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1.8 — (0.8 X 0.273)
[, = — = 0.99[A]

1058 (1) @1, 91 Aagd (o5

[; = 0.273 + 0.99 = 1.26[A]
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Find currents and Voltages in the circuit shown in Fig.

I I
8Q _L , 2
+ y] — *'!2
- -
30V J_f) v, =30 vy
(a)

g 1,3
—VWW
+ Ul - * 12
+ +
6O 30V j) Loop 1 v, =2 3Q Loop2| u;
(b)

6 Q
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Solution

We apply Ohm's law and Kirchhoff's laws. By Ohm’s law
v,=81, , v,=31, , V,=61, (1)

Since the Voltage and current of each resistor are related by Ohm’s law as

shown, we are really looking for three things: (U},U,,U,) or (il,iz,ig). At
node a, KCL gives

i,-i,-1,= 0 (2)
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Applying KVL to loop 1 as in Fig.
g B
BTV U, =0 T R

We express this in terms of 1, and 1, s .
I 1 0V Ct L(}[}p l L) 3Q L(}[}p 2 U3 6 0
as in Eq. (1) to obtain 2

_30 + 8i1+ 3i2 =0

i, =(30-31,)/8  (3)

(b)

Applying KVL to loop 2.
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V,+V, =0 = U, =0, (4)
As expected since the two resistors are in paraIIeI. We express U, and U, In

terms of i1 and i2 in Eq.(l). Equation (4) becomes
61, =31, == 1,=1,/2 (5)
Substituting Egs. (3) and (5) into (2) gives
i, =((30-31,)/8)-1,-1,/2=0 or 1,=2A

From the value of 1,,, we now use Egs. (1) to (5) to obtain

1, =3A, 1,=1A, v,=24V, v,=6V, v,=6V
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Find the currents and Voltages in the circuit shown in Fig.

Answer: v, =6V, v,=4V, v,=10V, 1,=3A, 1,=500mA, 1,=1.25A

»o U Bo40

— —

—AWA AN —
T thr <

IOV@) z;zggg (D 6V
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(gusSle wilyls cddlxll oy Ladl) Mesh Analysis 4S0cad! s 444,00

Mesh analysis provides another general procedure for analyzing circuits,
using mesh currents as the circuit variables. Using mesh currents instead
of element currents as circuit variables is convenient and reduces the
number of equations that must be solved simultaneously.

Recall that aloop is a closed path with no node passed more than once.

A mesh is a loop that does not contain any other loop within it.

manara.edu.sy



https://manara.edu.sy/

[

6)liall

Nodal analysis applies KCL to find unknown voltages in a given circuit,
while mesh analysis applies KVL to find unknown currents.

Mesh analysis is not quite as general as nodal analysis because it is
only applicable to a circuit that is planar. A planar circuit is one that
can be drawn in a plane with no branches crossing one another;
otherwise it is nonplanar. A circuit may have crossing branches and

still be planar if it can be redrawn such that it has no crossing branches.
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1A
P o
20
AN

For example, the circuit in Fig. (a) has two crossing

branches, but it can be redrawn as in Fig. (b). Hence, the

circuit in Fig. (a) is planar. However, the circuit in Fig. (c) is AW

nonplanar, because there is no way to redraw it and avoid

the branches crossing. ™ 1A

50 &,
a 49§ 70 §m -
60 W
’v\f\.’\v/ 30

130 A m§ 3n§

sa(h) gl?_ﬂ AN gm R 5ﬂ§ m gﬁﬂ
80 70

” P
10 Q2

(b) The same circuit redrawn with no

(c) A nonplanar circuit. .
crossing branches.
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To understand mesh analysis, we should first explain more about what we
mean by a mesh.

A mesh is a loop which does not contain any other loops within it.
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STEPS TO DETERMINE MESH CURRENTS:
1. Assign mesh currents i, ,i,, ...i_to the n meshes.
2. Apply KVL to each of the n meshes. Use Ohm’s law to express the voltages in terms of the mesh

currents.

