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UNAALDNTHIDINGY
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 0,6)
and capacitive reactance (X.) depends on frequency from AC source: frequency increase and
inductive reactance (X, ) increase, freqruency increase and capacitive reactance (XC) 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 Lag= 398 maaN =385V, 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 I =11.93 mA, [, =494 A, 1, =789 A, I,

total

= 17.57 A and phase anlge = 67.50 degree.
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19 Teaming Active Lﬂumiﬁau‘ﬂwa@u”lmmmﬂmzm‘ﬁuuwmaﬁmmzummq (Coaching)

U

v A o K o S| = A 4 1 9y = \
uaz uniseu Unanyhaumsiuiiu v3e aqudes Yseneudis msuanuldsunslungy
(Discussion group) M3a33/01{1iA139 (Practice by doing) 158U (Teaching) 11 M3A7

@ A Y A U [ q‘{ = [ oA Y = U
misdelviou wxwuhwadugnivesmsiSouludnvaizvosnguii 2 vz l8waiiunad
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iesnnilumsiGouiidesihanuidiladenues udrasiiodfiadunsosde Humsisals
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o a @ 4§ a a a = 2w & @ Y N ¢
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Maestro el.earnmg Pyramld

_ o The real thing
e Simulation
° Make a decision

) Teach someone
o | earning game
o Discussion

e Answer a question

! © 3D Animation ;
See - o Watch a demonstration
o Watch a video
e Seea picture
_ o See adiagram
o Audio Book
Hear o Heara lecture

\ Read

Passlve

RETENTION

® Read text

©2ﬂ08 Maestro eLearning

311 2.2 uAAIN1AYDINIEEY (Learning Pyramid) LU INT W

: krofonnaja.wordpress.com

1IN danDI1 M5 Idasiierh (DO) 1R N135550u391nU995 9 (The real thing) MTT1ADS
o a 1 o v o o

ADIUNITY (Simulation) g ﬂﬁ’é)ﬂﬂ'ﬂ&lﬂﬁm (Make a decision) %z;m“lﬁumﬁau uﬂﬁﬂ‘HW

v P | = v a v =

W lanngsu Teammzmsisouinnvesesalinamniga

v
v o v =

Ya =
JUUAITYIIY

a oa o

[~} 1 d‘ T | Cop 9 A
AN Mandnizou dnAnw ldasilelfianuganaass n1siaein
4 o Y v [} 9 Y o 9 Yy
gilnsalmmizne g liinGourunm uddam 14 vhanud ladisaues uay awnsa
@ U < d‘ 1 Y a a Q'! A ;3 a dl 9 o v
aywanunielungy sziduuamangliinadugninauingsiu Avnssunadredmsy
33 lWihnszuaady TusovesuIse azniu'lif Hands - on 13199910 191 Hands - on
1 -1 awva Aa . . =] o Y a
wila31 ase §1A939 (Learning by doing) 118 MSISEUILLY Hands — on 92 1¥IRAA1Y
) v A ~ A o ° Y a o v = 2 .
W loAuaaas q varnaslovitazyii inadszaunisal Tud1us1312@ns1 (Vocational
=1 4 g a (] @ ¥
Education) 9x3anud19lui5ee Hands — on (Iutitey iy srdeamsidinSoudifoans

1 d o A T 1 a4 U
Fousnoua WniGeuvzaeeglugnioaniuiiise ldgey @sasuaumlduiag) vie

v Y A o < £y Y o 1 @
apans unGswme sy szdedlminiousgluasy
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v o 1T a a =] 1 a g [

AUUAQNIBUANUNUI AT TUAINT TN UANYME Hands —on  Tudn udnu)
P o A o o Yt & v a v o 1A Ay yva Y a Y A
madiﬂﬂwa&i]mwumaau"lmsaumamum Eﬂ%Eﬂglﬂﬂﬂ]@ﬁﬁﬁﬂl’lﬁﬂﬂqﬂﬁﬂuﬁ@Gﬁﬂulmjma

