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Name

Problem 1

In the given circuit, calculate the voltage across the dependent source ("+" reference on top) if Vo is 16 V. and [g is 20 pA.

The voltage across the dependent source is

V, =16V
I, =204A

I =501, =50(20uA) = ImA

I =1, +501, =51,

I, =51(20A) =1.02mA

Ve +10001; =V, +10001, =0

source

V. =—10001. +V, 10001, =-1000(1.02-107)+16—1000(1-10) =13.98V

source



Problem 2

Consider the circuit given below.

109
N

400 500 2A

- m+- AAN ,_@
I (‘) 20Q vp21002 (] )25A (Dﬁn §2i1151

Ifl, =18 A, determine the value of vp.

The value of vpis

=1, =18
20 | 20
A N BT )
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Command Window

»» equationl=(vl-v2)/ 40+ (v1-0)/20==18;

»>> equationZ=(vZ-vl) /404 (v2-0)/100+ (v2-wv3) /50=—=0;

=» eguation3=(v3i-v2) 50+ (vi-v4)/104+2.5==2;

=» eguationd=(v4-v3) FLl0+2+(v4-0) /200==5;

>>» [A,B] = equationsToMatrix([egquationl,equationZ,equation3,equationd4], [vl,v2,v3,v4]):
>» X=vypa(linsclve (A, ,B))

W o=
326.34453781512605042016806T22685
259.03361344537815126050420168067

304.41176470588235294117647058824
318.487354595798319327T731092436975

B 5> |

Vp =V, =259.03361V



Problem 3

Consider the circuit given below:.
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If I = 2 A, determine the voltage labeled v, across the 3-() resistor.

-

The value of the voltage vy across the 3-0) resistoris| 480 + 2% |mV.

The value of the voltage v4 across the 3-(1 resistor is

Command Window

>>» 8yms vh VB wC

=» equationl=(vAh-vC) f3+(vLh-vB)/2==2;

>>» equation2=vB-0==4% (vA-v(C) ;

=>> equation3=(vC-vk) /3+ (vC—vB) /5==vL-v(C;

>»>» [A,B] = equationsToMatrix|([egquationl,equationZ, equationi], [vA,vB,vC]1):
»» X=vpa(linsclve (&,B))

¥ =
5.6

1.82
5.12

V, =V, =V, =5.6V =512V =0.48V



Element Needed information Power
30 V, — Ve =5.6V =5.12V =0.48V (V —v )2
P, = ~——"2 =0.0768W
3
20 V, —Vg = 5.6V —1.92V =3.68V (V -V )2
Pg = % =6.7712W
5Q vV, —V. =32V V. —V 2
s P, = (s ) 5 agw
5
Independent Current Source| VA — 56\/ Pcurrentl — Vi — —(2A)(56V) =11 2W
1 =2A
Dependent Voltage Source | _Va=Ve Ve~V Potage = Vi = (2.48A)(1.92V) = 4.7616W
voltage 2 5
Ivoltage = 248A
Vg = 1.92V
Dependent Current Source et =V, =V, =V, = 0.48A ) rrent2. = Vi = —(0.48A)(5.12V ) = -2.4576W
Ve =512V

Problem 4

Consider the circuit given belowr.

If V=12V, determine the unknown node voltages v, v, v5, and vy

The value of the node voltage v is
The value of the node voltags v is
The value of the node voltags va is

The value of the node voltage vy is




- v, —V,
* 10
vy =12V
v, =9V

Command Window

>» syms vl v2 v3 wv4 w3
»>» egnl=vi==12;
»» egnZz=vi==9;

=» eqnid=(v1-vi) 4+ (v1i-v3) /4+ (v2-v3)/ e+ (vZi-v4) /E5==(v3-v4)/5;

=» egqnéd=vZ-vil==(v3i-v4)/2:

= eqnb=(vd-v2) 5+ (v4-v3) S 1l0+ (v4-0) /3==0;

»» [A,Bl=equationsToMatrix([eqgnl,
»» X=vpa (linsolve (A,B))

9.0
11.045454545454545454545454545455
9.0
4.59050905090903909090505909050580590%5
12.0

eqnz,

eqni,

eqgnd,eqns],

[v1l, w2,

v3,v4,v5]):



