SOLUTIONS CHAPTER 2

SOLUTION 2.1. Using KCL at the center node of each circuit:
@l,=1,-1,=-1- 2=-3A
(b) l,=1,+I,-1,=2-1- 0.5=05A

SOLUTION 2.2. KCL at the bottom node givesl, =-7- 8= - 15A , and at the right node
|, =- 6- 8=-14. From these, KCL at thetop nodegives I, =1, - 5=- 19A, and finaly &t the central
nodegivesl, =6 +1,- 7=-20A,

SOLUTION 2.3. Use agaussian surface on the top triangle. Performing KCL around this surface yields
1A- 2A+3A+4A- 5A=| =1A.

SOLUTION 2.4. Use agaussian surface around the bottom rectangle. KCL yields
l, =2A+10A+3A=15A.

SOLUTION 2.5. Using KVL, V, =55V - 15V + 105V - 100V - 30V =15V.
SOLUTION 2.6. UsSngKVL, V,=5/-1V-1V- IV +1V- 1V =2V.

SOLUTION 2.7. Using KVVL once again.
v, =7+6+5=18V

v, =6+7-8=5V

v, =-5- 6=-11V

V,=8- 7=1V

SOLUTION 2.8. KVL isused to find the voltage across each current source, and KCL to find the current
through each voltage source.

l,, =6A- 7TA=-1A

I,y =13 +8A=TA

ly, =- 8A- 6A=-14A

V,, =4V +3V =7V

Vpa = -4V +5V =1V

Von =Vyp- V=-2V
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SOLUTION 2.9. Using the same method as before, the current and voltages are found through and across
each sources.

l,, =9+8- 7=10pP P=50W

ly =-6- 1, =-16Pb P =- 64W

l,,=6-7=-1AP P=-2W

ly, =-1,,- 9=-8AP P=-24W

V,, =4-5=-1Vpb P=-8W

V,,=3+\,,=2Vb P=18W

V,,=2-V,,=0P P=0W

Vo =5-V,, =5p P =30W

Summing all the power give OW, hence conservation of power.

SOLUTION 2.10. Doing KVL around the right loop does not balance out. Changing 8V to 5V would fix
this.

SOLUTION 2.11. Using KVL to determine the voltages, and KCL to determine the currents:
Vv, =8V

V.=V, - 4=4V

|, =4A

|, =4-14+2],=-2A

I, =1,- 1, =6A

SOLUTION 2.12. First \V, = |, 8W=24V. Then |, =V, / 3W=8A and |, =12A- |,- |, =1A,
Therefore R =\, /1, = 24Wb P=1,%/, =24W

SOLUTION 2.13. (8) Firgt, from current division, get

@ 13 C-j>(12-al)b @ 12/3 e
17 &1/3+1/6+1U R & VT 1T ¥(1+a)/3+1/6+1/ R &

(b) Using the previous equation and solving for 1/ R =(12/ 31,)- 1/ 6- (1+a)/3=05S or R = 2W.

_pp o2 UR 0 0 o
Thepower P=I2R TR RLE’><(12 all)EXRL =18W

SOLUTION 2.14. For the power delivered by the source to be 60W, the voltage across it should be
V =P /2A=30V. Therefore the current through the 20Wmust be 1.,,, =30/20 =1.5A, and by KCL the

current through 1, =2- 1,,, =0.5A. Fromthis, R =V /I, = 60W.
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SOLUTION 2.15. Writing KVL around theloop 25V - 41 - 15V - 51 - | =0P | =1A, and
R =1 Ry =5W

SOLUTION 2.16. Thetotal power supplied by the sourceis P = 50V x0.5A = 25W. The power absorbed
by theresistor is R, = (O.5A)2 x60W= 15W. Therefore by conservation of power, the power absorbed by
X is10W.

SOLUTION 2.17. (a) Asthisloop is open, no current flows through it, so I ; is OA. The output voltage is
Vyyr =-2V +3V- 2V =-1V by KVL.

(b) Writing out the KVL equation around theloop 3- 2- I;R- 2- I;2R- I;R=0P -1=1,4R.
Therefore 1, =- 1/ 4R and \V,; = IRR=-1/ 4V.

SOLUTION 2.18. Writing out KVL around theloop 60 - 301 - 30- 20+60- 40l =0b | =1A. From
onm'slaw R=V /1 =30W.

