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EE 313 Signals and Systems (Fall 2024) Examination 3
Name Zlé/]/ ﬁ

Instructions: Show all work for full credit. Write answers in indicated places. Insert equation sheet inside exam.

1) A voltage v,(t) =16+ 7cos(at) +6.4cos(2myt) (V) —o <t <o is input into a circuit with a frequency
V:) (a)) _ RL :

response H(w)= = . Find the output v (f) voltage when @y = 1007 rad/s, R =
p (@) V(@) R +1/jaC put v, (1) g

509, R, =150Q, and C=20 puF. As part of the solution process evaluate H(w) at @ = 0, @y, and 2ax
(polar form w/ angle in radians).
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2) The transfer function of a linear, time-invariant, casual (no initial energy), discrete-time filter is given by
22 +02z+0.27

24036
First, find the partial fraction expansion of H(z)/z. Then, find an entirely real, analytic expression for
the unit-pulse response A[n] of the system for all » 2 0. Calculate h[O] A[1], and A[3].
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3) Given signal x(r) =8+$’sin(300t), —w <t <w, find the frequency spectrum X(w) and draw a fully

labeled sketch of the magnitude of |X (a))l on provided axes. If x(¢) is to be sampled, determine the

maximum sampling rate Tmax and corresponding minimum sampling frequency @min to avoid aliasing. If
x(7) is then sampled at a rate 7=7/250s = 12.5664 ms, does the sampled signal x[n]= x(nT) experience

aliasing? For x[n], draw a fully labeled sketch of the magnitude of the frequency spectrum |X S(a))| on

the provided axis for the frequency range shown.
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4) The transfer function of a linear, time-invariant, casual (no initial energy), discrete-time filter is given by

z+0.5
H(z)= .
@) z2=0.1z+0.72
a) For an input x[n] = 6u[n], find X(z) and the output ¥(z) of the system as a rational function.
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b) Without solving for y[n], determine y[0] and y[1]
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