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The measurement of gravitational acceleration(=g) using the simple pendulum

Review: Answer the following questions
Al

Q1 How do you say the amount of velocity change in 1 second?

A2

Q2 How do you say the acceleration that occurs when you drop objects from the top of the Leaning Tower of Pisa?

A3

Q3 Which is larger, gravitational acceleration at the Equator or at the Poles?

A4

Q4 Represent gravitational acceleration(g) by using the formula for universal gravitation.

Q5 If you go to over 6400km from the surface of the Earth, how much smaller will the size of the magnitude of gravitational acceleration become in

comparison with its value at the surface? A5
. . . . A6
Q6 Write down the formula for the period of one swing for the simple pendulum.
A7 abhcded
Q7 Choose the length of the simple pendulum. Please circle it in the diagram. . S\ 7
kg (3
Equipment: Piano wire , Bowling ball , Stopwatch
Experiment: Measure the gravitational acceleration using the simple pendulum. Ball j,
Method:
1. Measure the time that the simple pendulum goes back and forth 10 times.

2. Determine the period(=T) by dividing the time it takes the pendulum to swing 10 times by 10.
3. All members of the group perform the same measurement, and discard the smallest data and the largest data, please average the rest.

Results:

Name The period(=T) T (Average of the period) =

L (The length of the simple pendulum) =

g (The calculation result of gravitational acceleration) =

Exercise: Derive the formula for the period of the simple pendulum

Impressions:

5 O

Name( ) Class( ) Number( )
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The Law of Conservation of Momentum

Purpose To confirm that momentum is conserved before and after a collision
Hypothesis Momentum will be conserved

Apparatus and materials Two toy carts (with Velcro tape), Recording spark timer (10Hz),
Recording tape, Ruler, Weight (1kg), Scotch tape

Procedure

You haveto
recorc\T Tope ‘ ,
[ " weight Veler tap@ welght catch cart /

| g

ecovchvﬁ Pimer |

Fig 1

1. Measure the mass of toy carts (A&B) and weight

2. Load each toy cart with a 1kg weight
Their mass is called ma and meg respectively

3. Put scotch tape on to the recording tape and pass the recording tape through the
recording spark timer

4. Let the recording timer start and let toy carts collide head-on into each other

5. Measure the velocity before and after the collision using distance of 5 sections

7, Change the amount of weight and do experiment again

P’ P a &
L4 .\N\ o .\J [ e A ® o 0 5 0 o
iv i 05 T L, Bheokths

{Before collision) (After collision)
Fig 2

Result
{Before collision) (After collision)

Name make) | melke) 2am) | valm/s) | mava | As(m) | wslm/s) | (matme) vslkem/s)

(kem/s)




Name 01 | 02 | 93 | 04 | 05 |Average | k1 | ko | ks | ka | ks | Average
QA kB

Conclusion

1 What are the meanings of mava. and (ma+nme) w?

2 Calculate | (ma+tme) ve —miava | += mava X100 (%) .

3 What does the result of 2 indicate?

4 In Figure 2, why didn’” t you use the data between Point P and Q ?

Impressions

Class () Number ( ) Name ( )

30. EFBREFNORER (BT-=EER) BSLELMEDED
[ The Conservation Law of Momentum |

ABERBIC, REFELE (BEELMEDER) N'E<EIHRTD, ZOEFCDONT, BELFSTHREIT
RBEDITENKUTHD, RELTREZDXRIBEETZI DDNZZITDINNSHENTNS, TDIRRISL
BERDEICEEDNMENENENDRIRTHDD T, BNRDSZTIBEEBOTEZNSIICHICESZ
ART D, COBEDLEICRBZENZD., COBETSIIVA—EENTE. BDEDKDICEDDF
[CERDBKXDICHND.




31. EPERFUNN— CERRER
[Conservation of momentum Car |

O0->—RT—rZzR\WTEZBI &, BEaBUERIF
AZRITTERIMECHED. NN—D3T ~CBHEsNnE
ASEEEHS, B2 EBUIERIFATRICED. CD&E
NEREFN (3. ERICEBEHSNCHKERSICRIEIC
ETZOREABZZITICRICED., FHEBICHMDES
N, FERICIFNGSEOEEE, FEMEENBICFS
BSNEEHDENERITDIE. FEMICRDITENTE
2.

32. BMHRDRE « DVINDY R TEM CEREER)
[Coefficient of Restitution]

B&A(d [ZeeBeeZ) EVNVDOBHRT. HdDISINSBEHE
TSEDE. RAFXTHRLEND, ERAIDKFEBODEENER

@ ' DREET, TLAOFAERE LIEDDEDEBORETH
: e B, PRODFHZLICUT, KEERDEDICH LUEEEE
: /.’

52 TEHRBFSEDE, NICHZIREICERUZIAD
AMEDTICRDESICNEB L. RIODSSKOENICER
| T ENDEHEHTHD,
A=IN=I"=)LENRT A bIR—ILZZNZNHEDICL > THEEL. R—/N—MR—)LZRICLT30cm [FE
BRHETSED, NT—EMIQUROIZHE. /\RT A FR—JLOIEHENDTZEPTLEROTERL, 2/NDY R
BTMLETEY Y E1EFED,

33. BMRDFEDAE (%5)

rParabolic Motion and Coefficient of Restitution

EREZOHUL LT, EVRYVERZEHB O, KERFIZLERSTRIASERIQORDIRTFEIEIRT I D, T
DOEETOY T DY —ZFE > TRERICETIT D, BEDKEIVEDICLUT, —EEROIBECEICM—X
L. EVRYEKOMUBZEF 3 —DTHEDITD, DVYNDIY RFBDRERh1 & Y—/\DY FEDEROHD
S508Th2ZRRETAY v —ZRNEAET D, RERDESDLE. BEEETDBESEKERIDEEEE
HodFe=+y (ho/hp EB8D. DYNDTYRIDIEDFRZEEB t1E Y—/N\DY I IEDHEERE t 2
ZINDEe =12/ t1 THDCEBENDNDOEND. DVINDY R I DIBDKERENRRE X+ &0 Y—/NDY R
I DEDKERBENREE x o ZLNDE e = x 2/ X 1 [CIFZRE T NMEEVRYEOBEICEZRNE UIZCEN8E
TZ2.



34. Io>RUN—)L (XER)
[Stacked Ball Drop]

HdESKD. BPMBEZRDIDICERSEDE. MLETEE
RO, —BLEDINSBER—=/N\—HM—)VIHEZEDRHETHRL
N, IRIF—REFUDHTESESNIENDKRDICREDRERE
BTHD. BHIE 3 DOR—I)LOMBEIRILF—D'DD. HIC
BFZEULLE. TD 2 DOM—I)UIFEEAEBHRENSEN, D
X0 3 DOM—)LORBIRILF—D—EHERDIRKOND
N BODIRIVF—F—BLOR—ILOEBNTRILF—ER
Do




35. FEMAEBDRER (EHERER)
[Uniform Circular Motion.l

Uniform Circular Motion

Bf HRMEHITDMACE<@NHECEOFE., DEIzBIEE DRERERND,
g HSRE. 2Tk BLIA. BED (Dyyv—), ZAhvTOxvF
EE®1 Ogm¥EE (r) CAE (D OBRIEEDRDICSDIN?

« REVDEERF—TEICTD (GED.

cMOXDIC, BULILAZKIBATERMENSIED, COEE. @

EEN—EICIRENTNDDEDIHONDXRDIC, ETRICREIEDT

TR, MEZzH+0. DEIrSETZOEDEE ¢ (s) ZRAETD.

- ARRICOEHE r ZZ2ZTTD,
g2 @bh (A CBE (D) OBRIEEDRDDIESDN?