Yo a 2 o

a wa o Y =1 7 A ] EYRP=} I
asfuaes sz ldnamiloudunse lu TasinSowiludinenssunanua ag 819138NAIVAY
< = Y o A =1 = A < Y v 9 2 A
AluissuusindenFeuiidym vie o1veludasiedeunsaedsns mslaganseaile
v & o Y] a 9
Ja sudlumsaiussoimelumsioud
2.2 IW¥hnszuaaay

2993 W¥hnszuaaduiszneudie gunsel Iuflhwazuwdsss i deldanudedndves

v
Tfhnszuaaduaaaaslunwdrearsdl

Magnetic Poles

X w \
Vel
o Q

N
\Wire Loop
(the conductor)

7

Carbon
Brushes

Rotation

31 2.3 wamaunasdiuiia Infhaszuaadu (AC generator) szneudsuanlanyuriuLsiom

4= 1 < $
AFULLUIKan (MM www.electronics-tutorials.ws)

1 ] v d { [
Tagmanuarsangnasuudassuainal uas gumsae
AV = AV .. sinot (2.1)
& [ 1 o oo 1 H 1 o a o @
e A1 AV, Ao aAnuasdngfunigaiurassuiialiihnssuaaduidduises nie

Voltage  Amplitude  uvasfuiialihnszuaaduiszneudlediadadayaia v

(Generator) 1A% M1 @ Av ANUATIYNYRIANUAANS IThnszuaady Tawihmy

w=2r f:ng 2.2)
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= | |
/f?} e ‘r\ Eemf | | @
Change from (Z,}\/ | | | #E @z
45° -90° g Ol A s
Change from / N ! L.
0° - 45° N A\l L7
/\J\ k| @»‘\
0° LN T TN 2700/ 30°/l Rotational
N 0\ s
N [ N & Angle (°)

S '\_.// //'
(D = B 14?6: \.‘éilgé,/"\\ //,
hontl * o

S~ -

Most rapid Rate of Leasithpid Rate of

bR

|
A SN
( )
() ChangeatZero ® Change at Peak
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Cycle

$ 1 v d 1 o A @ A o < .
31l 2.4 anwdsdndveaunaaduilalfhnszuaadu (AC source) Tdnuugilugy sine waz T

Ao NANATY 1 i'e‘)wm’c‘fagaunm (n: macao.communications.museum)
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H30N159AMINNA1A19 9 39 11AIN TIFDIMHUAA IR ABYDINTLUAUAZANINAIFNG
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i(t)

2
4 A @ o w <) do w1 ~ 2 [
31 2.5 nalvosnszua Idhhuddumusnmdsaesduinduduaina Taofi i = Y

(i www.animations.physics.unsw.edu.au)
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uaz MANUANANIVRINISTUATRURAD V. = 5
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[
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Jd 1 o (" T o’ 1 1 o da ~
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M9 2.1 warasnnuduinivesgunsel ihudazsfiady undesre lWfhnszuaady
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qﬂmn?’lvxl% WANHAL | ANUA UMY walavesnszua Phase ANUFIN UV
1 o
constant () ANUANADE
I LA o
AU R R aasany v, 0 V,=1I,R
dufuilszy C A Wei v 90° o V.=IR
va (T“R L U1 C -90 c —Ltcfe
o o
AANUYIUN L X, -0l wlaawy v, 90 +90° Vi=I.R

2.3 W93 RLC BUNIU AT YHIU

b4
2.3.1 2993 RLC tuveynsy anyazasgldisaisis

A —— T

R > £

7y
&/
1%

¢:i 1 % 1 1 9 L
31 2.6 uamamsde RLC uuveynsy suumasie fhnssuaady

nan: helios.augustana.edu
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o o J a .
ANUTNNUTUDINT RLC LL‘U‘U@“LQ!ﬂﬁiJ%S’,’WEﬂTSm’]iugﬁﬂl@ﬂllNuﬂ]W Phasor Diagram U913

v

[ 4 dy
aszud Ilazanuaadng aatl

e o Av, - Av, Av
\% A '
L& &
T, 5
Av,)
(M (V)

q' . U 1 o d 1 o " v W 9
311 2.7 (7) UAAILNLIAIN Phasor diagram 521 I19ANUANANEATENRUsAluARzAIALNTZIa TrTh

