EE2301 Basic Electronic Circuit [N CF] Solutions for Problem Set 2

Block A: Unit 2
Q1. [Problem 3.7]

Solution:

e Known quantities:
Circuit shown in Figure P3.7 with known source currents and resistances, R =3Q,R, =1Q,R; =6Q.

. Find:
The currents |, |, using node voltage analysis. v, o
VN -
* Andysis 1O
At node 1: A |1l%m lzliﬁg GD“
ViTVal,Va _y

3 1

At node 2:
Yoo Vo_ 5 Figure P3.7
1 6
v
_ I, =-*=-05A
Solving, we find that: \\/’1 Z :é'\?v Then, 3
2 |, =—2=-05A
6
Q2. [Problem 3.3]
Solution:
. Known quantities:
Circuit shownin Figure P3.3
. Find:
Voltage V a:r0$ the 0.259 rw gor. Copyright & The MrGraw-HiHCnmpsnres,lnri::r;r;ssinn required for reproduction or display.
*  Anadysis. 7 A
At node 1: iy ®
ViTVo M7V _ _ "

1 05 y v Z 0250 0omoz
At node 2: OF - J T

Va"V1i, V2 _g

1 0.25
At node 3: Figure P3.3
V3=V, V3 _ -3
025 033

Solving for v,, we find v, =0.34V and, therefore, v=0.34V .
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Q3. [Problem 3.10]
Solution:

e Known quantities:
The current source value, the voltage source val ue and the resistance values for the circuit shown in Figure P3.10.

 Find:
The three node voltages indicated in Figure P3.10 using node voltage analysis.
e Andysis
At node 1. Copyrght @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display
At node 2: v "}5""“: @Lh

u+v_2+u+i:0 J); R, R‘EE i ,re_“fE

75 25 50 < 1
At node 3:
_i+V3__V2+£:0 é
50 100

For the voltage sourcewe have:  v3+10=V, Figure P3.10

Solving the system, we obtain:
v, =14.24V | v, =458V , v; =-542V and, finadly, i =-254mA .

Q4. [Problem 3.12]
Solution:

. Known quantities:
Circuit shown in Figure P3.12.

. Find:
Power delivered to the load resistance.
e Andysis
KCL at ﬂOde l. Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
_\/ _ Ry, Vo oo R,
ﬁ+w:05 4] MM +|\ \_.\: AMN——— o
R R O
Or 3 Vl - VZ = 6 ( Eq. l) 1 3 - -
KCL at node 2: f.\() = R, z R 2z R, W
Vi-Vs -V, — \
R, RI(R+R.) 5
or 14V, -4V, =-16 (Eq. 2) Leag
substitute Eq. 1into Eq. 2, yield V, = -0.6316 Figure P3.12
and by voltage divider:

R2 + RL

2
P =Y =25 mw
RL
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Q5. [Problem 3.14]
Solution:

e Known quantities:
Circuit shown in Figure P3.14.

*  Find:
Current iy and i, .

 Andysis:
For mesh #1.

Copyright @ The MoGraw-Hill Companies, Inc. Permission required for reproduction or display.

1Q 20
AMAA AAAA
YyyYy Yyyy

AAAA,
YYYYy

PN @ i @ —2V

Figure P3.14

h(1+3)+i5(-3)=1

For mesh #2:

u(-3)+i,(3+2)=-2

Solving,
i, =—0.091A
i, =—0.455A "

Q6. [Problem 3.16]
Solution:

. Known quantities:
Circuit shown in Figure P3.16.

 Find:
Voltage across the 3Q resistance.

 Andysis:
Meshes 1, 2 and 3 are clockwise from the | eft
For mesh #1:

iy(1+2+3)+i,(-2)+i5(-3) =2
For mesh #2:

iy(-2) +ip(2+2+1) +ig(-1)=-1
For mesh #3:

iy(~3)+i,(-) +is(3+1+1)=0
Solving,
iy =0.5224 A
i, =0.0746 A
i =0.3284A

and v=3i, —i;) =3(0.194) = 05821V .

Q7. [Problem 3.18]
Solution:

e Known quantities:
Circuit shown in Figure P3.18.

Page| 3
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. Find:

V oltage across the current source.

