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PROBLEM 13.1]

13.11 The switch in the circuit in Fig. P13.11 has been

pseice closed for a long time before opening at 1 = 0.
MULTISIM
a) Construct the s-domain equivalent circuit for

t = 0.
b) Find V,.

c¢) Find v, forr = 0.

Figure P13.11
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ROBLEM 13.)) (comwT'D)

(205]1302)=

R: [An+8n=20

A

(13. 1)

‘V‘_: LID
'z ~[0Vsec

1 | | =
NODBAL V(,(le:_* R +L§\ ~V¢('5“)“(’VL)( R +19) 0
! _ £ 10 Vsec 3 qaN. .
VO(CS+ stR 'd‘ (R +Ls) 5 £C
LCSA+RCS+\ N\ _ 10Vsee = RC(70V) = LCs(70v)
Vo ( = {P+EST)
i ~[(Lc 2005 + (TOV-RC = [0V:sec)|
&% (LEsR+RCs + 1)
Visec
= 70V (S + &/ ';3\/ LC 3)
ZACEATEYA)

% - pm = 055 75 = :?H 10mF S50

50 0 20
RA-" 7 "5"- (770 = )r/,%e; r/sez_

s 4-(@/? lsced)

(13.11 b)

V, = -0V e &
. 52 +(10%w)s + (50 Foer)

56,8, = _J_Dg-isi 5 V 252‘5\ ‘50’/:,,: & ‘57%‘—’ :,,-'JS‘Z:::_ " "O(iajﬁ

K\ K|*
= - . +
Vo r’?\j [S *‘[S‘r/kc(‘ ﬁ;ﬂ S+ [575« (1- ‘}ﬂ
i, 1/ 20 !e e
K'l = S+[5'75(CCJ’))] 5:'(57_5(“))) /"--_ J",:O/sr;: nts-/-CC..

) : ?
Kk (| *J"’?_)= 0.5410% ~156.80

= | %6k |4‘-6K
: W(s+c- 5 <s§] Ll ey
Em-i-‘* -ibk ot bt -dt
(1= 0v| Kl{e PN A PO 2 cos (wE-Bx)
-5%*
Y= ~70v- (o540 A e cos (5%++15¢.30°)

(13.1)e)

) :
y(#)=+"76.2Y &( cos((f"/.s ~ 154,83 ) A

cHeek ¢ Y(t o)'é 90V = 76N cos(-154.36)= 16, 29-(-0.9191) == 10,0V ¥~
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PROBLEM # 13.36

13.36 The magnetically coupled coils in the circuit seen
psice  in Fig. P13.36 carry initial currents of 15 and 10 A,
MULTISIM as Shown.

a) Find the initial energy stored in the circuit,

b) Find 7, and /..

c) Find i, and i,.

d) Find the total energy dissipated in the 120 and
270 () resistors.

e) Repeat (a)-(d), with the dot on the 18 H induc-
tor at the lower terminal.

Figure P13.36
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IF FOR ND OTHER REASON, BECAVSE WE HAVE TO REPSAT EVERYTHING

WITH THE POTS MovsD, WS witl WOoRK THE PROBLEM SYmBOLICALLY.

ALSo, IF M=0 W KANOW THE ANSWERS BY INSPECTION SIVCE EACH
SIDE )Ss INDSPSMNDLEMT AND A SIMPLE LR FIRST-0RPZIR CIRCUIT -
THIS PROVIDES AN OBVIOUS SAWNITY CHECK.
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PROBLEM #]3.34 (c‘o;uT'D>

| Py R =

NOTE: 0, & [, ARE THE CURRENTS ENTIRING ThE
POLARITY mARKED TEZRMINAL.

IR 7 (80 (58 + Z(aH)fory - (6H)(15n)-104)
e Urar = 2700 T

Il (RﬁLiS) = Ig (MS) L‘Iag o MIg:
gk (MS) +Ig (Ra"' LR'S) = ks B MI,,

N

MOTING THE SYMMETRY OF THE ABOVE SQUATIONS , WE CAN SoLVE fFoR
L, AND oeTAN THE soruTion FoR Ta BY SwhAPPING '1'4'2' suBScRIPTS.

II [(R,H.,:s)( Ra+ly8) "(ﬂs)z] '-'\(f-ll'. ."Hl'a:)( R 4’1;,5) + (l:zfa:?‘ﬂl;, \)(MS)
S(LiTily = MaTn + 1T =M L) 4R (LT 1112
pF (Lika- H) S (R, La+ Bb)s 2 RiRs
?n (L Im— ”Io:z

I] = Ia| _(5 3 To (L'LT Hl)
g2, (RiLa+R,L,) RiRa

(L,L;-”n) 5 (Lu'.a-f?"")

._-E' M i\/al)a* R'RRL'L“'(R’-L')Q ‘IR,RQ(L.L;;-ITi)
56,5, = 2 L La-m™) (Arka—ae E (Lita-mr)?
S :4({211-:*92"-:) i/\/(RILz' RQLI)2+HR'23F
2 (La!-a’nt)
ERIE S0 L0 O, T | ik Semmt
gt (5+2)
SIS Cad g
_ (2700)[(gn)1sm) -(enX-108)] _ (2702)(120HA) _ 307
FORT: ) = L (e em)-(en] - (SRI(108H)

(Rila~RyL)) = (120.)(184)- (2702)(3H) = O

(RiLigtbRel, ) = (l:O&M&)CBH) = 432001
VYRR = 2(6MN 2022700 =22]£OJ1H
Lila= Rt = EHNler)-(64) = 108H
— 432001 % 216 ORH
PR SERE T s | ot = ~80%, =i
A10A) — (6#)(I5A
FRI,: 2 = (1204)[{18#){ ) - (64)( )__l i r/s
_ (=108 108 H*)
L
8., Sio= SAME AS FOR I,
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PROBLEM # 13,34 (cowT)

(s+#) v (s+30"ls)
Lo teisoayssy - 15A (se 20t (st 00
S+ . (s+207/sY
I; = 1oa (S-sussa) ~ 104 (S+30L)(st0"k)
I5A
L= 5+ 107s) ft13.34b)
—7oA =
2~ (S+10%s)
+
LD = 15A e(m/s) u(®) 3 #3.36¢)

~(107)t
GalD)= 1onE " w)

FOR pw sxPoNsmTIAL ruﬁazu-r TRAROUGH A es:-mrok‘
U= ILG)R it = Rﬂr ™) ol

=I,,R°f i =TR(55) "’“]

2R
U= 2x

T (1sAY(120) = 1350 T

2-/01s = @12,364)

e NGEDICCONNPPIE

2105

Uror = Up+Ups = 2700T TR

SWITCRING THE POT LOCATION oM oNE INDUcTOR SFFECTIVELY MAKE M -M.
TRACKING THIS CHANAL THROUGH THE PRIOR wofkK TIELRST

‘a) (#1236e)

Urr = 7 (en)ise) *5(18)(-108) - (-45)(158)08) = F00T <—
(20 [(3W05A) - Ce)(-loa)) -
= Gfﬁi)(laﬁ'ﬂa) =.|10 /5

.o, (aew[0ei)-10h) - (em(isR)]
It 2= lomy(108 #?) =0 s

L: z

THE POLE LOCATIONS ARE UNCHANAED -

ISh -10A > (b)
L (5+301s) » 3 da= (s+3207%s)
; 20%:)F o =)t (o
L, ()= |5A e( 2 wl#) ; La(t)=~10Re ___ul#)
c (158Y (1202) (108 (3700) (d)
W)= Seors = 95075 Y= areemy - 150T

Ur=ll,+ll, = 700T v




