‘/‘/omework 4 Soluton

=3
& Formolate MESH CURRENT equahions aad arrange them inko ,‘lx =k f’

: DPraw the meshes and label Shans it you ke -
hee ace 3 meshes = €guations,
Ri @, Rs S
) Mesh A 5= q
%R mesh B > (g (R2+R3+Ry) — taR2 — i R3 =0
L ‘D O Rz /DLB T meshe > ic (R4+R3+Rs) -(aRy — (g Rs =0
A | e T I S e S AR W ) R 1) SRR '
= e 0 " is
Then we have —> ‘ Rz RatR3+Ry  -R3 lg =
-Ri =B3 Ri+ R3 +Rs te

3.4 I a) Hrmutote MesH Curcent |

B) Solue aﬂgr- Va , Vg ? c) Solve Hor VX, lx

a) Deaws and label 4he mesher.

mesh A > (A (’ZO.QHOQ) -l (IO-Q.) = )
Mesh B > (g (0248 +YR) = g (1oN2) - Le (452) - (39) =

+ .
Vy me“l‘c = e = = If
£ Mesh D >  (p, = -3A
S0, wehave > r’3’0/.01171052_ 0 o A o
ST o Ty S T o ¥ SAdat
0 ) | 0 be -1A
0 0 0 [ p -34
B e D sk e
Py - Vg =40 (lg-ic) = -2V
/ . Ve = Vg = -
L (A =-05A  lc=-IA AL
; - lx=-tq = 0SA
lg = -I.5A ip =-3A X A
I

i




:E"_é__l a) Focenulate MESH Curcent [ b) Solve for VXWX using Ri=Ry =R =Ry = 10£2,
V=25V and s = ImA.

q) We have 3me$lme; i3 ezucb'on_r.
Mesh A (g = (s
Mesh B - t-B(Rl+R2)~L‘HR| -lcRy +Vc = O

Mesh C > 1c CR2+R34Ry) - ln Ry - tg R, =02
| o 0 A is
L” 2= TRiERe ARy '8 = -Vs
=Ry Ry RatRatky JL'C 0
b) PLUB in the vq lues Soive u550j Med lel
L,) | e} 0 [.r:] ImA
102 201 -okn || [ = [-25V <
-lok -tk 3ok J| L -

Vx = Rz(ig—ic) = 0y (*0,703!’- =10, m,q) = =8\

—

x = -lc = -0.1 mA

3.16 ]q)}__ormulat(’. MESH eEuah'Gﬂ.f A?:Q; l’) Solve 'F” ta, g ‘) Solve Ve, Lz .

AWV 1 Mesh A 5> —Vs + ta(R+R) - LRy =0
R[ : = ) :
Mesh B > (g (R2+R3+Ry)- taR2z =0O

o

—— 4

+ Ri+R2  —Ra a Vs
-Ry  RaiR3 4Ry g 0

\




ln) Solve ‘For A ! LB

LB (R4R2) s - Re (g

\

Ve o (Ra4R3+Ry) .
e a0

- (R2+R3 +Ry) (8

V)

—R2 (q

Ly / (R +R2) (Ra+ R3+Ry) Ry : 5 g
= ta = \/S - lg = _—-———"-—""'_"_’1"
Ra (R14R2)( R2 4+ R34Ry) —Ra

A Ri4Ry J(Rz R34 Rq}-ﬁ:"} ’

iA ___(R’L“’Rg-h(q ) /R‘z/ )v 5
; )’l (R)4R2) (RatRs +Ry) - Ry® et

C) So\ue ffO( \/x,{g
( Ry - (R24R3+ Ry ) )\/ _: —R3-Ry !
(R1422)(Ke#Rs+ Ru) - R,* (R142)(RashstRy) ~Ra

b= ig_iﬂ =

\/)( = IBR\{ - R‘lRL!VS
S e BlocU RO
(ﬂl&ﬂz)(R14ﬂ3+Kq) -Ry%
———

3’8 tJ.) F(‘.'rmufqte mz_(l,., Cucrent 5 B) Solve ,For Vix, ':X uj;nj Rl < ZkQ 4 Rg =3k ; R3 = S_OO_Q_ >

