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Homework

Chapter 5
Physical Layer Propagation
Last Name: _____________________________

First Name: _____________________________
Directions:

To answer a question, place your cursor at the end of the question and hit Enter.
This will put you into the Answer style, which is indented.
If that doesn’t work, click in an answer paragraph and type Alt-Control-A.
Test Your Understanding Questions

1.
In what two ways does the physical layer differ from higher layers?

2.
a) What is a signal?


b) What is propagation?


c) What are propagation effects?


d) Why are propagation effects bad?
3.
a) What is the disadvantage of analog signaling?


b) What is the advantage of binary signaling?


c) What do we call signaling in which there are two states?


d) What do we call signaling in which there are a few states?

4.
a) What is a length of UTP wiring called?

b) In 4-pair UTP, how many wires are there in a cord?


c) How many wire pairs are there in a cord?

d) What surrounds each wire?

e) How are the two wires of each pair arranged?

f) What is the outer covering called?
5.
Why is 4-pair UTP dominant in LANs for the access line between a host and the switch that serves the host?
6.
a) Describe the attenuation problem and why it is important.

b) A signal is transmitted at 50 mW. When it reaches the receiver, its strength is 5 mW. On a percentage basis, how strong is the final signal relative to the initial signal?


c) By what percentage has the signal declined in strength?


d) Describe the noise problem.

e) What is the signal-to-noise ratio, and why is it important?


f) As a signal propagates down a UTP cord, the noise level is constant. Will greater propagation distance result in fewer noise errors, the same number of noise errors, or more noise errors? Explain.

g) Does noise cause errors when the signal strength falls to the noise floor or below it? Explain.

7.
a) What problem (or problems) is (are) reduced to acceptable limits by limiting the length of a UTP cord in Ethernet?

b) What is the typical limit on UTP cord length in Ethernet standards?
8.
a) Distinguish between interference, crosstalk interference, and terminal crosstalk interference.

b) How is interference controlled?

c) How is terminal crosstalk interference controlled in general? Explain.

d) Does this precaution eliminate terminal crosstalk interference?

e) What is the only type of interference that is frequently a problem?

9.
a)
Distinguish between serial and parallel transmission.

b)
What is the main benefit of parallel transmission?
c)
In parallel transmission, how many pairs (of single wires and ground wires) are used in each direction?
d)
Is serial or parallel transmission more widely used today?
10.
a)
What is the maximum length of UTP cords in Ethernet standards up to and including 1 Gbps?
b)
What wiring characteristic do UTP categories standardize?

c) What two UTP quality categories dominate sales in building wiring today?

d) Cat 5e and Cat 6 are sufficient for Ethernet transmission up to what speed?


e) What new categories of wiring were developed for 10 Gbps Ethernet transmission?

f) How far can Cat 6 and Cat 6A carry 10 Gbps Ethernet signals?

11.
a) How does optical fiber signaling represent 1s and 0s?

b) In optical fiber, what are the roles of the core and the cladding in light transmission?

c) How thick are fiber cores?


d) How thick is the fiber cladding?


e) How thick is the outer jacket?

12.
a) What are the three characteristics of light waves?


b) Do we typically measure light in optical fiber using wavelength or frequency?


c) What are typical light wavelengths?


d) What two wavelengths of light can travel the farthest?


e) What light wavelength is the least expensive to generate?


f) What light wavelength dominates in LANs? Why does it dominate?

13.
a) What is the main benefit of optical fiber compared with UTP today?

b) Which costs less to buy and install—UTP or optical fiber?

14.
a) Distinguish between access lines and trunk lines.


b) In LAN transmission, what are the typical roles of UTP and optical fiber?
15.
a) What is the ability to transmit in both directions simultaneously called?

b) Why does a fiber cord normally need two fiber strands?

c) Does optical fiber have a single connector type?

d) What are the two most common fiber connector types?

e) What are small optical fiber connectors called?
16.
a) Do LANs normally use multimode fiber or single-mode fiber?
`
b) What is the main physical characteristic distinguishing multimode fiber from single-mode fiber?


c) Why is multimode fiber used in LANs? (Give a complete explanation.)

d) What are typical core diameters for multimode fiber?

e) What is modal dispersion?


f) What is the limiting propagation problem for multimode fiber transmission distance?

g) Of what is modal bandwidth a measure?

h) In what units is modal bandwidth expressed?

i) What is the core diameter of single-mode fiber?


j) What is the limiting factor for transmission distance in single-mode fiber?

17.
In what two ways can businesses select multimode fiber to transmit Ethernet 1000BASE-SX LAN signals farther?
18.
Are noise and interference major propagation problems for optical fiber propagation? Explain.
19.
a) Compare the types of UTP used in corporate buildings and in low-speed PSTN leased lines.

b) Is all UTP wiring limited to 100 meters? Explain.

20.
a) Compare the 4-pair UTP wiring used in corporate buildings and the UTP wiring in the residential local loop.
b) Distinguish between the UTP wiring in the residential local loop and the UTP wiring used for lower-speed leased lines (under about 2 Mbps).
c) What is provisioning?

d) What type of transmission line technology do all DSL services use?


e) Why is 1-pair voice-grade UTP attractive?


f) Why is it all right that ADSL consumer service is asymmetric?


g) What equipment does the residential customer need for DSL service?


h) What equipment does the telephone carrier have to add to its end office switch?


i) What is the purpose of this device?

21.
a) What transmission medium do cable television companies primarily use?


b) Why is coaxial cable called “coaxial”?


c) Distinguish between the cable television trunk cable and drop cable.
22.
a) What types of amplifier are needed for cable data service?


b) What device do customers need for cable modem service?

End-of-Chapter Questions

Thought Questions
1.
What type of interference is most likely to create problems in UTP transmission?

2.
When a teacher lectures in class, is the classroom a full-duplex communication system or a half-duplex communication system?

Troubleshooting Questions
1.
A tester shows that a UTP cord has too much interference. What might be causing the problem? Give at least two alternative hypotheses, and then describe how to test them.
2.
What kinds of errors are you likely to encounter if you run a length of UTP cord 200 meters? (Recall that the standard calls for a 100-meter maximum distance.)
Perspective Questions

1.
What was the most surprising material for you in this chapter?

2.
What was the most difficult thing for you in this chapter?
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