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Problem 1





A.


Non-Linear:	The system is non linear because superposition does not hold for the


system.





[a1x1 + a2x2](t) = 2[a1r1 + a2r2](t) + 4[-a1r1 - a2r2](t - 0.5) + 2[a1r1 +a2r2](t - 1) + 


[a1u1 + a2u2](t - 1) + [-a1u1 - a2u2](t - 2)





	Causal:  This system is causal because it depends on past & present values of t.





	for t = 2 	x(t) = 2r(t)-4r(t-0.5)+2r(t-1)-u(t-2)


			x(2) = 2r(2)-4r(1.5)+2r(1)+u(1)-u(0)





	Time Varying:	This system is time varying because the output changes with time.


this is evident from the plot of the input/output relationship, we see that the curve never returns to the “A” position once the sequence has started.  Therefore, the system is time varying.





Dynamic:	The system is dynamic because the output depends on past vales of t.  Each position on the curve depends on previous position of the curve.  Part “C” cannot happen without first going through part “C”.  This is a system with memory.








B.  x(t) = 2r(t)-4r(t-0.5)+|2r(t-1)+u(t-1)-u(t-2)





the first ramp function has positive slop and start at t=0.


the second ramp function is double the first ramp function in magnitude and has a negative slope causing the signal to decrease toward 0 starting at t=0.5.


the third ramp function is half the magnitude of the second with a positive slope which causes the magnitude of the signal to be 0 at t=1.


a unit step also starts at t=1 which raises the magnitude of the signal to 1.


a second unit step with a magnitude opposite the first unit step causes the entire magnitude of the signal to drop to 0 for all time starting at t=2.





C.  			
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			as T ( ( the limit will go to zero.  Therefore, P=0
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			E = 2.33





Since the Power is zero and the Energy is a finite number, the signal is therefore an Energy signal.  It does have a finite duration.





To calculate the average DC value of a signal, one would use the following equation:





� EMBED Equation.2  ���


The following conclusions can be made:





The signal lasts for a finite duration of time 0<t<2, therefore, it is an energy 	signal.


	


In order to visualize the answer:


Place a resistor on the end of the circuit and evaluate the output for infinite time.  The value of the output will be zero.  Therefore, the average value of the dc signal is zero.


					A0 = 0.


Problem 2





A.	h(t) = u(t+2)-u(t+1)+u(t-1)-u(t-2)


	x(t) = -u(t+1)+2u(t)-u(t-1)


	y(t) = x(t)*h(t)





To find the convolution of x(t) with h(t), the convolution integral formula can be used:





� EMBED Equation.2  ���








Or a graphical convolution can be used to illustrate the answer.  The following graph represents the output of the signal as x(t) is convoluted with h(t).








                  Graphical Convolution


� EMBED Excel.Chart.5 \s ���


y(t) = -r(t+3)+3r(t+2)-3r(t+1)+3r(t-1)-3r(t-2)+r(t-3)  Note:  y(t) = 0 for t < -3 and t > 3.








B.  Non-Causal:  The system is non-causal because the response of the output to the input depend on future values of the input.





for t = 2.	x(2) = -u(3)+2u(2)-u(1)

















Problem 3





Using symmetry, the wave has Half-Wave Even Symmetry.  Therefore, bn = 0.


	





The average DC value of this signal is as follows:
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			A0 = 1.5





C.
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Since the filter removes all of the frequencies above 30 Hz, only the 1st harmonic n=1 will pass through the filter.  The fundamental frequency of the signal is 25 Hz.  





D.


	To compute the power of the output y(t), Parseval’s theorem is used as follows:
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				X0 = A0 = 1.5
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				P = 3.06 W


