-
Today’s Material

m Branch Current Analysis (with example)
m Breakout #1

Branch current analysis problem
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Branch Current Analysis (by example)

m Find Vr3 and the power delivered by E2
Any thoughts?
Can we combine circuit elements in series or parallel?

4Q 2 )
—Wv Wy
R, R,

4V ==—="F, R, =80  E,~6V

(a)
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Branch Current Analysis (by example)

m  Method
Assign an arbitrary current to each branch of the
network
4 () 2 ()
—Wy Wy
‘ Rl I3 l R.j_.

.

4V —="F, R, < 80 E, 6V
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Branch Current Analysis (by example)

m Method

Label the voltage drops for each resistor, determined by the
appropriate branch current direction

+ VR1 - - VR2 +
4 () 2 ()
] R, I3l R, ‘
- |2
|1

+
4VT="E,  Vrs Ry 8 () E, = 06V

(a)
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Branch Current Analysis (by example)

m  Method

Apply KVL around each closed, independent loop of
the network

+4\1/st1_ -%E‘f-k +E, — Vg, = Ve =0

Wy
I % ol k] +4-4.1,-8-1, =0, (1)
4\}1 + § QO va
= E, Ry < 80 E, ™=@ 6

VR3

- +Viy + Vi, -E, =0

L

+81,+2-1,-6=0, (2)

Note: We have 2 equations and 3 unknowns at this point
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Branch Current Analysis (by example)

m  Method

Apply KCL at the minimum number of nodes that
will include all the network’s branch currents

+ VR1 - - VR2 +
Wiy ¥V Note: Only 2 independent NODES here
R, 13 R, L Note: Only 1 NODE needed to include
11 2 all three branch currents
4av—=—"g, T R3§ 8 () E,™ 6V
VRS [[+1,-1,=0, (3)
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Branch Current Analysis (by example)

m Method

Solve the simultaneous linear equations for the branch
currents and then relate the solution to the unknown(s)

We have: Rewritten:

+4-4-1,-8-1,=0, (1) —-4-1,+0-1,-8-1, =-4, (1)

+8-1,+2-1,-6=0, (2) 0-I, +2-1, +8-1, =6, (2)
I,+1,-1,=0, (3) LL+1,-1,=0, (3)

Note: 3 equations and 3 unknowns
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Branch Current Analysis (by example)

0 Solving the equations

Method of determinants (review) - See Appendix B
Use your calculator for 3x3 or smaller (manual excerpt below and on

the next page)

Rewritten:

-4-1,+0-1,-8-1; =4, (1)
0-I, +2-1,+8-1; =6, (2)
LL+1,-1,=0, (3)

O For the EL-W516T

MODE 4 0 (2 eqs)
MODE 4 1 (3 eqs)

Simultaneous Linear Equations

Simultaneous linear equations with two unknowns (2-VLE) or
with three unknowns (3-VLE) may be solved using the following
functions.

D 2-WLE: MobE (s 1[0

@q% + By = oy D= ay By

dax + boy = o ay by
& 3-VLE: mooEl s [ 1 )

X + 22‘1}' + o = ay by o

dax + Boy + oz = da |D|= ay by ca

A% + By + 0gT = ¢y iy by g

= [f the determinant D = 0, an error occurs.

= |f the absolute value of an intermediate result or calculation
result is 1 = 10100 or more, an error occurs.

Solving simultaneocus linear equations
1. Press (MoODE|[_ e ][ 0 JorMobEl_s J( 1 )
2. Enter the value for each coefficient (14, etc.).
= Coefficients can be entered using ordinary arithmetic
operations.
= To clear the entered coefficient, press
* Prass [_a )or [_w_)to move the cursor up or down through
the coefficients. Press [2ndF] [_& Jor [2dF) (% ] to jump to
the first or last coefficient.
2. When all coefficients have been entered, press (ENTER) to solve
the equation.

= While the solution is displayed, press or to
return to the coefficient entry display. To clear all the

coefficients, press [ca].
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Branch Current Analysis (by example)

m  Solving the equations using your calculator:

Work this example first:

X4yV—-2=9
6X+ 6y —7=17

(mooe)(_ 6 J[ 1

(ENTER] 1 (ENTER)

)11 [ENTEH] (ENTER)

) ) 1 [ENTER) 17 (ENTER)

1
6 (ENTER) 6 [ENTER]
1

)
(=
=
T4x -7y +27=42 (ENTER] [ (—) ] 7 (ENTER] 2 (ENTER) 4 2
x=7 ENTER X: 3.238P95238
y="7? Y -1.638895238
det(D)="7? D 185.

0 For the EL-W516T

MODE 4 0 (2 eqs)
MODE 4 1 (3 eqs)

Now find I1, 12, I3:
~4-1,+0-1,-8-1, =-4, (1)

0-1,+2-1,+8-1, =6, (2)
I[,+1,-1,=0, (3)

1 =-0.1429 A
12=0.7143 A

13=0.5714 A
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Branch Current Analysis (by example)

m What were we looking for?

VR3 and Pe2
+ VR1 - - VR2 +
40 2 ()
MWV MWV VR3 — I3 ’R3
I R, I3 R, I
’ l »  =571.4mA-8Q=457V
4V==""F, T RZ8Q o —
E VRsR“ § E,
i P, =E,-1,
_l_ =6V -714.3mA =429 W
1 =-0.1429 A (a)
I2=0.7143 A

13=0.5714 A
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Breakout #1

m Find Pe1, Pr2 and the current through R3

rFen  nFoo

E =10V E, ==/ 12V




