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1. Protocols are described for disparate physical technologies that include:
 a. wired telegraphy 
 b. signal fires 
 c. signal flag semaphores 
 d. all of the above 

2. Protocols must all rely on electrical circuits:
 a. True 
 b. False 

3. Protocols can be used at several levels of electrical communication, including:
 a. at an electrical interface requirements definition level 
 b. at a circuit switching connection structure definition level 
 c. at an alphanumeric symbol definition level 
 d. all of the above 

4. In the early electrical signal representations for computer to computer communications:
 a. telegraphy infrastructure was used based on teletype 
 b. telephony infrastructure was used based on acoustic couplers 
 c. local proprietary monolithic wired infrastructure was built 
 d. all of the above 

5. ARPANET, which evolved into the Internet, was an early venture funded by:
 a. telegraphy infrastructure was used based on teletype 
 b. telephony infrastructure was used based on acoustic couplers 
 c. the US department of Defense Advanced Research Projects Agency 
 d. local proprietary monolithic wired infrastructure was built 

6. ISO introduced the OSI layered protocol standard model in the early:
 a. 1950’s 
 b. 1960’s 
 c. 1970’s 
 d. 1980’s 

7. Wireless protocols usually add a Media Access Control (MAC) layer to a protocol stack:
 a. True 
 b. False 

8. Recognized recognized standards organizations covering protocols include:
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 a. ISO 
 b. ITU 
 c. FCC 
 d. all of the above 

9. Local Area Networks (LAN) technologies include:
 a. wireline CSMA 
 b. wireless RF 
 c. cable modem 
 d. all of the above 

10. Early Ethernet PHY devices were called:
 a. Network Interface Controller (NIC) devices 
 b. signal fires 
 c. signal flag semaphores 
 d. all of the above 

11. The distinctive electrical connection signal input to Wi-Fi components is:
 a. wireline 
 b. wireless RF 
 c. optical 
 d. all of the above 

12. The present state of the art of network protocols is bound relatively firmly into:
 a. vacuum tubes 
 b. integrated circuit (IC) technology  
 c. electrical relays 
 d. all of the above 

13. Wi-Fi OSI L2 Data-Link MAC state machines for Access Points and Wi-Fi clients.
 a. are identical 
 b. differ and are mutually exclusive 
 c. differ but are complimentary 
 d. are not interoperable 

14. Wi-Fi control packets are used to exchange meta data about a session
 a. during set up 
 b. once it is established 
 c. after it ends 
 d. all of the above 

15. Software Defined Radios (SDR) define OSI layer L2 Data-Link as a digital system while OSI layer 1 PHY is an
analog system.

 a. True 
 b. False 

16. In Software Defined Networks (SDN), the L2 Data-Link or MAC layer and the L1 PHY PCS layer can be described
using a protocol implementation language and implemented in software.

 a. only the L2 Data-Link layer 
 b. only the L1 PHY layer 
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 c. both the L1 PHY and L2 Data-Link layers 
 d. only in special cases 

17. “Programming Protocol-Independent Packet Processors” or P4 is designed to allow reconfiguration of protocol
elements on the fly and can construct OSI layers in software.

 a. all layers can be defined in the P4 language 
 b. only the L1 PHY and L2 Data-Link layers can be defined in the P4 language 
 c. only the L1 PHY, L2 Data-Link, and L3 Network layers in the P4 language 
 d. all layers except the L1 PHY layer can be defined in the P4 language 

18. The Wireless Application Protocol (WAP) is widely deployed in mobile cellular networks today.
 a. only parts of the WAP protocol L1 PHY and L2 Data-Link layers are used today 
 b. all layers of WAP are widely used today 
 c. only parts of the WAP protocol L6 Presentation layer are used today 
 d. no parts of the WAP protocol are in use today 

19. The HTTP protocol is best described by the OSI L2 Data-Link or MAC layer.
 a. True 
 b. False 

20. Mobile cellular networks today are entirely digital and generally fall into classes of protocols at the OSI L2 PHY
layer: including.

 a. Code Division Multiplex Access or CDMA 
 b. Time Division Multiplex Access or TDMA 
 c. all of the above 
 d. none of the above 

21. Many of the newer multi-band smartphones that are usable world-wide are partial or full cognitive radio systems.
 a. True 
 b. False 
 c. cannot be done 

22. Personal Area Networks or PANs often utilize common network protocols from the OSI layers during
communication.

 a. only the L1 PHY and L2 Data-Link layers are common 
 b. all OSI layers are common 
 c. only the L3 Network layers and above are common 
 d. no OSI layers are common 

23. Interplanetary networks rely on high-speed PHY and MAC layers to rapidly deliver sequential packet data over vast
distances.

 a. True 
 b. False 

24. Terrestrial packet networks rely on a continuous flow of packets with timeouts and re-transmissions if packets are
lost in transit.

 a. True 
 b. False 
 c. cannot be done 

25. DTN protocols transmit packet bundles to an intermediate destination when the final destination may not be
reachable for days, weeks or even years.
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 a. intermediate destinations are never used in DTN protocols 
 b. intermediate destinations are often used in DTN networks 
 c. intermediate destinations are rarely used in DTN networks and only in special cases 
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