- OFEFRE—FEICTD (B0cm)

cREVDBEEZZEZT (3@, 61@. 9@, 121@). ORIFE ¢ (s) ZTRIET D,
T RANSEFR 1. B2 DBEREFALTHID,

@aha =

BER 7=

20KD w EEEIDE

REDDEEZEZABNES
OEFERZEZEZRNCES

r Ccm) 20 30 40 50
t (s)
7 (s)
72 (s)

REOLDEE G M= MEDBE m= QEOE N=
ES

F (kew) 3@ (6 1@) Y= (12 1@
t (s)

7 (s)

72 (s)
1/7 2(s-2)

Q#¥E r=30cm  MADEEm= C#xO# N=




ER
R 1 DISD

T[S] T’[s’]
!
0 10 20 30 40 50 r(cm) 0 10 20 30 40
RE®E20DU3D
10) () 1/T'(s)
. % }
sspas + I
58 W 1
ADES
{
o am;
0 20 49 40 3 10 0 20 0 40 20 /D0 0 S0 40 /00
‘ Flgw) Flgw) Flgw)

. EBR1DTSITNEEDK DS ENDNBDD,

2. EER2 DUSINSEDKDIBRTENNDNDD,
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HHEI®Z % (Correlation coefficient)

1. &7 —FHOFHHE %, § ZRDD

_ Xyt xp et Xy T X, _ ity Y1t Y,

(x;: 7T —HHExDIFRAOT—F (i=12,..n), y;: 7—FHyDjFEROT—4 (j=12,..n) )
FhR 1

7(cm) (LT r=x) T2(s) (LLF T2=y,)

FElk 2

F (kgw) (LLF F =x,) 1/T2 (s72) (LT 1/T%=
YZ)

2. BT LFEHEDE (FE) 2RDD
xi—x(i=12,..,n) yi—y(j=12..,n)
EST

X1 — X1

Yi— W1

Xy — Xz

Y2—DY2

3. WD 2 FOVIE (D) SZ, S5 2RDD

g =P+ (=Dt (g — X2+ (6, — %)?

S2 = -
62— 1=+ =P+ 4 o = D + G — 7)?
y n
FEhR 1
(1 —%1)?
(1 —1)?
2 _ 2 _
le - S)’1 -
FzBh 2
(x, — %3)*
(2 _E)Z
2 _ 2 _
sz - SJ/Z -



4. STHOIEDOFHIR (BRUERZE) S, S, ZRDD

Sx = /S?

5. 2007 —AMDRADHDVEIE GLH) S,y 2RO D

R 1
Xp— X1
Yi— Y1
(x1 = X1) (V1 — ¥1)

SX13’1 =
Fhr 2
Xy — X3
Y2=Y2
(X2 = %) (V2 — ¥2)
SxZYZ =

6. FHBEMRE r 2K 5D




Uniform Circular Motion

Purpose To observe the relation between centripetal force and rotational radius / rotation period

Hypothesis Let's predict experimental results using formulas

Formula of centripetal force F=
Formula of period 7= | |
If you clear the w from the two eguations

F=

When the mass of the weight is not changed, 72 is proportional to r.

When the rotation radius is nhot changed, 1/ 7 2 is proportional to F.
Apparatus and materials A glass tube, Kite string, Eraser (as an object),

Washers (as centripetal force), Stopwatch
Procedure

Experiment 1 (Relation between 7and r)

* Connect five washers
« As shown in the figure, rotate the eraser in the horizontal plane

* Keep the rotation radius constant by paying attention to the
mark attached to kite thread
* Measure the time that it takes the eraser to rotate 10 times
* Change the rotation radius and do the experiment again
Experiment 2 (Relation between 7and F)

- Keep the rotation radius constant (30 cm)
» As shown in the figure, rotate the eraser in the horizontal plane

* Measure the time that it takes the eraser to rotate 10 times
» Change the number of washers (3, 6, 9, 12) and do the experiment again

Result
Experiment 1 1~ ) 20 30 40 50
t (s)
7 (s)
72 (s)
Number of washer (5) M= Mass of eraser m=
Experiment 2
F (kew) (318 (618 CYE) (1218
t (s)
7 (s)
72 (s)
1/T7 2(s-2)
Rotation radius =30 cm Mass of eraser m—
Conclusion



Graph of Experiment 1

T(s) T*(s2)
i
0 10 20 30 40 50 rlem) 0 10 30 40 50 rlcm]
, Graph
of Experiment 2
10) () 1/T'(s)
L ! }
62 1 t
H . )
H 1
) &
o 1t
0 S 40 g0 3 100 o 30 40 g0 20 0 S0 40 60 §0 Jov
Flgw) Flgw) Flgw])

1. What can be learned from the graph of Experiment 1

2. What can be learned from the graph of Experiment 2

Impressions

Class(

) Number(

)

Name(



36. TS5 —0DFE 3 FRIDEER (EHERER

INASA EfgdD SEEC2021 TT IS5 —04E 3 ERIDEER DR
ICDONTHRRLTEE UL

(775 —0% 3 ERINERERER]

JOTHRICKDIREIEIC, OBDRSE, QEIITDIMEDEE. OEZIIKBEDDEE~Z
ABRBEORNGHRE, BREBS. ABNSZITDHBESINDLICZRDRDICTDE. TTS5—0D% 358
ZRFECEDEBRNTEDDTRHIBNAEZBZTNZ, BLDEZDF. NASANEET D SEEC (FHZH
BICNRAT2ZHDI—0Y3 v D) 2021 ICHIBT DEBEAREKZ JAXANBELTNDCEZRD, RN\T
FRERBRZTV. DFNCEZEDDME U TCHT, 2L T 2021 FOBARARICEESING,
ERGROT YD, SMITIERER DR L. MIKOBEE 100g &+ E =& 45cm. HBE51H270g &L
2o TNICKDIKEL D553, 17.4cm. 99.1g. NEIF 10.7g. 685cm. 125g &/xofc. REFT=E
EBRUIZH DIEHN COLETIE, AREEE 31800ke. #iEHE 430cm. 3180g £V HESHIZ, EIRIC
COBETERRLUTE. KEOREGFBFIENDHTREL, BICNEDONEIFD > DT, BimEMEHEIRD FICS
>CULEoIE,
BEOESHT. MEKOFDDEEDHRE X ZMIKEREDBICHE., N/,
[EIF. BB LETER UL, BB3INICHZDIREDIE. BREDVADEIZERVCH. ZEEH SEREK
(NFYIER) [CEEUIC
AEERTIE. NBEOREGERODOIRE. AHIRDFICZDEH. EEREERDTERNDTIRZNDEN DR
= 2syalis VAN AN

T, MEOAEREZw(rad/s) ETDE. FEBDESTIFENICKD
mr w?sin® =Mg sin 6
w=yMg/mr EIXD. wld6ICHKFLZL),

EREU RERCEBRLUTHDE, NEBOREG CTIEIROEFHDNSL, ZNICEE
NBDEHSREERDEBRNDEENAE ), BDEDIITRDOUETRESZ
I DEREDEBEICIBOE UDD T, EEROMEZSHICTNIET DN K
UYo

TTS5—0D% 3 FADREDED . KEDREDREIVESDES, NEDN
-' OESVBEENEIZRX TS D, FE. TV RIVTORBUEBEDIIEESSE

FTENTES,
M R, NREBRODDODNEHDH, AS2E. FEINDBEDRBESH U
; DBEDUIET LY FUTR DR,



TTS5—0% 3 FERIDEER

B8 ERABEDERBRZMA LT, T TS5 —0DF 3 ERINE UNC EZHERT D.
i BEREGT). 0K BEO KK, ASRE, AhvTIoxvF
EERIE ¢
1 ROBHIERNGR) ZEC. MIKOBEEZ 100, LERH¥EZ 045m. ABHSZTDHE5IN%E
270gw ELIZEED, HDO[REDEE., LERFRE. HBSIHEKRDD, CEUEREX[E HKEE2
DPREMIBICHD. BEFTHERDF D THDEREET D,

mass(x 1021kg) |Revolition radius(x 10*km) [Universal gravitation (N)
Mercury 330.2 5790 9.85x10'"GM
Venus 4868.5 10800 4.17 x 108GM
PlanetX 2986.8 12880 1.80 x 108GM
Earth 5973.6 14960 2.67 x103GM
Mars 641.85 22790 1.24 x10'GM

