Test 1
(February 19, 2007)
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Given two functions 
[image: image37.emf]1

2

1



, s

2

3

3

t

4

) ( 4





u e



 and f(t) shown. Determine the value of the convolution integral at t = 3 s. Assume: 
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Solution: Method 1: If the pulse is folded and shifted to the right by t = 3 s, the figure becomes as shown. The convolution integral, shown shaded is: 
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8(0.368 – 0.050 = 2.54.
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Method 2: If the exponential is folded and shifted to the right by t = 3 s, it becomes 
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 the figure becomes as shown. The convolution integral, shown shaded is: 
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8 as before.
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Method 3: f(() can be expressed as 
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. The convolution integral becomes the convolution of 
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 with two step functions. Convolving with 
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, t = 3. Convolving with 
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, t = 3. Adding the two integrals gives 
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Method 4: Direct evaluation: 
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. The convolution integral becomes 
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. The first integral is 
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. The second integral is 
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. Adding the two integrals gives 
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