HW 5 Solutions

Rocker (Note depending on how you define where the spring and damper act when the rocker moves
you may end up with sec and tan in your NL equation — which as it is drawn is more correct)

ml?@ +bl? cos? (8)8 + kI sin(8) cos(8) = mgl cos(6)
ml?6 +bl?0 + kI*6 = mgl

6.5)
(RC)V, +V, = Ri,
6.6)
(R, +R,)CV, +V, =V,
6.7)
(RCWV, +V, =V,
V, (1) =V, (0)e /"¢ 4V (1-e ")
6.8)
(RR,CV, + (R, +R,)V, =RV,
R “RIR,C,
Vo) = R +2R2 V,(1-e )
6.9)
LI +RI =V,

1(t) :VE(l—eLt)



6.10)

6.11)

6.12)

6.13)

6.14)

6.15)

6.16)

6.17)

6.18)

LI +RIl =V,

I(t)=0.72¢™*

LV, +RV, = LV,

(R, +R,)CV, +V, =R,CV, +V,

LCi +RCI +1=CV,

LCV, +RCV, +V, =Ri

LI, +RI, =V,
CV,=1 -1,



LI, =V, -V, -V,
CV, +(/R)V, = 1, - (L/R)V,

6.19)

LI, +RIl, =V, -V,
L2|'2 =V; -V,
CV,=1,-1,

NOTE: Electrical Motors material will not be on Exam #1 (they can potentially be on Exam #2).

6.33)
Q) -1
T.(s) Is+c
O(s) K,

Vi(s) s|LIs?+(L,c+R,I)s+Rc|

o) -1
V,(s) s(ls+c)

6.34)



6.35)

6.36)

6.38)

Q;(s) K; /N

Vi(s) L,I.s?+(L,c,+R,l,)s+R,c,

Qf(s)_ 1/ N?

T,(s) B l.s+c,

LI +RIl =V,

LI, +R 1, =V,
lo+co=K 1, T,
LI, +RIl, =K, I, -K,»

L Is*+(L,c+R 1)s+(R,c+K,K;)=0

s=-219-47.5 (c=0)
s=-196+73.5i (c=0.01)
s=-1240,-277 (c=0.1)



