Chapter 4

®—| PROBLEMS

Section4.2 Node Voltage Analysis of Circuits with )\
Current Sources }A/

P4.2-1  The node voltages in the circuit of Figure P 4.2-1 are 00 " 100

vi ——4V and v, — 2V, Determine i, the current of the current vy 2 oy

source.

Answer: i=15A 5 h
5Q 15:L
AM——AN

FIGURE P 4.2-2 =
—A—
60

; P 4.2-3  The node voltages in the circuit of Figure P 4.2-3
are vi=4V, v, =15V, and v, = 18V. Determine i, and i, the

Ul )—@—( 02
currents of the current sources.

Answer: i, =—2Aandi, =2 A
Sea Seo

©
FIGURE P 4.2-1 ‘L‘ i
50 v, 15Q
b1 Ui
i
P4.2-2  Determine the node voltages for the circuit of Figure 00 100
P42-2. AV—+—MW

Answer: vi =2V, =30V, andv, =24V FIGURE P 4.2-3



@ *  Methods of Analysis of Resistive Circuits

P 4.2-4  Consider the circuit shown in Figure P 4.2-4. Find Section 4.2 Node Voltage Analysis of Circuits with

values of the resistances R, and R, that cause the voltages v, and Current and Voltage Sources
vitobey, =1Vandy, =2V, P4.3-1  The voltmeter in Figure P 4.3-1 measures v,, the node
voltage at node c. Determine the value of'v,.
500 Q Answer: v, =2V
AN
+ + 4 60 p 10Q .
3 mA v &R vrRo 5 mA I:l

@ Voltmeter @

6V ZAC

FIGURE P 4,2-4

P 4.2-5 Find the voltage v for the circuit shown in Figure P
4.2-5. FIGURE P 4.3-1

Answer: v=21.7mV
P4.3-2  The voltages v,, v, v, and vy in Figure P 4.3-2 are the

+ v node voltages corresponding to nodes a, b, ¢, and d. The current
AN i is the current in a short circuit connected between nodes b and
250 O ¢. Determine the values of v, ¥, v, and vg and of i,
T S Answer: v, =12V, vy, =v, =4V, vy =4V, i=2mA
i 8V
a f’ K b --l— & d
WA 2
1 mA o+ B + o+
Vet v L 12V 2 mA Yh 1 mA Ve 4k L
FIGURE P 4.2-5 AV ' AAA] ¢ m boam ¢ &2 ¢

P4.2-6  Simplify the circuit shown in Figure P 4.2-6 by replac-
ing series and parallel resistors with equivalent resistors; then
analyze the simplified circuit by writing and solving node equa-
tions. (a) Determine the power supplied by each current source.
(b) Determine the power received by the 12-£2 resistor.

FIGURE P 4,3-2

P4.3-3  Determine the node voltage v, for the circuit of Figure
P4.3-3.
Answer:v, =7V
200

2%
AAN 100 Q —~
40 0 AN (2
120 AN 100 N
— \N\A\—4 AN 1oV v, 1000 100 Q 30 mA
A -
100
( 3 mA ()2mA 800 1200 —l—
FIGURE P 4.3-3

P4.3-4  Determine the node voltage v, for the circuit of Figure
P4.3-4.

Answer: v, =4V
P4.2-7  The node voltages in the circuit shown in Figure P 4.2-

FIGURE P 4.2-6

ay
7are v, =7V and v, = 10 V. Determine values of the current 7\
source current, i, and the resistance, K. \/
a b 1250 250 0
AN MA—T—VWY
20 > o >
2 A i 500 Q2 12V v 500 Q2
R 40 80 80 = % by %
' L ' <

FIGURE P 4,2-7 FIGURE P 4.3-4




P4.3-5 The voltages v,, v, and v, in Figure P 4.3-5 are the
node voltages corresponding to nodes a, b, and ¢. The values of
these voltages are:

v, =12V, v, = 9.882 V, and v, = 5.204 V

Determine the power supplied by the voltage source.

