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1. Given that
v, (t)=24cos(3t+75°) V

answer the following questions:

a) Suppose R=9Q and L=5H. What are the average, complex and reactive powers
delivered by the source to the load?

b) Suppose R=15Q and L =3 H. What are the average, complex and reactive powers
delivered by the source to the load?

C) Suppose the source delivers 8.47 + j 14.12 VA to the load. What are the values of the
resistance, R, and the inductance, L?

d) Suppose the source delivers 14.12 + j 8.47 VA to the load. What are the values of the
resistance, R, and the inductance, L?

€) Suppose the source delivers 14.12 W to the load at a power factor of 0.857 lagging. What
are the values of the resistance, R, and the inductance, L?

2. Suppose the amplitude of the source voltage is doubled so that v, (t) =48 cos(3t+75°) V.
How will the following change:

a) Theimpedance of the load.
b) The complex power delivered to the load.
c) Theload current.

3. Supposg, instead, the phase angle of the source voltage is doubled so that
v, (t)=24cos(3t+150°) V. How will the following change:

a) Theimpedance of the load.
b) The complex power delivered to the load.
¢) Theload current.
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4. Given that
v, (t)=24cos(3t+75°) V

Determine the impedance of the load and the complex power delivered by the source to the load
under each of the following conditions:

a) Thesourcedelivers14.12 +j 8.47 VA toload A and 8.47 + j 14.12 VA to load B.

b) The source delivers 8.47 +j 14.12 VA to load A and the impedance of load B is
15+ j9 Q.

c) Thesource delivers 14.12 W to load A at a power factor of 0.857 lagging and the
impedance of load B is 9+ j15Q).

d) Theimpedance of load A is 15+ j9Q and the impedance of load B is 9+ j150Q).



Solution:
1. Represent the circuit in the frequency domain as

: R

@ 24/75°V jol

i
S

source load

| 24275 _ 24/75°
9+ j15 17.5/59°

S= %(244750) (1.37.216°)" = @ £(75-16)° =16.44/59° = 8.47+ jl4.1VA

=1.37/16° A

(@

so P=847W and Q=141VAR

| _ 24275 _ 24275

= — = =1.37244° A
15+ )9 17.5/431°

(b)

S= %(241750)(1.374440)* =16.44,31°=14.1+ j8.47 VA

) * aF

© | ( 2(8.47+ 114.12)J ~ ( 2(16.44459 )j (L37/-16°)" ~1.37./16° A
24./75° 24./75°

2475

R+ j3L=
1.37/16°

=17.5/59°=9+ j15Q

R=9Q and Lz%zSH

2(14.12+ j8.47
d) o[ 2412+ ]
24/75°

(137£-44°)" =1.37244° A

R jaL = 22475

=———=175/31°=15+ j9 Q
1.37£44°

R=15Q and ngst
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Next

Then

and

0.857 = cos(0)

pf =0.857 lagging =

-

R

+jal=
1.37£44°

and 0
0>0

14.12=P =|gcosd =|5(0.857)

5= 1412 _1648va
0.857

S=16.48,/31°=14.12+ j8.49

\%
24./75°

R=15Q

2. Doubling the amplitude of vi(t):

2sj* [ 2(16.48231°
24./75°

%k
)} =1.37.244°
=17.5/31°=15+ j]9 Q

L=3H

(c) doublesthe amplitude of the load current.
(a) does not change the impedance.
(b) multiplies the complex power by 2° = 4.

3. Doubling the angles of vi(t) increases the angle of vi(t) by 75°

(c) increasesthe angle of the load current by 75°.
(a) does not change the impedance.
(b) does not change the complex power.

4. Represent the circuit in the frequency domain as

source

C—D 24475V IA\L \L I

load

0 =31°



(@

A

(2(14.12+ j8.47
B 24/ 75°

*
)] =1.37244° A

I B

(2(8.47+ j14.12
B 24/ 75°

*
)] =1.37/16° A

| =1, +1, =(1.37£44°) +(1.37./16°) = (0.986 + j0.954) +(1.319+ j0.377)
= 2.305+ j1.331=2.662/30° A

Z= _24L7 =9.016£45°

2.662.,30°

S= %(24475")(2.662130")* =31.9/45° = 2259+ j22.59 VA

2(8.47+ j14.12
®) 3 { (847 ]

*
) =1.37/£16° A
24.75°

24/75°
® 15+ j9

=1.37244° A

| =1, +1, =2662/30° A

24./75°

=——=9.016£45° Q
2.662£30°

S=2259+ j22.59 VA

24]]
(©) P=14.12W=¥cos(75—9A)

0.857 = cos(75-0, )
= 0, =75-31°=44
75-6, >0

Then
|- 2(14.12)

= =1.37
24.c0s(31°)



|, =1.37£44° A
Also

24./75°
5791 j15
| =1, +1,=2662/30°A

=137/16° A

(d)
AL 37 a0
15+ )9
24/75°

® " 9+j15
| =1, +1,=2.662230° A

=1.37/16°

72421 _gmesa50 0
2.662./30°

S=2259+ j22.59 VA