SOLUTION 2.19. (a) Using Ohmslaw I, =V, / (20+12) = 0.75A, and V, =12 xI,. = 9V . Tofind R, write
KCL and get V; =30 - V, =6V . Therefore using Ohmslaw again, R=V,/ |,,, =8W.

(b) Writing KVL around theloop, 30 = aV, + |, ,R+ [,,20+V,, and substituting |, =V, / 12,

V, =30/ [(R+32) /12 +a] is obtained. Next substitute back V, =121, and solve for

&30 0]
R= - a=d2- 32= 40W
121,

2

SOLUTION 2.20. (9) i. Using R=V, /I, thevaue of each resstors starting with the top one are 2.7W,
0.6W, and 0.25W. Using the same relationship, the resistance for the motor is 1.25W.

ii.Using P= szy / R the power dissipated by each resistor is 16.875W, 3.75W, 1.5625W, and for the
motor 7.8125W.

iii. Thereative efficiency is = 7.8125/ (12x2.5) ¥00 = 26 %

(b) i. Performing voltage division across each resistor

V=0

Ve =12%Rc / (Rog + Rip + Rir) = 3.43V

Veo =12XRyp / (Rec + Rep + Rygior) =1.43V

Vinotor = 122R 0 1 (Rac + Rep + Rygior) =7.14V
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“ Ibat = 12/(RBC + F\)CD + Rnotor): 571A
iii. Therdlative efficiency is = (V.. / R .,)/ (12>5.71) X100 = 59.5%

(c) i. Repesating the steps from (b), the voltages across the first two resistance are O, then across the other
and the motor 2V, and 10V

“ Ibat = 12/(&D + Rmotor) :8A
iii. And the rdative efficiency is = (V2. / R/ (12>8)X100 = 83.3%

(d) What is the largest equivalent resistance of the motor that will draw 30A? R=12/ 30A = 0.4W.

SOLUTION 2.21. (a) Obsarvethat i =- |, thusv =ki® = - kI§.
(b) Using KVL and previous equation, vy =(R; +Ry)lg+ Vo + klg.

(c) Thepoweris = Igvy = (R + RZ)ICZ) +\plo+ klé

SOLUTION 2.22. lyow = /% = 0.02 A. Therefore Vgooyy = 0.02° (100+200) =6 V. By KCL,

l150w = 0.02+ % =0.04 A. Ry, seen by the source, is 300 W. Therefore Vg = 0.04" 300=12V.

SOLUTION 2.23. Using KCL I, =5- 3=2A, andKVL V,, =10+6 =16V . Thus
R=V,/1,=16/2=8W.

SOLUTION 2.24. Using KCL, KVL, aong with Ohm'’s law,

l,,=6-7=-1A
ly =8- lgy=9A
| =8+7=15A

V,,=4+5l,,=-1V

V,, =-4+21,,=26V

V7A :\/BA - 5|5W: 3V

Now, the power delivered or absorbed by each element is calculated:
P;SA = |6A >e‘/eA:'GVV

Pa = lia M0 = 217W

F?BA = I8A XVBA = 208W
P, =1, x4=36W
Py = lay %5 =5W

P, = 12,%2 = 450W
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Note that for passive elements, when the power is positive it is absorbed, while for independent sourcesit is
generated when the power is pogitive.

SOLUTION 2.25. Notethat I, = 6A. Thus by KCL
l,=6- 051, =3A

l,=2+0.21, =3.2A

I, =8- 0.3l, =6.2A

Andfinaly using KVL

V, =8AXL+4l,+3l, =418V
V,=2l,-3l,=-26V

SOLUTION 2.26. (a) Using KCL,
l,=5- 4=1A
l;=1,-2=-1A
,=3-2=1A
l[,=-1,-5=-6A

(b) Using KVL and Ohm’s law,
V, =31, =-18V

vV, =121, =12V

V, =101, =- 10V
V,=41,=4

(©)

P, = 3A(V, - V,) =90W

Poa =2(V; - V, - V;) = - 40W
P,a =4(-V,-V,)=24W

Poa =5(V, +V; - V) = 60W

Ca
) 1
0
RN
A L4
+
Y3 an
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SOLUTION 2.27. Write KVL around the outside loop, 40 = 5001, + (400 + 200)i . And write KCL
equationi =1, - 2l . Solvingyields |, =-0.4A. The dependent source delivers 21, (- 600i) = 192W, and

the independent 401, = - 16W. Finally the resistors absorb 50017 + 400i* + 200i* =176W verifying the
conservation of energy since the source generate 192W-16W=176W.

