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1. f(t)=H(t)e™, where H(t) is the Heavside function, a>0.
(1) Compute F(@). 5%

(2) Compute the Fourier transform of gl by using the result of (1). 7%
(Hint: a. e=H(t)e ™ + H (-t)e*, b. Time reversal)

(3)g(t)=H(t-4)e*sin(t—4), find G(w) by using the result of (1) and the theorems of modulation and
time shifting. 7%

(4)Proof #/To(t)]=1. 7%
(5) Solving the 'y, of y"(t)+3y'(t)+2y(t)=5(t-5). 7%
(6) Solving the 'y, of y(t)+3y'(t) +2y(t) = H(t)e™. 8%

(7) Solving the 'y, of y"(t)+3y'(t) +2y(t) = H(t)e™ = 5(t), where * is convolution operator. 4%

2. Proof the relations of F(w)and A(w),B(w), where F(w) is the Fourier transform of f(t), and
A(w),B(w) are the Fourier integral coefficients of f (t). 15%
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3. Letf(t):{g for cst<c and ¢ , k are positive numbers

for t<-c and t=>c

a) sketch the function f(t) 3%
b) is the function f(t) piecewise smooth 2%
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c) show that j |f(t)[dt converges 5%
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d) Find the Fourier integral coefficients, A,, B, ,of f(t) 12%

[e¢)

e) Find the Fourier integral of f(t), j [Aw cos(at) + B, sin(a)t)] do (3 %) and determine what this

0
integral convergesto 5%

f) if k:2i and ¢ — 0, find the Fourier integral of f(t) 5%
C

4.Let f(x)=xe " | g(x):|x|e"x‘

a) Find the Fourier transform of f(x)  12%
b) Find the Fourier transform of g(x) 13%