60
Wy

40
&

b ERS)

2 AW AW
+ 4 +
v )12y 1A¢vb 29%%

FIGURE P 4.3-5

P4.3-6  Thevoltmeter inthe circuit of Figure P 4.3-6 measures
a node voltage. The value of that node voltage depends on the
value of the resistance R.

(a) Determine the value of the resistance R that will cause the
voltage measured by the voltmeter to be 4 V.

(b) Determine the voltage measured by the voltmeter when
R=12kQ2=1200%.

Answers: (a) 6 k&2 (D) 2V

[TTT]

@ Voltmeter @

6 kQ 3 kQ

—AM AM—

(’; 12 R C)ZmA Ct)gv

1

FIGURE P 4.3-6

P 4.3-7 Determine the values of the node voltages, v; and
vq, in Figure P 4.3-7. Determine the values of the currents i,
and i,

Problems - @

1ka 4kQ
5 ka2
10V(j) o vs
—
i
ial' 3k 2 ki)

i

FIGURE P 4.3-7

P4.3-8 The circuit shown in Figure P 4.3-8 has two inputs, v,
and v;, and one output, v,,. The output is related to the input by
the equation

Ve = avy + by

where ¢ and b are constants that depend on Ry, R, and Rs.

(a) Determine the values of the coefficients @ and » when R =
10 2, R, —40 Qand R, = 8 Q.

(b) Determine the values of the coefficients @ and » when R, =
R,andR; =R, || R,.

R R
AWV M
+
vy R % Uy vy
=L

FIGURE P 4.3-8

P4.3-9  Determine the values of the node voltages of the cir-
cuit shown in Figure P 4.3-9.

;{ 200

L A

L B VW—
80 vs 120

v +—AAN 3 AN Uy

FIGURE P 4.3-9

P4.3-10  Figure P 4.3-10 shows a measurement made in the
laboratory. Your lab partner forgot to record the values of Ry, Ry,
and R-. He thinks that the two resistors were 10-k£2 resistors and
the other was a 5-k£2 resistor. Is this possible? Which resistor is
the 5-k&2 resistor?
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4] [5]0] t

@ Voltmeter @

i 16 2 ip
1 34 t %
a b UC<J/>A‘£1
— + +

Va® 20 200

L

FIGURE P 4.4-1

FIGURE P 4.3-10
P4.4-2  Find i, for the circuit shown in Figure P 4.4-2.

) Answer: i,=—12 mA
*P4.3-11 Determine the values of the node voltages of the

circuit shown in Figure P 4.3-11.

3A
i
\/
50
+—MA—
= 30 100
 — AN AMNN— FIGURE P 4.4-2
>
2A 150 120 70 _ o
% 28Y ; % P4.4-3  Determine the node voltage w, for the circuit of Figure
2080 i
- AN f) -~ P4.4-3,
L ~ Answer: v, =15V
FIGURE P 4.3-11 ;
—
P 4.3-12 Determine the values of the node voltages of the 4 ke +
circuit shown in Figure P 4.3-12. 2v 2k £ Ub 5i,
4 A =

e FIGURE P 4.4-3

P4.4-4  The circled numbers in Figure P 4.4-4 are node num-
bers. The node voltages of this circuit are vy =10V, vp =14V,
and v, =12V,

(a) Determine the value of the current i,.
(b) Determine the value of r, the gain of the CCVS.

Answers: (2) —2A (b)4V/A

FIGURE P 4.3-12 U3
AM —
Section4.4 Node Vohage Analysis with e v x
Dependent Sources @
P4.4-1  The voltages v,, v, and v; in Figure P 4.4-1 are the @ . @

node voltages corresponding to nodes a, b, and ¢. The values of Yoy
these voltages are: T

Vo= 8.667V, v, =2V, andv, = 10V <

Determine the value of 4, the gain of the dependent source. FIGURE P 4.4-4



FIGURE P 4

Paae

Pa.4-7

FIGURE

P4.4-5 Determine the value of the current i, in the circuitof P 4.4-9

Figure P 4.4-5.
Answer: i, =24A

source in Figure P 4.4-6.