[((90 ||180) + 60)||40] 60

SOLUTION 2.28. By voltagedivison V, =
[((90]|180) + 60)||40] +160 60 +(90]|180)

R, = 1/14 %/,

Therefore Vg =14V, = 280V .

SOLUTION 2.29. By voltagedivision

—ov 18+3 _
(18+3)+6

SOLUTION 2.30. By voltage division we get the following two equationsin order to solve for the two
unknowns.

Solvingyields R = 40W, and R, = 100W.

SOLUTION 2.31. Dividing 1400 in four gives 350. If we only need 1/4 and 2/4, the resistor string can be
made of three resistances: 350W, 350W, and 700WV.

. - 2R
SOLUTION 2.32. Using voltage division, at t=0 v, = 15><3—R =10V,andt=5sv,=10V,and at t = 10

the voltage goes back to OV.
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10

Volts

5 10
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SOLUTION 2.33. By voltagedivision

= v Y P V= R W

By KVL, if V,, = 0, then

& 0
0:Vout:\/b'vd:é K +Vin
Ra*Ry R +Ryp

Ro _ Rg
RatR R +Rg

For arbitrary V;,, thisrequires that or equivaently that RyR. = Ry Ry.

SOLUTION 2.34. First G, =1m +1.5m+2m+3m=7.5mS. By current division
1.
l, =1OOmA><§n =20mA, P=100mA X, /1.5mS=1.33W.

eq

SOLUTION 2.35. By current division, for |, to be 2A then 160 + R=300 [|600 for an even split. Thus
R=40W.

1/10

SOLUTION 2.36. By current division, iy = 0.4Ax————
1/10+1/ 40

= 0.32A. Therefore using KVL

v, =10i, - 0.25, =3.12V.

SOLUTION 2.37. (8) R, = (8k|[2K) + (9K [|1k) = 2.5kW
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(b) R, = 2k[I[(Z2k][2Kk) + (2k]|2K)] = kW

SOLUTION 2.38. (a) R, =2+15+10+10+40+30+20+8 =135W.
(b) Four of the resistors are shorted, thus R,, = 2+ 15+10+8 = 35W.
(c) Lumping the series resistance together R,, = 8+[50 [|(50][25)] + 2 = 22.5N

SOLUTION 2.39. (8 R, =[2R+(4R[|4R)]|I[2R+ (4R]|4R)] = 2R
(b) R, =2R||2R+ (4R|[4R]|4R|[4R) =2R

SOLUTION 2.40. (a) First R, =150+ [375]|(250 +500)] = 400W. Next I, =14V / R, = 35mA. The
power delivered by the sourceisthen = 141, = 0.49W.

(b) R, =150+[375]|(250 + 500)||1k] = 350W, and I;, =14/ R, = 40mA. The power delivered by the
sourceis =141, = 0.56W .

Asthe equivalent resistance decreases, more of it gets dissipated by it.

SOLUTION 2.41. Rgq1 > Reg2- Without going into a detailed analysis using methods of Chapter 3, we

present the following intuitive argument. First note that the points aand b represent points on an
unbalanced bridge circuit meaning that the voltage between aand b would not be zero. Also note that when
two resistors are placed in paralel, the equivalent resistance becomes smaller than either resistance. The

addition of the resistor Rin circuit 2 essentially creates an internal parallel resistance resulting in an Ry,

lower than Reyy.-

SOLUTION 2.42. Req1 = Reqe: Aswas the casein the previous problem, thisis a balanced bridge circuit.

Hence no voltage appears between a and b making the additional resistor irrelevent.

SOLUTION 2.43. (8) R, =[(20]|20) +10]||(1/ 0.12)]|(1/ 0.08) = 4.
(b) R, =6R|[(R||R]|0.5R) + 0.75R + (2R||2R)] = L5R

SOLUTION 2.44. (a) Theinfinite resistance are essentially open circuits, thus

R, =1+2+3+4+2+4+3+2+1=22W

(b) O resistances are short circuits. Labeling one branch x and the other v, it can be seen that the circuit isa
set of 3 resistor stringsin parallel to each other between x and y, then added in series to the two 1 Ohm
resstor. Thus R, =[(2+3)[|(4 +2+ 4)[|(2 +3)]+1+1=4W.
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(o Writingout R, =1+[R [|[(2+3+4+2+4)]+3+2+1=7+[R [[15], and solving for R = 3.75W.

(d) No, it requires methods to be covered in the next chapter.

