TEST 1

ENTC 4307

TELECOMMUNICATIONS

(Individual Exams are due March 13, 2004, Group Explanations and Group Grade Sheets are due March 16, 2004)

(Each problem is worth 10 points.)
1. Define the following terms:

a. RF

b. Continuous

c. Discrete

d. Wireless

e. Random

f. Determinate

2. Complex numbers z1 and z2 are given by:
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a. Express z1 and z2 in polar form.

b. Find |z1|, |z2|, and calculate the product z1 ( z2 and the ratio z1 / z2 in polar form.

3.   A transmission line of length l connects a wireless communication antenna to a voltage source with frequency f.  Assuming that the velocity of wave propagation on the line is c = 3(108 m/sec, for which of the following situations is it reasonable to ignore the presence of the transmission line in the solution of the circuit:

a. l = 0.1 m, f = 1 GHz
b. l = 1 m, f = 1.8 GHz
c. l = 0.01 m, f = 0.9 GHz
d. l = 5 cm, f = 5.4 GHz

(Hint:  The presence of the transmission line can be ignored when 
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4.   A lossless 50- transmission line is terminated at an VHF antenna load with                        ZL = (50 + j25) .  Use the Smith Chart to find:

a. the reflection coefficient ,

b. the standing wave ratio

c. the input impedance at 0.35  from the load,

d. the input admittance at 0.35  from the load,

e. the shortest line length for which the input impedance is purely resistive (no imaginary part.)

f. Compare the results of the Smith Chart with those obtained by the theoretical formulas for the reflection coefficient, the standing-wave ratio, and the input impedance.  (DO NOT FORGET THE PHASE ANGLE FOR THE REFLECTION COEFFICIENT AND FOR THE INPUT IMPEDANCE).

5.  
A lossless 50 W coaxial transmission line is to be matched to a satellite parabolic antenna with ZL = (75 + j20) using an open-circuited stub.  Use the Smith Chart to determine the stub length and the distance between the antenna and the stub.  There are two matching points with different stub lengths and distances).

6. Suppose X is uniformly distributed as shown.  Find E(x), E(x2), E(cos x) and E{(x-m)2}.
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7.  Find the mean and variance of x, where the density of x is shown below.
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8.  A signal is given by




r(t) = s(t) + n(t)

where




s(t) = 5 cos2 ( 1000t + 10cos 2 ( 1000t


The noise n(t) is white noise with power No = 0.05 watt/Hz.  The total received signal is put through a bandpass filter with passband between 990 Hz and 1100 Hz.  Find the SNR at the filter output.

9.  White noise forms the input to the RC circuit shown.  Find the autocorrelation and power spectral density at the output of the filter.



10.  Repeat problem 9 for an ideal lowpass filter with cutoff frequency fm, as shown.


Self/Peer Team Assessment

Team Name:





Date:







1. Please circle the rating that best describes your team for each of the three items below.
a. Did all members of the group share in the team's responsibilities?
	Some members did no work at all
	A few members did most of the work
	The work was generally shared by all members
	Everyone did an equal share of the work


b. Which of the following best describes the level of conflict at group meetings:

	No conflict, everyone seemed to agree on what to do
	There were disagreements, but they were easily resolved
	Disagreements were resolved with considerable difficulty
	Open warfare:  still unresolved


c. How productive was the group overall?
	Accomplished some but not all of the project's requirements
	Met the project requirements but could have done much better
	Efficiently accomplished goals that we set for ourselves
	Went way beyond what we had to do exceeding  even our won goals


2. Please rate yourself and each team member on how well the following phrase describe your team's work:

	Disagree

1
	Tend to disagree

2
	Tend to agree

3
	Agree

4


	Team Members’ Names
	
	
	
	


	a.  Failed to do an equal share of the work
	
	
	
	

	b.  Kept an open mind/was willing to consider other’s ideas
	
	
	
	

	c.  Was fully engaged in discussions during meetings
	
	
	
	

	d.  Took a leadership role in some aspects of the project
	
	
	
	

	e.  Helped group overcome differences to reach effective solutions
	
	
	
	

	f.  Often tried to excessively dominate group discussions
	
	
	
	

	g.  Contributed useful ideas that help the group succeed
	
	
	
	

	h.  Encouraged group to complete the project on a timely basis
	
	
	
	

	i.  Delivered work when promised/needed
	
	
	
	

	j.  Had difficulty negotiating issues with members of the group
	
	
	
	

	k.  Communicated ideas clearly/effectively
	
	
	
	


3. Please review the items on the front side of this form and then write a brief description of any problems or conflicts you encountered in working with this group and how they were resolved.

4. Based on your opinion of each team member’s performance (including yourself):

· Please distribute 100 points among the members for their overall contribution to the team’s efforts (including work, communication, problem solving, etc.).  The total points should add up to 100.
· Assign a job title such as organizer, yes-man, negotiator, idea person, technician, pessimist, obstructer, etc. that best describes the role each member assumed in the group.
· Please provide one reason why you assigned that role.
	Name:
	# of points
	Job Title
	Reason for assigning role

	(Self)


	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


5. Please circle the name of the member who you think provided the most leadership in this group.

6. Describe what you learned about teamwork during this assignment.
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