G;Gravitational constant M;mass of the sun

¥

mass(g) |Revolition radius(m) |Universal gravitation(gw)
Mercury | 5.53 0.174 99.1
Venus | 81.5 U325 422
PlanetX 50 0.388 182
Earth 100 0.45 270
Mars 1.7 0.685 12.5

2 BOXDIC. ASREZHBEICHS. $1DRICDUNTH)
DREHFFEDOEN(YY Y U THZHSH UHDITTND)
NBLEDEASREDEHE-HTDLDIC, BREZ
KEBATERLEISE D, BODAICSONSR
NRDITEFRT D, EIDRIBNERZDSI2AACDT
BN, BEITDETULESLOEIRERITD, CDE
S FIERCEMNTENTISV, ZEE, Q=TT
NDADTEHDADTY FZETU. (K=Y =k,
1, 2, ) 10 @ERICHDDEFEERIDAD R ~wv T
D7 v FTRET D,

MOEENERZTI. AS<EDRSDAIIBEERER
=132,
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BE BER T NEr¥E a° [BEE 72
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EE  DBSINDZE EMERDEE SRR 5T TS5 —0DHE I ENEET,
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37. N\BEFRARER (Bn=ER) (K8

MThe Bed of Nails
MThe Bed of Nails
[The Bed of Nails 1992

IREBALCNDOFWIE. FTOOZFWH 1.3mm ERTH 3000 A, EDDFWHE L
#9 1500 AIBNIZEDTH D, MRDDFWIEFEDIFEFEABLTUVED, BUOTLE O
EHDRATYUVRDFICEEURL, \IV—I325kg T. BELKDAEDOEDZRERALTD,

Ov DDA DTEENCHBIZESRNKXDICT DR D IRNWE
THd,

1. DFUIECHBTUDT LR TERND, BhEDITTE
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TXRZADE, ENDARELBILCHILTISEND, ASREE
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ZVEEBEL,
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(1
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A4

LA KT |
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4, Z—ENAERDSYIDERTDE. Sy IEZNEE
ERNRFRIESNIZND, Z— BN B UL[FRARESN/N
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| WEEABRBEZEZZITRN.

5. JOvORENBESIC, TRIVE—EEBETS, /\YI—DEE
TRILE—ZTOVINENBTET. DUNSL B> TABICED Nl
50

SEVE FZEB Y4 F7IvIBRERICHKT ] pO
(ZREAZRE 2001)
PaulGHewitt EKDTEV AL —Y3VESEICRD,
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38. Za—tYORWOAT CERRED
Newton’ s Cradlel

BHEBDREF. IRIF—REZRIHMELT. EREDOKRYF
IBREH e THD, 1BEHFHLEITTEIRT. 2@FH5 LT
TI389., 3BEHHLITTCEISRYT, 4BFS5LTTUIRT, @
Ao 1 @FD&K5 LT TCRBICIIST, BRID 2 BE 1@
ZEBICHSETTIRT, BRID 1 BZF5 LT T USHE
ZF5 LTI, BELLSADNII -y 3aVaZELy

2, 1 8% vTSDIIRERE 2181005 vTIEUERIESN
FVODESSBLATBEB,

39. RESMESKRDF (BIRR)
[Pendulum waves.|

1 BRVIRDFH 60 OREIDEIC, 28
BICRUVRDFE 59 0. 3 BFBEICRENRD F1' 58 OixE)
IRLDICRTZFEL. 15 EREDRD FEIUND,
DFORSZHMBETETDXRDIC, RIZDFIE>TED
EXW, —BICKRBZIBHDE, 15 BORODFH, EIKR
VVREIZ1T D,

SEXE IREMEY—2)L”"1—XNo. 140

40. #iEE (BT=RER)
FRunning block & Fixed pulley |

Running block & Fixed pulley 21

— 1y EEIEMERLTDCENARETHD., BBEEAT

DIEH S TN\ (BNBECBEBEHIE L. ERED
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41. 3ERIEFECEND CERRERD
[Contrifugal force & viscosity |

QEIEEDOPNCESRZES. BarzlitcEdE. NEDRIE
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[CERIDIRRTHD.

SEXE 19990 FEVDFEDICHDRFEDRMALIAZ CTHFMIETECIEE LTV,

42, EWAETIVOBRDBL (KD
[Contrifugal Force.l

PORIAYINZIVENDIBRETHETSINTND, 1YV

[E A0 BDINSIENTP I Y TICK > TIROBHESNKDITTE
DTCNBDD EBDUYITER ST, @B dENPIUYT
MRLWHZEZTTTRICHEE L. I VAN IT DILHEHTH
Do BWADEMELTEBNTND,

43. WN=D3T  (FED
Hovercraft.
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44, EVIRVERF v/ UtE CERER)
[Ping pong ball cannon.]

& 2m. RZE 40mm DIBIEEZ)ILED—EBICHERD
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[Cavitation |
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YouTube [the center of gravityl
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47. Yv0OR3I—T (KED
[Gyroscope Inertial Guidance System |
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48. TS ALEREEIVLERR (EHFERERD
[Specific heat & Molar heat
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3. KEBEOLEREBREXIDREHZFAUAELTNDD, EEIZDICOHNERMUNISEIEAASIETEL,
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Specific heat(J/g-K)

Purpose: Understanding specific heat and molar heat

Equipment: Gas burner, Tripod, Beaker(500mI&300ml), Thermometer(alcohol & thermocouple), Chopsticks, Net(3),
1 yen coin(50), 10 yen coin(14), Lead weight(2), Paper cup(3)

Experiment1
(1) Put all 50 1 yen coins (made of Aluminum) (50g) into a net.
(2) Put 11 of the 10 yen coins (made of Copper) (50g) into another net.
(3) Put Lead weight no.15 (509) into another net.
(4) Put all three nets into the 500ml beaker.
(5) Warm the water to 100°C.
(6) Put each of the metals into 50ml of cold water.

(7) Stir the water in the cup, then measure the temperature with the thermometer.

Expectation1:

Guess which water’s temperature will become higher, Aluminum in a cup or Copper or Lead?

Results1:

Consideration1:

In view of the results of the experiment, arrange them in descending order by their specific heat.

Why do you think so?




Molar heat(J/mol-K)

Experiment2:

(1) Put27 of the 1 yen coins (made of Aluminum) (1mole) into a net.

(2) Put all of the 10 yen coins (made of Copper) (1mole) into another net.

(3) Put both lead weights (no.15+n0.40) (1mole) into another net.

(4) (5)(6) Do the same operation as in Experimentl except that the amount of water is 100ml.
Results2:

Which water’s temperature became higher, Aluminum in a cup or Copper in a cup or Lead in a cup?

Consideration2:

In view of the results of the experiment, arrange them in descending order according to their molar heat.

Consideration3: Calculate the molar heat.

S. heat g/mole M.heat
Monatomic molecule He 3.14(3/gK) 4.00(g)
Monatomic molecule Ar 0.314(3/gK) 39.9(g)
Diatomic molecule H, 10.1(3/gK) 2.02(q)
Diatomic molecule N> 0.737(3/gK) 28.0(g)
metal Cu 0.381(3/gK) 63.6(9)
metal Al 0.880(J/gK) 27.0(9)
metal Pb 0.126(3/gK) 207.2(9)

Reference

-CU «Pb

63.55 2072

Impressions:

Class( ) Number( ) Name( )
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[Oscillating steam engine |
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['Stirling engine.
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Measurement of index of refraction.|
Refractive index of the light.]

