Solution of EECS 300 Test 11 FO8

With reference to the circuit below, let
I =20£0° operating at ® =1000,R=50Q ,C =30 uF,L=80 mH

and find the following numerical values.

@ MJ=__ v,z =_ -

O M= Vv, 2y, = °

© M= V, 2V, = °

@ |1 = A, A, = °

© |1= A, A = °

()] The average power supplied by the current source P,. P = W

(9 The average power absorbed by the resistor P, . P, = W

(h) The complex power absorbed by the current source S, . S, = Z ° VA
0] The complex power absorbed by the capacitor S . S, = £ ° VA
()] The complex power absorbed by theresistor S .. S, = £ ° VA
(k) The complex power absorbed by the inductor S, . S, = £ ° VA

The impedance driven by the current source is

(17 jo.03)(50+ j80) _ -33.33(50 + j80)

z=(1/ joC)||(R+ joL) = . :
1/j0.03+50+ j80  —j33.33+50+ j80

_ —j1666.7 + 2666.7
50 + j46.67

=45.98£-75.033° Q

The voltage across the current source (and the capacitor) is

V =1Z=20£0°x45.982—-75.03°=919.6£-75.03° V

The current through the capacitor is
I. =V, X joC =919.6£-75.03°x j0.03=27.58214.96° A
The current through the resistor and inductor is

I, =1-1,=20£0°-27.58,14.96° =9.747 £ -133.03° A

The voltage across the resistor isV,, = 1 R =487.37£-133.03° V.
The voltage across the inductor isV, =1 X joL =779.79£-43.03° V.

The average power supplied by the current sourceis P, = (|VS|| | | / Z)COS(LVS A ) =2375.3W

The average power absorbed by the resistor is P, = | IR|2 R/2=23753W

The complex power absorbed by the source is

S, =V, I, =- 919.6 £—75.03° % E40° =9196.£104.96° VA

eff * eff W \/E



The complex power absorbed by the capacitor is

I’ = MZ —75.03°x @4 —14.96°=12,6842—-90° VA

eff \/E \/E

The complex power absorbed by the resistor is

S. =V

C eff

« _ 487.37 747
S,=Vl, = 87.3 4—1333.03°><9\/_
2

eff * eff \/E

The complex power absorbed by the inductor is

£133.03° = 2375.3£0° VA

S =V, = MA— 43.03° x S.747 £133.03° = 3800.5290° VA
V2 V2
The absorbed complex powers add to zero as they should.
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With reference to the circuit below, et
V, =120£0° rms operating at @ =377, R=20 kQ , C=90 nF
Find the numerical average power delivered to
@ the resistor
(b) the dependent current source
(© Find the numerical instantaneous power delivered by the dependent voltage source at time

t=10 ms.

120.£0° V

1, =V, /R= 22T VM g /ge mams = P, = 1R = (6x10° A) 20,000 2= 0.72 W
: 20,000 Q :
V. x joC+0.51,=0

_ 05V, _ —60£0° Vrms
° JoRC (377 radis)(20,000 Q)(90x10°° F

) = j88.417 Vrms

Vi, =V, -V, =120£0° Vims — (j88.4l7 Vrms) =149.06£143.62° Vrms (positive on left)
I, =0.51, =320° mArms

Pys = —|Vis|| 16| c05(143.62°) = ~149.06 x 0.003 x (~0.805) = 0.36 W
Pys (t) =149.06v/2 cos (377t + 143.62°)0.003V2 cos(377t) W

Pys (10 ms) =149.06v/2 cos (377 x 10 ms +143.62°)0.003v2 cos(377 x 10 ms) = ~0.7235 W




Solution of EECS 300 Test 11 FO8

With reference to the circuit below, let

| =8£0° operating at @ =1000,R=50Q ,C=30 uF,L=80mH

and find the following numerical values.

@ V= Vv, 2V,
O V= v, 2V,
© M= V, 2V,
@ || = A, 2,
© |i]= A, A,

()] The average power supplied by the current source P,.
(9 The average power absorbed by the resistor P, .

(h)  The complex power absorbed by the current source S .
0] The complex power absorbed by the capacitor S .

) The complex power absorbed by the resistor S.. .

(k) The complex power absorbed by theinductor S, .

The impedance driven by the current source is

z=(1/ joC)||(R+ joL) =

, _ ~1666.7 +2666.7
50 + j46.67

The voltage across the current source (and the capacitor) is

V =1Z=8,£0°%x45.98£—-75.03°=367.8£—-75.03° V
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(17 jo.03)(50+ j80) _ -33.33(50 + j80)

1/ j0.03+50+ j80

The current through the capacitor is

—j33.33+50+ j80

=45.98£-75.033° Q

I. =V, X joC =367.8£-75.03°x j0.03=11.032214.96° A

The current through the resistor and inductor is

I =1-1,=8£0°-11.032£14.96° =3.899£-133.03° A

The voltage across the resistor isV, = 1 R=194.95/-133.03° V.
The voltage acrosstheinductor isV, =1 X joL =311.92/-43.03° V.

The average power supplied by the current sourceis P, = (|VS|| | | / Z)COS(LVs A ) =380 W

The average power absorbed by the resistor is P, = | IR|2 R/2=380W

The complex power absorbed by the source is
367.8

2

SS:V " ==

eff ~ eff

£—75.03° % ié °=1471.4,104.96° VA
2



The complex power absorbed by the capacitor is

S =V, I, 3078 £ —75.03° % 11.03

eff ~ eff \/E \/E

The complex power absorbed by the resistor is

£—14.96° =2029.6£-90° VA

S, =V, I = %4 —1333.03° % 3899 £133.03° =380£0° VA
V2 V2
The complex power absorbed by the inductor is
S =V, I, = wé— 43.03° x @4133.0 °=608.1290° VA
V2 V2
The absorbed complex powers add to zero as they should.
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With reference to the circuit below, et
V, =90£0° rms operating at @ =377, R=20kQ , C=90nF
Find the numerical average power delivered to
@ the resistor
(b) the dependent current source
(© Find the numerical instantaneous power delivered by the dependent voltage source at time

t=10 ms.

£0°V
1=V, R= VM 5 00 mams = P, = 1%,R=(45x10° A) 20,000 2= 0.405 W
: 20,000 Q :
V. x joC+0.51,=0

_ 0oV, —4520° Vrms
° JoRC (377 radis)(20,000 Q)(90x 10 F

) = j66.31Vrms

Vgs =V, -V, =90.£0° Vims — (]66.31 Vrms) =111.8./143.62° Vrms (positive on left)
I, =0.51, =2.2520° mArms

Pos = —|Vis|| 16| c08(143.62°) = ~111.8 % 0.00225 x (~0.805) = 0.2025 W

Pos (t) = 111.8V2 cos (377t +143.62°)0.00225v2 cos (377t W

Pys (L0 ms) =111.8v2 cos(377 x 10 ms + 143.62°)0.00225+/2 cos(377 x 10 ms) = ~0.407 W
O.SIR