Nlran1u2993 tag (¥) uaaInsmAYuave3993 RLC aynsu

' v o d ' o o {
AANUANANGT NI DANNANANIIINNEAYDII995 RLC 910 Pharsor Diagram fiD

AI/max :\/AI/R2 i (AVL _AVC)2 (23)

wie N i B\ SR

[ = ' 9 a v Y o @ 4 = ] <
A1l1 Square root (58A71 ANUATUMUTIFOU (Impedance) 1Tyl Z waz Uiy

v
Toriu( Q) aariu 9214

£ = RO P 2.4)

yule (Phase Constant, () U837925 RLC BYN3Y A

XX
T e il 2.5
g=tan ( i ) 2.5)
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v
2.3.2 3993 RLC tyuuny finnvazazidieaiail

R

311 2.8 waraamsae RLC uuvauu nuunassie idhnssuaady

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

@ o J a
ANUFTUNWUIUDIIINT RLC LLU’U‘“‘HWUﬂ%WﬂTimTiugﬂ‘UﬂulWUﬂ']W Phasor Diagram U893

[

Y
ﬂi%LLﬁ1W‘W1LLﬁ$ﬂ’NNG\NﬁhgGN‘L!

—

(9]

ll

—
)
"
)
-t
w

bt

d’ . 1 1 v o 9, A 1 d [
3171 2.9 uaAWUAIN Phasor Diagram 53R NNANANGUAz NI Zue IWTh lnaruglnsaiuaas

#11123995 RLC tuuuuy (ﬁ?ﬂ: http://www.electronics-tutorials.ws/accircuits/parallel-circuit.html)
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anszud ihsawnSenszua lihfunfigalules RLC wnvvuy Wednswain

LWUAW Phasor Diagram 32 18

[max:\][l:;—*_([(f—]l‘)z (26)

AMUATUNIUTIFOU (Impedance, Z) Y8399 RLC uuuvuumni laan

1 1 (1 1Y
e @.7)
z (R \x. x,
oz Ay aved2993 RLC HUUIUIUAD
I —
g=tan" | 22 L L (2.8)
[R

Ad oy
2.4 IFIUNTINNNYIVDY

a ara Jd a 4 = a [
au3nHdnd auginermaniuazina lulad ymInodumaluladsiruenanganmn

v K ZJ/

v a a ara o o v a o ~ a 4
SuNasoudouITINAnad S UIAINT 1 uag 2 Tdnuindnu1suTn 1 anedmnssurnans

Y
Y o v @

a a d A = Y a d o o 1 a o v =

Has ’J%?Wﬁﬂﬁm@ﬂﬂu T ITUUNANEINNATUINGIFN TN ammmummmm%%mu"lﬂﬂ
v X ?zlz A a 4 A a dy ~ a o
uﬂﬁﬂﬂ“ﬁuﬂ‘ﬂ 1 AUMZIFINTTUFITAT LA mawm‘mﬂ%mmawmmaﬁm’sﬁ’msmwuﬂ“lu
U oa dy ara J a [
AIUVBINGUIMNHUFWMINFNT mwszuunInia azilsznoulidae

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.

b4
v v

v v v
nuNnludermiimaanidensmmmualdiudmsuludiuveenseua i ozniu 'l f

v (3

AC. circuits (2995 Wihnssuaady) Fazdeandosdunuiteidiseauloazazyie
v XK 9 dy 3
Wnanyud ladieninnau

s v Y ad Y v aw A v A A = g

nnfinanuluiaide 23 ngudifertesnuauite wudullem lumisdeBeuindy

o [ = a [ ' o @ ' o da

nasgulddruiunsBounsaeuluuminedvezaantaumsdimsuanuasdng i

v 9 A 1 ) [ COR v A o Y @ N

asounaznszua Wihi lnarhudmSugunsaluaazdfideduunasse Tihnszuaady us

& o g = v Y v g Y @ P o [} @ =% o
imhginsaiang q fe @adumu aannuilsza lWih tay dawileni ndefuazdfisanisii

vy 1
RLC iapfutuveynsuuazasnnuunasse ihassuaaduminiy Taoviiadesouinld
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3 ' . . . . . '
Lﬂummgm"lﬁlm Physics for scientists and engineers with modern physics é’umﬁa Raymond

A.Serway 118% John W.Jewett, Jr. ?hﬂlﬂﬁilvr Brook and Cole (2010) (ﬁ’amw%ndm)

gﬂﬁ 2.10 uananthilnveaniiade Physics for scientists and engineers with modern physics uaslag

Raymond A.Serway (0¥ John W.Jewett, Jr.