. A nal ys s Copyright @ The McGraw-Hill Companies, Inc nission required for ion or display
} 20 1Q 3n

Meshes 1, 2 and 3 go from left to right. " AAAA AR

For mesh #1:

iy(2+3)+i5(~3)+i5(0) = 2

For meshes #2 and #3: 2v@ § 30 v @ 2a :

iy(~3) +i,(1+3)+i5(3+2) =0 ]
For the current source:
i1(0) + (1) +i5(~1) = -2
Solving, Figure P3.18
i, =0.778A
and v=i,(3+2)=3.89V .

20

YYVYY

Q8. [Problem 3.43]

Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Solution:

. Known quantities:
The values of the voltage sources and of the resistorsin the
circuit of Figure P3.43:

Vg =V, =450V

R =7Q,R, =5Q,R; =10Q,R, = Ry =1Q

yy

AAAA
YYVy

« Find: Figure P3.43
The component of the current through Ry that is dueto Vg, using superposition.

 Anadysis:
Suppress Vg by replacing it with ashort circuit. Redraw the circuit. A solution using equival ent resistances looks
reasonable. R, and R, arein parald:

R =ﬂ:m:o.8759
R+R, 7+1
Ry, isin serieswith Rs:
Ris = Ry, + Rg =0.875+10=10.875Q

- _ R,Rus _ .. (5)10.875) _
R = Ro +(Re[Rus)= R + R; F:; =l s - 44250

CD: lrso = SR (101'695)(5) =32.03A
R, +R, 5+10.875

Q9. [Problem 3.42]

Solution:

. Known quantities:

The values of the voltage sources and of the resistorsin the
circuit of Figure P3.42:
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Copyright © The MeGraw-Hill Companies, Inc. Permission required for reproduction or display.

Ry

Vg =Vs, =12V MWW
R =R, = Ry =1kQ R
s, o+ -
«  Find: (') I .
The voltage across R, using superposition. Yz
e Andysis Figure P3.42

Specify the polarity of the voltage across R, . Suppress the voltage source Vg by replacing it with a short circuit. Redraw

the circuit, see (a).
Ry

Ry =RJRs = %]kQ =0.5kQ AW
R, _ (12)@000) _ 8V ke

R, +Ry 1000+500 R

Suppress the voltage source Vg, by replacing it with a short Via

circuit. Redraw the circuit, see (b).

Vro-2 = Vs

YyYyYyy

Ry = Ry||Rs = %]J(Q =0.5kQ @

Ry _ (12v)(0.5kQ)
R +Ryq 1kQ+0.5kQ W
VRZ :VRZ—l +VR2—2 = _4V + 8V = 4V
Note: Although superposition is necessary to solve some (D Vs R 3
circuits, it is avery inefficient and very cumbersome way to i ]
solve acircuit. This method should, if at al possible, be
avoided. It must be used when the sourcesin acircuit are AC
sources with different frequencies, or where some sources are DC and others are AC. (b)

VRo-1= Vg

AAAA
YVYY
=

Yyyy

Q10. [Problem 3.46]
Solution:

. Known quantities:
The values of the resistors, of the voltage source and of the current source in the circuit of Figure P3.10.

 Find:
The current through the voltage source using superposition.

e Andysis

(1) Suppress voltage source V. Redraw the circuit, see (a).
For mesh (a): i, =0

For mesh (b):  i,(200+ 75+ 25)+i.(- 25)-40=0
For mesh (¢):  ip(~25)+i.(25+100)=0

Solving,

i, =136mA and i, =27mA .

Therefore, i; =i, =27mA.

(2) Suppress current source |. Redraw the circuit, see (b).
For mesh (a):  i,(50)-10=0

For mesh (b):  i,(200+ 75+ 25)+i (- 25)=0

For mesh (c):  i,(~25)+i,(25+100)=-10

100Q
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Solving, S0

i, =200mA, i, =—6.8mA and i, =-81mA .

Therefore,

i, =i, —iy, =—281mA.

Using the principle of superposition, i =i; +i, =—254mA .
Then vy, v, and vz can be calculated as:

V3 =100(i(y) +ig()) = —5.42

200@ 25Q
V, =V; +10=4.58 L

Vp =V, + 75(ip(y) +ip(p) =14.24 (b)

100
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