Chapter 3 Review Questions:

Physical Layer Propagation

Test Your Understanding Questions for Chapter 3

1.
a) What is propagation? b) What are propagation effects? c) Why are propagation effects bad?

a) Propagation occurs when a signal travels through a medium.

b) Propagation effects are changes that take place to a signal as it travels through a medium.

c) Propagation effects are bad because if they are too extensive, the receiver may not be able to read the signal correctly.

2.
a) Distinguish between analog and binary data. b) Which type of network usually carries analog data? c) Binary data?

a) Analog data rises and falls among an infinite number of levels (loudness levels, voltage levels, and so forth). Binary data consists of a string of ones and zeros.

b) The telephone network normally carries analog data.

c) Data networks normally carry binary data.

4.
a) Distinguish between binary and digital transmission. b) Is binary transmission digital? c) What is good about having multiple states instead of just two? d) What is bad about having multiple states?

a) In digital transmission, there are a few states. In binary transmission, there are exactly two states.

b) Binary transmission is a special case of digital transmission.

c) Having multiple states allows the sender to transmit multiple bits in each clock cycle.

d) If there are multiple states, relatively small propagation effects may result in errors.

5.
a) Distinguish between the bit rate and the baud rate. b) When are the two equal?

a) The bit rate is the number of information bits transmitted per second. The baud rate is the number of clock cycles per second.

b) The two are only equal for binary transmission.

6.
a) In sending binary data over an analog transmission line, what kind of device does the conversion? b) Describe amplitude modulation.

a) Modem

b) The amplitude (intensity) of the signal is kept at one level to send a zero, at another level to send a one.

9.
a) In 4-pair UTP, how many wires are there in a cord? b) What surrounds each wire? c) How are the wires of each pair arranged? d) What is the outer covering called?

a) 8 wires

b) insulation

c) The two wires in each pair are twisted around one another.

d) The outer covering is called the jacket.

10.
Why is 4-pair UTP dominant in LANs for the access line between a NIC and the switch that serves the NIC?

Four-pair UTP is easy to install and rugged enough to withstand normal office abuse.

11.
a) Describe the attenuation problem and why it is important. b) Describe the noise problem and why it is important. c) 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.

a) Signals attenuate (get weaker) as they travel. If the signal becomes too weak, it will not be readable by the receiver.

b) Noise is random energy in a transmission medium. Noise energy adds to the signal energy. If there is a noise spike, the combined energy may not be readable by the receiver as the original signal.

c) Even if the noise level is constant, the signal will attenuate, so the number of noise errors will increase.

12.
How are UTP attenuation and noise errors kept to an acceptable level? Explain.

UTP attenuation and noise errors are kept to an acceptable level by limiting cord length to 100 meters.

13.
a) Distinguish between electromagnetic interference (EMI), crosstalk interference, and terminal crosstalk interference. b) How is interference controlled? Explain. c) How is terminal crosstalk interference controlled? Explain.

a) There is a hierarchy of concerns. EMI is any electromagnetic interference from an external source.

Crosstalk interference is a specific type of EMI that takes place between adjacent pairs of wires (not between the two wires in a pair but between pairs).

Terminal crosstalk interference is crosstalk interference at the end of a cord, where the wires have been untwisted to put into an RJ-45 connector. In UTP, terminal crosstalk interference usually is the dominant form of EMI.

b) Interference in general is controlled by twisting the wires in a pair around one another. This creates immunity to general EMI and crosstalk interference

c) Terminal crosstalk interference is controlled by not unwrapping the wires in a pair more than 1.25 cm (half an inch).

19.
a) What are the three characteristics of radio signals? d) What is a hertz? e) When would you use frequency to describe propagation? f) When would you use wavelength? 

a) Wavelength, frequency, and amplitude

d) Hertz is a measure of frequency; one hertz is one cycle per second.

e) We normally use frequency to describe radio propagation.

f) We normally use wavelength to describe light propagation.

20.
Distinguish between the a) frequency spectrum, b) service bands, and c) channels. d) How can multiple signals be sent without interference?

a) The frequency spectrum is the range of all possible frequencies, from 0 Hz to infinity.

b) A service band is a range of the frequency spectrum in which a particular service is authorized. (AM radio, FM radio, television, etc.)

c) A channel is a range of frequencies used to send a single signal (e.g., channels on television).

d) Multiple signals can be sent without interference by sending them in different channels. Note: there is always a little interference between adjacent channels.
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