Ry = 2.5 kM2 Ry = UL, L5=10mA, Vs=24V , €) Find 4otal power dissipated in the ciecurt !

q) ‘ﬁ1€f€ is a Curcent Source 1n the middle Juncl'fon, So.
we need to e Supecmesh method . Formvlate 2 2gvohons

2 unkknowns LA, {3,

Ty 5= s~ :

Supecmesh > = Vs + ta (Ri4R2) + (8 (Rz+Ry+ Rs) =0

Supermesh

=1 I Ly Ls
RitRy  R3+Ry+Rg lg w | W

ﬂien we \ncwe =%




\

-(r{ﬁkﬁ{lg»ﬂg +Rs) -Ry =

PR

Ri4--4+Rs \ is (R1+R2) +V5

)]

. ts
- L | aaiRyiRs <)
| hen ( .Q) - - Vs

i“) : i (Rs+Ry+Rs) = VS)

S o= s

S (R+R2 +R34Ry+Rs) (p - (RgxRy +Rg) Lc +Vs = O

e ————————

| O % s
“R3-Ry-Rc RitRat B3+ Ry 4R Lo - Vg

NOtQ {hat [,ﬂ e E-D LB — [:c -— E‘D

b) Plug in 4he variables then wehave -

: —
{ ] ) ]( IDMH) (—2.6 mﬁ)
la Ty - . 2 - i
L= [z soonk 2 +2u J | 29V Y

te W43

Tien | x=-in = 26w
k= lg. Ry = (7“«”%)(‘25&51) 18.5V

o stors .
C) T;tuf power cf.'ss.'paied in the criceait - powecr loss across Jhe cesistoc

' ¢ imA) < (5K
Pl (RitRa) + tg? (Rs+Ru+Rs) = (fz-emn) (su0) + (T49mA)* (SKR)

0.0338 W + 0.2738 W

\

Ls, | p- 0.3076 W

Ly Some a5 HwW 3



319 ! a) Solve for LA,i8,cc wsing ? sopermesh equakons W) Bag We!
/E;—h\ Tnere 15 only | Su]aermes’h,wi!-ln no Ccuccent Source ,
\  Not sure why IF wents 72 Sopermesh : :

Lg

L - (a

\)

l'c - f.q

1l

Ix Lso

i s | Supermesh > Ri(1a) + Ry (1) 4Ry (k) =0
| e e

S\JPQ(mQSh | (g = l:gg_

TFj subkitubon 4o ‘Fnd (A, Ls,
- B S (e = =i & sy + (g
Ri (g-is,) + Rylg + R2(-(si +isy g ) = .0
O

(s (R: FRy +Ry) — Us, (Ri4Re) + (s, R =

F s, (RH‘R:,) - ls2 Re ) tsi (R14R2) = (52 Rz )
3 A g = ——— — LS

{LaHe=
2 " Ri+ Ry +Ry Ri+R2 tRy

; o _ S ; (s (RH-RL) - (52 R2

Rit+ R2 + Ry RHQ‘I*R"-
~{s, Ry + Uz (RI+RY)
s el A
Ri*’RZ“'Rl{

]

L'(':::

=

. Ls (RI‘[’RZ) = ':52_ R2
b) \/x = (B Rl{ = Rq ( )
hE Ri+R2 + Ry




) \/s-IOV Al resisboct ares AL, Vo =2V bien Vom0l -Fad i Ge |

mesh ta S Vs + (A (RI+R2) - R =0
mesh g - LB(P\Z+R3+R—‘1) i R 10

L Ri4R2  -R2 ( j
—Ry R+ R3+ Ry :
Pll)j 1n he valves

kL P 1oV
I AN -1 ( ) ¥ -
.-]h_ﬂ, SkS-L 'LB 0

3.9L -] Fiad power delivered to the load in terms of V5.
o, Fmo{ attenuators pouer reduch'on in dB.

Remove attenvator and fad pourer

Solve with mesh curcent .