MIRERER [BIRAXRDAIE] measurement of index of refraction

BT (index of refraction) &ld. MNEBDELNDEED)|
ZORITREEED £F D,
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AgAE (78D 10° 20° 30° 40° BRRA
Angle of Incidence
BT (Z=SED 90° (2mH)

Angle of Refraction

N =y =sin Z8/sin _f Ty

Value of the ratio

5 ASIBN 10" ~40° DADDEFEETILT, 25
] i || i CHTBTSRF v D DBHFE N as ERDE,

0.0000 | 0.0000

0.0175 | 0.0175 46° | 0.8029 | 0.7193
0.0349 | 0.0349 47° | 0.8203 | 0.7314
0.0524 | 0.0523 48° | 0.8378 | 0.7431
0.0698 | 0.0698 49° | 0.8552 | 0.7547
0.0873 | 0.0872 50° | 0.8727 | 0.7660
0.1047 | 0.1045 51° | 0.8901 | 0.7771
0.1222 | 0.1219 52° | 0.9076 | 0.7880
0.1396 | 0.1392 53° | 0.9250 | 0.7986

Q®Ig aaunn S|f

0.1571 | 0.1564 54° | 0.9425 | 0.8090
10° | 0.1745 | 0.1736 || 55° | 0.9599 | 0.8192

11° | 0.1920 | 0.1908 56° | 0.9774 | 0.8290
12° | 0.2094 | 0.2079 57° | 0.9948 | 0.8387

u , . .
i | e e BR BRAEHEDSRD. BODSL.
15° | 0.2618 | 0.2588 60° | 1.0472 | 0.8660

16° | 0.2793 | 0.2756 61° | 1.0647 | 0.8746
17° 1 0.2967 | 0.2924 |1 62° | 1.0821 | 0.8829

18° | 0.3142 | 0.3090 63° | 1.0996 | 0.8910
19° 1 0.3316 | 0.3256 64° [ 1.1170 | 0.8988
20° | 0.3491 | 0.3420 65° | 1.1345 | 0.9063

21° | 0.3665 | 0.3584 66° | 1.1519 | 0.9135
22° | 0.3840 | 0.3746 67° | 1.1694 | 0.9205
23° | 0.4014 | 0.3907 68° | 1.1868 | 0.9272
24° | 0.4189 | 0.4067 69° | 1.2043 | 0.9336
25° | 0.4363 | 0.4226 70° | 1.2217 | 0.9397

26° | 0.4538 | 0.4384 1.2392 | 0.9455
27° | 0.4712 | 0.4540 || 72° | 1.2566 | 0.9511

28° | 0.4887 | 0.4695 || 73° | 1.2741 | 0.9563 @KE
29° | 0.5061 | 0.4848 || 74° | 1.2915 | 0.9613
30° | 0.5236 | 0.5000 || 75° | 1.3090 | 0.9650

31° | 0.5411 | 0.5150 76° | 1.3265 | 0.9703
32° | 0.5585 | 0.5299 77° | 1.3439 | 0.9744
33° | 0.5760 | 0.5446 78° | 1.3614 | 0.9781
34° | 0.5934 | 0.5592 79° | 1.3788 | 0.9816
35° | 0.6109 | 0.5736 80° | 1.3963 | 0.9848

36° | 0.6283 | 0.5878 81° | 1.4137 | 0.9877
37° | 0.6458 | 0.6018 82° | 1.4312 | 0.9903
38° | 0.6632 | 0.6157 83° | 1.4486 | 0.9925

39° | 0.6807 | 0.6293 84° | 1.4661 | 0.9945 ) %‘H ( ) § Eg ( )
40° | 0.6981 | 0.6428 85" | 1.4835 | 0.9962 I

41° | 0.7156 | 0.6561 86° | 1.5010 | 0.9976
42° | 0.7330 | 0.6691 87° | 1.5184 | 0.9986
43° | 0.7505 | 0.6820 88° | 1.5359 | 0.9994

44° | 0.7679 | 0.6947 89° | 1.5533 | 0.9998
45° | 0.7854 | 0.7071 90° | 1.5708 | 1.0000
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[Standing wave on an aluminum rod|

KEONDD T —TIVY—VRERDY A TTHE
BREPODERBDITENTED, TOVY—Y
DERADBAE. ROMCHDRENP>DTHD
&2, ZNTE. FETHRELTCSSICD>K<D
EFEDERDDNDDOT L, RED 1 ORENITD
BlC 1 RERMNESCEF. RO—E—-Y 3 VTR
FZUCRETRERL, BiinRe EEFERRE.
BlHFECEBRMMEC D E. BER CEBRD
BERD T EFTDEREN—BNDNDOIN,

NOTIE EHDBEDL DBV —TIVI VDD
DC, WRIFESDANRICDOBRANDCEICELD
THRERDCENTE D, HIRDEBRERDIC
FBNEDT, BIDEDDBICEOEVRICIE DI
DI BDHFRFDREINDND,

70. \VH—TRFDE (FED

NI A—ZRTHS. WEOROFRHREDZEDRICE LD
ZDECRELSTTETET, ROBLIMIHBIESENKDIC
NVAA=ZDDTRITT, BSUTNICHETD, T—VENDR
FOEDEDLOBHBSESNECAD, RT—VERLT
EECAD, ROBNBELRAICSVEZDIC, BNSHECR
250U\,

Sodpp

SEXE BRREMET—D)IL TWSNSMEODSDOIER 21 p22 GiEHIR 1999)



71, S5ZRN\—EZH CBETER)
[Glass harmonica

EZAEEEENTUNND, BOBBDITHRMIVNED 1 VTSR
PE—ILITSZADEDDOT N, TSADBERNICIETITD
EBNENLVEBNIED, TSRICANDKOECSEREZER
BIENTED, KB ANDEBENBICED, DFED. |
BEOHIBLTNDDTIIBRLS TS RZDEDHIBO>TIND, T
BR<EHRIDEKDFRBORFNS, 4 DORIEENA AT
NBDTENDOND, BFEBERUERRTHD, BOICUE
SIIFBICEHERRZE DT DEENHDITIBD DT LD,

72, IS TRY (KR
['The pipe horn.

NEFACOZOYTY FENDESED DD, CNICKSBENA TRV &R
MCERUEZDRIIREEDEER. WLESATHD, MIEBOHEHEL
TENTNRERBL, OB TRUNWERREINLZECS, RIDEDRN
ENDBRBZIAVVE, REEKEE (VUTS) Zl>TEAI T, E—FY
b =) VHINWTEES EERDIIEICERERDN TSI OLEINSMEDEL, RRE
/8RS DEICERLUTHD. EFEFBBISERLTND,

i

A

A '.l’l'n. U -
[ O% 4 A
Ty

olu
= ' -
A
]
|
]
1

_

SEXE F2£5 [AERA MOOK MENNON DI p.24 (FABHEH
2002)

L= 33/+0.6%

oF ~2X0.6F



73. [IFEHIRDRER (ERERERD

Bt RE-ND—-(FERE. BAI)ZRISE, ZNICIREEZRBIETRE-ND—(FEZRE, BAI)D
REHZEET D,

#FE SIBHBESBBERVDDESASRE, JAE, KEZH, 2FE), AE-N—EEFKRFAKRS (X2,
BrSELRIEER), BREST, BESRILE

15 e o £ Bk~
AE—A—
% &
1. BEHTREUDHOEADSRLICIZAS, eam s

8t

2. HOLSICRRHBEREICKEZZZTAD,

3. KEvasg<HE5LT, ERAOKBZEOASITTLETTH,

4, RE=N—ZB5 L, (BASZELEESHETLELEI)EDAINED
-tb\<0

5. KZHZETITTERDKUZHNICTIT, ENRIIHBSHNRK
CEdRKZDMUEESANUBEZDID, ZOMETSSICKE
ZERSET, ERICHBRERYD, EONSZDORITHERH/,IMZERAD, (HIBRDKHICL
NWEEE, BERILAEZRNDEXRN, )

TR R

T T
6. ZNNSESICKMNETRTTEBURESHRACEIMNBERD, SONH v
SOWEEELImIZE D, =
. g2
7. FD5. £6. OREEHELOHZ L TR, = &Z
= Lt
8. BEHTEHUDEANDTEL [C] &R, o I

LRTEEREERL TS

SR
FCHDERDRIRL = TC RBOUDEBADSRIR=_ T
g g 0 n b O B ¥ R R
/i [m] /-[m] (L= 1) [m]
y
2
3
4
B




- = . L+ .
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3. SENRBLTNBES. BERMILBEELA  n [\ / *
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74, MR (IKED
[Diaphragm.