FIGURE P 4.4-6

+ vy — b

1000 +

. / ; 9V A b

50 v, ibt 80 llc Uy 2000 B

FIGURE P 4.4-7
0. 1wvy
P4.4-8  Determine the value of the power supplied by the de- @
pendent source in Figure P 4.4-8.
20V 10V
£ )
| / o -/
- Ve %29 =100 (PM\
*)iov
<7 FIGURE P 4.4-11 'l_
120 280

Problems -« @

The node voltages in the circuit shown in Figure
P 4.4-9 are

V1:4V:V2:0\/; ﬂ.ndV3:76V

N

v Determine the values of the resistance, R, and of the gain, &, of
S the CCCS.
2
.’_W &
10V
Yoy 20 1a( T
i L/
i i
—— 2}
A4-5 JT— v) e——AAN . AN vg
40Q 200
- ] -4
Determine the power supplied by the 12-V voltage 100 % bi, %R

FIGURE P 4 .4-9

12v () i
J P4.4-10 The value ofthe node voltage at node & in the circuit
shown in Figure P 4.4-10 is v, = 18 V.

{a) Determine the value of 4, the gain of the dependent source.
{b) Determine the power supplied by the dependent source.

Determine the value of the current i, in Figure P4.4-7.

A (’;) 10V

<J:> 3o, 8 § 40 FIGURE P 4.4-10

“P 4.4-11 Determine the power supplied by the dependent
source in the circuit shown in Figure P 4.4-11.

*P4.4-12 Determine values of the node voltages, vi, va, va,
14, and vs, in the circuit shown in Figure P 4.4-12.

P44-8
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16V

~ 5
20 4,
Vs MA— 5 vs
}i 1A 80
By
AN <+

FIGURE P 4.4-12

FIGURE P 4.4-15

*P 4.4-13  Determing values of the node voltages, vi, vo, Vi,  p 4.4.16

The voltages vy, V2, v, and vy in Figire P 4.4-16
vy, and vs, in the circuit shown in Figure P 4.4-13.

are the node voliages corresponding to nodes 1, 2, 3, and 4. The
values of these voltages are

AN v =10V, v, =75V, vs = —15V, and v, =225V
50
Determine the values of the gains of the dependent sources, 4
ay ’ 100 and B, and of the resistance R;.
2
np—E A vs
e o 2
lev
LD 24 sg$
£
) Niovy w200 2.5 A
FIGURE P 4.4-13 (— : 0
=+
“P4.4-14  Determine values of the node voltages, vy, vz, v, -
and vy, in the circuit shown in Figure P 4.4-14. FIGURE P 4.4-16
vy vy P4.4-17  The voltages vy, v-, and v, in Figure P 4.4-17 are the
T+ AMAN— node voltages corresponding to nodes 1, 2, and 3. The values of
5Q these voltages are

j>]
N
o]
[9%]
o
k=
—

v=12V,vp, =21V, andvi = -3V

CD TR 28 ’ a0 2 (a) Determine the values of the resistances R, and .
% ] (b) Determine the power supplied by each source.
@ o
1.25A
)
= _/
FIGURE P 4.4-14 R, G 24
@ 9 @
Yoy 05A R
P 4.4-15 The voltages vi, va, 3, and v, are the node volt- (T) ? 2
ages corresponding to nodes 1, 2, 3, and 4 in Figure P 4.4-15.

Determine the values of these node voltages. FIGURE P 4.4-17



P4.4-18 The voltages v, v, and v, in Figure P 4.4-18 are the
node voltages corresponding to nodes 1, 2, and 3. The values of
these voltages are

vy =12Vv, = 9.6V,andvs = —1.33V

{a} Determine the values of the resistances R, and R,.
{b) Determine the power supplied by each source.

