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Problem I - ECE 141 Test 1 - Spring 2008
> restart

eqnl = (M1-s* + (fvl + fv3)-s+ (K1+ K3+ K4)) X1 —KI1-X2—K4-X3=0"

eqn’? :=-KI1-X1 + (MZ-S2 + fv2-s+Kl1 +K2) X2 — (fv2:s+K2)-X4=0:

eqn3 i=-K4-X1 + (M3-5° + fvd-s + K4+ K5) -X3 — fv4 S+K5) -X4=0:

eqnd ==- (fv2-s+K2)-X2— (fvd-s+ K5)- X3+ (M4-5° + (fv2+ fv4 + fv5)-s + K2
+K5)-X4=F:

MyVals:= MI=1,M2=1,M3=1,M4=1,fvl=1,v2=1,fv3=1,fvd=1, fv5
=1,KI=1,K2=1,K3=1,K4=1,K5=1:

> MySoln := sort{ simplify(subs(MyVals, solve({eqnl, eqn?2, eqn3, eqn4}, [ X1, X2,
X3, X4])), s), ) :

assign(MySoln)

sort(X1, s); sort(simplify/( expand(Xl)) S)

F(2s +4s*+65+4)

S 75 +245° 4548 + 815" +855 +585° +225+4
2 F
£+55+11+155+85+2
> sort(X2, s);; sort Slmpllfy expand(XZ)) s)
(£ +45'+105° +14s*+135+6)
S 475 +245° 4548 + 815" +855 +585° +22s5+4
(s$+2s+3)F
S+55+118+158+8s+2
> sort(X3, s); sort(mmplzfy(expand(XS)) S)
(£ +45'+105° +14§+135+6)
P47 +245° 4549 +815 +855+585°+225+4
(+2s5+3)F
S+55+118+1585+85+2
> sort(X4, s); sort(simplify(expand(X4)), s)
F("+45+125' 4205 +255 +185+8)
S+78 42484549 +81 67 +855°+58°+225+4
(s'+38+7s+7s+4) F
S 68 +165 +265 +235+105+2
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Problem II - ECE 141 Test 1 - Spring 2008
> restart

> Jeqn = Ja+21° (Jb+y34° Je+ y54° Jd) ,,
Jeqn:= Ja+21° (Jb+ 34" Je+v54° Jd)
> Deqn = Da+y21°-(D4+134°-(D3+ Dc) + 164 (D5 + Dd) )
Degn:=Da+ y21° (D4 + y34” (D3 + Dc) +154° (D5 + Dd))

> MyVals:= Ja=1, Jb= 200, Jc= 10000, Jd = 10000, Da = 1, Dc = 4000, Dd
6-Ra

= 9000, D3 =1000, D4 =100, D5= 1000, Kb = n ,Kt=10-Ra
MyVals:= Ja=1, Jb= 200, Jc= 10000, Jd = 10000, Da= 1, Dc = 4000, Dd
— 9000, D3 = 1000, D4 = 100, D5 = 1000, Kb = 2 Rt“, Kt=10Ra
, N1 N4 N4 Y. .
> MyGears:=y21=——,v34= —,y54= —,N1=2,N2=20,N3=50, N4 =10,
yoears = el = g, W= 5 W= 05
N5=100
; N1 N4 N4 ,
MyG =Y21=——,9v34=—,v04=——-,N1=2,N2=20, N3=50, N4 =10,
Yoedrs: =Yl = o T N PR N
N5=100
> subs(MyGears, MyVals, Jeqn)
8
> subs(MyGears, MyVals, Degn)
5
(LK
S G N4 NI Jegqn Ra )
N5 N2 [ ( Kt-Kb )j '
S| s+ -| Degn +
Jegn Ra
> collect{ simplify(subs(MyVals, MyGears, G)), s)
1
10s(8s+11)

> with(inttrans)
[ addtable, fourier, fouriercos, fouriersin, hankel, hilbert, invfourier, invhilbert,

invlaplace, invmellin, laplace, mellin, savetable]

> invlaplace(subs(MyVals, MyGears, G), s, t)
11
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Problem II - ECE 141 Test 1 - Spring 2008
> restart

> eqnl == R2-(la—1Ib) +R1-Ia+R3-(Ia—1Ic) =0:

>emazuw+Rzub—my+fzmw—kyuM4M—un:m

> eqn3 = Sl—C-(Ic—Ib) +R3-(Ic—1Ia) +s-L-Ic+R5-(Ic—1Id) =0:
> eqn4 := R4-(Id —Ib) + R5-(Id —Ic) + R6-1d =0 :
> MyVals:=Rl1=1,R2=1,R3=1,R4=1,R5=1,R6 = =1,C=1:
> MySoln = Slmplzfy(subS(MyVals solve({egnl, eqn’, eqn3 eqnd}, [1a, Ib, Ic, Id])))
MySoln = Ia:(2+25+s~)w’ﬂ7 vﬂ3+4s+3f)102(3+ggv3, (1)
4445 +7s 4448 +7s 4445 +7s
- (2+2$+3 ) Vs
4448 +7s
> assign(MySoln)
Ic
Y= sort| =,
> SOI’[ Vs Sj
Yoo 22 s+ 3 )
45 +7s+4
> degnl = 4-diff(i(t), t$2) + 7-diff (i(t), t) + 4-i(t) = 2-diff (vs(t), t) + 3-vs(t)
2
ckmﬂ::4(g>iuq—+7(§bﬂﬂj+4iU)=2(§tvﬂUj+3vMU 3)
> MyAnswer := simplify(dsolve( {subs(vs(t) = sin(t), deqnl), i(0) =1, D(i)(0)
=24 {i(t)}))
=1 10 ‘7
MyAnswer:=i(t) = 18? 8 sm( JIS )\/ 7 e COS( V1 t) 4)
— % cos(t) + % sin(t)

> assign(MyAnswer)
> plot(i(t), t=0..50)
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