Problem 7.27 Determine the equivalent impedance:
(a) Z1 at 1000 Hz (Fig. P7-27)(a))
(b) Z, at 500 Hz (Fig. P7-27)(b))
(c) Zz atw= 1P rad/s (Fig. P7-27)(c))
(d) Z4atw= 10 rad/s (Fig. P7-27)(d))
(e) Zs atw = 2000 rad/s (Fig. P7-27)(e))
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Figure P7.27: Circuit for Problem 7.27.
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Problem 7.31 In response to an input signal voltage(t) = 24cos2000tt, the
input current in the circuit of Fig. P7.31 was measuredgs= 6 cog20001t — 60°)
mA. Determine the equivalent input impedaref the circuit.
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Figure P7.31: Configuration for Problem 7.31.
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Solution:
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= (4c0s60 + j4sin60) kQ = (24 j3.46) kQ.



Problem 7.52  Apply mesh analysis to determime in the circuit of Fig. P7.51.
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Problem 7.53  Apply mesh analysis to determimg(t) in the circuit of Fig. P7.53.
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Figure P7.53: Circuit for Problem 7.53.
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Problem 7.55 Apply the by-inspection method to develop a mesh-current matri
equation for the circuit in Fig. P7.55, and then use MATL@®Boftware to solve for
|1, |2, andlg.
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Figure P7.55: Circuit for Problem 7.55.

Solution:
(5—j10) j10 0 l1 12+ j6
j10  (5+j5—j10) j10 2 = 0
0 j10 (5—j10)| (I3 4+ j3
MATLAB ([R) software solution gives

I; = (0.38+ j0.42) A
I, = (0.77— j0.59) A
I3=(0.30— j0.34) A



Problem 7.56 Use any analysis technique of your choice to determifie in the
circuit of Fig. P7-56.
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Figure P7.56: Circuit for Problem 7.56.
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The mesh-current method gives:

Mesh 1: I1=6A

Mesh 2: —j40(l2—11)+5(12—13)+10,=0
Mesh 3: I3=23l¢

Auxiliary:  Ic=11—15.

Simultaneous solution leads to
l1=6A, l,=(4.92— j1.44) A.
lc=11—12
= 1.8e1%31% A,
ic(t) = Re[lcel]
—1.8c0§2.5x 10% +5313)  (A).



Problem 7.57 Determineix(t) in the circuit of Fig. P7.57, given thais(t) =

6cos5x 10°t V.
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Figure P7.57: Circuit for Problem 7.57.

Solution:

At w=5x 10° rad/s,

€T WC 5x10Px20x10-6
V=60V

-j01Q

Application of the mesh current by inspection method gives:
(0.1+0.1—j0.1) jo.1 -0.1 I 0
jo.1 (0.2—j0.1) 0 2| =1 6
-0.1 0 (0.1—j0.1)| (I3
Solution of matrix equation gives
l1=(6.79— j2377) A
I, =(1585— j4.53) A
l3=—(14.72+ j3849) A
ly=—l1 = (6.79— j23.77) A = 2472717406 p
ix(t) = 24.72cog5 x 10°t — 74.06°) A.





