Solution Set 3 (Fall 2010)

3.1 Find V,, in the network below:

Solution: T AAN —— AN/
V,, =V, +V,, +V,,; - éV Y+ - 2\? +
V, =3V +(-2)V +(+12)V =7V N

4V ()
or =/

V14 :V10 +Vo4;
Vi, =(H4NV +(+3)V =7V,

+ y \\_\‘,’.’ [ -
L 3V
3.2 Find V,,and Vg, in the network below:
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Solution:
V,o =V, +V,y = (-2)V +(-2)V =—-4
Ves =Ves + Vs, = (B)V +(3)V =6V ;

3.3 Repeat 2.12 and find the power in each:
i) 6Q resistor;
i) 12 Q resistor;
iii) 9 volt source
a) when the source is +9V DC

b) when the source is +9+/2 sin 100t

1 A A A 2
Vool
\ ‘\V," \\V,“
60 [
P ~
V() ~— 1

Solution: =
(@ Vs =9V, DC source
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Vs v

6Q2+12Q 18Q

Power absorbed by 12 Q resistor: P = 1°R,,, =0.5°A-12Q =3W ;

Power absorbed by 6 Q resistor: P =1°R,, = 0.5 A-6Q =1.5W ;
Voltage source: P=Vs-(-1)=9V - (-0.5A) = -4.5W
(Negative sign indicates supplied pover)

(b) Vs = 94/2sin(100t) , AC source

Vpeak =9./2v :
V
Vrms = P = 9V’
V2
Vv i\

rms

I = = =
™ 6Q+12Q 180

0.5A

Power absorbed by 12 Q) resistor: P =1, °R,,, = 0.5A% -12Q =3W ;
Power absorbed by 6 Q resistor: P=1,__*R,, =0.5A? .6Q=1.5W ;

Voltage source: P=Vs, . -(-I,,) =9 -(-0.5A) =—-4.5W;

rms

3.4 Find 11 in the network below:

I
1 L’ AA 2 A A
i —\ )\ mr VA
<
Froma = S
v [ima

Solution:
Let’s apply KCL at the node 2:

o —2mA-1ImA=0 ~ > 1, =3mA;
Let’s apply KCL at the node 1:
10mA-I,—1,=0 — |, =7mA;

3.5 Find I,and I, in the network below:

s-fi AVAVAY ANAN,
|_~_ 1 T -'..S Y 'JM'\L—/ VoW }
{Z; 1 -ui::j »:7;_
S O < <
| s=5mA dmA
2 3
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Solution:

Let’s apply KCL at the node 2:
SMA+4mA—-1, =0—— |, =9mA;
Let’s apply KCL at the node 1:
I,—1,-5mA=0 — |, =4mA;
Let’s apply KCL at the node 3:

I, +2mA-4mA=0—> [, =2mA

3.6 Find I, I, and I3 in the network below:

1
{.tl'l‘}_’mﬂ ey
e ' .'~'-.. Iy { I
ST_”II "‘-v. W J R
:.,_H_- “:,__:::‘ T
;jl[ _mm,qll
2

Solution:

Let’s apply KCL at the node 1:

50mA-12mA—1, =0 —— > |, =38mA,;
Let’s apply KCL at the node 2:
15mA-10mA+1,=0 — > |, =-5mA
KCL@3:

-50mA-1,-1,=0 — |, =—45mA

3.7 Find Iy in the network below:
Solution:

6omA (1) —2kQ 20
W“o \
= l:3
60mA (1) ::}}}j—“ 2kQ 6 kQ
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602

Using current division: I, = 60mA = 45mA;
6Q+2Q
3.8 Find Iy in the network below:
Solution:
The network can be redrawn as:
‘ v II
. C L
BmA — < <
4 =2 :;-, ,z}
(DI e < ko
T Tk 9

Where I, can be found with help of current division rule:

I, =—-6mA* 3k =-3mA
3k + (6k || k)

