9.70 For the circuit in Fig. P9.57, suppose

5 cos 80,000¢ V

Va

vy, = —2.5 cos 320,000 V.

a) What circuit analysis technique must be used to
find the steady-state expression for 7,(r)?

b) Find the steady-state expression for i,(i)?

Figure P9.57
1.25 pF

00
v, ;l 125 uH (—$vh

9.83 a) For the circuit shown in Fig. P9.83, compute V,
and V,.

b) Construct a phasor diagram showing the rela-
tionship between V;, V,, and the load voltage of
440 /0° V.

¢) Repeat parts (a) and (b), given that the load
voltage remains constant at 440 /0° V, when a
capacitive reactance of —22(} is connecled
across the load terminals.

Also determine the power factor of the source
with and without the -j22 Ohm

Figure P9.83
=F v, -

+ 020 160

v, j220 —j22055

10.1 Show that the maximum value of the instantaneous
power given by Eq.10.9is P + V' P? + (0 and that
the minimum value is P — VP + Q%

10.9 a) Calculate the real and reactive power associated

with each circuit element in the circuit in
Fig. P9.56.

b) Verify that the average power generated equals
the average power absorbed.

c) Verify that the magnetizing vars generated
equal the magnetizing vars absorbed.

Figure P9,56

1
50

b =-j100 Vi3RQ GDISEA

231,

5

10.24 The three parallel loads in the circuit shown in
Fig. P10.24 can be described as follows: Load 1 is
absorbing an average power of 24 kW and 18 kVAR
of magnetizing vars; load 2 is absorbing an average
power of 48 kW and generating 30 kVAR of mag-
netizing reactive power; load 3 consists of a 60
resistor in parallel with an inductive reactance of
480 (2. Find the rms magnitude and the phase angle
of V, if V, = 2400 /0° V(rms).

Figure P10.24
jlon

vg ;

10.43 The load impedance Z; for the circuit shown in
Fig. P10.43 is adjusted until maximum average
power is delivered to £,

a) Find the maximum average power delivered
to ZL-

b) What percentage of the total power developed
in the eircuit is delivered to 7 ?

Figure P10.43

sn 7108 100

250/0° V (rms)

10.51 The sending-end voltage in the circuit secn in
Fig. P10.51 is adjusted so that the rms value of the
load voltage is always 4800 V. The variable capaci-
tor is adjusted until the average power dissipated in
the line resistance is minimum.

a) If the frequency of the sinusocidal source is
60 Hz, what is the value of the capacifance in
microfarads?

b) If the capacitor is removed frdm the circuit,
what percentage increase in the magnitude of V;
is necessary to maintain 4800V at the load?

c) If the capacitor is removed from the circuit,
what is the percentage increase in line loss?

Figure P10.51

10 j80
- +

o s
W 480007V (rms) 2 160 O j240 O ;Z — X
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