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For the circuit as shown below, there are six elements which observe the Associated Variables
Convention. Among the eight elements, the voltages for four elements are given on the figure. The
current for element a is ia = -3A, for element e is ie = -6A, for element d is ig = 2A, and for element f is
it = 4A. By using the KVL and KCL, please find

(i) the voltages of element a and e (va and Vve),

(if) the currents of element ¢ and g (ic and ig),

(iii) the power of element e (pe).
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Applying KVL to the two loops:

Loop 1 v, +v, —v, =0
=-3V+2V-v, =0
=V, =-1V

Loop 2: v, +v, —v, =0
=5V-1V-v, =0
=V, =4V



Loop 3: —v, +v, —v, =0
= -V, +6V-2V =0
=V, =4V

Loop4: —v, +v, —v
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=V, =2V

-v, =0
= -V, +4V+3V-5V =0
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Applying KCL to the two nodes:

Node 1: i —i, —i, =0
= -3A—-(-6A)—i, =0
=i, =3A

Node 2: i, —i, —i, =0
=3A-i,—4A=0
=i, =-1A

C

Node 3: i +i, —i, =0
= -1A+2A-i, =0
=i, =1A

Node 4: —i, —i, —i, =0
= -2A—-(-3A)—i, =0
=i, =1A



(iii)

P =V, xi, =4 x(-6) =-24W
p=vxi

p, =2x(-3)=—6W

p, =5x3=15W

p. =(-3)x(~1) =3W

Py =4x2=8W

p, =4 x(-6) =-24W

p; =(-1) x4=—4W

p, =2x1=2W

p, =6x1=6W

P.+ Py + Pe+ Py + P + Py + Py + P =0W (Power conservation in this circuit.)

(l) Va = 2V ’ Ve = 4V
(i) ic = 1A g = 1A
(iii) pe = _24W




