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Midterm exam 01
Solutions

Task 1

a) (2p.)
〈αx1(t) − βx2(t), x1(t)〉 = α〈x1(t), x1(t)〉 − β〈x2(t), x1(t)〉 = α |x1(t)|2= α

〈αx1(t) − βx2(t), x2(t)〉 = α〈x1(t), x2(t)〉 − β〈x2(t), x2(t)〉 = −β|x2(t)|2= −β

b) (2p.)

x4(t) =
d
dt

2 · tria
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c) (2p.) ∫∞
−∞

x3(t)δ(t − 1)dt =
∫∞
−∞

x3(1)δ(t − 1)dt = x3(1)
∫∞
−∞

δ(t − 1)dt = x3(1) = 1

d) (4p.) .
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When t ≤ 0 signals x5(λ) and x5(t − λ) do not overlap and
so convolution y(t) = (x5 ⊗ x5)(t) = 0.
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When t > 0, pulses do overlap on interval [0, t], and convo-
lution can be calculated as follows:

y(t) =
∫∞
−∞

x5(t − λ)x5(λ)dλ =
∫ t

0
e−α(t−λ)e−αλdλ = e−αt

∫ t

0
e−α(λ−λ)dλ = e−αt

∫ t

0
e0dλ

= e−αt
t/

0

λ = te−αt

y(t) = te−αt · uH (t)
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a) (3p.)

E =
∫∞
−∞

|x(t)|2dt = 2
∫1

0
(1 − t)2 dt = 2

∫1

0

(
t2 − 2t + 1

)
dt

= 2
1/

0

(
t3

3
− t2 + t

)
=

(
1
3
− 1 + 1

)
=

2
3

b) (2p.)

Y ( f ) = Tsinc2( f T)

c) (2p.)
Y ( f ) = exp−j2π f t0 sinc2( f )

d) (3p.)
Y ( f ) = T exp−j2π f t0 sinc2(T f )
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a) (1p.)

T0 =
1
5

Signal contain frequencies 10 Hz and 5 Hz.

b) (3p.)

xk =


1, |k |= 2
1/2, |k |= 1
0, else

c) (2p.)
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d) (2p.)
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e) (2p.)

P =
1
2
+ 2 =

5
2