3. Solve the resulting n simultaneous equations to get the mesh currents.

To illustrate the steps, consider the circuit in Fig. The first

I R, LR
- - - - ! L !‘ L 2 N
step requires that mesh currents i and i, are a55|gned to . AN } AMMA——— ¢
I3
meshes 1 and 2. Although a mesh current may be 1

* * * * * * * t‘l @
a55|gned to each mesh in an arbltrary direction, it is " C—D q § R; @) V2

conventional to assume that each mesh current flows

clockwise. f e d
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As the second step, we apply KVL to each mesh. Applying
KVL to mesh 1, we obtain:

. . . u o R
_Vl Rlll R3(ll — 12) — O AW
Or: @
. . L V, (+
(Ry + R3)1; — R31, = V) @
For mesh 2, applying KVL gives

Rziz + V2 + R3(i2 — ll) = ()
Or:

—Rsi; + (R, + Ry)in = —V,
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'R, + R;
L T R;
11 — 1,

6)tiadl
—R; [ Vi
Rz _|_ R3_ _12_ __Vz_
12 — 19, I_ — 11 — I
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| R=150 R, =0.50)
—— AW\ — A\
|2
I3
+——
E-170V = l, R =80 ly) ZR-110
A AMA
R =0.50 R.=0.50

E=1-(R;+R3+Rg) — IRy I Jo¥l dalxtl Aslas
170 = 101; — 8l (1)
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I, R=150 R, =050
> AAAY >
LY
_I_
E=170V = |, Rs@ R, =110
AWV
R,=05Q R, =050
O=IH'(R2+R3+R4+R5)_II'R3 :II@\.‘.’J\H.E.\::J‘&J:L:.Q

20
0 — ZOIH — 811 = II —_ E . III (2)
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20
O —_ ZOIH — 811 = II — E . III (2)

20 170 )
20 200 , ,

13 — II — IH — 25 — 10 — 15[A] 1&53‘-4-0% |3 tﬂM‘&)ﬂ‘ é)‘-j-ﬁ‘
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By Ll oy 3045 aalie B ul3 dugyudf Byl iiaidd! s aludeiwly clusd! ¢y LS
Ol g1 Ll By01 3 B39 gkl Uikl (oo o ly aaT puier Joad L JS AiliyeS Aplus Syl
b i Wl sia § Al 85Il § LA plie sie Goluy Laptin B Il sus
o 3 (Aaslall mae el Ll ocaal) 8,1l 3 Hugyll | a8 g 3392 sbI sed! aslis (Short Circuit)
(dule ¥ daglis) sag2>9 08 § (An Open Circuit) 8yludl midy dwgyudl s Ll mbie Lds o4
L 80 Halys vy g1 il Jaid 81l § LAass

aid ! e Al Sl Lall 2Sye Jaal usly ke e Bugloedl Syl (e Byl JS ob oluedl dmls
e Bsladl Syl oy £33 IS § @lladl SLSHL gzl aezdl elaall &Ll oub shmtis .03 ydes
Bayail| il

manara.edu.sy



https://manara.edu.sy/

[

6)jliall

R, b
—— A\
Il db
_I_
—e
! B
A
R, d
|
=)
< AN,
E

JSEIL audl 3yl ol e
OB auddl (A e doglx]]
S ol Jdl Jg=is Byl
LS ade e goimi Legia

.EJ‘.‘J‘ R b.bLi-j-Lm‘j

manara.edu.sy



https://manara.edu.sy/

>y

6)jliall

oo ohyls Ll @i el Tuwe 389 5yl Clus!
loe S (Ldadl ple sue cows) Ll 8,11
45O AP ONEAPEIRELY FIT0

R 1" b1l R
MA— — W\
I”
+ db &
E, *
1! RN
——VW aamd A'AY
R, d R,
_I_
E, — 1/ " — 1/ " — 1’ "
L=L+1L=0L+1,1;=1-1]

manara.edu.sy



https://manara.edu.sy/

Rl b R2 %? F\)1 I " b I " R2
! ! ! Eﬁﬂ —AM— — A\
1 2 o
I 4
a. .C_ a + W C
— E2 o—
T g
| ' 3 4 R3 d R4
T OR
— OO
E

Lid usly G0a0 are e Dogldl Aoy all Sl oo Byl IS oolus oy
oo 508 S G bl sl a3 uay Lale Adgpall Jarudddl @yl alasiwl
e «duandis &yl At ol Lol gzt aasedls Bsoluall] 55101 £19 08

manara.edu.sy



https://manara.edu.sy/

[

—— VW —NN—
| 1 I db I
2 C
b § I
|, - |,
——N\W\ AN
R, d
I
(D
— \IF
E

:J L

5)‘..\." L? ‘;")L..a-" dosd w
alasiwly ey (JSCAIL 2l

22085
(RTR

e Lole )

120[V]
100[V]
R, = 20[Q]
R, = 30[Q]

manara.edu.sy



https://manara.edu.sy/

[Py
g e aian Lo US 0yl Lo S e (i $92x5 By 0 Loy Lilao 15873 LS
B il 56 Lwyuig E,=0 Jo¥1 851l § Jazes Byludl § ous (e auda JS 50 yobins i
tad | | 50 e Al aly Lad | Cueses éi

R, b R,
——AAN —— N \N——

! !
| !

