P 2.6 [a] Because both current sources are in the same branch of the circuit, their

values must be the same. Therefore,
U1

=04 = v=04(50)=20V

[b] p=1v1(0.4) = (20)(0.4) =8 W (absorbed)

P 2.7  [a] The voltage drop from the top node to the bottom node in this circuit
must be the same for every path from the top to the bottom. Therefore,
the voltages of the two voltage sources are equal:

—Od’iA =6

Also, the current i is in the same branch as the 15 mA current source,
but in the opposite direction, so

in =—0.015
Substituting,
6
—a(—0.015)=6 — a=-——=400
0.015

The interconnection is valid if & = 400 V/A.

[b] The voltage across the current source must equal the voltage across the 6
V source, since both are connected between the top and bottom nodes.
Using the passive sign convention,

p = vi = (6)(0.015) = 0.09 = 90 mW

[c] Since the power is positive, the current source is absorbing power.
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[a] Write a KCL equation at the top node:

—154+114+1=0 SO 11 +19=1.5
Write a KVL equation around the right loop:
—v1F+v+v3=0
From Ohm’s law,
vy = 10044, vy = 15014, vy = 2501y
Substituting,
—1007; + 150i9 4+ 250i5 =0 SO — 100¢; + 40022 = 0
Solving the two equations for 7; and 75 simultaneously,
11 =1.2A and 1o =0.3A

[b] Write a KVL equation clockwise around the left loop:
—Vo+v1 =0 but vy = 1007; = 100(1.2) =120V
So v, = vy = 120V

[c] Calculate power using p = vi for the source and p = Ri? for the resistors:
Psource = —o(1.5) = —(120)(1.5) = —180W
prooe = 1.2%(100) = 144 W
pisoa = 0.3%(150) = 13.5 W
Pasoa = 0.3%(250) = 22.5 W
> Piev =180W > Puy =144 +13.5+22.5 = 180 W



P 2.20 Label the unknown resistor voltages and currents:

0.05A _ 50Q h 2000
_‘jr ANA I._"'+ AN ;
N . a
a + ‘b }b + #
V v 2250 O 3.5v§ 175 Q
] i — 22 —0.02A  (Ohm’s law)
1y = 175 = V. m v

i1 =i, =0.02A (KCL)
[b] v, = 200i; = 200(0.02) = 4V (Ohm’s law)

—v+vp+35=0 so wv;=35+v,=35+4=75V (KVL)
[c] va=0.05(50) =2.5V (Ohm’s law)

—Ug+Va+v1=0 S0 Vg=v,+0v;=25+75=10V (KVL)
[d] py = v,(0.05) = 10(0.05) = 0.5W
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7L 150

icd = 80/16 =5 A
Vae =125 —80 =45 S0 i =45/15 =3A



lac + lbe = led SO  ipe=D—3=2A
Vab = 150ac — Bipe = 15(3) = 5(2) =35V so i, =35/7T=5A
Ibd = fab — lbe =D —2 =3 A
Calculate the power dissipated by the resistors using the equation
pr = Ri%;:
pra = (7)(5)* = 175 W paoa = (30)(3)* =270 W
P15 = (15)(3)2 =135W P16 = (16)(5)2 =400 W
psa = (5)(2)° =20 W
[b] Calculate the current through the voltage source:
lad = —lab — lac = —D — 3 = —8A

Now that we have both the voltage and the current for the source, we can
calculate the power supplied by the source:

pg = 125(—8) = —1000 W thus  p, (supplied) = 1000 W
[c] Z Pais = 175 4+ 270 + 135 + 400 + 20 = 1000 W

Therefore,

ZPsupp:ZPdis
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+
100v (D) v, @iy v 240
47 - -
— My iy
15Q 160

vy =100+ 4(15) = 160V; vy =160 — (9 + 11 + 10)(2) = 100V

1
4416 20

vy = 1 + 30i5 = 100 + 30(3) = 190 V

i

is=2+4=06A

ig= —iy—ig=—6—3=—9A



[b] Calculate power using the formula p = Ri?:

poa = (9)(2)* =36 W; pia = (11)(2)° =

Poo = (10)(2)* =40 W: psa = (5 )(6)2: 180 W

p3oa = (30)(3)* = 270 W; pia = (4)(5)% = 100 W

pisa = (16)(5)% = 400 W; pisa = (15)(4)* = 240 W
[c] v, =190V

[d] Sum the power dissipated by the resistors:
> Paiss = 36 + 44 + 40 4 180 + 270 + 100 + 400 + 240 = 1310 W
The power associated with the sources is
Pvolt—source = (100)(4) = 400 W
Peurr—source = Uglg = (190)(—9) = —1710 W

Thus the total power dissipated is 1310 4+ 400 = 1710 W and the total
power developed is 1710 W, so the power balances.



P 2.29

[a] Plot the v—i characteristic:

w{V)
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16



From the plot:
_Av (180 — 100)
A (16-0)

When i; = 0, vy = 100 V; therefore the ideal current source must have a
current of 100/5 =20 A

‘_lt

R =50

+

04 G\) 50 Wy

[b] We attach a 20 resistor to the device model developed in part (a):

¢ =
2DA<-1\> 59% %209

Write a KCL equation at the top node:

2041 =10

Write a KVL equation for the right loop, in the direction of the two
currents, using Ohm’s law:

511 + 204, =0

Combining the two equations and solving,

5(20 + 4;) + 20i; = 0 SO 251; = —100; thus i =—4A
Now calculate the power dissipated by the resistor:

paoa = 20i2 = 20(—4)? = 320 W



P 2.35 [a] i, = 0 because no current can exist in a single conductor connecting two

parts of a circuit.
BC i 1062 50
N . i
2 h
— N

[b]
18=(12+6)i, i;=1A

18y

UA:6ig:6V UA/2:3A
1047 = 5is, so i1 + 2i; = —3 A; therefore, i1 = —1 A

[C] iz = 221 = -2 A.



P 236 [a] —50 — 20i, + 18in =0
—18ia + 5iy +40i, =0 so  18ian = 451,
Therefore, — 50 — 20i, + 45i, =0, so i, =2A
18in = 451, = 90; s0 ian =HA
v, = 40i, = 80V

[b] i, = current out of the positive terminal of the 50 V source
vq = voltage drop across the 8ia source

g =in+i, + 8in = in +i, =4TA
vg =80 —20 =60V
> Pen = 50ig+ 20i,4, = 50(47) + 20(2)(47) = 4230 W
> Puiss = 18i% + bis(ig —ia) + 40i2 + 8iavg + 8ia(20)
= (18)(25) 4 10(47 — 5) + 4(40) + 40(60) + 40(20)
= 4230 W; Therefore,
> Peen = > Puis =4230 W





