ECE 1270
S09 HOMEWORK #5 solution ST

Ex:
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Using Ohm's law and the node voltages, find the currents for all the resistors in the
above circuit.

SoL'N:  The node voltages are found by starting at the reference and stepping from

node to node via voltage sources:

V1=—2V
V2=6V
V3=4V
vy =-10V
V5=—16V

Currents may be measured in one of two directions for each resistor.
Here, they will all be measured with the arrow pointing down or to the
right.

The resistor currents are found by taking the difference of the node voltage

on each end of the resistor and dividing by the resistance. Note that nodes

connected by wires are really the same node and have the same voltage.

R is between nodes v, and vq4:

. _Vp-vy O6V--10V
TR T 2k

8 mA



R» is also between nodes v and v4:

. Vvp-vy 6V--10V

in 16 mA
Ry 1 kQ
R3 is between nodes v and v3:
l_1=V1—V3 =_2V_4V=—2mA

R; 3kQ

R4 is between nodes v3 and reference (i.e., 0 V):

.~ v3-0V_4V-0V

i -0.4 mA
Ry 10 kQ

R5 is between nodes v3 and v4:

. vz-vy 4V--10V 28

s =— mA=-933mA
Rs 1.5 kQ 3
Rg is between nodes v4 and vs:
i6 =V4—V5 _ --10V-16V ~—-0.5 mA

Rg 12kQ



