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The Alternating Circuit modules base on Hands -on activities is the board for help student
understanding in alternating circuit. The experiment on circuit modules consist of (1) measuring
alternating voltage and current of resistor, inductor and capacitor. Later, studying frequency from
AC source with resistance (R), inductive reactance (X;) and capacitive reactance (X.). For result,
frequencies from AC source do not effect to resistance (R). However, inductive reactance (X, ) and
capacitive reactance (X.) depends on frequency from AC source: frequency increase and inductive
reactance (X, ) increase, frequency increase and capacitive reactance (X.) decrease. (2) Phase angle
of alternating voltage and current of resistor, inductor and capacitor. (3) Measuring alternating
voltage and current of RLC series circuit, phase angle between total alternating voltage and current.
The results are I, =3.98 mA, V, =3.85V,V, =243V, V. =441V and phase anlge = 27.27
degree. Finally, (4) Measuring alternating voltage and current of RLC parallel circuit, phase angle
between total alternating voltage and current, phase angle between total alternating voltage and

current. The results are [, = 11.93 mA, [; =4.94 A, I, =7.89 A, I. = 17.57 A and phase anlge =

total

67.50 degree.
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.
Learning Average
° .
Pyramld Retention Rate
Training L 5%
Bethel, Maine 1-800-777-5227 Dutside=in learning "~
Dale, Edgar, Audio-Visual Inductive learnign
Methods in Teaching, third ~ o,
edition, Holt Rinehart, Reading 10%
Winston, 1969. I \
ltl"" 4
d Audio-Visual  \ 20%

I’
Demonstration 30%

nside-out learning

Deductive learning

g Discussion Group 20%
alﬂ/

75%

T:sll“e Practice by Doing

Teach Others / Inmediate Use \90%

310 2.1 uaAIN31AY0INIITEY (Learning Pyramid)
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https://ratnaree.wordpress.com/2012/02/11/learning-pyramid-%E0%B8%9B%E0%B8%B4%E0%B8%A3%E0%B8%B2%E0%B8%A1%E0%B8%B4%E0%B8%94%E0%B9%81%E0%B8%AB%E0%B9%88%E0%B8%87%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%A3%E0%B8%B5%E0%B8%A2%E0%B8%99%E0%B8%A3/

16

Gl o = [ d' a a a = Y (% é (% 9 1 dy
HUHMUBDAUAYINU LHDWIITUINITINANITLTIUIDNANHUSTUI ANUTAIVNANY

Maestro eLearning Pyramid

» The real thing
Do * Simulation
» Make a decision

* Teach someone

Active Say e | earning game
® Discussion

* Answer a question
® 3D Animation
» Watch a demonstration
® Watch a video
* See a picture
* See a diagram
Passive
» Audio Book

Hear ® Heara lecture

Read

RETENTION

» Read text

©2008 Maestro eLearning
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https://krofonnaja.wordpress.com/2012/06/20/%E0%B8%9B%E0%B8%B4%E0%B8%A3%E0%B8%B0%E0%B8%A1%E0%B8%B4%E0%B8%94%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%A3%E0%B8%B5%E0%B8%A2%E0%B8%99%E0%B8%A3%E0%B8%B9%E0%B9%89/
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http://www.electronics-tutorials.ws/accircuits/sinusoidal-waveform.html
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http://macao.communications.museum/eng/exhibition/secondfloor/moreinfo/2_4_1_ACGenerator.html
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http://www.animations.physics.unsw.edu.au/jw/power.html
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http://helios.augustana.edu/~dr/102/lectures/25.html

21

@ 4 a
ANUTAUNUIUDINDT RLC Lm‘ueuﬂiu%zwmsmﬂugﬂmmxmumw Phasor Diagram U84

Y
nszua Il azanuaedng aail

Av ,
AVL \ A\/max V4
i
¢ ¢
L., AV, Av, R
Av.Y
(M (V)

q‘ . 1 1 v Jd 1 d v
sUA 2.7 (M) BAAWHWUNIN Phasor diagram i31’T’JNﬂ’NllG]Nﬁﬂﬂﬂiﬁ)uq‘ﬂﬂimlmagﬁﬁﬂﬂﬂiguﬁqw‘ﬂW

U

N lvarunees uaz () taasmammnyu 992995 RLC 0ynsH

J 1 v 1 v J {
ﬂ1ﬂ'311]&5]'Nﬁﬂﬂi'J1]14%E]ﬂ’)'liJGﬂ\‘lﬁﬂfJﬂJ'lﬂﬁQ’ﬂﬂJ@\ﬂ\‘li]i RLC 910 Pharsor Diagram ﬁ'ﬂ

AV, =JAVZ 1 (AV, — AV, )* 2.3)

UL AV e =1 JRE (X~ X )?
1 ~ 1 Y a g Y o [ 4 =~ 1 I
A1 Square root (581791 ANNAIUNMIUITIFOU (Impedance) IFdyansal Z tay NruIw)u

9
Toru(QY) saiu 2 ld

Z=|R*+ (X, —Xc)* 2.4)

yuid (Phase Constant, () ¥993395 RLC 0UN5Y AD

g=tan™ [—XL ;ch 2.5)



