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1.  

a. 44 kHz  
b. 704161044 3 =xx  kb/s  

 
2. Nyquist pulses can be sent over this channel at a rate of 20000 pulses per second. 

Each pulse carries log2 32 = 5 bits of information, so the bit rate is 100000 bits per 
second. 
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4. a. 

 
      b                      10110111 
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Code word is 10100001111 
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5. In CHAP, the password is encrypted, and the authenticator can reissue challenge during 
the session. 

 
6. First, we have the following: 
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8. 𝑆𝑆 = 𝐺𝐺𝑒𝑒−𝐺𝐺 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= −𝐺𝐺𝑒𝑒−𝐺𝐺 + 𝑒𝑒−𝐺𝐺=0 
𝑒𝑒−2𝐺𝐺(1 − 𝐺𝐺) = 0 
When G=1, S is maximized. 
Maximum 𝑆𝑆 = (𝑒𝑒)−1=36.8% 
 

9. The vulnerable period of slotted Aloha is half of that of Aloha (or, the maximum 
throughput of slotted Aloha is twice of Aloha).  This is achieved by restricting stations 
to transmit frames only at the beginning of a slot. 
 

10. DLE, STX, DLE, DLE, STX, A, A, DLE, DLE, B, B, DLE, DLE, ETX, DLE, ETX 
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11.  
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