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1. (30 pts.) Determine y(f) by solving the-followingdifferential equations:

{(a) (10ps) ' +2y"+y=0, wor= yth= FUO =4"(0) =0

{(b) (10 pts.) r_v%+ v =321, y(-1)=0.

e (opsy 457 H0)=2, *'(0)=y(0)=3(0)=0

L

2. (20 pts.) Consider the two signals p(f) = x(f)*h(f) and z(1)= x(3¢)* h(3r) (note
that the symbol “#" is represented as the convolution integral), and assume that
X{jw) and H(jw) arethe Foutierirarmsfomms of —=f7) |and A{f).

{a) (10 pts.) Use Fourier transform propertics toshow that z(r) can be represented
in the form z(f) = Ay(Br), and determine the values of 4 and B,

(b (10 pts) IT x(r) SN ond h(r) is a-unit impuls¢ function, determine and
Tt

sketch the Fourier transform of j(!ff_—- -

3. (20 pts.) Consider the following initial-value problem (IVP):

‘]."'i-k_}’:.l‘ﬂ_‘.. y{’ﬂ'._—_l_ keW,

(a) (10 pts.) Find the Laplace transform of'the solution for this IVF.

(b) (10 pts.) Determine the mluuan—afvthm by finding the nverse Laplace
transform of part (a).

4. (30 pts.) True or false? Justify vou answers. (Give a brief proof or explanation if it is
. . . ) b
true, Otherwise, give a right correction or counterexample fio show that it 1s false).
o= ” .
(a) (6 pts.) The function f£,(f) is equal to the funcuon f.(s) if and only if their
Laplace transforms are identical.

(b} (6 pts.) A constant multiple of a solution of & linear differential equation is also a
solution.
(¢} (6 pts.) If the Laplace transform of f(t) is F(s), then the Laplace transform

of the function & J:_f (ridr canbe wntwas 'F[T- 4

{d) (6 pts.) The Fourier transforms of real and pva?ﬂ?'rgnah are also real and even.

(e) (6 pts.) The boundary-value prci)l?.m 3" :'q_}_}_f_;_'_ﬁ_:, ph = y{-;:)= 0. where

@& 9. possesses only the trivial folution.