20

FIGURE P 4.4-18

Section4.5 Mesh Current Analysis with Independent
Voltage Sources
P 4.5-1 Determine the mesh currents, iy, i, and i,, for the

circuit shown in Figure P 4.5-1.
Answers: iy, =3A,i,=2A,andi; =4A

2Q

AWV

i
SQ
M
%GQ i
L

P4.5-2 The values of the mesh currents in the circuit shown
inFigure P4.5-2 arei; =2 A,i; =3 A, and i, =4 A. Determine
the values of the resistance R and of the voltages v, and v; of'the
voltage sources.

Answers: R=120,vi=—4V,andv, =28V

3Q
W

15v () (\/

FIGURE P 4.5-1

(1 21y

R

AW
10
%g
=

10Q

AN M
2 () 3 )On

FIGURE P 4.5-2

Problems - @

P4.5-3 The currents {; and i, in Figure P 4.5-3 are the mesh
currents. Determine the value of the resistance R required to

cause v, — —6V.
Answer: R—48

R
MA—

40 +
s B 80
18v(y éva
iy % _
3V

FIGURE P 4.5-3

P4.5-4 Determine the mesh currents, i, and iy, in the circuit
shown in Figure P 4.5-4.
5 100 G
M
et E &4 100G
+
2% v 100Q =
AMA—— WA
250 2000

FIGURE P 4.5-4

P4.5-5 Find the current i for the circuit of Figure P 4.5-5.
Hint: A short circuit can be treated as a 0-V voltage source.

—
i

20 40

20 60

10V

FIGURE P 4.5-5

P4.5-6  Simplify the circuit shown in Figure P 4.5-6 by replac-
ing series and parallel resistors by equivalentresistors. Next, ana-
Ivze the simplified circuit by writing and solving mesh equations.
(a) Determine the power supplied by each source. (b) Determine
the power absorbed by the 30-£2 resistor.

MY AN
1000 400
12V
§6OQ
«£
300 ay C)
§3009
800 560 O
60 Q
ANV—

FIGURE P 4.5-6



@ +  Methods of Analysis of Resistive Circuits

Section4.6 Maesh Current Analysis with Current and P4.6-5 Determine the value of the voltage measured by the
Voltage Sources voltmeter in Figure P 4.6-5.

P4.6.1 Find i, for the circuit shown in Figure P 4.6-1. Answer: 8V

Answer: i, =06 A 60

AN [TTT]

500 S ) Yaoltmeter @
M
My

50 O 250

s DA g FIGURE P 4.6-5

P4.6-6 Determine the value of the current measured by the
ammeter in Figure P 4.6-6.

Hint: Write and solve a single mesh equation.

Answer: —5/6 A

750 100 Q O I:l:\:l:‘

Pa.6-2 Find v, for the circuit shown in Figure P 4.6-2.
Answer: v,=15V

2 A
70 10 QP Ammeter @

250 Q

FIGURE P 4.6-6

P 4.6-7 The currents iy, i», and iz in Figure P 4.6-7 are the

FIGURE P 4.6-2 mesh currents. Determine the value of the resistance R.

20

P4.6-3 Find v, for the circuit shown in Figure P 4.6-3.
Answer: v, =2V

+”2— 609

HCROFO

FIGURE P 4.6-7

FIGURE P 4.6-3

P4.6-8 Determine values of the mesh currents, iy, i-, and is,
in the circuit shown in Figure P 6.7-8.
Pa.e-4 Find v, for the circuit shown in Figure P 4.6-4. _

%2 kQ
<

éll{ﬂ
-«

1k

AN

20 mA v, 1000 AAN
== 3y (+) 4 k(2
250 @ b Qy T ; 2 mA
1 i

100 Y

FIGURE P 4.6-4 FIGURE P 4.6-8
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“P4.6-9 The circuit shown in Figure P 4.6-9 has three inputs: P 4.6-12  Determine the value of the current measured by the
iy, iy and v;. The output of the circuit is i,. The output is related ~ ammeter in Figure P 4.6-12.
to the inputs by Hint: Apply KVL to a supermesh.

