ROSE-HULMAN INSTITUTE OF TECHNOLOGY
ECE203 DC Circuits Spring 2016-2017

Homework Set #3
Coverage: KCL, KVL, Dependent Sources
DUE Tuesday, March 14, 2017

1. Consider the following network:
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a) Write KCL equations at nodes V2 and Vs in terms of the nodal voltages (V1, Ve,
V3, and V4) defined above. (HINT: You need to write ix as ix = V2/40.)
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b) Write KVL equations for loops 1and 2 in terms of the branch currents (i1, iz, ix, and is)
defined above. (HINT: Leave ix alone here.)

Loop 1 -320 — 20i1 + 40ix =0

Loop 2 100i2 + 12i5 + 24ix =0

C) Write an equation for is in terms of ix and Vs.
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You don’t need to solve the equations.



2. Use KCL and/or KVL to derive 2 equations in 2 unknowns for the following circuit
and then solve for all nodal voltages.
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45 +30+ 75 =0 this becomes: 0.0689V2 - 0.0133V3 =5

V, -V, V, - 420
2 0420 =

75 9 0 this becomes: —0.0133V2 + 0.1244V3 = 44%4

Solves to: V1=240V,V2=150V, V3 =375V, Va=420V



3. Find the value of Vx and calculate the power dissipated in each element
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Apply KCL at node 1: -ia - Oia + V%O =0
* Vx =200 ia

We need a second equation that links Vx and ia. This is obtained by applying KVL to
the left-hand loop: -42 + 10ia + Vx =0

Re-arranging to form simultaneous equations gives:
-Vx= 10ia-42 )
Vx = 200ia ) +
0 =210ia-42

a=02A and |Vx=40V

Applying KVL to the right-hand loop: -Vx + Vpep+ 16 =0, .°. Vpep=24V

The power associated with each element is calculated as follows:

42 V source: Psz = -42x0.2 = -84W

10 Q resistor: Pso = 0.22x10 = 04W

20 Q resistor: Pioa = 2%2x20 = 80 W

Dependent source: Ppep =-24x9x0.2 =-43.2W

16 V source: Pie =-16x9x0.2 =-28.8W.
Total = ow



