Solution of EECS 300 Test 10 FO8

Inthecircuit below let V, =20£0°V, R=2kQ, L=0.5H and C =400 nFwith @ =5000 rad/s.
€) The magnitude and angle of the phasor current I .
(b) The magnitude and angle of the phasor current | .
(© The magnitude and angle of the phasor current | .

(d) The magnitude and angle of the phasor current I_.

20£0°V
R 2000Q
20./0° V
~ j(5000 radis)(0.5 H
1, =(2020° v)( j (5000 rads) (400 nF)) = j40 mA = 40.£90° mA

I, =1,+1 +1. =(10£0°+82-90° +40£90°) mA = (10 + j32) mA = 33.53£72.65° mA

=10£0° mA

)=—j8 mA =8/ —90° mA

(continued on next page)
(e Isthe source current leading or lagging the source voltage?

(e The power being delivered by the voltage source at time t =10 ms.

()] The energy stored in the capacitor at time t =10 ms.



The source current leads the source voltage by 72.65°.
P, (t) =V, (t) i (t) = [ZOCOS(SOOOt) V][33.53cos(5000t + 72.65") mA]

p, (t) = 0.6706cos (5000t ) cos (5000t + 72.65°) W
p, (10 ms) = 0.6706 cos(50)cos (50 +1.268) W = 0.3483 W
ec(t)=(1/2)cv2(t) = (17 2)(400 nF)|[ 20? cos? (5000t) V* |
e (10 ms) = (1/2)(400 nF)[ 400cos* (50) V* | = 74.49 uJ



Inthecircuit below R =10k, L =50 mH and C =600 pF with @ =100,000 rad/s and I, =120° A.
€) Find the magnitude and angle of the phasor voltage V, .
(b) Find the magnitude and angle of the phasor voltage V, .

(© Find the magnitude and angle of the phasor current I_.

1

: = 16667 V = 16,6672 —90° V
j(100,000 radss) (600 x 107 F)

VAET I ja)LC =(120° A)

~V,+0.8V, +(1£0° A)(10,000 ©) +16,667.£ ~90° V = 0

-10,000-16,667.£ —90°
-0.2

V =97,184/-59.04° V

0.2V, =(~10,000-16,667.2-90° )V =V, =

V. 97,184/-59.04° V

-
I =

- =19.44,-149.04° A (flowing downward)
joL (100,000 rad/s)(50 mH)

I =1 +1 = (140° +19.44./ — 149.04°) A =18.586./ — 147.45° A

s RC



Solution of EECS 300 Test 10 FO8

Inthecircuit below let V. =20£0°V, R=2kQ, L=0.5H and C =400 nF with @ = 3000 rad/s.

@
(b)
(©
(d)

The magnitude and angle of the phasor current I .
The magnitude and angle of the phasor current | .
The magnitude and angle of the phasor current |

c*

The magnitude and angle of the phasor current I_.

20£0°V
R 2000Q
_ 20.0°V

~ j(3000 radis)(0.5 H
1. =(20£0° V/)( (3000 rads) (400 nF)) = j24 mA = 24.2£90° mA

| =10£0° mA

L

) =-j13.3mA =13.32-90° mA

I, =141, +1, =(10.£0°+13.32 - 90° + 24.£90°) mA = (10 + j10.7) mA =14.65.246.94° mA

(€
(€
()

(continued on next page)
Is the source current leading or lagging the source voltage?
The power being delivered by the voltage source at time t =10 ms.

The energy stored in the capacitor at time t =10 ms.



The source current |eads the source voltage by 46.94°.
p.(t) = v, (t)i,(t) = [ 20cos(3000t) V || 14.65c0s(3000t + 46.94°) mA |

p, (t) = 0.293cos(3000t | cos (3000t + 46.94°) W
p, (10 ms) = 0.293c0s(30)cos(30 +0.819) W =0.0374 W
e (t) = (1/2)cv2 (t) = (17 2)(400 nF)[ 207 cos® (3000t) V* |
e, (10 ms) = (1/2)(400 nF)[ 400cos (30) V*]=1.904



Inthecircuit below R=10k€, L =50 mH and C =600 pF with @ =200,000 rad/s and I . =1£0° A.
€) Find the magnitude and angle of the phasor voltage V.. .
(b) Find the magnitude and angle of the phasor voltage V, .

(© Find the magnitude and angle of the phasor current 1 .

1
j(200,000 rad/s)(GOO x10% F)

Vv, = |Rc_i:(140° A) = 8333V =8,333£-90° V
joC

~V,+0.8V, +(1£0° A)(10,000 ©) +8,333£ - 90° V =0

-10,000 - 8,333£-90°
-0.2

-0.2V, = (—10,000 —-8,333£-90° )V =V = V =65084£—-39.8° V

Vo 650842-308°V
L -,

joL (200,000 rad/s)(50 mH

) =6.508£-129.8° A (flowing downward)

I, = 1o +1, =(1£0°+6.5082 ~129.8°) A =592/ -122.35° A

s RC