Applying the same rule I, can be found:

1, =—amA*— 2 _ 3 5ma;
6kQ + 6kQ
3.9 Find Rag in the network below:
Solution:
25k0)
LA Ao
£y anVAYAY 7 WA YA, I l
10kOQ pa
- == T
Rag —* 10k *‘5} 10k() “:} 7 = 10kQ
1"_\_\;_\.\-\-. ‘-'_L;E} . r ‘i:.::’ _,II

foW
1CkQ
R1=10kQ2+10kQ2 = 20ke;
25kQ
A <5_"|5,-_.fﬂ \\'-.l_."l/\-_v ,l"/\—‘ -.I:..lll,-".J‘".ll\vlf.‘.'n.llll\llllf-"‘.'\jj

< 10kO) - —;4; R1=20 kQ)

Rie —  10kQ < 10k~ < |

- x\?} iiﬂ,;,f
. | -~ {R2
R2 = RIJ10kQ2 = 20kQ2 - 10kQ /(20kQ2 +10kQ2) = 20/ 3K<2;
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25k0)

A o H-'A". {rﬁ'\ l;'f\ | ;:F‘\ ;"JI .L\_ J.f"?‘r e R3
-\‘,r' \".l" \‘-.l" ‘\.v,i. ".v, Y “.‘-_
"N,
,,ﬂ] | 100 ci;:-x

Ree —  10kQ Q<

.. n,
- —
— ? o

. | |
R3=R2+10kQ =20/ 3kQ +10kQ =50/ 3k,
ZEKQ

A \fr \f \J‘ﬁ

< R3=50/3kQ)
Rag — 10kQ2 E? ”::

R4
10kQ* 50k
3(L0kQ + 50/ 3kQ)

28kQ

=50/8kQ;

R4 = 10kQ50/3kQ2 =

< R4=508kQ

R = 25kQ+50/8kQ =125/ 4k

3.10 Find Rag in the network below:

Solution:
1 okQ
AO ] 2
1kQ 3KO
RAB — 2kQ 6kQ
Bo
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1kQ 6 kQ

6kQ
BkQ*3KQ

——— =3kQ;
6kQ + 3kQ

R1 =1k + 6kQ)BkO =1k +

R1=3k()

KQ*6kQ

R2=Rl||6kQ=—"—"—=
3kQ + 6kQ

2kQ);

R2=2 k()

b

A 2k B

2kQ+2kQ

R =2kQ| 2kQ =

2kQ*kQ
3.11 Find Vq in the network below:
Solution:

V, = *Req;

1 )
4 Fi -';

A

)
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9kQ*18kQ

R1=9KQ || (L4kQ2 + 4KQ) = 9kQ2 || 18KQ =

OkQ +18kQ
Req = 2k + R1 [ 12kQ) = 2k + S22 _ g
6kQ + 12kQ2
| +
S N
Req=6k(Q) ‘T__h:_} I -,\;/_; 2mA V,

I=-2mA;
V, =1*Req=-2mA*6kQ =-12V,

3.12 Find I; and Vy in the following network:

Solution:
{ \ f.u"l \\_\\ IIll,."'l I 3
W W W +

L 1kQ -

=N {“m -::M?
12v() (1) — 6kQ — 2kQ Ve
o1, | ]
N

Ohm’s law in the loop 1:
I, *6kQ+12V =0 ——» |, =—2mA
Using voltage division:

B 2kQ

°T KO KO
Negative sign is due to the fact that source and Vo have opposite sign.

3.13 Find Vj in the following network:
Solution:
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E1 .-"'(.—M\-\ SKQ : -
= "‘ - g
<<l 4kO )
(X)) Ak .
< -\_\. ‘:;t s
3k < |Vo
R1=4kQ || 4kQ = 2kQ;
Using current division: 1, =12mA 2k =
2k + (3kQ + 3kD)

V, =1,*3kQ =9V
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