Chapter 3 — Resistive Circuits

Exercises

Ex 3.3-1
L= B o8
R, 2Q
from KCL at top node
i, =2-i3=2-3=-1A

= 3A

KVL around 2ndloop: -6+ Ryi,+v, =0 1= 6-()(-D) =7V

Ex 3.3-2 -18+0-12-v,=0 [ =-30V
18
Ex 333 -V, -10+4v,-8=0 [ =7=6V
Ex 34-1 is bn 3n from voltage divider
TV, tvas |+ 3
12w an HJ- nglz(J = & 1 E k = %
- 3+9 3

now Ps, = i%(6) = (1)(6) = 6W

= i%(3) = (1)%(3) = 3W [Pyg + Psg, +Pyg, = 12W absorbed
Py, = 1%(3) = (*(3) = 3W

Pouce = Vi = (12V) (1A) = 12W supplied

Paq,

Ex 3.4-2 0. 40
LI

6 .
Ry 3 = 1or i=1A

if P,=6W and Ry=6Q [ i’F

[ =iRy=(1) (6)=6V

fromKVL: - v, +i(2+4+6+2) =0 [, =14i =14V
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Ex 3.4-3 fromvoltage divider [\] = ﬁ8 =2 V

Ex 3.4-4 fromvoltagedivider [}, = 252+575 (-8)=-2 Vv
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Ex. 351

EC]UiV. Ckt. i = 1+}+1+}
| Reg 1 111
A Rﬂ; Reg = 1/4kQ

i ineach R:% (ImA) =%mA

EX3.52  from current divider i) = 10 (‘5): -2 A

Ex 3.6-1 R, = (j)g) - % - 49

V1= R, (3A) = %(3) = 4V

Problems

Section 3-3 Kirchoff’s Laws

P3.3-1 KVL: v, +2-3-6-8+4=0 (outside loop)
v, = +11V
KVL: v,+2-3-6=0 (right mesh)
vV, =7V
KVL: 3+2-i3=0 (top node)
ig=5A
P3.3-2 KVL: -v;+2+4+5=0 (outside loop)
v, =11V
KCL: -1+3+i, =0 (top,left node)
i, = -2A
KCL: 1+i3—-3=0 (bottom, left node)
ig=2A

KCL: =-i,+2+i, =0  (top,right node)
-(-2)+2+i,=0 [1J=-4A
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P3.3-3 KVL: -12-R,(3)+v=0 (outsideloop)

v = 1243R, or RZ:V_12
KCL i+£—3 =0 (top node)
Ry
i:3—E o R; = 12_
v=12+3(3)=21V

@  joz-12oga

6 =2

2-12 10 12

b R, = =-—Q; R; = =8
(b) 253 3 T
(© 24 = -12 i, because 12 and i adhere to the passive convention.

[13-2A and R1=1—2 = 24Q
3+2

9=23v, because 3 and v do not adhere to the passive convention

[VE3 and R,=

P3.34
Power absorbed by the 4Q resistor = 4[5 = 100
Power absorbed by the 6Q resistor = 6F = 24 W
Power absorbed by the 8Q resistor = 8003 = 72
P3.3-5 4N g% v, = 8V
—”\f\/’\;—-—@— I V, = —8+8+12 =12V
I |
t Vg = L+ + vy = 24 =8V
2
s v(* 6NV v < 80N 8v  40:P= 3 =16
2 4 -
N S T _ V5
S ._C | 60:P= 2 =24
2
2 12 v - %1 _ 8w



P3.3-9

=Y = 05A

Tz..!, 10Q
'h':’-' mﬂ. |2=&:0.4A
rm-' pEge] 1oV "\f TA 250

Pov = (=10) (0.9) = ~9Wopsorbed = MVietivered
v =(5) (1)=5Wasorbed

Po.sa =(=9) (0.5)==2.5W perped =2-5Wygivered

Pioa =(5) (0.5)=2.5W_pqyrpeq

Paso =(10) (0.4) =AW, pered

2 Papsorbed = OW energy balance

P3.3-10

1 mA 2 mA

i +i, =6-1=5mA =0.005A
~2i,+2i,-5(i,-0.001) =0
Solving yields:

, =0.00167 =1.67 mA

i, =0.005-i, = 0.00333=3.33mA

4 mA

Section 3-4 A Single-Loop Circuit — The Voltage Divider

P3.4-1 V=0 12=8 154y
6+3+5+4 18
V,= > 1222V V=2 12=0 v
18 18
V,= 4 10=8y
1873
P3.4-2 (@ R=6+3+2+4=150Q
® =8-854
R 15 — —
(©  pP=280

(28 and i do not adhere to the passive convention.)
=28(1.867)=52.27 W
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