Answer: —0.333A
lh=aix+biy+cvs

where a, b, and ¢ are constants. Determine the values of a4,
hoand o ss  Bn [T

—cy Ammeter @

14
~ 15V 3A
o/
10 Uy - o<l
A O FIGURE P 4.6-12
za (1) 120 60
J'ZO Section 4.7 Mesh Current Analysis with

Dependent Sources

P4.7-1  Find v, for the circuit shown in Figure P 4.7-1.
Answer: v, =10V

FIGURE P 4.6-9

P4.6-10 The mesh currents in the circuit shown in Figure P

4.6-10 are
+ Uy
iy = —2.2213A, i = 0.7787 A, and iy = 0.0770 A t m
(a) Determine the values of the resistances R, and Rs. 0.04v, 100 Q@ ; 10V
(b) Determine the value of the power supplied by the current '
source. 1

Rl FIGURE P 4.7-1

() () ; P4.7-2  Determine the mesh current i, for the circuit shown
=Y I 7 § 200 in Figure P 4.7-2.

Answer: i, = —48mA

FIGURE P 4.6-10

32V() ?Qﬁg% | % W\,
i L

) FIGURE P 4.7-2
P4.6-11  Determine the value of the voltage measured by the

voltmeter in Figure P 4.6-11.
Hint: Apply KVL to a supermesh to determine the currentin =~ P4.7-3  Find v, for the circuit shown in Figure P 4.7-3.
the 2-2 resistor. Answer:v,—=235V

Answer: 4/3V

40 50 [LTT] S

L o Voltmeter ¢ N
B0 mA i) S100 0 , 250 Q
oy 34 A 20 a

FIGURE P 4.6-11 FIGURE P 4.7-3
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P 4.7-4  Determine the mesh current i, for the circuit shown
in Figure P 4.7-4.
Answer: i, =—24mA

3uy,

S
N
%IOOQQ—/ 2500

L

5 mA

FIGURE P 4.7-4

P 4.7-5 Although scientists continue to debate exactly why
and how it works, the process of utilizing electricity to aid in the
repair and growth of bones—which has been used mainly with
fractures—may soon be extended to an array of other problems,
ranging from osteoporosis and osteoarthritis to spinal fusions
and skin ulcers.

An ¢lectric current is applied to bone fractures that have not
healed in the normal period of time. The process seeks to imitate
natural electrical forces within the body. It takes only a small
amount of electric stimulation to accelerate bone recovery. The
direct current method uses an electrode that is implanted at the
bone. This method has a success rate approaching 80 percent.

The implant is shown in Figure P 4.7-52 and the circuit model
is shown in Figure P 4.7-5A. Find the energy delivered to the cath-
ode during a 24-hour period. The cathode is represented by the
dependent voltage source and the 100-k£2 resistor.

Cathode

Micro Connector Generator

(@)

(b)

FIGURE P 4.7-5 (a) Electric aid to bone repair. () Circuit model.

P4.7-6  The model of a bipolar junction transistor (BJT) am-
plifier is shown in Figure P 4.7-6.

(a) Determine the gain v,/v;.

(b) Calculate the required value of g in order to obtain a gain
volvy=—170 when R, =5 kQ, R, =100 @, and R, =1 kQ.

R
+ +
Ui R2 v v R|_ UO

FIGURE P 4.7-6

Pa.7-7  The currents iy, i; and i3 are the mesh currents of the
circuit shown in Figure P 4.7-7. Determine the values of i, is,

and 1.
ém Qq =
<> - q ()10\/

FIGURE P 4.7-7

P4.7-8  Determine the value of the power supplied by the de-
pendent source in Figure P 4.7-8.

200 800 Tia

(j 10V

60 O 400

FIGURE P 4.7-8

P4.7-9  Determine the value of the resistance R in the circuit
shown in Figure P 4.7-9.

5 kQ2

10 kQ2

25V

FIGURE P 4.7-9

P4.7-10  The circuit shown in Figure P 4.7-10 is the small sig-
nal model of an amplifier. The input to the amplifier is the voltage
source voltage, v;. The output of the amplifier is the voltage v,.

(a) The ratio of the output to the input, v,/v;, is called the gain
of the amplifier. Determine the gain of the amplifier.



