EE470 — BIOMEDICAL SIGNALS AND SYSTEMS EXAM #1

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(t) is as shown in the figure
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(b) x(t)= 2 cos(nt+m/3) + 3 sin(3nt/2-1)
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Q2. Categorize each of the following signals as a finite energy signal or a finite power signal [5 Points

Each]:
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(b) x(t)=r(t) —r(t-1) (recall that r(t) is the ramp signal) v 1) v (r-4) F)
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EE470 — BIOMEDICAL SIGNALS AND SYSTEMS EXAM #1

Q3. For the shown triangular pulse A(t), sketch each of the following signals [5 Points Each]:
@ wnlt=Ar2-1) = A (EF-D4)

AND
(b) ya(t)=2 A(-2t+1)
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Q5. Determine whether the following signals are even or odd [5 Points Each]:

(a) x(t)=sin(2t) + cos (3t?)
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(b) x(t)=tsin (t)
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EE470 — BIOMEDICAL SIGNALS AND SYSTEMS EXAM #1

Q4. For each system, determine whether it is (i) linear, (ii) time invariant and (iii) causal [6 Points Each]:
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(b) y(t) =2+ 55 +x(t)
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EE470 — BIOMEDICAL SIGNALS AND SYSTEMS EXAM #1

6. For a linear time invariant (LTI) system, if the output of the system yi(t) is known for a particular input

X1(t) (unit step function) as shown, compute the output of the same system for an input xz(t) shown. [10
Points]
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7. Is it possible to compute the transfer function and impulse response for the systems defined by the
following differential equation? Derive the formula for them if possible [10 Points].

y'"'(t) + 3y'(t) + 2y(t) = 2x'(t) + x(t) ,with y(0) =0,y'(0) =0,x(0) =0
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EE470 — BIOMEDICAL SIGNALS AND SYSTEMS EXAM #1

8. Determine the unilateral Laplace transform of the following signals and systems [5 Points Each]:
(a) x(t)= e sin(100 t) u(t)
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9. Determine the causal inverse of the following Laplace transformations [5 Points Each]:
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(b) X(s) = =, ROC:whole s plane
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10. Compute the Fourier transformation of the following signals [5 points each]:
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11. Compute the inverse Fourier transformation of the following spectra [5 points each]:
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