Homework #3

1. Problem1
] V=100/=45°V, I=20/15°A
Therefore
Pon %(100)(20) cos[—45 — (15)] = 500W, A —B
Q = 1000sin —60° = —866.03 VAR, B — A
[b) V=100/-45°,  I=20/165°
P = 1000cos(—210°) = —866.03W, B — A
Q = 1000sin(—210°) = 500 VAR, A — B
[c] V=100/-45°, T=20/—105°
P = 1000cos(60°) = 500W, A — B
Q = 1000sin(60°) = 866.03 VAR, A — B
[d] V=1000°, I=20/120°
P =1000cos(—120°) = —500W, B — A
Q = 1000sin(—120°) = —866.03 VAR, B — A
2. Problem 2
For V(t) = 3cos(at +25°) and i(t) = 5sin(awt —65°), compute the power factor and
reactive factor.
Ans) PF= c0s(6, — 6, )=cos(25° — (~155°))=cos(180°) )=—1

RF = sin(, — 6, )=sin(25° — (~155°) )=sin(180°) )=0
3. Problem3
From Ex. 9.4 Ig4= % = (%A

0.0324
P=I2R= (—5—)(5000)=54w

4. Problem 4 (The problem means that a capacitor of -j52 is connected to the load in parallel)

[a] Z = (39 4+ j26)||(—j52) = 48 — j20 = 52/ — 22.62°Q

250/0°

Therefore T, = — -l _
S T R T

4.85/18.08° A(rms)

Vi = ZI, = (52/ — 22.62°)(4.85/18.08°) = 252.20/ — 4.54° V(rms)

==L _ 538/ 3825°A
L= 'J+j’26-"“ /= 38.23° A(rms)




[b] S = VI = (252.20/ — 4.54°)(5.38/ + 38.23°) = 1357/33.60°
= (1129.09 + j752.73) VA
P, =1129.09W; Q. =T752.73 VAR

[¢] Pr=|Lf*1 = (4.85)% 1 = 2352 W; Q= |IJ*4 = 94.09 VAR
[d] Sg(delivering) = 2501; = (1152.62 — j376.36) VA
Therefore the source is delivering 1152.62 W and absorbing 376.36

magnetizing VAR.
_IVulP _ (2522002
[e] Qup = —55 = 5~ = ~1228.18 VAR

Therefore the capacitor is delivering 1223.18 magnetizing VAR.
Check:  94.09 + 752.73 + 376.36 = 1223.18 VAR and

1129.09 + 23.52 = 1152.62W

5. Problem5

[a] The phasor domain equivalent circuit and the Thévenin equivalent are
shown below:
Phasor domain equivalent circuit:

F18Q2

g a
3/0°A®  200% -j4007
40
M- - b
Thévenin equivalent;
200 3100
(—— AN —————— g a

(D47.43/-18.43°v

L B
1800 , o
iy = J—————=— = - = 53. — 26.57°
Vi 3‘20—]'40 48 — j24 = 53.67/ — 26.57° V
. — 3800 . . )
Zy = 44 718 + ﬁ';m =20+ 3510 = 2236[205703‘!

For maximum power transfer, Z), = (20— j10)Q

b] I= % — 134/ - 2657 A
L34
V2
[C] RL = |ZT|,| = 22360

) 1= B6TU=265T _ 0 39850

42.36 + 710

2
Therefore P = ( ) 20=17.96W

Therefore P—(Bf)z(zz.%hww
- (%) e



6.

Problem 6

: S 1 10°
L = 310, N = 1062 — = ——— = 40}
jw. 710,000(107%) = 710€; jwC ~ j10,000(2.5) d

15/0°AcH ;., Jil'-jqunl
-z

-

Vo | Va+10(V,/~ j10) _

=t 20+ 410 0
1 14025
R 7| I I 2]
°[—j40+20+_1'10] 15

Vo =300— 3100V
Vo .
' IA=:3,-47)—2.5+J7.5A

L=15/0°—Ts = 15— 25~ j7.5 = 12,5 — j7.5 = 14.58/ - 30.9° A

Py = %u,g*zo =2125W

Problem 7
I, = 300° mA
jwl = §{100)(10) = j10002; L AN ~ 3500002
Js=d T JwC T j(100)(2)
4kQ
2 +
3000 ma @ jleE v T -45k0
_ d0f°(j1000) =

I, = 3000 — 74000 = 3.75v2/135° mA

P = [Lf2.(4000) = (3.75)%(4000) = 56.25 mW
Q = |L,|2,.(—5000) = —70.3125 mVAR
S =P+ jQ = 56.25 — j70.3125mVA

|S| = 90.044 mVA