(b) The ratio of the current of the input source to the input volt-
age, iy/v,, 18 called the input resistance of the amplifier. De-
termine the input resistance.

FIGURE P 4.7-10

P4.7-11  Determine values of the mesh currents iy, i,, iz, and
i4 in the circuit shown in Figure P 4.7-11.

._.
@
<

§(‘§Co

FIGURE P 4.7-11

P 4.7-12 Determine the values of the mesh currents of the
circuit shown in Figure P 4.7-12.

FIGURE P 4.7-12

P4.7-13  The currents i,, 15, and i; are the mesh currents cor-
responding to meshes 1, 2, and 3 in Figure P 4.7-13. Determine
the values of these mesh currents.

Problems - @

s S,
Q

3i i :
< Wy

D24

25v()q §1og

FIGURE P 4.7-13

P4.7-14  The currents i, i», and i; are the mesh currents cor-
responding to meshes 1, 2, and 3 in Figure P 4.7-14. The values
of these currents are

i1=—1375A,i, =—-25A, and i,=-325A

Determine the values of the gains of the dependent source, A4
and B.

S
=

&

o
o)
2

10\/(

Jé

—
Gl

FIGURE P 4.7-14

P4.7-15
P4.7-15
Answer: i=3 A

Determine the current i inthe circuit shown in Figure

FIGURE P 4.7-15

Section 4.8 The Node Voltage Method and Mesh
Current Method Compared
*P4.8-1 The circuit shown in Figure P 4.8-1 has two inputs,

the voltage source voltages, vy and vo. The circuit has one output,
the dependent source voltage, v,,. Design this circuit so that the
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output is related to the inputs by
v, = 2v; + 0.5v,

Hinf: Determine the required values of 4, Ry, Ry, Ry, and R,.

Rl
M
vy R; Ry
MA ANV
+
- 3
Us Ry ; U, vy =Av,

FIGURE P 4.8-1

P4.8-2  The circuit shown in Figure P 4.8-2 has two inputs, v,
and i, and one output v,. The output is related to the inputs by
the equation

Vv, = ai; + by,

where ¢ and £ are constants to be determined. Determine the
values ¢ and & by (a) writing and solving mesh equations and (b)
writing and solving node equations.

296 0 320

=

1200 300

FIGURE P 4.8-2

P4.8-3  Determinethe power supplied by the dependent source
in the circuit shown in Figure P 4.8-3 by writing and solving
(a) node equations and (b) mesh equations.

iz=0.2 v,
S
-+ Uy =
—AM——A—]
500 100
o)
o/
120V

FIGURE P 4.8-3

Section4.10 How Can We Check...?

P 4.10-1 Computer analysis of the circuit shown in Fig-
ure P 4.10-1 indicates that the node voltages are v,=5.2V,
v,=—4.8V, and v, = 3.0V, Is this analysis correct?

Hinf: Usethe node voltagesto calculate all the element currents.
Check to see that KCL is satisfied at each node.

10V
M
s
40 b 5Q
a 141
28 /oA 30

FIGURE P 4.10-1 =

P4.10-2  Anoldlabreport asserts that the node voltages of the
circuit of Figure P 4.10-2 are v, =4V, =20V, and v, =12V,
Are these correct?

FIGURE P 4.10-2

P4.10-3 Your lab partner forgot to record the values of Ry,
R, and R;. He thinks that two of the resistors in Figure P 4.10-3
had values of 10 k{2 and that the other had a value of 5 k2. Is
this possible? Which resistor is the 5-k£2 resistor?

[7].15]0]

) Valtrmeter P

FIGURE P 4.10-3

P4.10-4 Computer analysis of the circuit shown in Figure P
4.10-4 indicates that the node voltages are vy = —8 V1o, = —20V,
and v, = —6V. Verify that this analvsis is correct.