Y
L) a [ v 4

ilonazilszneudie unasiuila ldhnszuaady msdegunsel lWdh ®, L uay ¢) 1

P 1 1 @ o w 1 o
Auuvase lihnszuaady 2995 RLC uuveynsy Maaueaaasnsuaady 13 Tamud lu
1995 RLC  wvvvuy udsutlad v waziidsvesnioulas 2995veneuaznsosnszua

¥

o @ o Y] 1 (]
(Rectifiers and filters) tiiav1 lagaInsuasutazd lang sy lavuuurdnie ua 1
asouAQuludINY099995 RLC uuvvuu dwmsuludiuvesnilsdolfiamsineadoesny

Y A o M A A ] Yo ' & . . . .
2995 IW¥hiimisdenineadoaaz 19duuns na1ofe Experiments In DC/AC Circuits With

Y
[ 1 = [ 0o w Aa o =
Concepts (AsgUni1Undearsil) uaalag Tim Baker MAdNIN#ANN Delmar T 2001



25

‘Llﬁ 2.11 waaanndnveaniade Experiments In DC/AC Circuits With Concepts 13 1AY Time Baker

(2001)

v A 1 d’l Y 3.’/ A Y o Y
molunilsToauilazlsneuensnaaeananug 35 MsnaassnneITenul39s Tt
ATTUAATUASATLUTAAY WIS URNIE I UTIUVINTZUAATVIZY 8§ NISNAADY B3
ay 1 =1 1 g Y 1 v Y @
AseUARUIEN I IUVBINg Y] (uavvesginsaiaenuunasse Iihassuaady) vas
74995 RLC U1U0YNIY
d’ a v A =) o A o v a wa d‘ 9 1 U 1
wannsaNAndeSsutarmivdedmsuvlfuanshldunsvats nuhunaludiu
Y992995 RLC  (uUUUYUIY mnam%a"lﬂummmummﬁ eTimon ludauii yag Iy

Yy d & Y
iemuazaises Tfiansassdamiide e ldindnyiunmswiduiugiues

1995 Ifhnszuaaduasy
1 Aav daa o a = Y @ 9 v A w dy
Gluff’,)u‘ﬂ'ﬂ\‘]QWU'J%EWM‘W?J‘WGlH’JTJﬁTiu'm1“1)’"!@1LLE1$LﬂEJ’J‘U’E)\‘Iﬂ1J’Ni]ihl“l"l“l"hﬂ‘iguﬁﬁﬁﬂllﬂdu
- Revisiting the LCR circuit (Weu 1A V. Ramachandran 910 Department of Physics, University
a J
of Botswana, Gaborone, Botswana ANUN lUNTENs Physics Education Vol.26, No.318 1991 T

g < Y Ja o a I A . . £ Y a a
enazitlunsadginsaidannietiad Ao 1993 LCR circuits 1o l9oTuieuazansanis

[ v v
AU Damped simple harmonic motion and Oscillations 1143395 T miiu
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- Simple equipment for imaging AC (3ou 1Ay Masahiro Kamata and Takayuki Anayama 910
. 2 a o
Department of Science Education, Faculty of Education, Tokyo Gakugei University, Japan ANUW
: . A A v
114215815 Physics Education Tuifiou nsngiau 2003 Tuitlon1az191ma2993 LED uamsniy
1 9, @ P 9 1 v @
Lmﬂﬂ"lﬁallﬁN'Ni]ﬁul“l"h/\l”Iﬂi&’uﬁﬂﬁﬁuﬁ%ﬂi%uﬁ’da‘u Tﬂﬂm@ﬁlﬁﬂ'ﬂilﬂ"lﬂﬁﬂﬂu‘ﬂﬂ DC U399