SOLUTION 2.45. Using the formulasfor parald resistances, the circuit of figure 2.45 reducesto

A E
g0 20

10 01 &0 L

c o

(@) Rac=[((2+1)//6)+8]//10=5W

(b) Rag cannot be calculated by series parallel formulas, but Ry can be done.
Rac =[((8+10)//6)+2| //1=0.86667 W

SOLUTION 2.46. (a) R, = 300+ (R]|5.6k), thus R=800W.

(b) R, = R+(R]|1.2K), the following quadratic equation must be solved R +1.4k>xR- 1.2M =0. This

yields R= 600W.
(c) R, =500+ 300 + (800|400 || R). Solving for R yields 800W.

SOLUTION 2.47.
(a) Using the fact that the resistance seen into terminal ab isthe same as that seen in terminal ¢-d, we can

obtain the following relationship. R,, = R+ R||R,,. This produces a quadratic equation whose solution is

Ry = 1.618R.

(b) Using the previous argument R, =5+10([(5+R,,) . Solving for R,; =11.18W,

® 1 o)
SOLUTION 2.48. By current division | :gae 1/ 18k 9 G Ok +(9k|[18K) :><36m:3mA
* é1/18k+1/9%keo ¢ 1 17

&§6k+ (9K [|18K) 4K 2
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SOLUTION 2.49. The500 W resistor has no effect on the current entering the circuit to itsright.

0.15:3—O +£ _30 +0.05
R 600 R
Hence R = 30/0.1 = 300 W.
. 120 .
SOLUTION 2.50. (a) First, expressthetotal currentas | = . Next, find R, that

0.5+(201(30]|40 ||R.,)
will causel to be 15A. Thus R, = 40W or lesswill cause the fuse to blow asthiswill cause the current to
be 15A or more.
(b) Repesting the previous procedure, R, = 20W.
(c) R, =120W.

: : 2
SOLUTION 2.51. Attime0, all switchesareopenand V,, = 60 x220=190.7V .
260 + 40

Then at t = 5s, switch one closes and
260||260

= 220 = 168.2V .
(260 [|260) + 40

Att=10s
130 ||260]|260

= X220 =136.2V .
(130]]260]|260) + 40

Findly att =15+,
65||130 ||260]|260

= 220 = 98.5V .
(65(|130 ||260][260) + 40

200

180

160f

Volts
[
'
o

120

100

80
0

8 _ 10 12 14 16 18 20
Time (sec)
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SOLUTION 2.52. (a) Lumping the two sources together and the resistorsinto an equivalent resistor gives

()= ——002Y - 802D _ o4 ootyma.
7k + 9k + 8k + (2K [|3K [|6K)

o e 1/ 6k 0.
b) B td t) = + %, (t) = 40cos(2t)uA.
(b) By current division i, (t) 81/ K1) 3k 1) OKkD L(t) cos(2t)u

SOLUTION 2.53. (a) Starting with,
R.: = 5[I(10 + 10) =4W
Rq2 =10[I(6 + R,;) = 3W

Rys =5 +R,, =10W
(b) Using the values R just obtained,

V, = 100%22 = 50y

3

V, :vaxi:zov
6+ Ry

V=V 2 =q0v
10+10
(©) Finally,

| =290 _10a
3

v,

a_ =BA,

6+ Ry

=1
10+10

Iy =
SOLUTION 2.54. (a) Circuit a: Using voltage division,

v, (0 =V () >§e 300]|(20+30+50) 0o 30 6_ a3 25413771y, and Ohm'slaw
[300 [[(20 +30 + 50)] + 58 €30+ 20 + 502

o, (t) = v, (t)/ 30 =1.125sin(377t)A. The instantaneous power isthen

P(t) =i, (t)»V,, (t) =37.969sin*(377t)W..

Circuit b: By current division
+30+ 3
1/ (20+30 + 50) 0= 60sin(377t)A, and from Ohm’s law

: . e

(0 =1 (t :
aulD) = b (0 G 50 T30+ 50) +1/ 300 + 1/ (50 +100) 8
v, (1) =50%_,(t) =3000sin(377t)V . The instantaneous power is P(t) = 180sin*(377t)kW.

(b) No, since the current source forces the amount of current in the circuit.
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SOLUTION 2.55. (a) Noting that i, =V, /10 = 6A, then we can write KCL at the top |eft node,
Iqource = 1o TV 16+ (v, - 5i,)/ 5=22A. Thus P = 60x22 = 1.32kW .

