ELEC-A7200 Signals and systems

Midterm exam 01

Autum 2019 Solutions
Task 1
a) (2p.)
(axi(t) = Bxa(t), x1(1)) = a{x1(1), x1(1)) — B{xa(0), x1(1)) = a|x1()]*= @
(axi(t) = Bro(t), x2(1)) = axy (1), x2(0)) — B2 (D), x2(0)) = —Blxa()]*= =B
b) (2p.)
x4(0) = %2 - tria (%)) = rect (%) — rect (g)
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d) (4p.).
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When ¢t < 0 signals x5(1) and x5(t — 1) do not overlap and When ¢ > 0, pulses do overlap on interval [0, ¢], and convo-

so convolution y(¢) = (x5 ® x5)(t) = 0.
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lution can be calculated as follows:
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Task 2
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a) (3p.) 1 1
E= I lx(t)|dt = zj (1—-12dt = 2J (t2—2t+ 1)d;
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b) (2p.)
Y(f) = Tsinc*(fT)
¢) (2p.)
Y(f) = exp™ " sinc?(f)
d) 3p)

Y(f) = T exp /20 sinc®(T f)
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Task 3
a) (Ip.)
1
T() = g
Signal contain frequencies 10 Hz and 5 Hz.
b) (3p.)
1, |k|=2
xe =13 172, |k|=1
0, else
©) (2p)
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d) (2p.)
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