LED /1 LED 32a713A30 uaioldanuaedndiuuy AC Au2995 LED @9 LED :iidiuh

1 ] 1 2 v 1 ::sql
anay lang Awaasgdreaisi

ihi

y { 4 T ¥ 1 (% P
Ui 212 uarasmwiiiuYes LED leundenens 1ian 31 (a) ileuns LED daithduunastie i

ATTUEATI 1AL (b) iBLKe LED aomnuuvase lnihnseuaady

- Demonstrations with an LCR circuit 11A410# Yaakov Kraftmakher 910 Bar — [lan University,
s a L ¥

Ramat — Gan 52900, Israel AWUW 14215815 Physics Teacher Vol.49 March 2011 lutilonioe

Usgaoudlemsaita 3 myasa (1) uaasnsadsunlasnnuitarmsdunuus aszued

@ o @

dyanuussaunszuaaaylaemsalasua c uaz R (2) 19uns Ferrite 5o uvsozgiifion

“l’c*'ﬂ,%"lﬂ“lué\"amﬁmﬁw (WOLUAA Free Oscillations decreases Lag (3) aA9 Positive and
s o 4 14 a g]/ @
Negative feedback 1942393 fhnszuaady (gansesiodlumoagamianthsusou) a

Y
uaraalugidreaedl
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- Electronic device of didactic and electrometric interest for the study of RLC circuits {H

Tag Angel L. Pérez Rodriguez, Juan José Pefia Bernal, and Benito Mahedero Balsera 311

University of Extremadura, Badajoz, Spain AMUN1UI13915 American Journal of Physics

February 1979 Volume 47, Issue 2, pp. 178 lutilon19g 14 Oscilloscope ¥8lumisdnun

- 2 9 @ U 3
electronic resonance 18191393 RLC mimdinTuaees duaslugidhearail

Oscillator

input modula-

/////l////] ted frequency.

-

Oscilloscope

CRT

z:; v Cd Y o & .
319 2.14 uareanisAeyAgUnIal RLC 1917 UIAS 09 Oscilloscope

- Chronicling a successful secondary implementation of Studio Physics unalay  Patrick B.

Kohl and H. Vincent Kuo 911 Department of Physics, Colorado School of Mines, Golden,

Colorado 80401 @WuW1U5815 American Journal of Physics Uszdufiou September 2012 ,

Yy 1 ) @ a
Volume 80, Issue 9, pp. 832 1ana1afe3sAs UL Studio Physics dmsunsizoudn

aja o a o 9Y o ao o v A =% 4 [
HWand 2 Tasamzdselavinnmsisedmsusl 2007 TaeTdhvuiediiowani3snmsasy Studio

. vad X " a T Ay ; & e Yy
Physics  1AATIYUNIUAY TUUNANNITAAIID VedpUNdULAzadG oy Taslddoao

Conceptual Survey of Electricity and Magnetism (CSEM) #aifludoaoutuuinasgiy nsan
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AU Colorado Learning About Science Survey scores (CLASS) lmzﬂﬁﬂﬁﬁﬂuiﬂﬂi%ﬁ%tmﬂ
. . o Y = v A PO 1 = v A £

Studio Physics mﬂwNammaummumsﬂummu IﬂEJNﬂﬂ1§L§ﬂu@ﬂ1ﬂuﬂl'§ﬂullﬂﬂin1
(Problem solving) tag Yszansnmmlumsaou

- The RLC system: An invaluable test bench for students (A1 1a8 Pierre Cafarelli, Jean-
Philippe Champeaux, Martine Sence, and Nicolas Roy %10 Université Paul Sabatier, France

a 1 o
ANUW U5 E15 American Journal of Physics Uszdupou September 2012 ,Volume 80, Issue 9,
Yy v a aoa A Y @ £y = a wua
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Physics Education (@i Physics Teacher 1A8215815 American Journal of Physics 91 UaU0NT
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