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AC Circuits

32.1 AC Sources and Phasors

1. The figure shows emf phasors A, B, and C.
a. What is the instantaneous value of the emf? D fA

A 60OV B —looV c ROV

b. At this instant, is the magnitude of the emf increasing,
decreasing, or holding constant?

A “D;%;»fe;:s.s"i ~q B D%cr%gmﬁ C ‘I'mc,r“&as‘i wg

2. Draw a phasor diagram for the following emfs.
100 V

a. (100 V)coswr at wr =240°  b. (400 V)coswratt = iT c. (200 V) coswt at t = 0
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3. The current phasor is shown for a 10 Q resistor.
a. What is the instantaneous resistor voltage w?

R SA

Vo T dg R =(=48)(lomn) =-4oV .

b. What is the peak resistor voltage Vg ?

Ve = T, R =(sn)(1001) = 50V

321




32-2 cuarrer 32 » AC Circuits

4. A circuit consists of one resistor connected to an emf. The peak current through the resistor is 4.0 A.
What is the peak current if:
a. The resistance R is doubled?

c. The frequency w is doubled?

2. O Pt I@Q s y hAQ‘{;ﬁm_m A&tw&‘ gg ;Cr @7 Y-S g,(f

32.2 Capacitor Circuits

5. A circuit consists of one capacitor connected to an emf. The peak current through the capacitor is 4.0 A.
What is the peak current if:
a. The peak emf &, is doubled?

%Dl{“\\ EQﬁQQC\/:::wCEO

b. The capacitance C is doubled?

g.0A

c¢. The frequency w is doubled?

S.0MA

6. Current and voltage graphs are shown for a capacitor v (V)
circuit with w = 1000 rad/s.

a. What is the capacitive reactance X?

¢ T 0.0~

-

10 - _Voltage

= Q00 L o

b. What is the capacitance C?
-104

R ‘
C = o K, (1eoo 22 (10000
C = lox (e F = ya
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7. A 13 uF capacitor is connected to a 5.5 V/250 Hz oscillator. What is the instantaneous capacitor
current ic when £=-5.5V?

- Zero. When €= -, R ‘%%\ad W\j""”‘j@% P\mo,aor @3%:* e \80°

’R:Q,, Cureand P&\asgc‘ \mc’ig ‘4’9\,@. V&\%ﬂ’&«%‘z« \3\(\&5&( \ka C?é:)’”
So \1‘\“ s ak 2?06 W"I:c&'\ j\‘\{e&’ /AC: Q SN el COS(Q.?DG): O

8. Consider these three circuits.

| L l
£, r\P C = £, CI & = C
T |

I 2 3

Rank in order, from largest to smallest, the peak currents (1), to (Ic); provided by the emf.

Order: (Ic,) > (Ic ) > (1¢\a

Explanation: =

IC:: cuCVC

C,=¢C C,=+C (,= 2C

9. Consider these four circuits.

200 Hz

100 Hz 100 Hz | N
~ - £, @ 2uF o5

506? 2 uF o £,

1

0

1

1 2

Rank in order, from largest to smallest, the capacitive reactances (X¢); to (Xc),.

Order: (X‘:*)z. o ()(c\)‘ = (XCBS > (x‘c)ﬂ

Explanation:

?:-——L-:: \ ) of——l—«-
Xe @€ T amfc = XY

SW\Q\‘\% Va.“,\u&@g QQ é@C 3?\;@ \Mﬁ%f XQ.

£¢C, = (0oH2) (2uF) = 20047
'cml = |DOo /“F:/s ‘C3C3 = 200 ,U«Fé g:q CL{:: LIDON“F/é
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32.3 RC Filter Circuits

10. A low-pass RC filter has a crossover frequency f, = 200 Hz. What is f, if:

a. The resistance R is halved?

ko= Hooke swe £ =4 ()

b. The capacitance C is halved?

% = oo Hz

c. The peak emf & is halved?

QC = ZooHz Sine Q@ s *iwsegf%@kj‘&m*’ o Eo.

