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1. (20 points)The function described as following; f(t) = u(t) — u(t— 1)
u(t) is a unit step function
Answer the following questions
(@) (5 points) Find the Laplace transformation of f(t)
(b) (5 points) Find the Fourier transformation of f(t)
(¢) (10 points) Let f(t) be a periodical function with four seconds period
( p = 4), then find its Fourier series. (Hint: even or odd expansion)

(Hint: F(s) = [, f(©e™tdt  F(w) = [ f(t)e ™ tdt
2. (10 points) Find the following integration
fgr cos(t — 1) dt

(Hint: Using Laplace transform techniques)
3. (10 points) Find the'directional derivative of f = x2 + y? + z?2
atP:(3,2,1) inthe direction a=[1 0 1]

4. (20 points) To solve the differential equation j + 4y + 8y(t) = sin2t
y(0) = y(0)=0

5. (20 points) x,(n) =1[1,2,3,1], x,(n) =[1,2,3,1,0,0,0,0]
x3(n) =10,0,0,0,1,2,3,1]
The DFT (Discrete Fourier Transform) is

i2mkn

X(k) = XaZgx(n)e” v
a. (10 points) Find the DFT of x;(n), X, (k)
b. (10 point) Show the differences of X,(k) and X5(k)
The X,(k) and X3(k) are the DFT of x,(n) and x3(n),

respectively.

6. (20 points) A matrix A = [_25 _22]

a. (10 points) Find the eigenvalues and eigenvectors of A.
b. (10 points) Find the inverse matrix of A.




