Sign convention Po oo
I, V,, positive =>V, >V,

|, positive => current flows fromatob

V,, negative =>V, <V,

|, negative => current flows from b to a

Define convention first, then solve problem.

P > 0 means power flowing into element (e.g. resistor)
P < 0 means power flowing out of element (e.g. battery)



Topology
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Voltage same everywhere....
Concept of a node




Kirchoft’s current law

You have already seen:
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Like water in a river...
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More generally:

Sum of currents entering node = sum of currents leaving node.

Stated as Kirchoff’s current law (KCL):

N
E i =0
n=1
Current entering a node: i, positive

Current leaving a node: i, negative
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Dependent sources

VCVS: Voltage controlled voltage source
: CCVS: Current controlled voltage source

| VCCS: Voltage controlled current source
CCCS: Current controlled current source
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Generalize: N resistors in parallel

R, I R, is notation for “R, in parallel with R,”
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neralize: N resistors in series



Voltage divider
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Why important?
Concept of source/load. (Thevenin...)
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Derivation:
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Generalize loop to N-elements:
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V

. = Vvoltage drop” across element # 1

V,. = “voltage drop” across element # 2

V4 = “voltage drop” across element # 3

V,, = “voltage drop” across element # N



Kirchoft’s voltage law

N
— around any closed loop.
2.V =0

voltage drops



Nodal vs. mesh analysis

Nodal Analysis = write KCL for every node. If a resistor connects to nodes,

R v,
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express the currents in terms of voltage across the element. Your goal is to find all +
the node voltages first. If a voltage source connects two nodes, circuit can become R1 Vl
easier to solve (super node). From there, you can solve for whatever quantity you )
maybe interested in. ‘
Mesh Analysis: Assign current to all the loops. Then write KVL across each
loop. Your goal is to find the loop currents. From there, you can solve for
whatever quantity you maybe interested in.
Remember voltage is a relative quantity.
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Thevenin’s Theorem
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Linear two-terminal circuit
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Equivalent to:
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Norton’s Theorem
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Examples



Compute the elements power (sinked or
sourced?)

T M O Py = -36(4) = —1441
g . Paev = 144 W Supplied,
”V(g_': Y ol E T P - 12(4) = 48K abassbeol
l P}_: 2-4(2)-'-' 481*' Oboortoaol
P\:K = (‘Ix)(l) = "“1’(2‘): -8 Kl
P‘I;( - &b\l Wﬁ%

P = 28(2) = B5GIN abasshaol



Find |,

20 mA
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WVL

V, Y12 ¥Vxy =0
VO = "Vx "\2
Vx - —\21"

WVL arouwnd owtes l.ec?'.
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Find the power absorbed/dissipated
by the VCCS KCL: m = T,42V,+1, 41,47,

\/ = V, Va
T =%, LW, L% ad 153

Na. V V, V,
5 4 1 I i Iy T2Va Tk Y 2w YK
\ 2 -

4 k() 2V 1kQ 2k} Vu 3mA 5 k()
¢O= 5Va TAD KV, + 20Vat \0Va+ AV,

Vo= LBEmV
‘Pz.vp: VA-X: VA (ZV-A)

le« 5w (z)(\fw)

o = K5 W



203

V= 2
l _
= T
REQ Vi = _'_é_
l|- E:
Ry
IS + REG
— R'
T, [
A
0-576 ‘mJ
I,=




Find Vo by nodal analysis 55 §

A AAA ke at (D @ I+ 2w = T,
N 12-V, o 2m . _V
2K Gk + 2K
12V C‘)zmA 2 k0 V, 36 -3V, + 12 =V,
~ 4V, = 4§
l Ve 12 V
T, = %
4 K4+ 2K
= B3
6K
Lo = 2 mA
Vo = JTo (2K
= 2w CLK>



Find |, by mesh analysis

VA
1 kil
12V let L, /T',Z and 13 be {the loob Cummendc (v mA).
L | Wi - {+_}_.
1 kil KVL ‘iY\ 1he -bn(s'l: AO.DF:
1kn? 1k 3 C)smA 12 = 1(L+1,) + 1x1,
I,
( - ' = 2 = 21 +11 S— ®
v ow J(\nf_ ‘Hufd joo}) .
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T,= 6wA — @

KV L tw the Segonc} loo\
1(I,+1,)+ 1(12)+ 1(1,-15) =0
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Solution Cont.




-ind The Thevenin and

Norton equivalent seen from
the nort
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