4
——NNN—
d R
El

4

()
— I

manara.edu.sy



https://manara.edu.sy/

[ R bR

deola K l;
8)liall : ’
1! ¥
——AAN ——AN\
R, d R,
I’
b (<)
——(r
El
R;-R; 20x30 )
_ — = 12[Q]

R., = —
ab TR +R; 20430

R,-Ry, 20x30 » = Rac = Rap + Rpe = 12 + 12 = 24[Q]

Rpc = = = 12]Q
b€ R, +R, 20+30 []J
oo _ B 120
= — = = .
dC Rac 24 [ ]

:JE UG 3 g 92 LeS Wldl i (§ e 5,1l o (6

manara.edu.sy



https://manara.edu.sy/

>y

6)jliall

Q\.‘iﬁj\_—ufm qb(;y; bga nwivdall tno oLiaglall

bga cuiudall s wodl Og80 clidy (12 [€2])
‘éi L] Q\.g\-wln cob g

Va

b:Vl;c:I;C'Rab:I;c'Rbc:5X12:6O[V]

manara.edu.sy



https://manara.edu.sy/

[y
doola
L L LS Byl sda 3 al)ladl oud eSS Ll

Vi, 60
I’:i:—:BA
1" Ry 20 Al

V.. 60
[, = — =—=3[A
R, 20 Al

Vi, 60
I,=i=—=2A
> Ry 30 Al

Vi. 60
[ = =% = — = 2[A]

R, 30

manara.edu.sy



https://manara.edu.sy/

< >
G
EZ
|
<

oy E.=0 Jasms aglidl 8,11 Q
el | | il e dslil!

manara.edu.sy



https://manara.edu.sy/

[

\ deol o

n _ RiRy _20x20 o[ o)
ab — —_ —
R, +R, 20+ 20 - B )
W _Rs-Ry 30x30 b = Rap = Rap + Rag = 10 + 15 = 25[Q)]
7R, +R, 30430 []J

Ry E, Ul sl Q E.qa&' 5)‘.).." Qi éi
:JWd) ST S o 9o 9 LeS

manara.edu.sy



https://manara.edu.sy/

v

deol
AN o
I " I "

db + db
+ —> R, § E

Q
i
O
®
[T

R, d d
Vi =15 Ry, = 4x 10 = 40[V]  :bsaowsdall o aell
V=14, Ryg =4 x15=60[V] :dgacwudall om sl
Ve;’b 40 Ve;,b 40 QL LS 5yludl s § )Ll oud 0985 JWIL
[} = = 2[A],1; = = 2[A]
R, 20 R, 20
V), 60 Vaa _ 60
[ == =—=2[A],1, == = 2[A

manara.edu.sy



https://manara.edu.sy/

[

6)jliall

s LoS AL 5,101 3 il B 095 el L

R b R,
11:I£—1¥:3—2:1:A: _l:'_W\l_._lz_W\/_
[, =15 +15 = 342 = 5[A] L) -
[3 =13 +13 =2+2=4[A] : .

L, =14—13=2-2=0[A TR TR
lac = lac = 5[A] I3 = O[A] |j:‘°3 () |
lab = Igp = 4[A], Iqp, = O[A] T e

manara.edu.sy



https://manara.edu.sy/

[

6)jliall

:Node Voltage Method &iall (908 ZLEAJE
¥ ol ghasedl ads 4 yhall sia Gedat]

Byladl g9yd calises 3 (Lol A81) A oLl it sloms ) duies 1
().a..;a.UQ\.w.o E.qai ch}os Qi éi c‘-@qb)éﬁ) g’a)m J! 5)‘4." RP-¥ é»! J.apj.v 2
29 badall § O9aSIl 3yd ABMe 3ukai .3

manara.edu.sy



https://manara.edu.sy/

[y

dool o
6)Li_aJl

1 i
1—1R +Zl_1R +Z in=1Ei'gi+Z?=1Vi'gi+Zin=

V — o
1=1 Ri

31l 98 leliliy Al 1 35l S5l shad gl pyazll  » = DB g
i=1 ' i=1
) . N n V. n
851l 958 LBl 39! izt gpzd) g el zii:zwgi
i=1 i=1
iy O Byldl 5Ll pbie l)Led (gazdl g oozl z I
i=1