11. What new resistor value R will give this circuit the same value of w, if 200
the capacitor value is changed to: MW
a. C=1uF rR= Hoo L
b. C=4 uF R=__ (00 &,@P :J:ZptF
c. C=20uF R= 201k

12. Consider these three circuits.

11

go@ C = go@ C:E

i 2

Order: (J‘)C,Z Z wc‘ > wcz
Explanation:
] oo
O = Re Wy = (%)C ZC’QQ(
1 =1L w
s s (2R) C =

13. The text claims that Vg = Vo = £/ V2 at w = w,. If this is true, then W + Vo > & Is it possible for
their sum to be larger than &,? Explain.

 Yes. Ta foct VR-‘.VC"“S ooy larger Hhaw €, 0
§ an RC cireud ( w\\ugy both B and C asre vonzere).
} Vg ard Vo sre. Hwo s1des of o ﬁjh{’“ “‘“f‘ﬁj& wite £ ae the

»\‘-}Po**e_tm,\se (55:‘: V;""‘V:”\. MSD, “4‘&.& F&m\\ﬂ Vo\#o-h&%s do not

Occur ot Hhe sewe Eime,
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32.4 Inductor Circuits

14. A circuit consists of one inductor connected to an emf. The peak current through the inductor is 4.0 A.

What is the peak current if’
a. The peak emf & is doubled?

<

-—10

I{_:%a@% Since I z..\..{}:—': ——g-——-?—n-«
L XL w L
b. The inductance L is doubled?
= 2.0RA
T, =2.0
c. The frequency w is doubled?
T = Z2.0A
L.
15. Current and voltage graphs are shown for an inductor ¥ (V) i (mA)
circuit with @ = 1000 rad/s. -~ Voltage
. . . 10 e o mn _—Current
a. What is the inductive reactance X ? R Nt
X = \/ L oy = (0 )
= -z = (000 L d
- I oxio3h 0
b. What is the inductance L? -10+
L = .n.i.};. — looofl |.OH
o looo ved, — '°

16. Consider these four circuits.

50 Hz 200 Hz

100 Hz 100 Hz .
& é) 2 uH & 1 uH & ’9 4 uH & 6—') 2uH

1 2 3 4

Rank in order, from largest to smallest, the inductive reactances (X ) to (X ).
order: (X ), >(X), = {(*L)s > (%)2

Explanation:
arger ‘C Loy m?\l@‘g

XL = wLé: ?W‘CL 5o XL'Q( FL L\NSQP“ Xy
£ L, =(0oHz) (2uH) = 200mWs
= 200 mH

L1, = leorts Bl = 200m

e L= qoo e
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32.5 The Series RLC Circuit

17. The resonance frequency of a series RLC circuit is 1000 Hz. What is the resonance frequency if:

a. The resistance R is doubled?

KQQQ t"'i% Swnee W = i
° ¢

b. The inductance L is doubled?

—\}—5 \oooHz = F07F Wz

¢. The capacitance C is doubled?

\
\[_;_: lvoo Wz = F0T3 Uz

d. The peak emf &, is doubled?

e. The frequency w is doubled?

18. For these combinations of resistance and reactance, is a series RLC circuit in resonance (Yes or No)?

Does the current lead the emf, lag the emf, or is it in phase with the emf?

R X Xe Resonance?
100 © 100 © soa  No.
100 Q 50 Q 100 Q No.

100 Q 75 Q 75 Q VYes.

19. In this series RLC circuit, is the emf frequency less than, equal to, or
greater than the resonance frequency w,? Explain.

G"f“e,cﬁﬁczf %&«&v’x. ‘—(*Q.re, Cureenk \of}s e Q»\%QJ
So X > Xo . By debimhon,

{
P( = (.uL cu\r:,\ XC:: twC S0

L
_?_(..L:_:szc>g = W > = W,
X JLC

‘QC}O H 2 Srtwce GDg s WIY\A,Q“PR‘L;A‘X.Q\&%‘ c;'g Ea

\Coo R o Sinea. W, 14 ‘W\ct{e,%am&a&%»ir C?’C" Ny

V,_,L.aﬂs.
i ,;;L;eaa\s,
I kahmwe

¥ ‘mc&eﬁamé%&- ag‘ ;{‘

¢ >0
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20. The emf frequency of a series RLC circuit is less than the circuit’s resonance frequency. Does the
current lead or lag the emf? Explain.

