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1. (%154, & -] %234) Given Laplace transformY (s) = L{y(t)} = j: y(t)e*'dt, please derive
e 1
A —st _ -
(1) L{1}_j0 e dt = :
@ U= :te‘s‘dt ==

() L{e"}2 [ e etdt=——
0 s—a
jat —jat
(4) Hcosat}=— 3 > (Hint: using the previous resultwithcosat:%)
s“+a

O LD 2 5v(9)- y(0)

2. (¥ 20%4) Consider the equation y'(t)+ y(t) =t.
(1) (64 ) With the initial condition y(0) = 0, solve the equation by using Laplace transform.
(2) (6%4) Show that the general solution is of the form: y =y, +y = Ce™+At+B.
(3) (74) Solve the equation by finding a function v(t) so that the equation can be represented as

d —
a[V(t) y(OI=tv(t).

3. (£94, % ] 3£34) Given Fourier transformY (o) = F{y(t)}= .[jo y(t)e ”'dt, please derive

o

(1) F{e = I _0 ' e"'”tdt+J': e e ”dt)

Y(w—a)+Y (w+a)
2

(2) F{y(t)cosat}=
B) F{y(t-a)}=e " ()

4. (%64, =] 4224 ) Given Fourier transformY (o) = F{y(t)}é'[_w y(t)e ”dt, evaluate (1) F{e ! cos2t},
2) F{e "}, (3) F{e ¥ cos(t-23)}.
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5. (104) Find the general solution to the equation:
y"-7y'+10y = 24¢*

6. (=104, = -] 4854 ) (1) Find the angel between the vectors a=i+ j+k and b =-i—j+2k. (2) Find the cross
product axb.

7. (£104, # -] 4854 ) Consider the vectors u, =<1,0,0>, u, =<1,1,0 >, and u, =<1,1,1> in the vector space R°.
(1) Show that u,, u,, and u, are independent.
(2) Express the vector a=<3,-4,8 > as a linear combination of u,, u,, and u,.

8. (204, = -] 3254 ) Consider the matrix

5 -1 0
A=/0 -5 9
5 -1 0

(1) Find the characteristic equation of A.
(2) Find the eigenvalues of A.
(3) Find the eigenvectors of A.

(4) Find the inverse matrix A™, if it exists.