NEXYRYSTY RCBOLWRD Y FF—TJ%Z85%
EL Vv PILDEE S RESCINRERENEESET DX
DBRELBNENRD, B@ICAHY FCILDTEDD
LRBDLZI TR AYENDIBBNSHT DIZITEH
BEDOLVVREIRN'Z < DERICIRE) ZIL A DD T, K
IRENRD. SRENDDDOISTIDCH. XIvF
T—JICEBZR UL,

75. RE (4R
[The sound of friction

RTROMBZECIDECSIC, MPZEZEO>THRCE
BICKDADMRENT D, CNIEITTEBONSND, &K
DFEICIRERZDITDE, IREWRAIREI L. ZXICHN
DEENKRENCH, ASBEEZERICIHEZD. BB
SHEOEDIBESICREENELS, SR THDC
& REMDBEAS I D ENDND,

76. wERE CERRED
[Gear wheel musical instrument

8 DOWEE[UARETENDLSIC L, BETS
EOUDICEREELTDE, EOMICL > TERN
BTND. Wi HEICH> CUEREORETEIC R
UNTREZFTNS, MAEYTY—TEDEERIC
{ FBCENTES,

SENE TOWSNWEMEHINDIEER] p. 109 G
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7. IIVYOESH (BREED

MOXIBEBEED. BEEDBDIDICRAT VLR
FT=J7ED, HMEDVDUES> THRI Y TICDIEEHDT
NDZEXLT D, BZEEISERNSHEI Y TIC@H >
TRETL®NBE, ULoNOEBEDRENRT VLR
T—TJICAFEND, BEBERUT. #HEWFNLTEIC
Y CHEQRSEDIEBESIND, HNBICE>H0DH
FBEXDICTXRINE. BHEEEICTED,

SEXE COERBRQLSXHKRZORBIESHEICTIESAN,

78. XL TOEH CEHEEE
MK OIRE

How to make Melde’ s experimental equipment |

B ERROER. RBEDARE :
il S|HWOINEERY 1 V— (B0Hz). KR NREDD, XYv—, CEOSVT (2@). BE. =L

A 1. BEZ HOLOICEBEZREZY FTD, = (H2)
2. ROR= 0 ZHET D, 0= (m)
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BOZEHD,

4., @RI, BOHN3E. 418, S5EICEDRDICL. ZOEETDNRENDDERED ZHD,
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ER 1. ZOEBRIBOANCHAALT, BROXKOBREEDHEIED, FIEZRDXK,

2. EF XM TKRADEEZD., RSTE O THRBEZLE U TCERRBRELLR L, REZB TTHE,

¢ >#C >&F K& )



79. D1V TETERAE (E/ERED
Mesurement of sound velocity |

MIBOREBRZDEFENICIT. ZOBFEDKL DS
VY ENHD, BETBRORENERLIRL
THdDE BLIVEY RDBD, CNBIED
B TNT, BETBDONMD SE-EBDNICE
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DALVTEZRNTSREAET D

B D1 YTEZANT. SOTSHEERIT D,
DA1VTEZRNT, BROKRZAD, SREAET
By DrVTE DURYILA PRy, BERHEESSE. 77

BE 1 BULOHOERZRD.
TOO (A PHRVAD KDBEAN. BEHUANUEBASERDIFSL T BOAESIEOICD
INESLIEDIED T DRFZENDD.

N

3 BEHUANULENS., BHNRENSKRDINME x(cm) Z5EAT D,
4 REHMZEZZTCRLCEZITD,
5 BRESRERDD.
6 RBROVDOERZHTET D,
5 FCHD=ER (C) BHODO=ER (C)
2500 (H2 3000 (H2 3500 (H2 4000 (H2)
x 1(cm)
X 2(cm)
x z(cm)
¥ b b >
Acm)
v(m/s)
2 O RROKYFE xo—x1Ex3— x2DEHEERDD, CHEZE2BIDE A [CI8D,
O BROKHHD v=7rFrAICHATD,
R 4 BEORIFDBROREDEIIEN D, BRIE —

BRDORDEBRELN, —HURNEE, ZORAZEZ X,



FMDT—IDS5 () D MRERE] ZROKD
BHDT —HEEDLES, FEDSEDRERSIEDONHDDONERIT EOMNFERETI., 3 DDT—
B0V, (O, 5, 10) THEEN S DBEE. (4, 5, 6) TEHEN' S DHECIRIFERE (FHEDHSE
D) NERIEDET.

Procedure1 10HIDF—4 X (Z:&) OEY X BRDB.

13 2 3 4 1t 5 6 7t 8t O 10 It

X =

Procedure? X&EXDE (AX = X—X) (R #RH3.

13 2 3t 4 11 S5t 6 Ut 7 St ot 1011

Procedure3 RE (AX = X—X) O 2 & (RET) EkHD,

13 2 3 4 1t 5 6 Ut 7 S ot 10 It

Procedure4 REEHFDEN V. (DED &EXRDHB,

Vx =

Procedure5 D& V.DEIIR Sx (ZERE) ERDD,
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80. YVF>J0v F (K&
[Standing wave on an aluminum rod|

SJIFOHBIREDETILELT, 7
IVSHROEBRERSEERR, [T
HIBICRNWCEI@mRORDRFEE IV
SHICELDIEBRD—HT D, OV
VEBICDOIICI>TCEEHIN 8
ZHEICDOEVRY—TDE, 2Bk
O 3 BIREIE THED L IERED

D, BNDBIDZIE TRZZ TESIIBRUSND, BOBDEMDETIICEIEZD. SRR THD X

—IEDDHDOT),

SEXH  MEXRBRS B, 11 (KIRSFERIBEHENFRE 1994)

81. FU—YR—%8E (K&

[Standing wave in the Drain hosepipe.

IPIVOEMECENOND FU—YR—XRIE ZD—
FOFfERER > TH ETRODOT ESNIRD, PLNS
ACEDDSBEICADEDON. R—ADTIEIICELD
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SEXB COERENDA>ACBEDREESREICTIESIAC,



83. U3 FZ—-MF CBREER)
[Chladni figures.]

84. DV DR (BT=RER)
[Kundt” s Tubel
[Kundt’ s Tube?2 |
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SENE BIIRE DY FORRICRITDNFOEE) ] (MIEHE 57 S 2009)



85. A~O—&EDXRER (K5
[Straw flutel
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86. J@lE (Em=RR)
[Optical Communication ]

[Optical Communication 2 ]
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87. KUYZXDEH CRMER)
[Refraction using water lens |

AEEOE—-AD—0NED S X JITKZEANZEN
Z2BLCiIrzRdE. E-N—TIILEREn. N
EDJSRITRETEEREULHENRZ D,

88. £B8MD (A&
Horror BoxJ

BORICTRTCZAEERG E80/8 1, BDKDICNRIF
Wat) > TEAIICD, MBEEICNYFTEREED,
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TREKN, FBONBRIDAIBUVZCAZEDIFIT TR
&, BFENE>ETDTD.
BIEROBIEITEBAICIE S IZHN CNOBNECS
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SEXE COERRIIBEVFDOLOHORZORE/\PARTEREDITERSGEICTIEERIE,



89. RIIRDEE TSvIT#—)U (KERD
[Polarization Light.

[Black Wall using polarizer sheets |

MICRE Uyt Emy iR EQEnS B3N
5R3dE, BLE2ENIEBLE2ED
T DDNERETE D, REPEIRETHD. TLUEDR

SEEZEUXRDICUTHIERICGIROBEICLOTE
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90. RythzEoThERD (K8

¥R Z2HEN. RESSLBEDIREICT D, 2HRORIROBEBICERTEFDIRILE ZILEGRZE AN,
BTHZENZ, BREZBLTCRETHLD., BLMRBILEZILY —FToHNIESI ok > TBIFLTEXL,
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DERTEESLETP DV IIIRBBE LS,
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Al RS (259) ?