G\!\:'Qm Ly %, ) thea e reockances Must have
vaiugﬁ 5,»“;\“ Me ok X‘L e XC 0 4"&\@; v%g\_cséé» f:«.;kqi&a 925
‘Be%w% “H\a QWC ay\g! e Curread g {eﬁ&ﬁ: ““H’\M Zesro.

P

the currant ‘t«c(g +he @«»MQ‘

21. Consider these four circuits. They all have the same resonance frequency wy.

© 2017 Pearson Education.

10Q 10Q 100 Q 1Q

E (A E A sg, £ R
0 P 10 uH ’ P 1 uH v R 100 uH ’ Q 10 uH
10 uF

lO;LF:], lOO;.LF:I, l,uF]_
1 2 3

Rank in order, from largest to smallest, the maximum currents (I,,,,);t0 (L., )s-

Order: (T = -\ =
e (Do) = (T, = (T, > (T,
T.)=fe_ £ ) = Es
(%m“”‘)i TR E%L (j:%ﬁ)zx tg,ﬂ« = (T i
N R = .
(T, “”"]3 o mw%swf;%w @?mgf %ﬁ = 1o (T, “*\)s

32.6 Power in AC Circuits

22. The current in a series RLC circuit lags the emf by 20°. You cannot change the emf. What two different
things could you do to the circuit that would increase the power delivered to the circuit by the emf?

w”\& Powe;* wl” Ancreasse M}Aem “H‘LQ, Cuceend T treog e,

o

leo Tncrease Currend o

‘) F"é‘f’{wc{ﬁw e o oba oo Ei RS "Hfte Crecu b

2—) Q\f\g@%c@, L,,g cugé C e‘;.am,i‘mm\»&é Sud«\, 4’%{&:&‘(" 'Hrwafcr
F&@Q%@&Q@Mg a5e., Poce. ci@gek‘! e;?amﬁ} XLZ XC‘
'TKT‘, wdl More t:g\ase,(v ma,:kcl& ‘\LK&, »C«ezmc..{
o[' 'H\e Sw‘ew %mg Wy 4‘{‘\& fese mant ?tzwa&uf
of Hie TCireuwnh.
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23. An average power dissipated by a resistor in an all-resistor circuit is 4.0 W. What is Py if:

a. The resistance R is doubled?

oy

2. O W S e P <}f:i’:gﬁ""w§;>

&
%{J R
b. The peak emf & is doubled?

16-0\*{ Staee P = (\m\/"“"\—g\) - (Emg - (E"/&Q
bvg R R B R

2.

c. The frequency is doubled?

L{O \\f Sineo P&uﬁ e ;;AQ%A@%Q&AQ&% @C QEMZ\!QAC&L{‘

24. Consider these two circuits.

R R
£ 'P £,

1 2

a. Which has the larger peak current? Or do both have the same peak current? Explain.

TE{, Pe,ak currealk s ’65"7521/‘ Tt Craug b 2, .
o — 5(;
C,‘Trcm’.&-f \ N —(“?ea&& - W
ED Ew:; . g»c:; . £Q
Crreav 20 Lpy =77 7 R xr  VR=f  ZR

b Wthh emf supplies the larger power? Or do both supply the same power?

Both Ciredive 5“—‘?\}\\1 he Samme power,
z
C\ \r&l o = Te@k 20._, €o gvmﬁ.ga
renv b Papees T b =~ = 2GRV HR
- .y CoTS -
C\P‘Lu«\% 2. kée*r%w fm& gc‘*‘mgc“ 4 ¢

Where &P = ﬁ@%ﬂt(“xgé “H5 se ces.sé':: é{

Proure, = —psak & | & % _ &
e T VR VT | TOZR 24‘%“7{5@“

%5
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