ECE 2305: Introduction to Communications and Networks

Quiz #3
3:00-3:30 PM, April 10, 2014

Name: _(c) /(/Zé6|0’)’?$

Box #:

Instructions:

Do not open this quiz until you are instructed to do so.

This quiz is closed book, but you are permitted to bring one two-sided 8.5” by 11” sheet of
notes.

Calculators are permitted.

Laptops or other electronic devices with wireless capability are nof permitted.
No collaboration is permitted; the WPI academic honesty policy is in effect.
You have 30 minutes to complete the quiz.

No partial credit will be awarded for multiple choice problems.

Please submit your sheet of notes when you turn in your quiz.

Problem Points Score
1 15
2 5
3 )
4 10
Good luck!




1. Propagation modeling (15 pts total) Consider the wireless propagation model
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where A, is the carrier wavelength (meters), and G; and G, are the absolute transmit and
receive antenna gains, respectively, d is the distance between the transmit and receive antennas
(meters), and h; and h, are the transmit and receive antenna heights, respectively.

{(a) b pts. What are the implicit assumptions in this wireless propagation model?
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(b) 10 pts. Suppose d, Gy, G, and ), are all fixed but you are allowed to vary h; and/or
h. (the transmit and receive antenna heights). How should %; and h, be selected to
minimize the attenuation?

‘ . T h ;\r-
gﬂn Aééé&“f allemumalion oeewrn w’;‘e"" t/\.ﬁ f% SWL(?-A@;)

LT hthi
e d

Son (D_.?T})t}\r- — 7 o Z?T/»tAr 7 -

(s €ar3es’f. {ence Sr'ml( ) <1 ) Lot maed

Me ol deod 2 /

Homee ) l\{:/'-r = )'C”(- (%*'ZZ‘

——

The proa&-m/f—e% onLerna }qe(,('f/\/& g}lg._.,@d be .2_2_7“/ """‘*’F’t‘f"&
0# XC 0‘{.




2. Shannon Limit (5 pts) Which channel has a larger Shannon capacity: (a) 20 MHz band-
width with SNR=10 dB or (b) 40 MHz bandwidth with SNR—=6 dB? Explain.
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3. Conditional get with http protocol (5 pts) In the lab, we saw that the http protocol
performs a “conditional get” when requesting an object from the server. What is the reason

for including this feature in the http protocol?
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4. NRZ-L versus NRZ-I (10 pts) Recall the NRZ-I. (Nonreturn to Zero Level) and NRZI
(Nonreturn to Zero, invert on ones) encoding schemes. Sketch the waveforms for NRZ-L and
NRZI-encoded signals corresponding to the bit stream 111001101. Use the figures below to
make your sketch neat. For NRZI, the first bit has been already skefched; just sketch the
remaining bits.
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