Part I. Multiple choice 9 points each

1. The Laplace transform of f(t) = tet s

1 1-5s

d. F(S) =S+ eS b. F(S) = m C. F(S) = —52—

d. F(s) = 512 e. F(s) =s2 +es

2. Assume Wf(t)} =\[sny .  Then i et f(t)} =

a. 5—1_12 b. e-zs\/g C. €251 /S—EZ d. S—EZ e. S@Z

3. Denote with uc(t) the unit step function. Find the Laplace transform of

f(t) =t +u()(t-1).

a. F(s)=s2+e2s b. F(s) ——512 c. F(s) = §22++3_sa

—e-S -
d. F(s) = 1—55— e. F(s) = 1—;26—



4. Denote by §(t) the Dirac delta function. Calculate the following
improper integral:

® _tcos t
[ & ™  st-madt
(0]

a. 8(2) b. 2 c. O d. The integral is undefined. e. e
t
5. Let f(t) = f sin (t-t) cos Tt dr The Laplace transform of f(t) is
0
1 S b s2 S
3241 tsZ41 " (2 + 1)2 C G+1)2
d —2—25 e. es —2—5
" (sé+ 1) ) s¢ + 1

6. The solution of the initial value problem
y'+4y=28(t-7),y(0)=0,y(0)=0is

a. u(t) sint b. ug(t) sin (t- 7 ) C. Un(t) cos 2 (t-7)
7 7 7
Tt
d. uq(t) sin (t—%) e. e~2r sin 2(t—121[)
Z



7. The eigenvalues of the matrix <_12 _12> are

a. 3and 1 b. -3 and -1 c. 3and-1d. -3 and 1

e. 3 is a repeated root.

3 2 2 0
8. The matrix ( 12 4 11) has an eigenvector ( 11) :

The eigenvalue which corresponds to this eigenvector is

a. 3 b. 2 c. 1 d. -1 e. -2



Part Il. Partial Credit will be given for the following questions only if work is
clearly shown. No credit for answer alone or unmotivated.

9.(10 points) Determine whether the vectors

x(M =(1,2,0,-1),x(2) =(7,4,2,-3)and x3) =(2,-1, 1,0) form an
independent or a dependent set.

10. (18 points) Let A = (6 _12> .
a. Find the eigenvalues and eigenvectors of A.

b. Solve the initial value problem x' =Ax x(0) = (} ) .

c. Sketch the trajectories of this system






