Math 267 Midterm TI
Mar 26, 2010
Duration: 50 minutes

Name; Student Number:

This exam should have 8 pages. No textbooks, calculators, or other aids are
allowed. One page of notes (two-sided) is allowed. There are 4 questions in this
exam, each worth 10 points.

Problem 1 (10 points)
Consider the system with input 2(¢) and output y(t) characterized by the equation
y" (&) + 5y (8) + 6y(t) = 2(t).
{a) Find the transfer function H(w) and the impulse response H (1).

(b) Find y(¢) when z(t) = (¢ — 3).
{¢) Find y(t) when 2(t) = e™*u(t + 4).
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Problem 2 (10 points)

(a) Find A(t) = (rect  cos)(t). [Hint: Calculate the convolution directly.]
(b) Find the Fourier transform of f(t) = e™1. [Show your work.]

(¢) Use part (b) to compute the Fowrier transform of fan(t) = e # cos(t).
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Problem 3 (10 points)

Find the inverse Fourier transform of the following functions.
(@) Flw) 1
a) f(w) =
(2 + iw) (5 + iw) (6 + tw)’

(b) g(w) = cos(bw + 7/2).
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Problem 4 (10 points)

Use properties of Fourier transforms to calculate the following integrals. Show your work.
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For (b), the same method as (c) works. You do not need to use Parseval
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