EE432 Fall 08 Homework Problem Set 1 (PS01)

Turn in your code and copy/paste the results from the MATLAB command window.

1. Generate a plot of y(n) = sin(2nx), where n=0,1,2,...100. Label your plot using xlabel and
ylabel. What should the value of the output y(n) be in this equation? Why is it not what you
expect it to be when using MATLAB?

2. Use MATLAB to find the cumulative sum of the first 100 natural number (i.e., the sum of
1,2,3,...100).

3. In communications receivers, the thermal noise power is computed with the equation N=kTB,
where N = noise power in Watts, k = Boltzmann’s constant (1.38x10™ Joules/Kelvin), T is the
noise temperature associated with a receiver (°K) and B is the receiver’s bandwidth in Hz. The
units work out, since 1 W =1 Joule/sec.

Compute the noise power for a receiver with a 500 kHz bandwidth with a noise temperature of
200 °F (note: °K = °C + 273, and °F = 9/5 (°C) + 32).

Since this value is most useful in decibels, convert this power to decibels relative to 1 Watt,
which is in units of dBW (dBW = 10 logio(Power in Watts). Note: in MATLAB, there is a
difference between the log function and the log10 function.

4. Use the MATLAB randn function to create a vector of 10 values from a Gaussian (Normal)
distributed set of random numbers, with mean of 2.0 and standard deviation 1.5. What is the
average of these 10 random numbers you created (use MATLAB)? What is the standard
deviation (use MATLAB)? Fill in the table below for this trial, then repeat it 2 more times for
an increased number of random numbers, and fill in the table below after each trial. What can
you say about the accuracy as more random numbers are used?

Trial Number of Mean (2.0) Std. Dev. (1.5)
Random
Numbers
1 10
2 100
3 10,000




