Homework Solutions 4
(3-2) (a) Formulate node-voltage equations for the circuit in Figure P3-2
(b) Use these equations to find Vx and Ix
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Node voltage equations
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Therefore, Vx is simply the voltage across the 8Q resistor since Vb = 4 the only voltage
drop will occur across the 8Q resistor, hence Vx must equal Vb.



(3-4) (a) Formulate a set of node-voltages for the circuit in Figure P3-4
(b) Use these equation to find Vx and Ix

First draw your current directions, then use your KCL equations to simplify the problem
then, find the nodal voltages through each resistor.
KCL atnodes A, B

KCL@A : 2mA —ixo+ laka =0
KCL@B :-2mA — i3kQ (left of node B) + i3k§2 (up arrow into node B) = 0
KCL@Center-Node : 12k + 13kQ (left of node B) = 1X
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After all the simplifications, VX = 7.333 and Ix = -3mA

(3-8) (a) Formulate the node-voltage equations for the circuit in Figure P3-8
(b) Solve for Vx and Ix using R1 = 10kQ, R2 = 20kQ, R3 = 60kQ, R4 = 20kQ
Rx =3kQ, and Vs = 15V.
(c) Find the power absorbed by the resistor R2.

THE WHEATSTONE BRIDGE!!!

The trick to this problem is rather simple, do not think too much into the problem
you cannot reduce this circuit, the resistors are neither in parallel or series! Start by
labeling your nodes, then draw your current directions. Next, use your KCL’s and solve
the current through each resistor with nodal analysis. Simplify. Find Ix, VX, Pr,.



3-8ia)

i (i} 0 \I"b\" vs |
-Gy Gy + Gy + O3 —Liy 1w |=|o
—('rz iy c:i: + G’}{ + iy \'q_;) 5 L1 r

® g, .=[_|134}_I{ig'=[_2-m1}. l Gy — 6.10") I

cs4:={2-m"]_1 G =[3.ur‘}|_] vg=15 Gy=3333x 107"

L7 | 0 0 A '(""!'-T.-\\I
Vi | = | iy Gy + Gy + i ~Ciyg ‘ ]
v |-Gz Gy Gig + Gy = Gy | nJ

ARERE 1 Y= VE- Y iy = (va — vi)- G1 + [va - ¥c) Gz

v | = 10728

— 1
v, = (L745 ix=0T8x= 10
:.kw:: | eE3 )

3 -1
{(:.] I:PR..':' = {""."l. - \l‘:_'J--('rz P‘RE = L.Z583 = 10 W

Therefore, Va =15; Vb = 10.72; Vc = 9.98; and Pr, = 1.26mW.

(3-10) (a) Formulate mesh current equations for the circuit in Figure P3-10.
(b) Use these equations to find Vx and Ix.

These problems end to being a lot of algebra and reducing but they get the job
done. The main key that many students forget in these type of mesh problems is where
the center 2kQ resistor when finding the mesh equation for A, the voltage through the

2kQ resistor is (Ia — Ib)* 2kQ. For finding mesh equation for B, the voltage through the
2kQ resistor is (Ib —Ia)* 2kQ
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Therefore, IXx = 1b - la = 2.5mA; Vx = 1b*4000 = 5V



(3-12) (a) Formulate mesh current equations for the circuit in the Figure P3-12
(b) Solve for Vx and Ix using R1 =200, R2 = 500Q, R3 = 60Q, R4 = 240Q,
R5=200Q, Is = 50mA,and Vs = 15V.
(c) Find the total power dissapted in the circuit

This is a good type of problem to apply the super node, but does not have to be solve that
way. Simple nodal voltage equations will solve this one also.
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Remember, P = VI =& P = R*[*[ & P =R’

Therefore, IX = 8.33mA; Vx =10; Ptot = 917mW

(3-19) Find the node voltages Va and Vb in the Figure P3-19.

This problem seems to be quite troublesome at first but consider your KCL equations first
and use common sense to solve the nodal equations.

At node B, there is a 12mA supply entering the node and two current leaving the node
(look at the figure). The 20V source divided by the addition of the 2kQ and the 8kQ is
one of the current leaving node B.

At node A, the node equation can be solved simply by using voltage division.

After equations are found solve for Va and Vb.
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Therefore, Va = -8000*1a =_38.9; Vb = 28.57




