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Problem Q1.1: In the circuit below both source waveforms (and all of the element variables) are
constant. Compute the values of iy, vy, i3, and vs.
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Solution: The basic network has two elements, two nodes, and one mesh. Thus,
we need to write two element relations, one KCL equation, and one KVL equation
in order to solve for the four element variables. These equations are:
R1 : v = 1021
Ry : vy = —5i Notice the reference direction.
KCL: i1 +iy=-1
KVL: v +wvy =3.

Substituting the element relations into the KVL equation gives:

KVL: 10i; —5is =3
5xKCL :  5iq + 5iy = —5.

Adding these two equations gives

156, = —2.
Knowing this current, we can determine all of the remaining element variables
2
i1 = —i—SA
T
iy = IgﬁA
vy = ?V



Problem Q1.2:
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We propose to solve the above circuit using the node method.

(a) Write the KCL equations at nodes a and b in terms of the node potentials at those nodes,
eq(t) and ep(t).

(b) Put your equations in matrix-vector form by supplying the missing constants in the frame-
work below.

ea(t)

es(t)

(¢) Solve them for e, (t) and ey(t).

Solution:

(a) Observe that the node potential of the node in the center of the circuit is —uv4(t).
With a potential defined at each node of the circuit the equations are particularly
simple to write.

1 1 ;
g@a(t) + Z[ea(t) +0s(8)] = is(2)
e A
(b)
1w 0| e®|_| 1 is(t) + K vs(t)
0 1 ep(t) -1 3




Problem Q1.3:
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(a) How many meshes are present in the basic network?
(b) How many nodes are present in the basic network?

(c) Write a KVL equation over the indicated mesh of the complete network. Express your
answer in terms of the mesh current i, (t), 41(t), vs(t), and is(¢).

(d) Express i1(t) as a function of i, (t).

(e) Determine 7 (t) as a function of i,(t) and wv(t).

Solution:

(a) In the basic network both the independent and dependent current sources be-
come open circuits and the voltage source becomes a short circuit. This leave a
single mesh in the basic network.

(b) The basic network contains two nodes—the one in the center of the circuit and
the one at the bottom.

(¢) —vs(t) + 3[ia(t) +is(t)] + 3[ia(t) + 3ir(t)] =0
(d) Since 4 (t) is the current flowing down through the vertical 32 resistor,

i (t) = ta(t) + i1 (¢)

from which it follows that

(e) We can substitute the result from part (d) into the equation from part (c). This
gives the “new” KVL equation

3in(t) — gia(t) = v, (t) — 3is(t)
from which 5
ia(t) = gvs(t) - 2is(t)

and 1
i1(t) = —gvs(t) +is(t)




Problem Q1.4:
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(a) Which method, the mesh method or the node method, will result in fewer equations to
solve in order to determine v(t)?
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(b) Determine v(t) using the method that you selected in (a).

Solution:

(a) The mesh method requires writing only one KVL equation, because the basic
network contains only one mesh. The node method, on the other hand requires
writing two KCL equations because the basic network contains three nodes.
Therefore, the mesh method will result in fewer equations.

(b) Let i, () be a clockwise mesh current in the left node of the complete circuit,
i(t) be a clockwise mesh current in the center mesh (the only one around which
we write a KVL equation), and —is,(t) be the clockwise mesh current around
the right mesh. Then the KVL equation is

100[i(t) — is, (t)] + 50i(t) + 200[i(t) + is,(t)] = 0.
Solving for i(t) gives
350i(t) = 10075, — 200is, (t)
. 2. 4.
Z(t) - ?281 - ?Zsz (t)

From this 100 200
v(t) = Tisl(t) - Tisz (t).