CORBRIEEDBOFESTEICTIESRIE.




91. OHP TH CEmEER)
[Rainbow spreading throughout the laboratory |

OHP O EICKkKZEANIZEE-N—ZELE. HEDOXRHALD
FNCHEOIZRDCENTED, JURILLYXTH
IMNAECER LEasNHIE —H—DKICRAIEN SR
BECADEEIC, DEUTRHAICANIZED, HORN
RICEAIMAIIC R Z DRI THD.

SEXEN B ZEMET D)L TWSNEMEDID
<%8% 3] p46 (BAFHRT 2011)

92, Dy DRIVILY 3V ESEIT (BREER
[Blue sky and Red sunset.]

ARYUE—TKEAN. 20-UYTRDD
v DO 2EBNT (RER 93 KDBHHKL), TH
S588OLED 51 FTR5Y, XRYUYE -0
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94, PIVFATADNIRH CRREER

['The reflector of Archimedes

[ Archimedes’ Parabolic Mirror |

FUHIVIE, EIIHARPAICHIT DEE
T, YRDSDORTURIHRICTMH SN
HMRERICHIC, BICRIRARNE
RICEEZENTRHILUIZENDNTH
D, COERII. HERDSHESNLEHINRZEINEZ
NBUTERICEDLETOERIRTE D, fiirrl 230 F
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S5BUICHNERZY. 2 6BERY 10774 —ATHERL
2. FEmEEREE S0cm ICEREtLIE (BEENS 1. 2),
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ZITY—TUR L, EXTBYE (BELENS 3), #
ZHAIICTDRF—IVM TRZDIEZFD@NNEHE
[CERE LIZ,

R 1 ERDSERICOZVZETHEHEI Do

K2 [EEBRADRY—Y—ERRILZERTES
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DBANEDEEREE 2m IUA).,

KER3 —OEROBIMRR (ZDI0ALK 1kW) T,
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D, O—VEOHWENDRRERIESEZ,

BB PIVFATZD@EEDBIRE LT 720 BOERED

RE/HEMEPVORBLEXR VAR VRZER ESED
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SEXR FZ2EB (173 v UERERICHKDS
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95, THIRIFREN (BEMRED
[nterference Fringes.

2m DX I v —([CNL FZEDITD, KDEIC
5cm CEICIREZET, 2 ADOAXY v —ZBHIC
BECEDRDICTD, XIv—ICd 5cm B
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DESHWHTRERICIRDIFTEONDKDICT D,
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WICHEIT D, BRI TI—/N\Y RTKU, WE
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SENE BA - REWMEY D)L TWSNEMEHDHIEER 0.80 GiEHIR 1988)

06. ERANRR (FED
[Optical Fibers |
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97. OUYXEMU Y ADEREERE (EHFERER

(B 89]
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L]
Bie

D
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a b f
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1. QLYZDOPRESOc mMDIIBICEET D,
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U

f
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* |

4. OULYZADEHFDZEIRT E. RISIEDZDD
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(735521
1. O LU Y XZE50cmDiIEICERE L. L Y XD530cmDiigIcyiiR (L EDR) Z8R<
2. CNICK>TTELHS DhIEZEERT D,
3. ML YXZE2DS HSEICa=10cm®DEBHCRE. CO2KMDU YV XCK>TTEEES” &
ML > XDk b ZERIET D. L

(45E82)
OLU Y ZCKBEDORBOMSE { St g
-—d
b

ML > ADEREBEEOHRE

L > A LY XgHEB FRmEBEEF

UL Y XCKDEDIIEDIBR
L > Z4piRE a LY XgEb SRR EBRE f

(B82]
1. MUY ZDERERZTEE X,

(A &)
1. GQUYREBSIEHHERICEF > TTEDREMLENNDD,

2. OUYZXEBLUTCRZDIRMNIDBZELENDD,

3. MADERBHD2EBONEXIDZNES. TESDIEOASTRIMESLNRNTE DD,

4,  MEDERBH2EBOMUBDRS. TEDIRODASSIIMACLENTE SN,

5. MAEDERERED2EBOMBEXDEVHE. TEDRORSSEIYRELLNTESD,
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(7333 MUY XEHLWOLYX2ZANEBZ. 50cmOUBICEET D, [73%F1] CAKRICOUL

VX2 DEREEERD D,
(#52R 3]
(=] a (cm) b (cm) f (em)
1 15
2 20 f=
3 25

(BR3] RMWOOL Y XZ50cmDIIEICEET D, MIA(LED) ZCDOL Y XDRIFIScm(BERDA
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K. FTETEES. ERTHEDIDX.

258 C HOMC H&F K& ( )

YEEDYERMLED L8> T BAETERDIIS
o2, HEZBIUESSTE, ZCZCEY REED
BRCENTEDLDICIEDIZ, FEREBRHIA—N—
DRMESTEBRDIMBRICIZDCENZ VD, {BHE
DELYZDZEEO, EREEHBIDCEETSE, &
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98. ~—FVIT5-T (K&
[Talking Tape.

TS3AF v DODMNT—TORAIC. FTFTH
ZFNTNT. ZNEREOMTCIDE, BF
NBESNDEETHD, NNDOTIE. BAERE
RFTSNTUVVED, SBEEBRUNFICALRR

Vo T—TDHRE/NTYREDIREMRICDITDE
BHARE<LECZD. Happy birthday]

Happy New Year!] FEOBENECZ. SH'x
ETHDICENIEBRETED, ENRTHDICEE
TIBNEEMTHD, BRENEBETRICEE
NHNd, L. BLCIDE/BNEICRDCES

mICENTED,

99. Z#YORI-TTHEDREHERD (K&
- “" ZY020—Tld, B<ORRTES> TS, iPhone
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BREIddlLaRBICANDE, YO D-T3fE
NCBREBDRDITEDZENEDIZ,

B YO YYO0OR3-T, (PVD)

AC. GND. DC D&EHIE DC IZT D,

VOLTS/DIV [£20mV. TIME/DIV & 02ms [CT D,

TJO—-TIEX1 EX10 DEDBZDHNILXT [CT D,

2 U —ItkgEN NI, PAUSE R Y ZEIBT EBMDENZLERTED,
NADICEL 2T BANNSWSEED DV ET, ZDHBEREITP Y TERE,
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100. ORERCTEDRR (BmEE)
[Observation of sound waveform using a rotating mirror |

SEDKDBROEIRDER > TODERIIGRNEZSDD? ChnldE. RTU—=Yo[ENICEDREZERULT
KB THD, EAZYDRI-TEN>TENWNESD, ELERITNIL LI—RDY—-YFT=TILOLEICE

TIARDANIC 4 MODIFZEEDYIT T, OIS TERRTED,

U= —¥RE. BICRGR (NyT« VITY—EDK) ZHE>EENEARBL. MOXDICEETD. 1
VT VITY—DEBNSEZZHL (ADBETELXL)), REFRZIRISETD, CORMNNEDORRICE T,
<2<B3OIHSEDE. RV —VICERBREMELESIND, BXVEFRAESFODS TONIEETNIGE
EZRDR LB SN, ADBTHNIE. AZNZNORBHEHDIREARUESND, UL—F—HEHTIUE
ENYT 1 VITY=bDPRSAYET, PLUHSDUENTICITNEZUENEL TS, REBEZEDXL DT
LS TBNEENMRETHD, UL——HDBICASBNLDITIRNMNETHD.