22

Y
2.3.2 3995 RLC tnuuviny Ianbazaagiineared

@
(&

51N 2.8 uaasmsae RLC nuvvuu nunwasoe ldihnszuaady

flan http://www.caraudio-club.com/forum/showthread.php

[ 4 a
ANUTUNUTUDIIIDT RLC LL'U‘]JGU‘L!'I‘L!ﬂ$W§]15m11uq§’ﬂﬂJﬂQLLWUﬂ1W Phasor Diagram U®4

[

£
ﬂizllﬁll‘ll\'ﬂ"llmzﬂ’nuﬂ”lﬂﬁﬂgﬂ\‘]ﬁ

—
L]

Is

4 1 1 o d { ] L4 1
517 2.9 1EAAUWUNIN Phasor Diagram 5z1a1aNuaNdnduaznszud i Tnaruginsaiuaaz

Y

11129935 RLC nuuvuu (n: http://www.electronics-tutorials.ws/accircuits/parallel-circuit.html)



23

anszud ihsrunionszua Tdiinuinigaluiees RLC unvwuiu ileiasanain

UNUNIN Phasor Diagram wla

Imx=,/|§+(|C—IL)2 (2.6)

ANVMUMUFEDU (Impedance, Z) ¥943993 RLC tupviuin 1dan

1 |1 (1 1Y
EN . 2.7)
Z \R* (X, X,
oz Ayuvlauee2995 RLC LUUIUIUAD
11,
g=tan T (2.8)
R

Ay
2.4 ITIUNTINNINYIVDY

a ara J a 4 = a [ =
avnsnand ﬂﬂ!gﬂﬂﬂ’lﬁ'lﬁmillaglﬂﬂiuiaﬂ 3\11/7']'31/1fl’laﬂlﬂﬂiuiaﬂi'lﬁlfil\?ﬂaﬂ?\?LWW

9 '
[ v =K W?Jd

v A a ara o [ a 14
T]JNWD”O‘Uﬁ@U'JGBWV‘Iﬁﬂﬁ"ﬁ'TﬁﬁU'Jﬁ'Jﬂi 1o 2 (lﬁjﬂﬂuﬂﬂﬂ'HT‘D'u N 1 AUSIAINTIUAITAT

X 9 ) o o R Y

a ara 4 a J o o 1 aov {
Lag ’J“]J"W‘I’L’fﬂﬁlﬁ@\‘lﬁu AIHIVUNANEIN NN UINYIAITANT ’ﬁﬂ’iﬁﬂﬁﬂuﬂ]@\?\ﬂuﬂﬂﬂﬂm‘ﬁl}uhlﬂﬁ
v K g‘; A a 4 A A dy ~ a o
UN ﬂ’]el'l‘b’l!‘ﬂ‘ﬂ 1 AUSIFAINTIUATTNT LAY mawmsmmmmamwmmmammmwuﬂ“lu
[ 1T A dal ara 4 a Y
’ﬁ’)um@ﬁﬂ@ﬂﬂﬂﬂWHiWUﬂNWﬁﬂﬁ ANUIETUUNINIA ﬁ]$ﬂ‘i$ﬂ@“ﬂ1ﬂﬂ’)ﬂ
Mechanics of particles and rigid bodies; properties of matter; fluid mechanics; heat; vibrations
and waves; elements of electromagnetism. A. C. circuits; fundamental electronics; optics; modern
physics.
Y [ Y v
wunlwiomineandsmnsmnualiiudivmsuludivvesnszua llihazniulyn

A o

. . [ = 9 [ av A Y ]
A.C. circuits (2995 lfnszuaady) Feazaeandesnvaiuisengivedulonazezaie
= 9 dy L%I
indAny i ladienunay
~ [ v Y AA A 9 Y] aw 1 dy v A A A 3
nniinanuluiide 2.3 ngufinerdesnuanuite wuinter lumisdeSouinilu
Yo o = a v ' = ) o 1 o Ja
wasgulFdmsumsissumsdouluunminieasaznanieaumsd s uANNANANN
1 { 1 o Y] 4 1 v oA @ U 1 [ 1
asouuaznszua W lvarudimsuglnsaluaazinaenuuvasoe Iidinszuaad ua

A ) 1 A v Y v & o A o 1 o =1 )
LiJi’J‘L!”IQ‘]JﬂimG]N € AD AINTUNIU @]’JLﬂ‘]J‘]Jizi]lIW‘ﬂ”l Hag AAUUYIUT UIODNUISIWYINITU

1 w 1 9y w 1 1 [ 1 3‘, v A =} d' 9
RLC mmﬂmmmuﬂsml,az@amﬂmmaqma"lﬂﬂmszuaaaummu Taeniisdoisounly



24

<3 1 J
Wuuag 37U laun Physics for scientists and engineers with modern physics Wf!!,ﬂ afe Raymond

A.Serway 11a% John W.Jewett, Jr. @11ATNW Brook and Cole (2010) (fa01W919819)

PHYSICS FOR SCIENTISTS
AND ENGINEERS

with Modern Physics

SERWAY | JEWETT

31.] # 2.10 taaanthdnveeaniisde Physics for scientists and engineers with modern physics uaslag

Raymond A.Serway LIai¢ John W.Jewett, Jr.
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Experiments
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