EECS 2110

Homework #3 Solutions
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v} po=ae = SBAEY )= 2 KW Power Nows B — A

o p=ivr=(16A)-150%)=-24 kW  Power flows B — A
d] po=aiv = ClOAN-4R0V =48 W Power flows A -3 B
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ay Po=ie=E10A0E0Y ) = 40K W delivered by the element
h) Convention; Negative charge (clectrons) flows against reference arrow,
Nepative curmenl value reverses Lhis, Therelome, elecirons flow with
reference arrow, and enter terminal 2 in Fig. |.6{d).
ch Since power is delivered by the element, the elecirons gain eneray.
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i) Comsider car A:
Since a posilive current is lowing in the direction of the reference voltage
drop, positive power is being delivered 1o car A, which must be the dead
battery.
I}
i )
— = = Vi
it
il b y
w= [ padi = Jvidi =12V 30AR[T = 21647
)
] 1

Since the is 12 % DiC:
po=iv=[12V330A) = 360 Ns
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Realize voltage drop is linear, with averape of V.. = 5 V.
w = AvYerage power - time = |:'I-"'m_= i)t
= AV LM AAN 2 100005ec) = 162 K]
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Element Voltage (V) | Current (A) Power (W) |
L. IR 44 -12 =570
B E 4 50 !
: C 30 -10 00 !
| D 36 6| 5 |
: E 36 & -288
I3 -54 14 756
Gi B4 &L ] 1548

Total =-1152 W

Thus, conservation of energy 15 not satishied and the circuit interconnactions are
inconsistent. By checking KCL at the node connecting elements a, b d, e, a:

12 4 16+8=24A=0
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it is shown that thera must be o 24 A current source 15 cmitted from the circuit.
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ay 9

by 7

cl 4

dy Vo, R
Vo M,
V.. R,

e} 3,
For cxample, verify that branch corrents L. i, f theough resiators £, K
R, specify all other branch cwrrents via appheation of KCL to the three
essenbial nodes conmecting R, Ry, e Ra B R B R R mespectively.
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SOUrce Power delivered o

A p=vi={00V)E Al =480 W

G0 Y p=60%WII2-8 A) = 240 W

[2 A p=Evizal12 A =40 V12 A =480 W
20V =20 HL2 A) =240 W

Where vizg 15 the vollape drop ocross the 12 A source
found by using KVL around the right loop:

Viza—20 % +00% =0
Vizqa = —ri'l':l R'r

Power supplicd by the left owo sources:
Pren = 480 W + 240 W = 720 W

15 deliversd to the nght two sources;
Prigia = -380°W - 240 W = 2720 W

=+ Energy is conscrved

Resistance values (From Talde 6.2)

KEHp =2 to (o kL2

EHy = 10 b 30 kL2
RI =200 to 1000 L2
RF = 106 toy 30W0 52



Frwia me =6+ 1+0.3 =723k
oot o enin =3+ 032 +0.1 =33 kL2
Fintar pomax = 30+ L+ 0.3 =313 kf2
R B, mie = 10+ 0.2+ 0.1 =103 kL2

1y Currents
Ln = 12082 /3.3 = 51.4 mA
T min = i'l{]"-'lz f13=23.2mA
Ip g = 120027 103 = 16,5 mA
L, win = 12062/ 31.3 =54 mA

EMects (from Figure 6.8)

Let-CGo current: B mA and more
Respiratory paralvsis; 15 mA and more
Yentricular fibrllation: 50 ma and more

Conclusions:
2} For both students, the currents may exceed the Let-Co hmil

dy Tor both students, the currents may causs respiratory paralvsis, tatizue, and
pain. Far stiudent A, the cuments may cause venimicular fibrllaoon,

41 T'o reduce danger, D0 NOT touch electrical wires when vour feet are
immersed in water. According to Table 6.2 of the Additional Course Notes,
EF was the lowest resistance m the senes. IF vour feet ane dey and well
insulated (hy wearing gond shoeg, slanding on an insulating mat), the cument
will not flow through vour heart even if vou touch a live wire with one hand.



