EE470 — BIOMEDICAL SIGNALS AND SYSTEMS EXAM #2

Solve As Much As You Can — Maximum Grade: 100 Points

Q1. For each signal, determine if it is periodic, and if it is, find the fundamental period [5 Points Each]:
(a) x[n]=exp (-2mn)
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(b) x[n]= 2 cos(-rn+mr/3) + 3 sin(3n/2-1)
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Q2. Determine whether the following discrete signals are even or odd [5 Points Each]:

(a) x[n]=nsin(2n) + cos (3n?)
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EE470 — BIOMEDICAL SIGNALS AND SYSTEMS EXAM #2

Q3. For the shown discrete signal x(n), sketch each of the following signals [5 Points Each]:

(@) yi(n)=x(n/2-1)
(b) ya(n)=2x(-2 n+1)
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EE470 — BIOMEDICAL SIGNALS AND SYSTEMS EXAM #2

Q4. For each system, determine whether it is (i) linear, (ii) time invariant and (iii) causal [6 Points Each]:
(@) y(n) = Yi_1k y(n—k) + Th-o x(n—m) , YD =y(=2)=y(=3)=0
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EE470 — BIOMEDICAL SIGNALS AND SYSTEMS EXAM #2

Q5. For a discrete linear time invariant system, if the output of the system yi[n] is known for a particular
input x1[n] (unit sample function 5[n]) as shown, compute the output of the same system for an input xz[n]
shown. [10 Points]
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Q6. Determine the output of the system described by the following difference equation with input and initial
conditions as specified: [5 Points]

y[n]=x[n] + x[n-1] - y[n-1], x[n]=u[n-1], y[-1]=1 ‘ | | t Tt X{“‘\
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EE470 — BIOMEDICAL SIGNALS AND SYSTEMS EXAM #2

Q7. Determine a suitable sampling frequency for the following signals and explain: [5 Points Each]
(a) The signal with the shown Fourier spectrum

) X&) A
Min. SqmF‘lf:j QMT = S\Ijv\:._a bqv\_dwllH"
— 2 XloKHe= 20 K Ko 10 kHz EﬁkHz a
5 MHz
[ )
Bﬂhd uu;d'\‘\/\
(b) x(t) = %2 cos(1000 1) | ()
~— . be
LIAA/ W\oc,\u\\ o <5 >
— 1 1
~ Joo - —loeo Joao

L_’s/\-J
Bawduli dia = 100077

- l?_c,u A'l

= M SC\WLF\'V:? G"““?”M‘*/ = 246G S*/s

-+ 20

July 30, 2015



EE470 — BIOMEDICAL SIGNALS AND SYSTEMS EXAM #2

Q8. A signal (t) = cos (200rrt) was sampled with an ideal pulse train. Sketch the continuous-time Fourier
transformation for the following values of the sampling rate and estimate the reconstructed signal using

a lowpass filter with cutoff frequency of Qs/2: [10 Points] )(f
(@) fs =1k Samples/s
(b) fs= 100 Samples/s x T
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EE470 — BIOMEDICAL SIGNALS AND SYSTEMS EXAM #2

Q9. Write correct Matlab statements to perform each of the following tasks: [5 Points Each]

(a) Generate and plot the continuous time function x(t) = et cos (2 t/3) (u(t) — u(t-1))
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(b) Plot the discrete-time function: y[n] = cos(2m i#y8)
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(c) Compute and plot the continuous Fourier transform of function: f(t) = exp(j 2mt t/3) u(t-2)
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(d) Given a 32-point discrete signal array h, obtain its 128-point discrete Fourier transform H.

h= fFetlh, 129)

(e) Giventwo discretesignalss1=[1 1 0 0]ands2=[1 1 1 1],compute theirlinear convolution.
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