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1 Questions



3

2 Problem 1

Solution

Folding ℎ (𝜏) to becomes ℎ (−𝜏). Therefore, when 1+ 𝑡 < −1 or 𝑡 < −2, then 𝑦 (𝑡) = 0 since there
is no overlap.

When −1 < 1 + 𝑡 < 1, or −2 < 𝑡 < 0, then there is partial overlap. In this case

𝑦 (𝑡) = �
1+𝑡

−1
cos (𝜋𝜏) 𝑑𝜏 − 2 < 𝑡 < 0

=
1
𝜋
[sin (𝜋𝜏)]1+𝑡−1

=
1
𝜋
[sin (𝜋 (1 + 𝑡)) − sin (−𝜋)]

=
1
𝜋

sin (𝜋 (1 + 𝑡))

When 1 < 1 + 𝑡 < 3, or 0 < 𝑡 < 2, then there is partial overlap. In this case

𝑦 (𝑡) = �
1

𝑡−1
cos (𝜋𝜏) 𝑑𝜏 0 < 𝑡 < 2

=
1
𝜋
[sin (𝜋𝜏)]1𝑡−1

=
1
𝜋
[sin (𝜋) − sin (𝜋 (𝑡 − 1))]

=
−1
𝜋

sin (𝜋 (𝑡 − 1))

When 3 < 1 + 𝑡 or 𝑡 > 2 then 𝑦 (𝑡) = 0 since there is no overlap any more. Hence solution is

𝑦 (𝑡) =

⎧⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎩

0 𝑡 ≤ −2
1
𝜋 sin (𝜋 (1 + 𝑡)) −2 < 𝑡 ≤ 0
−1
𝜋 sin (𝜋 (𝑡 − 1)) 0 < 𝑡 ≤ 2

0 𝑡 > 2

The following is a plot of 𝑦 (𝑡)
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In[ ]:= mySolution[t_] := Piecewise[{

{0, t < -2},

{1/ Pi Sin[Pi (1 + t)], -2 < t < 0},

{-1/ Pi Sin[Pi (t - 1)], 0 < t < 2}, {0, True}}]

Plot[mySolution[t], {t, -3, 3}, PlotStyle → Red, GridLines → Automatic,

GridLinesStyle → LightGray, AxesLabel → {"t", "y(t)"}]

Out[ ]=
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Figure 1: Plot of 𝑦(𝑡)



5

3 Key solution
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