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Use the waveform of power versus time shown above to answer the following
questions:
a) Determine the value of .

b) Calculate complex power S = P + jQ.

¢) Can the phasor values of V and I be determined uniquely from the waveform? If

so, find Vand 1.

soln: q) The power waveform ogs shown isr)fi
nece SSqm‘Cy phase—shifted so that the
/o/zétse—.s/u'f-é of the carremt, i(€), éis
zero. (In fact, the /Dﬁq,.sc Shift of the
current <anpot be 2ero, as will be
seen (ater on.)

Consider <the power waveform when Hhe
ﬂmj/e of the current (s pot wers-

plE) = v [t)i(+)
i = U ws(w-é-!- 91},) iM Cos(w"éqLﬁ(:)
F(,@:v—m im cos(Rwt+6, +6;) a¢ pwr

+UM c°5(90—52> DC er
2




We compare this to the F['é)/ whi ch

we will call p (—{:)) that we obtain
when we assame é; =0«

/7,(19) = (_)Z‘é_im Gos(z«;-[:«kev_g) AC pwr
+ Unim cos (190.__(:) DC pwr
2

The key difference (s that P (%) ﬁaj
gngle &, —~6;, whereas (¢) Aas angle
97;7+ o, A P J

This ofiscre/oﬂ/)c)/ cnvolves cM//v ‘he

/o/)qse shifFt. The fregﬂeﬂc’/ O?C/D(Cé)
(s still 2w.

We now Find o.

THh= pen‘oal of Ip(f-) (2 T = 280ms- Soms
or T = 200 ms.

So Zow = 2T or w=1 = I
T T 200m3
or w= 5T rad/s

b) The complex power, S, i3 the phasor
of the! Ac loart 'of ' #

art of g, (‘é)/ (not
the phasor the Ac part of prE)).

We have only pCt) not p,(t), bat

the DC offset of PLE) and ©, (¢)
ts the same:

P< Upim cos5(6y~0;) =120 w
2 (From j’M/D/)
of p(4)




The magnrtude of +he AC pwr /pq/"z’:
of f>(‘-€2 and £ (t) (s also the

same and the magn/tude of e
Ac /;fwr (s /5'/ :VUP<+QZ,
From -the rq/oﬁl the mryrz/‘-tuq’e
of the so‘/)ZfsoMch part & pr (€)
3

[S] = 280w — 120 = t4o W

Now we can sofve for Q.

(6ow =1f(Gzon)*+ =

or
oW = 120°W° + >
er =N 2 2
256 (1o0) W — 144 Cloo )W + &
oy n 5
1z Qo)W = @
or +
® =‘\l 11z - |6 VAR
or

R =%l05.8 VAR

Note: we write Watts in Aifferemt
ways So we can tell which pwr
5uqﬂ-£i'é)/ we are [ookéﬂj az‘/ I
all we see is a namber.” We dse
the fo//owc‘nj anits.

P (w), & CVAR), S (VA)
VAR stands for Volt~amps reactive




¢] Now we try to determine V and L.
We observe Ahat [(S] = Vm im = /60l
Z
and Pz Uy iy @08 (By;) = 120 W,
2

So P = cos [677”6‘ )

anel ~1 —1
Op.; = Co3 (E.)-—- cos (:5_)
@ 4
90-_5 = Lf'l."‘l'o = 60_ -0 -

l
ITf we look at p(¢) at time t=0,

we have

P(0) = thim o3 (8, +£;)
2

+ Um {:M COS‘[&U- 92)
2
= tmim o3 (B, +4¢)

2

+P
Se 'LM cos (9 5’)
2

This means Oy +8; = £90°. Lookin
at p(t), we see a waveform -6/.4-6'7
( ooks like sin (2wt) rather than
—Sch (Rat) sfa/“éé‘/y From 4+ =0.

So 91,.4' 9&' = ~90
q’\d 90.—'92 = lf/,Lfo_




Summénj ezhs, we haye

290_ == 90° + 4,4° = - 48,4°
or

b = — 24,3°
Tt follows that &, = ~65.7°,

We have 3] = v, in = 160w
2

LM =
. /

Nowhere ch our- egns ofe we see

anything but Uy Cp. Thas, we have

No Wavy of Upigddl. deterstincrg

= 7 N 174 7 4

'U"M amd Ly, *

o~ - (-]

V= U, £ T24,3
L=1t,, 2 -65.7°
and v, 2,” = 320 W

No-te - f({_‘m = ]Z) ; 8o we codld find
m

T, and lp, ¥ we Kknew z,




