EME172
Homework #1 Solution

2.
y+5y+4y=3 y0)=1 y0)=0

Taking the Laplace transform of the above ODE:

: 3
57 (5) ~5y(0) - 9]+ 857 (5) - y(O)]+ 4 (5) = -
[52Y (s)— s]+ 5[sY (s) 1]+ 4Y (s) = 3
S
2
(sz+55+4)Y(s)=s+5+§=5%58+3
2 2

Y(s) = 52+53+3 _ 45543 A B C ea-3plco_

s(s“+5s+4) s(s+1)(s+4) s s+1 s+4 4 3 12
Taking the inverse Laplace transform of Y(s) to obtain y(t):

3 1 1

t)="+-e"'——e™
v 4 3 12
3.
X+8%x+25x=10u(t) x(0)=0 x(0)=0
Taking the Laplace transform of the above ODE:
2 ; 10
[s2X (s) — $x(0) — X(0) |+ 8[sX () — x(0)]+ 25¥ (s) = =
2 10
S X(S) +8sX(s)+ 25X (s) =—
S

X(s)=— 10 =A+ZBS—+C where A:E,B:—E,CZ_E

S(s“+8s+25) s s“+8s+25 5 5 5
X(s)=21 2 s+4 8 3

5s 5(s+4)2+3° 15(s+4)% +32

Taking the inverse Laplace transform of X(s) to obtain x(t):

2 2 4 8 _u:
X(t)=—=—-——=e"" cos(3t) ——e " sin(3t
) cTE (3t) 15 (3t)



4. Problem 2-7

The Laplace transform of the differential equation, assuming zero initial conditions, is,
(s3+3s2+55+1)Y(s) = (s3+4s2+65+8)X(s).

Y(s) s°+4s’+65+8

Solving for the transfer function, 3 > :
X(s) s +3s +5s+1

5. Problem 2-8
a. Cross multiplying, (s+2s+7)X(s) = F(s).

_ , d*x  dx )
Taking the inverse Laplace transform. — + 2=+ 7x = {{{).
dt dt
b. Cross multiplying after expanding the denominator. (s>+15s+56)X(s) = 10F(s).
d’x ;
Taking the inverse Laplace transform, F + 15—+ 56x =101(t).
I

¢. Cross multiplying, (s3+8s2+9s+15)X(s) = (s+2)F(s).
Ix  dx  dx df (1)

Taking the inverse Laplace transform. —5 + 875 + 15x = T +21(1).

ar " dt
6. Problem 2-26
(52+3 s—I-Z] X (s)—(s+1) X (s)=0

—(s+ 1) X (5)+[52+2 5+1] X, (s) =F (s)

(2 52
Fooos2+2s+1
Solving for Xj(s); X; = - e == F?(S] _ Thus. X; _ . ?l
s7+3s+2 —[s+1] s +4s +4s+1 P(-‘i) s +4s +4s+1
—[s+1] Z+25+1

-~

7. Problem 2-42

K T, 100 E, 50 1
e e e P RV =—==-
R, E, 50 O, s 150 3
Also,
2 2
I 2+18(-) 4:Dm=2+36(-) =6
Thus, ) . )
6,(s) 2/4 12
E{I

(s) s(s +?i(6 +§)) . s(s +;;)



1
Since G (s) = ; Bfs).

1
&, (s) -0
E($) (s +;:)