XINEE (FED
2 types of yellow light |

MORKRIE 700nm BIt&. #RDKKRIE 550nm BIfE.
COIDDORZ=[FICHELSEDE. ABDBICIIES
ICRZD. BBIKREND 580nm BiETHIN, K&
RORRZEN T DERDRRICITDDTHSDON?
AEDEDHBIEAIC & AN IRINT ST RIEHR
DEENEBDORBEEEDLEEZONTIND, 3D
SEARBRR C (. L SR, M BEIR. S BERCITIEN. R
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NEEDE. MERDICIIERSINTIERICIRDDT
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5&ld. RGBLED 7—J%&DVD 7 — Zhééﬁﬁfﬁmh LED #x¢3s (B8 LED-DIMMER/RGB) =
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102. ROZARy DHHia (FERD

MBEUNIERE 14 55 —25 9 20 HSEONS—

103. UEE (X8R

[Concave Mirror]
rUEEHDIENTI]

No.4 Making a Simple Concave Mirror
by Takuo Takarada : J.Phys.Ed.Soc.Jpn.47-4(1999) p190
A 62cm basin is covered with an airtight aluminized cooking sheet of high

reflectivity. When the pressure inside is reduced by a hand-made vacuum pump,

the sheet becomes a concave mirror.

ZDADIC, I\—FXD, FF71—Bvh. AVTIL. X
F. OIS ENIRND, OIF8F TRCDTSHDRE
ZMALEZREL D THD,

ES5WIAY T« YTY—F (YJUN
—iREIT LT, BEYD) 20
I NIV TZDTTRDETZIRNT
<& MERENTED, RERHFE
IR EAFDICHICERERY TDMENDELZEND
BB TRNDUE, BR 68cm DIZSWEERL
2O NERORIIITETE D, SEODVFFER
DORBICNDDTIEDEIRERDNDEFEDESICHE
UERBDOENS >TUVD.

SEXEN FZ22B Making a Simple Concave
Mirrorl (ICWC NEWSLETTER2000)

HEEH L, BICHIBIEBZEOICRBICED. 78
DPDOMBEZEFIET DSICHICESNLEF v Y TRDZR
DAL CROKRBIRL —T VDD D, SEHEED
SUN SHEF TH3, DTINZKONARET, CBREKRIT
BDEEMTNDDN SIEFICASERNDE LN
bYo
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104, Za—tYUVT (KD
Newton ring |

Za—-kYUVT KSUEZEIBOTSHEE. BEDE
YIRS T DPNEICAITTRRIDELIIRAD, H
KITDHAIZBUDT, ABDOBEENRZD.

105, ik, HIB. S0 (FER
[Resonance

[Beat.

MEDRASOREVIRITSRF v ORICIED, RENE
ZRWICEIESEDCENTEDLDICREDE, BED
ZTRORICDOTIEBRICEE R, PRICDITDE,
REEIDUNSLIZD, DIED DRSNSV, B
EDZELEICDIBDE, REENDZONELZD, S
130D DIRBEIIKRE 73D,

ENMNRARESSEZMTFICADDT, BRBEFEHTFTE
ECRIESEDERN. ARTE, BAOY IV RY
P— (Z—RLSUP) SNERELCKHLCE. 80
ATV EDELD, B5E. FENCKDENZRIE
SETND,
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107. YEDRKRAE (ERERER

QI FZARNTHDRRZAET D

Boy: D HADNROUBZEFDODCELZIERTD
Q@ OFRRFZRNTEBMOBRRZATEIT D
g - O F (100lines/mm. 300lines/mm. 600lines/mm)

L—t—3R (FR. &G. 8B)
EDSUNERO =Y

3% D OFRBRFNSRIOU—VET24mBELTEREBITD
@ 100lines/mm QBB FDOFFINS L —T—MFEHT, XD —VICHRZIRT
Q@ ORMBARE. 1 ROBPLIABDERERIET D
@ x=1A/dCRALAIERDD

Eig - BFEH IZERDD

youtube [diffraction grating.|

100lines/mm 300lines/mm 600lines/mm SHOREE TS
100lines/mm %= {8
\4 \'4 \4
S
. XUERRL | <WERR2 | x OPH A (BE) DRFIRER
R
5N
==
H
25

380nm 430nm 480nm 530nm

580nm 630nm 680nm

ER OB FICEHENZEBI EEDL DS A8

FHBIRDRD ) =V ([CRDD\ fnzisl

730nm  780nm

COMCOH&EC
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measurement of wave length with diffraction grating

Purpose : @ understanding that light has the character of wave
@ measurement of wave length with diffraction grating
Preparation : Diffraction grating (100lines/mm. 300lines/mm. 600lines/mm)
Laser light source (Red, Green, Blue)
Screen
Method : @ Keep away 2.40m diffraction grating from screen
@ Reflect on the screen by applying a laser beam from the front of the grating
@ Measure the distance of the lightest point and the next point

@ Calculate the A using this formula

Calculate grating constant

100lines/mm 300lines/mm 600lines/mm We will use 100lines/mm

[1_l2= OIX/[- o/

\4 \4 \4
d= d= d=
Ex . . X = ‘?
periment : -
a—> iR +.
‘ "X +
L =2.40m
laser pointer Diffraction grating screen

Result - x1 x 2 Average of x | Calculation result of 4

Red

Green

Blue
Reference :

purple blue <+— gréen —»| vy o |l&———+ red +—>»

380nm 430nm 480nm 530nm 5H580nm 630nm 680nm 730nm < 780nm
Consideration: Draw the interference pattern on  Final remarks about experiment:
the screen, when you apply beam of white light.

class ( ) no. ( ) name ( )
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108. BER CRRER)
[Dancing Flame with Sound |

@ Y12z PUT 1 —1 Tl D@1 I0RDDICEHS
REBNTHEREZTOBEN DD, BICEDTE TRMNMBUHEH
ITDIRFE/BS R CWS, BHARMEDN TR, CD=RER
[FERICITRAEA. RRARCED > THSREICEDIZ, RRA
ANREDBFRZMUEEITDICENRADKDE, ML, MBS
AEZE>TCENERIRI DIIECHD, FITMEASREELT
RDBADAZSICIRDLDICT D, RDAZEICEDEERDE
RICHD, MEIANSRAEERDMBICASE. #ND2O0cm 2ZEIC
82X DICT D, KOYITRGETRE-N—DEBEZIRSTE
RIHBOMEH T D, BEXRDELCDIERE, SEICK>THRDR
NOBSNDEHTHD. NRAIRY FDXDEEEINDI)
BICKIRINT B,

SEXE COERRIIKIROBIFELRASTEIC CHEEIRLC,

1090, BYE#ft (BmRER)
[Series Connection |

OV HZEMERTTHDE. BEORIBEMRNEND, PILAUSATIE B4 EMIDSSTHIVEIRD
EN' 6 KB DBEICE D> TADITND, YVYAVIATRIEEBRADKDICHEERD 6 BOEMNEIID
BEICIEO>TADTNND, OV DEMEZEFDIEBEFIA L TNDDTIIREL,
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110(1), RIEROAE (EHFERERD
Measurement of unknown resistance

Measurement of an unknown resistance using a meter bridge

Purpose: Understanding the Wheatstone bridge circuit
Eauipment: Meter bridge, Galvanometer, Standard resistor, Unknown resistor,
DC power supply, Sliding resistor, DC ammeter
Method:
1. Assemble the electric circuit with reference to figure1.
2. Connect insulated wire to the terminal 5OmMA of DC ammeter.
3. Choose the standard resistance close to the value of the unknown resistance.
4. Adjust the knob of the sliding resistor, so that the electric current does not exceed 10mA when

you turn on the switch.
5. Look for the position where an electric current does not flow into the galvanometer by changing

the position of terminal P.
PC power supply

Adjust output voltagew
to 1.5 V. '

Choose the value of the

standard resistor near

the value of Rx ! ——

" Standard resister

Figure1 How to assemble the electric circuit

Results:

Name Value of | AP(mm) BP(mm) Value of Rx
Rs
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Review:
Write down an expression that is established
between R1 and R2 and Rs and R, if an electric

current does not flow into the galvanometer ?