7 13500 -Y$02 (A Ve
- : =
-\s09. 135000 ‘g 0

yip= (8.333-10707')Vs, tg=(2.778-0719-") Vs

Load veltege Ve = (60 ) - ig
Ly v = (600s2) (2,778-fo"'_(1")\/s = /\/L,: 0.1667 Vsj

No cbtenvator = Stendacd voltage dwider

L My = _293—&—— Vs D !vl_z'_f— 0.5 Vs
pooL+ 600 SL : [

Power = Vg__,i 0.1667 2z
' by = s ( boo N ) Wk = (q-“'g‘(o—s)vsz
P, = V'-ll_ 0.5 " Ry “YN-Vd
| SM_)VS = (4.1667-107) Vs

Retiv — E__:,OM s [eg“’(o-ufz)-ZO dB = —19.08d8
-___‘-——-'-""'_'_——_________._._-———-_-—-—-'



7.
Select Seaes O pacallel combinahons of 2 bakke cies

oc Voc = L{u’ Rr :'Z_Q., I(S’Jrnm!.
Secies - Voc 4otal = Voo, + Vocy
.quql!e' - J :
p\T" F\Tt M W _)) Eﬂ
: . 0 (]
[ Voc Vocz

Vopeo ciccutt = Voe =36V. Theneun resictance Rt 101 & Gl
VOr, 59\/, R‘r = ?ﬁ’ 30}(‘}”‘5

\fﬂ(.' \(0(.1_ )
P LOC£ = m— —|" —
RT! R-T?_
\foe.. _(VOC,RT1+VOL-Z RT,)- \ «— Ry, = R 1,
o FLT; + RTZI . KTI+RT?‘
Rt Rt
P-Ttml = ET_-!-_ZT?:_— 2 ’F Samg baHe‘rj - Same V’t:'”_tzj(zJr
: half reSistance.
To gee 36V, Stocing VXY babledes in Series oc VX3
| best .
Hx IV babreries > Voc : 36V, RT =16, weight = 1205 &—
Rr = IBR, w{ﬂhb < lBZg,-

9Ix Yy lbatfecies - Voc = 36V,

So, seb 4 x 9V secies porallel with another Yx3v Series

D Ve =36V, rr = 85, weight =0y ]




3.96 Compace 7 attenvators. Want P=25aW2l0% with Rz Q.
C0mpore ogo;n .F,',r PL = 25 mw + C°h .

P=2m £10% = Pel[z22.5mw, 22.5 mw]
toof, =  Pe [2375mw, 2625 mwW ]

Solve with mesh correat

312
. -—-———‘)')-..__N\:\r—'é&. ’/ PL ( ] V) Q(Lﬂ) H (QOOmA)
q 5 o 6
o+ (A son Yo0so 8
WOXe. éson Ois lefL

U= YoomA

‘DQS{Sn |

MQ:QOOMH, (g = 4.9 mA

sy

PL= * R = (49mA)2(1k) = 24 mW/

Ps = Ve-Ls :.(f:ﬂ—f-.s) 505 - (s = (395.1 mA) (5000) (Hoo ma) = 7.902 wW

Design Z e 'é& 400m A
: /PL (SOQ 865 -6 )(LB ): ( o
' (e o -6 l0I6N te o

1627 3un

. L—‘)(:,q:qOOrnA' £5:30Lf,2rﬂﬂ, £C=4~8m/-‘
o= (48mA) (1KR) = 23mW

Ps = (4oomn - 304.2 mA ) (5052) (400mA) = 1.3160 w

Fm— PL f-'ZSm\J\J'-'—'m"&), both design. are wikhin range, bul Sovece power s much less
on the  Und desiJn. Even—}]ﬂau&{q 16 resistoc s [ess Common, he Sou¥k Powes

,-etu'.rerﬁenk IS workh (£ Compoced +o fae (st design. ,
W | Wwe design 2.

For Pz 1SmW £ 5%, on(_g +he sk de,jian meel the rgzu."remmi’
L | Use Design | 7




