Quiz3

Quiz #3 Solution -

Find the Step Response of

We can imedi ately wite

Qutput(s) = —------eaaao-
s(s"2 + 2s + 5)

and then recogni ze that

K1 K2s + K3
Qutput(s) = -- + --------
S sN2+2s+5

W wite it like this because the system poles are conpl ex
Finding K1 is straightforward, Kl= 3/5 = .6

Finding K2 & K3 requires sone al gebra, here is the conmon
denom nat or net hod:

. 6 K2s + K3 . 6(sN2+2s+5) (K2s+K3) s
Qutput(s)= -- + -------- R T LR
S sN2+2s+5 s(sM2+2s+5h) s(s"2+2s+5h)

O, nore sinply,

(.6+K2)s”2 + (1.2+K3)s + 3
Qutput(S) = --------mmemm oo
s(sM2+2s+5h)

But we know that this is just a sinplification of the
original Qutput(s) function, so

(.6+K2)s"h2 + (1.2+K3)s + 3 3

s(sM2+2s+5h) s(sM2+2s+5)




Quiz3

O ’
. 6+K2=0
1. 2+K3=0
3=3

And therefore, K2=-.6
K3=-1.2

And we can say that

.6 -.6s -1.2
Qutput(s) = -- + ----------

Wth a little bit of algebra, one can see that

. 6 -.6s -1.2 . 6 -.6%(s+l) - .6
B o . = e e e e e e oo
S SN2+2s+5 S (s+1)"2 + 272
6 (s+1) 2
= -+ (-.6)---mmm - + (-.3) - -
S (s+1)"2 + 272 (s+1)"2 + 272

W wite it inthis formto natch enteries in our tables.
Finally, it is clear that

Qutput(t) = (.6 -.6 et Cos[2t] -.3 enr-t Sin[2t]) u(t)