(b) Firgt, determine the current through each resistor:

i, =60/10 = 6A

o= §825+6—?5||5)§ =12A

gy =1/ 2,5, =6A

Then calculate the power absorbed by each resistor:

Row = 10i3 = 360W

P gy = 2555 = 360W

Ry = 5idyy = 180W

SOLUTION 2.56. From Ohm’slaw I, =100m/ 200 = 0.5mA. By current division

_&e 20k 5

— — 2 _
n = éo0 1 050" 150k = 75:257mA, and B, =2001;, =1.103W.

SOLUTION 2.57. Firgt, using voltage division, V, = ngez—ﬂg: (2/3)V;. Then using KCL and the

previous equation, 1, =(V,/3)- V, =- (1 J)V,. Finadly using Ohm’'slaw R, =V, / I =- 3W.

SOLUTION 2.58. Observing the following relationship, V, =V,,, the following nodal equation can written:
Iin = \/in/3+\/in /6- 2\/ln =- 15\/|n :

SOLUTION 2.59. Step 1. From voltage division

1 2 1
8 \L=o075v, and v, =2y, =y,

V=
18+4+2 24 12

Hence

V2 11711 5 11 2
- = - s = Vs
22 227 144 288

R

Step 2. For theload, by current division



Chap 2 Probs P2-13 © R. A. DeCarlo, P. M. Lin

. A
|2W=LAV1=§A8EBVO—9

V==,
6+2 4 €4 %0 16 °

Therefore

5 81A% 5 _ 81A2 V2

=2 | =2 \Y/
Pw 2w =20 Vs =T oa Vs

Step 3. By =10" R, impliesthat

2
128 288

A= [0 _ 7760
81" 288

SOLUTION 2.60. By voltagedivison V, = %Vm =(3/ 4)V,,. By current division, and substituting the

Vs

Hence

previous equation |, = 3_:?6 4V, =V, . Using voltage division and Ohm's law, and substituting the previous
equation,
V., =451, —0_ =3y =30V
10+5

l,. =45l,/(10+5)=0.3V, =3A
Finally, from the previous equations | Vg / Vi |=3.

SOLUTION 2.61. Writing out KCL when the switch isclosed, i,,, = 150A + gé%gmlbmg. Solving
. . o e 240 p
givesi,,, =150.02A and V,, » 6V . When the switchisopen V, , =V, ,, a—————  » 12V. Therefore,
€240+ 0.049

the reason for the radio stopping is insufficient supply voltage.

SOLUTION 2.62. (a) Using the following relationship P =V? / R, the resistance of each headlight on low
beamis R=V? /P = 4.11IW.
(b) Using the samerelationship R= 2.22W.

240

c) By voltage division, V. . =14.7——  =14.698V .
(c) By voltag out 220 + 0.04

(d) Using voltage division, Vs =14.7 2401411411 _ 14.417V
(240||4.11||4.11) +0.04
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. L 240[|12.22||2.22
(e) Using voltage division, V, , =14.7 gl I
(240 [|2.22]|2.22) +0.04

=14.186V

12

11.96 = =
15+Ry " 15+Ry,

Therefore
~180- 15" 11.96
11.96

=0.050167 W

SOLUTION 2.64. (a) Using KVL \f =102- 0.05-80 =98 V.
(b) Using KVL \; =102+ 0.05550 =104.5 V.
(©) P=\} %50 = 5.225. kW

SOLUTION 2.65. Minimum load means the minimum load resistance that the system can handle.
»MaxPwr = 0.8*50e6

MaxPwr = 40000000

»Vs = 750€e3;

»lline = MaxPwr/V's

lline= 5.3333e+01

»Rmin=V¢/lline

Rmin= 1.4062e+04, i.e., Rmin = 14.062 kW.

SOLUTION 2.66. (&) Using the following general form for anon-ideal voltage source: v, = - R, + V.,
.. -4
one sees that for zero current v, =V, = 40V . Thedlope of thelineis ﬁ) =- R =-0.04W, thus

R = 0.04W.

(b) This curve represents aresistor’s I-v characteristic, thus the slope 6—(1) = R=45W.
1=
3

+1,. When the voltage is zero,

out

. . 1
(c) The general form for anon-ideal current sourceisi,, = - F_g V.

- 4000

iot = Is =5A. From the dope of theline, , Rg, =4000/5=800 W.



