50t

~ =loot
ar. an =002 27 Lo

1 2z
F(s) = lofswo - '5*"’:(
IO[5+1(>Q— 25 -10¢ _\ ztos ?—F(S)\'
S50+ o) (5+5b) (s +700) \
:“ .’ZerCJf- 5=0 | |
I\\?O\Qﬁ?ﬁ-’- 4=-5p i 92 -l006 |
1

9.10

{a) Sinee fi(t) = 38(t — 2) = 35(t — 2)u(t — 2), the Laplace transform of fi(t) is Fi(s) = 3e=2* (to graders:
explanation not necessary).

(b) The Laplace transform of fy(t) = 10e=500=Vy(t — 1) is Fy(s) = lﬁf—;[;.

{e) The Laplace transform of fa(t) = 10e=500=2)y(t — 2) is Fy(s) = 15:;_5:“.




b)

let9= 0

‘g'l' (..:_%f)

et 5= -lop

Sst1L0O
3(s+%0)

F(s)=

sS40 A B

— -

'\5 #';L‘};_‘__ S SKS0
S+100 = Bls+50) + B(s)

6o = A(%0) + ©
50 = © 1+ B(-%0)
Rl §+ 55,

f(h= 2un - e'w*i,(g -

StIE
LS - N—
S{s+50) (5+100)

Bls)=

Sri0 = Al+s0)s11e) + B(s)(sHoo) + C(5)(s+50)

¥ <=6
A= 2

Lt ¢ =50
B:_f

0Le™ Jute)

ls, = Als6)liog) 4 °+0 A= 5o

g = O + BU3a)(sx) tG Be 2%

44 = 6 t ¢ ( (~1o6) (~50)
g = -a

F(s)= 2>+ i ¢ e Sl

2t3) = ) Y50 S:;;

: 7y » =504 g

'! Fi+y= (506 = 7€ - :5%08 )U(!“}

— e T












9.32

To solve the following ordinary differential equation,

di(t)
dt

+ 500i(t) = .100e = %u(t), i(07) =0,

begin by taking the Laplace transform;

. 100 o
sl (s) + 5001(s) = s 200 (we have used the fact that i(07) =0).
We have
(0 P —
T s 200)(s £ 500)
c
__a o
&4 200 &4 500
where the terms ¢y and cg are
, IO 1
0 = .g_l.lg%on(s + 200){(s) = 3000°

— lim (s+500)(s) ~ ——
= (8 +500(s) ~ —omes

Now, taking the inverse Laplace transform of I(s), we have that

ilt) = (=200 _ =500t ().

3000

(This is an approximate solution due to the term .100 having only three significant digits.)




447
&y V)= 5O(595546)  sp(s+3)
(S*Z )(g'?CYS"”Z) 5+ ;“;_'\)
tobia [ vale I ih_“.-“[) Sf_j3) :lj;b '.\

So (544)(5+12)

Lmaf nhes b 550(s+3)

F - ]6(S2-11Q5 +*’-'{0)
b} Z(SS S5 +29)(s-25)

ikl vahe | - ‘xl_Q(S?'*__"‘f’_“’:‘j"""’"> y ’O,

!
> Bria(sas) |\

g]m‘ \f‘ﬂ\% A&{)»—.)mi‘ e’((’* mre 5 @ r_}b}_{ 1y 4-;,1 R]ﬂh} j"lr\f( P"f_.;

- Fs  gatuble



10.6

The equivalent impedance follows from transforming the circuit into the s-domain and assuming the initial
conditions are zero (without loss of generality due to superposition). We have

1
Zeg=5L+ (RHE) .

R’ L
=3L+ st’

1
R+ =

_ RLCs*+Ls+vr
- RCs+1




Suhbstituting the values for R, L, and C', we find a pole at s = —1/(RC) = —2000.

To find the zeros, we use MATLAB's root-finding function on the numerator polynomial (after substituting
parameters). The two zeros are both at e = —1000.

3R+ 2Ls _3Rr2s
50 £ I G Jspr ik

201 UsR 4 3R+ 70t [0 45185 420"

AT g
o = ==
bros (3 = o — =
.‘23“%@ Ll N
24, = PRINZL -
Z - _‘_-’—-‘_-“"\-..
= ~ -3R
ple '\ S
zerr @ O



