Practice problem 1:
Find v; and v, by using nodal analysis method

l3

v 35 p, Solution:
W Express resistor currents:
i 8Q . v
Lll llz ll = Zl
( U2
Dea §40 §4Q 3 277
. V1=V
I3 = 3
- Vi V1=V
KCLatv,: ij+i3=6 27T g =¢
at vy: —ip +i3 =3 2 1TV _ g
2 2 3 2 + 3
- {3171 — VU = 48 {Ul =15V
171 - 3172 = 24 ‘UZ = —3V

Practice problem 2:

Find i; by using nodal analysis —Q—

method. N v
1 <A\ 2
How many node voltages? 10
| 3 i
Solution: ) |
2 U 1 <D4A §20 §3Q 5A<D
LW=— lp =—
1 2
)
I3 = 3

KCL at IZ il_i2_3il = —4

at Uy 3i1_i1_i3=_
Vp—V1 Vg

) 2i+i=4 I T {—3171"‘4772:8

2i; —i3=-5 2wy —v1) vy 5 —6v; +5v, = =15
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7 =g
i =vy = vy =—5A=-07784 L 31
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3V

2/22/2017



2/22/2017

Practice problem 3: Form 3 equations for v, v,, v3

A Solution:
. V=1 , V3 —
. 10 5A = i,=
li = I et
. . 3 V1 . 2]
v lq v, <1 v 3= e =5
1 /\/\/W W 3 . Vs — v,
. l =
laL 40 i4l 5 7
CD CD 1OA KCL at 1% l1+ l‘z'_ i3'= _20,
20A 20 20 at vy: —iy — iy +is = -5;
atv3: i2+i5 =5
= Vy—V; V3—UV; U
= 2 - 1 3 - 1 ?1 - _20
_7171 + %) + 4'173 =-80 Uy, — 1V Uy VU3 — Uy
171_4172+U3=_20 - - 4 _? 4 =-5
—4v, — v, + 5v3 = 20 V3— UV, V33—V,
—_—+ =5
1 4
Practice 4: Form 3 equations for the three node voltages
Y= 'V RLC LR LR - Solution:
,\ @10V o . S
B [ S B il = — %] 2
,'v i e v -‘\\ ! 4
P12 2 ips | V3
\\\ ‘ - T ' P = Uy — VU3 i = E
iﬂL—-" 20 l3 20 1 ) *T 8
CD Due to the floating voltage source,
40 5A 8Q 3 supernode needs to be formed:
i4 KCL at supernode: —iy — iy +i3—is =0
1 KCL at Uy i2 - i3 = _5,
By the 10V source: vz —v; = 10
Vi Vi—=Vy Vp—V3 V3 0
) 2 8 —6v; +8v, —5v3 =0
V1~V 172_”32_5 ‘ vy — 2V, +v3 = —10
2 2 —v; +v3 =10
V33—V = 10




Practice 5: Form 4 equations for the four node voltages

Solution: b b v, 30 TP 6ir 1
v = 1 (e & ! 3 o
lxz% .LL‘—‘\i—\‘/‘L———‘ i W\/\/ \_ ,__v__._JE

st 2w O :
i, =— 4=
279 1 20 10A 40 10
. Vs~V _U
I3 = 6 5 4

Due to the two floating voltage sources, two sternodes need to be formed:

KCL at supernode vyv,: —ip; — iy + i3 = —10;

at supernode V3, iy —iz — iy — is
By 20V source: v; — v, = 20
By 9i, source: v3z—v, = 9i,

) LT TP P T
3 6 1 4

Practice 6: Find vy, v,, V3 and igep

—5v; — vy, +v3 + 2v, = —60
4v; + 2v, — 5v3 —16v, =0
v, — vy, =20
3vi—v3—2v, =0

Solution: ; Y1~ Vz. e AL A SE—
1 3 7 Ly 40
_2 . _U3. i _Ul—v3 il :"U
=75 =g ==y vl—_>/\/\/\/\ '\__2___© —
Due to the floating voltage source, idep 30 iz 1 Y
a supernode needs to be formed 4
KCL at supernode: i; — iy — iz +i, =0 3ix 20
By 19V source: v, —v3 =19
By 3i, dep source: vy = 3i,
V1 — Uy %] U3 vV, — V3 -
3 2 37 a2 0 v, — 100, — Tvs = 0
17 2= /U3 = v; = 15V
V2 — 1713] =_13 ‘ v, —v3 =19 v; =14V
U1=31 3 V1+3V3=O V2 = =5V
4 3
) ) ) 15—-14 1545 16
lgep =11 +ix = 3 7 A= ?A = 5.3334
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