
Recitation problem Set 5

1. Compute y(t) = (h ∗ x)(t) where

1 

0 
t 

x(t) 

t 

1 
0 

1 

2 

h(t) 

1 

Graphically y(t) =
∫∞
−∞ h(τ)x(τ)dτ
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For t− 1 < 0 i.e. t < 1
y(t) = 0 ”no overlap”
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For t− 2 > 1 i.e. t > 3
y(t) = 0 ”no overlap”

For 0 ≤ t− 1 ≤ 1 i.e. 1 ≤ t ≤ 2

y(t) =
∫ t−1
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2. What is the unit step response of the LTI system with

h(t) =
{

sin(t) 0 ≤ t ≤ 2π
0 else

What is the response of the system to x(t)=1 (for all t)

x(t) = u(t)

⇒ y(t) =
∫ ∞

−∞
h(τ)u(t− τ)dτ

=
∫ t

−∞
h(τ)dτ
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Clearly,y(t) = 0 for t ≤ 0 or t ≥ 2π.

For t ∈ (0, 2π)

y(t) =
∫ ∞

−∞
sin τdτ

= − cos τ |t0
= 1− cos(t)
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So summarizing,

y(t) =
{

1− cos(t) t ∈ (0, 2π)
0 else

x(t) = 1 ⇒ y(t) =
∫∞
−∞ h(τ)dτ = 0 , for all t.

3. Is the DT LTI system with

h[n] = (−1.01)nu[n]

Causal? Stable? Memoryless?

(Yes, No, No)

4. Is the CT LTI system with

h(t) = 2u(t)− 2u(t− 1) + δ(t + 2)

Causal? Stable? Memoryless?

(No, Yes, No)
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