Chap 2 Probs P2-15 © R. A. DeCarlo, P. M. Lin

. . Taml 6 .
SOLUTION 2.67. Using the following formula Sc s =1, solvefor T, and get 0.625 hrs, or 37.5 min.

. Va
SOLUTION 2.68. Using the same equation as before and solving for C, = nl qé—ro , with n=10, and

eno
T=55/60 hrs, the capacity obtained is 20 Ah.

SOLUTION 2.69. C,, =50Ah
(@ Ineq. 9, solving for | with n=20, and T=10, 1=4.2A
(b) Calculate the capacity for n=10 and T=10, thisyields 42 Ah.

SOLUTION 2.70. (a) Using a sequence of voltage division,

V, = 50mV4—8 = 48mvV
50

195
V, =50V, = =234V
200

V. = 2.5V, = 5.85/
And the power is R, = Vo / R =2.278W.

(b) Following isthe graph, and the script used to generateit.
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30 .40 50 60 70
Resistance in Ohms

%Script for Question 70 in chapter 2
RL=8:1:64;

V2=2.34;

IL=2.5*V2 ./ RL;

%Note the use of the ".*" which means that the division
%is performed for each value of RL.
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PL=RL * (IL A2);

%PIlot the Power versus RL
subplot(2,1,1);
plot(RL,PL);

ylabel (‘Power in Watts');

%Pl ot the Current versus IL
subplot(2,1,2);
plot(RL,1000.*IL);

xlabel ('Resistance in Ohms');
ylabel (‘Current in mA");

%The use of subplot |ets you subdivide the graphing
%window in two halfs.

SOLUTION 2.71. (&) Using the following script:
%Script for problem 2.71

R1=15; R2=4; R3=9; R4=2; R5=8;
R6=18;

Ra= R4+R5;

Ga= 1/Ra;

Gh= Ga+1/R1;

Rb= 1/Gb;

Rc= 1/(1/R6+ 1/R3)+Rb;
Gc= 1/Rc;

Geg= Ge+1/4;

Reg= 1/Geq;

Irc= 20* Ge/Geq;
Vrb= Irc*Rb;

Vout= Irc* (Ga/Gh)*8;

Req
Vout

So(a) R, = 3W, and (b) V,, =24V

ut

SOLUTION 2.72. Using the following script:
%Script for problem 2.72

R1=1e3; R2=2.2e3; R3=2e3; R4=5€3; R5=3e3; R6=R5;
R7=3.2e3; R8=1.2e3; R9=1.6€3;
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Ga=1/R7+ 1/(R8+R9);
Ra=1/Ga;
Gbh=Ga+1/R6;
Rb=1/Gb;

Gc=1/R4+ 1/(R5+ Rb);
Re=1/Gg;

Gd=1/R2+ 1/(R3+Rc);
Rd=1/Gd;
Geg=1VR1+Gd,;
Reg=1/Geq

%Going through the same step to find Vout
|d=200e-3* (Gd/(Gen));

lc=Id* ((1/(R3+Rc))/Gd);

Ib=Ic* ((1/(R5+Rb))/Gc);

la=1b* Ga/Gb;

lout=1a* ((/(R8+R9))/Ga)

Vout=lout* R9

The following values are obtained:
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R7* z21kn R9

12 kN +

ot
la kh

Req =
5.9121e+02
lout =
5.5431e-03
Vout =
8.8689e+00
d agn ©
200 D R1 R2 R4
1 ki 2.2 kEn
_..
R:in =

SOLUTION 2.73. Using the following script:
%Script for problem 2.73

R1=20; R2=40; R3=60; R4=30; R5=10; R6=135;
R7=150; R8=300; R9=130; R10=200; R11=50;

Ga=1/R10+1/R11;
Ra=1/Ga;
Rb=Ra+ R+ (1/(1/R7+ 1/R8));
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Gb=1/Rb;

Gc=Gb+1/R6;

Rc=1/Gc;

Rd=Rc+R5+ (1/(1/R3+ 1/R4));
Gd=1/Rd;

Ge=Gd+1/R2;

Re=1/Ge;

Rin=R1+Re

le=10/Rin;

ld=1e*Gd/Ge;

I1=1d*(1/R6)/Gc

Ib=1d* Gb/Gc;

Vout=Ib*Ra

The following values are obtained:
R, = 50W

V., =0.667V

out

|, = 33.3mA

1|:|VC_'

SOLUTION 2.74. Anidentica procedure to the one followed in the previous problem will yield the
following values:

R, = 50.53W

e = 133.8mA