Byladl g9,8 SLASLT gzl £ g0zl 2 R 2 g,

manara.edu.sy



https://manara.edu.sy/

[

6)jliall

bJa.‘i.«d é\.ﬁ\.@ gyl udall (9eS dad Lo Jyamxid Uslall sda J=i 4
Badall slag byl dde (gl s | yiees

28 yans U3y (S B9t pS 5938 o Byl ol 9,3 caliinn § Sl o sii .5
851t 3 Aoladl Al S A8yl (S9all A yaasg «iisluadl 28MMall 389 el

(i dudall C)j.cs a.n.v?'”)b it @Lﬂﬁ‘ Syl Glus wie 11 ddasdle
o Ln..\.mj cZLE.aLw." ﬁ)&a.n.v e,»j-e«ﬁl‘j cwj)«-\l‘ uL(‘.z.\J b o a‘.fd" sleic |
g9xall ol ciox g (o1 A8 slams| HLas b #9581 area SLABL Lyois

manara.edu.sy



https://manara.edu.sy/

r|\-\-\-\-"'\.
|I Fi
¥

6)jliall

Sdl eyall ( ddlie ddl> JSCad (pgyall § Ol)bed) a8 wyusedd 2 dasdle
Obgs olamil Hlas! lavay oy cddyb (1 wdl glady cad HLall Gl
4Syel| sgall dad Wt oda § . S| BgdnS g5l Budas o3 (g Aalee)|
ol Ladl ga Lealamil OIS 13] Bummgw Sl malin Silyliy a9ty Al p I

A LS o oS 13) adlug alodl oylyg0

manara.edu.sy



https://manara.edu.sy/

[

1ol Lele (uaall
R1 —_ Rz —_ 1[.(2.], R3 — R4 —_ RS —_ Z[Q], E1 —_ Ez —_ 12[V]

manara.edu.sy



https://manara.edu.sy/

a% :595all LBl oy X

— —1—1—15 —g, = —1—1—055
gl—gz—Rl—l— []»83—84—85—R3—2— .5[S]

il oS c¥alall Casy (Lesyss) (o) ae CBudall iogs Budall OgeS disyb Gedad]

AT g +g.+g,  1+05+05 2
> 2-Vy— 05 Vg = 12 (1)
o _EagtVagy 12x1405-Vy 12405-V

= —0.5-Vy +2- Vg = 12 (2)

manara.edu.sy



https://manara.edu.sy/

[

Ao lsy ddsyls b adalall (il oo Leesd e Jhamig Vg 9V, ctlgzma (e (2) 9 (1) oldslall (ggizes
:Q\éj.é_‘a.l‘la.:)b.gos.ﬁj
D = _35 ‘(2)'5 — 2% 2—(=05x—0.5) = 4 — 0.25 = 3.75
D, = 1; _(2)'5 —12x2— (=05 X 12) = 24 + 6 = 30
2 121 e _ _
D, =|_oc 15 =2%12=(=05x12) =24 +6 = 30
Ve =22 20 gy v = 22 = 20 _ giv] Ve = O[V
A= T 375~ 8V Ve =3 = 375 = 8LV, Ve = O1V]
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Lia S ccnslilo JuSad iy o ¢ LN CBgdipS (093Lal Ladg g9,all 3 lybadl 0 coluws oy
gall lda Gk on el glad (g cdd Gpuun gl Ll il ways (A1 g8l (e A9
S G (e g2 LeS Aalel] (1595 slems] slaiie | day
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3l LS oty Lol ol cililoed) ¥ slas 2LS oty IS Lads
Ei —(Va—Vo) 12-38

E1=I]_.R1+(VA_VC):>I].= R1 1 =4[A]
E,— (Vg —Ve) 12-8
Ezzlz’R2+(VB_VC):>12: R2 — 1 :4[A]
Vg —V, 8-28
0=I3:-R3+(Vy—Vg) =I5 = R :TZO[A]
Vo—Ve 8
0=1I4-Ry=(Va—=Vo) =14 = R =§=4[A]
4
Vg—Ve 8
0=Is-Rs=(Vg=Vc) =15 = R, =§=4[A]
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