliding signal is 

very weak (it is very far), and in this case the levels in the stronger signal might 

not be affected too much and can still be decoded correctly. 

 


