MA26600 EXAM 3 PRACTICE PROBLEMS FALL 2010

1. Given f(t) = { tl 11£(1) E i <1 , determine F(s) = L{f}.

A.
B.
C. ——

D, ————

E.

W | =

2. Let y(t) be the solution of the initial value problem
y'+2y +3y=0(t—1)+u(t), y(0)=0, y'(0)=1

Compute the Laplace transform of y(t).

1+e® 6—28
A. Y(s) =
(s) s2+2s+3 + s(s2 4+ 2s+3)
e ®—2 e=2s
B. Y(s) =
() 2+ 2s + s(s% 4 2s)
2 —5 —2s
C. Y(s)= 1 5F¢ ¢
s242s+3  s(s2+2s+3)
1 +6725 e~ S
D. Y(s) =
() 82+28+3+8<82+28+3>
2—s5—¢e"° e 2
E. Y(s) =
() s2+23+3+8(52+23+3)
1— e 75
3. Find the inverse Laplace transform of F(s) = e
s(s2+1)

A. 1—cost—u(t)(1+ cost)
(1 —e ™) (1 — cost)
1—cos(t) —6(t —m)
(14 €™)(1+ sin(t))
1 —cost —ur(t)(1 — cost)

=0 Qw

¢
4. Let f(t) = / (t — 7)% cos 27 dr. Find the Laplace transform of f(¢).
0

12
s2(s2+1)
6 s
Bat e

12
s*(s2 +4)

6
s3(s2 +4)
6(s —2)
st(s? +4)

A.
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5. Find the inverse Laplace transform of 2287—’_1
52 —3s—4
A. (7/5)e % + (3/5)et

B. (9/5)e* + (1/5)e~*

C. 9et et

D. 2¢ % 4 ¢t

9/5 1/5
E. L2 4 2
=4 741

6. Solve the initial value problem

y' —4y=90(t—1), y(0)=0, ¢'(0)=0

A. y(t) = ua(t) sinh(t — 2)
B. y(t) = 2us(t) sinh(2t — 2)

C. y(t) = %ul(t) sinh 21
D. y(t) = %ul(t) sinh(2t — 1)
E. y(t) = %ul(t) sinh(2t — 2)

7. Convert the second order differential equation 3" + 5y’ + 4y = 1 into an equivalent first order system
A. 2] =29, ah =4z +5x2—1
B. 2 =1, zh=-br; —4xs+1
C. x1 =x9, zhH=>5x +4xs—1
D. 2} =z, z4=—4x1 —5za+1
E. o} = x9, x4 =—4x; — 59
8. Find the eigenvalues of the matrix A = ( 33 783 )
A. 3,1
B. 7, -3.
C. -3, -1
D. -5,9
E. 2,4

9. Find the solution of the initial vale problem

x'_(j1 }>x with x(O)_(g)
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10. Find the inverse Laplace transform of Y (s) = ( 3; )
s
A, (t—Du(t)
B. (1> —4)us(t)
D. t2uy(t) + et
E. (e% + ui(t)
Y +y=us(t)
11. Solve the initial value problem .
P { y(0)=0
A y=1—e09
B. y=us(t) (1 —e?)
C. y=us(t) (1 — e~ (t=9))
D. y=us(t) —e =¥
E. y=us(t) (1 — e~ (=)
y' + 3y 4 4y = ua(t)
12. The Laplace Transform of the solution of the initial value problem ¢ y(0) =1 is
y'(0)=3
Ao st
s(s2+3s+4) s2+43s+4
B st3
s(s?+3s+4) s243s+4
e 2 s
C.
s(s2+3s+4) * s2+3s+4
—2s
D. e n 3s+2
s2(s2+3s+4)  s(s2+3s+4)
s(s? +3s+4)?
13. The general solution of the system x(¢ < ) ) is
gt [ 1
A. x(t) = Cre ( 0 ) + Caedt ( )

B. x > + 026_5

Cl 3t ( -1 )
C. x C163t ( ) +C265t

C163t (

Cl 3t (

%H/_\/—\HO
[y

)
e (1)
e (1)

S = =