Hint: Use the node voltages to calculate the element currents.
Verify that KCL is satisfied at each node.
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N Hint: Use the mesh currents to calculate the element voltages.
'1\,{ Verify that KVL is satisfied for each mesh.
200 y, 100
v U3 .1A2 Q
FIGURE P 4,10-4 Je— MWV 1 MWy
28\;(1) i sal i (i)w

P4.10-5 Computer analysis of the circuit shown in Figure P +
4.10-5 indicates that the mesh currents are iy =2 A, i; =4 A, and =
i3 =3 A. Verify that this analysis is correct. FIGURE P 4.10-5

PSPICE PROBLEMS

SP4-1  Use PSpice to determine the node voltages of the cir- SP4-3  The voltages v,, v, v, and v4 in Figure SP 4-3 are the
node voltages corresponding to nodes a, b, ¢ and d. The current
i is the current in a short circuit connected between nodes b and
¢. Use PSpice to determine the values of v,, w. v, and v4 and of
i

cuit shown in Figure SP 4-1.

a2V

3A AN O
2 g——{—pt 4i1<‘l,> 4kQ

+ + + +

Uy G) 12y 2 mA () Ub 5 1 mA () UC 4KQ§ vy

>
20 20 T
FIGURE SP 4-3
ol

SP4-4 Determine the current, i, shown in Figure SP 4-4,
SP4-2  Use PSpice to determine the mesh currents of the cir-  Apswer: i =0.56 A
cuit shown in Figure SP 4-2.

M

FIGURE SP 4-1

AW
R
40
i
(‘:)18\/ qSqua
<
i 3V iz

FIGURE SP 4-2 FIGURE SP 4-4
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DEsIGN PROBLEMS

DP4-1  An electronic instrument incorporates a 15-V power
supply. A digital display is added that requires a 5-V power
supply. Unfortimately, the project is over budget and you are
instructed to use the existing power supply. Using a voltage di-
vider, as shown in Figure DP 4-1, you are able to obtain 5 V. The
specification sheet for the digital display shows that the display
will operate properly over a supply voltage range of 4.8 V to
5.4 V. Furthermore, the display will draw 300 mA (/) when the
display is active and 100 mA when quiescent (no activity).

{a) Selectvalues of R, and R; so that the display will be supplied
with 4.8 V to 5.4 V under all conditions of current /.

{(b) Calculate the maximum power dissipated by each resistor,
R, and R, and the maximum current drawn from the 15-V
supply.

{c) Istheuse of the voltage divider a good engineering selution?
If not, why? What problems might arise?

15-volt
pawer
supply

Digital
display

FIGURE DP 4-1

DP4-2  For the circuit shown in Figure DP 4-2, it is desired to
set the voltage at node a equal to 0V in order to control an
electric motor. Select voltages v; and v, in order to achieve
v, =0V when v; and v, are less than 20V and greater than
zero and R=2 (2.

i 8V R
R
R R R (;) vy
Ui
FIGURE DP 4-2
DP4-3 A wiring circuit for a special lamp in a home is shown

in Figure DP 4-3. The lamp has a resistance of 2 £2, and the de-

signer selects R =100 £2. The lamp will light when = 50mA
but will burn out when 7 > 75mA.

(a) Determine the current in the lamp and determine if it will
light for R=100 £2.

(b) Select R so that the lamp will light but will not burn out if R
changes by 410 percent because of temperature changes in
the home.

50 Q R

5V 300 Q 1}

FIGURE DP 4-3 A lamp circuit.

DP4-4  Inorder to control a device using the circuit shown in
Figure DP 4-4, it is necessary that v, = 10 V. Select the resis-
tors when it is required that all resistors be greater than 1 £2 and
Ri+Ry=20182

FIGURE DP 4-4

DP 4-5 The cwrent 7 shown in the circuit of Figuwre DP 4-
5 is used to measure the stress between two sides of an earth
fault line. Voltage v, is obtained from one side of the fault, and
v, is obtained from the other side of the fault. Select the re-
sistances Ry, Ry, and R; so that the magnitude of the current
i will remain in the range between 0.5mA and 2mA when v,
and v; may each vary independently between +1V and 42V
(I1V =w, =2V).

FIGURE DP 4-5 A circuit for earth fault line stress measurement.