Figure2 the electric circuit

Impressions:

Name( )Class( )Number ( )
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110(2)

Purpose: Understanding the Wheatstone bridge circuit

Measurement of an unknown resistance using a meter bridege

Equipment: Meter bridge, Galvanometer, Standard resistor, Unknown resistor, DC power supply, Sliding resistor,

DC ammeter

Method :

1. Assemble the electric circuit with reference to figure 1.

. Connect insulated wire to the terminal 50mA of DC ammeter.

2
3. Choose the standard resistance close to the value of the unknown resistance.
4

. Adjust the knob of the sliding resistor, so that the electric current does not exceed 10mA when you turn on the

switch.

5. Look for the position where an electric current does not flow into the galvanometer by changing the position of

terminal P.
Adjust output voltage K
6 LY NN e PC amcter
ﬂi&ﬁ'«a reg‘sq't!.
Choose the value of the
standard resistor near /
the value of Rx ! j,_,g ‘ _ > %
“j;:;\_\s ,_-l / \ i
I §1ah<§m¢} resister
Figure 1 How to assemble the electric circuit
Results:
Value of Rs | AP(mm) BP(mm) Value of Rx (total)
1Q
1092

X ABC AFATA REIEAtn2AFNA]
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Review:

Write down an expression that is established
between R1 and R2 and Rs and Rx, if an electric

current does not flow into the galvanometer ?

Consideration:

1. Draw the electric circuit.

2. Why did you use standard resister near value of Rx ?

3. Write a formula that shows the resistance value is proportional to the length.

4. Why did you use a small power supply voltage ?

5. Why does the galvanometer have a safety bar ?

6. What is the value of one of B's assembled resistance ?

7. What is the value of one of C's assembled resistance ?

Impressions:

Name( )Class(

JNumber(

)




111, EHOANBERCEBHODAE (ERERR
[Electromotive force and internal resistance of a battery |

Measurement of Small internal resistance and Emf*

Purpose: Understanding emf and internal resistance
Equipment: Battery, DC ammeter, DC voltmeter, Insulated connecting wire, Switch, Sliding resistor
Procedure:

1. Assemble the electric circuit with reference to the figurel.

2. Connect to the terminal 500mA of DC ammeter.

3. Connect to the terminal 3V of DC voltmeter.
4. Adjust the knob of the sliding resistor, so that the value of the electric resistance becomes the largest.
5. Move the knob of the sliding resistor, reduce the resistance gradually. Turn on the switch and measure the potential

difference and electric current.

@
T s
@ — ]

DC voltmeter

Cell

Figrel

DC ammeter Sliding resistor

Principle: Relation expression between the terminal voltage(V) and the emf(E) and

the internal resistance

Safety: Never close a circuit until it has been approved by your teacher. Never rewire or adjust any element of a
closed circuit. Never work with electricity near water.

Notes: Do not turn on the switch for a long time. Because the temperature of the resistor increase and resistance
become larger.

Results:

Consideration:

Impressions:

* . electromotive force

Name( )Class( )Number ( )
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112, FENHRDORER (ERERED
[Drawing the equipotential lines |

Understanding electric fields

Purpose: Drawing the equipotential lines

Review: Write down the following formulas ‘/‘7 F—
1) The electric force between two point charges

2) The electric field strength around a point charge % E

3) The electric potential around a point charge

Question: There are electric fields around point P and point Q.

Point P has a positive charge (+g(c)) and point Q has a negative

charge (-g(c)). The distance between P and Q is r (m). \M/
1) Which has a larger potential, point A or B ? —( )

equipotential line thorough point D.

2) Which has a larger field strength, point AorB? —( )
3) Draw the equipotential line through point C, and draw the /M\

Experimental methodology:
1) Fix the conductive paper to the plastic plate
2) Attach the electrodes to both ends of the conductive paper
3) Connect to a DC power supply, and set to 15V output voltage

4) Measure the voltage with a tester, and mark with a white pen the equal potential points

Impressions:

Name ( ) Class( ) Number( )
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113, IVTIUY-DREEME (EFRERERD
[Charge & discharge of acapacitor |

AEEDODEHIEIRD 3 DTHD,

1) DVTUY—DREOWEDERZERSIED, BEFETE. RMyFEFVICULEBERDSER. +0
BRENHEE LICBOBRAENOND, REEZARRIDCETZORRDLDEERTETDIE/NOND,
2) | —tIIT7DEREEATIED, ERI—ETIIEL, BERBECEICDELBIRFEZRIRTDC
EIRUDTHD. F2. IST7NESEEOTRE. RiEaE U TIERSIETDICENEIEND.

3) BEBTSERHSED. NRDIEERBEHEESNDDT. EiEDBEELEZL),

AT NAZVRICEBEHAATHD @ 1), £ BRERKBL. BfstaU— METERI DT
Hd. BREEEICBIBREEEINDEH, ERIC400VICENEEN. by TD1y FBH, Bzt
%, RRIBY. 21y FEBENIBI D, HOSIC. T IR v FHIRBAICENTN DL ERRBI .
BIDDSANERT, IVT YT —[CERNE K SITREICE>TNDTEN DD, TR, FEEHNED 2
BT BROBEBBERICBZAFCED, BHOVIIE. REEROES. NEBROBEREEFE LI
53, WEEBROAEBEETSLEED, O W1 v FZVER DBRIEHESED, IVTVT—[F=
TEREEZTRNNS, COBBTE | = =784

(uA)EBD, TSTTEFNCERITISIOVIBOHEHRZSED, #En 1 BEOE 2(). a2
X1078 (A) THIN'5 1 VADEEIE 4X10°(As) £8D. BREIFIVT VT —ICEZLNCERETH

Do INZBIREDERIZE (4.00V) TEI > THETEZRHIE D,

SEODIVT I —ZNEI IR, EEHTIVT VY —DOBIREDEMED 1/e E18DSEERD
\ﬁ EBEZRDDICELTED,

SEXE NBES [SRIIEHMECR] p.156 (2011 T4

— 118 —



Charge and discharge of a capacitor
Purpose: Understanding capacitance by graphing the relationship between the discharge time and the discharge current

from a capacitor

Equipment: Resistor(51kQ), Capacitor(220uF), Knife switch, DC power supply,

DC ammeter, Insulated connecting wire

Experimental methodology:

(1) Keep the switch set to neutral, and assemble the electric circuit as shown in Figure 1

Elgu@rcuicjl the Figure2: Circuit of charge
+

c‘mrge d)rdamae

Figurel: How to assemble the circuit

Figure3: Circuit of discharge

(2) Turn on the switch on the charge side, and measure the value of the current at each time interval

(3) Turn on the switch on the discharge side, and measure the value of the current at each time interval

Results:
Time (s) 0 5 10 15 20 25
charge *

discharge *

30 40 50 60 70 80 90

*: Calculate the value of the discharge current at 0 seconds

Draw the relationship of the time and discharge current on graph paper
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Consideration

What is the area with the curve of the graph and Y-axis and X-axis?

How much is the capacity?

Impressions:

) Number( ) Name(

Class(
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114, D757 —0DNHC (EMER)
[Faraday cagel

[Faraday cage 2]

'YOUNGSTER' S SCIENCE FESTIVAL 19951

O sfiovFvH—
QWA v 7 v ¥ —
@2W0Br5—-—7Fr v

s, ORBREESR
T OF X DGR
i L A “-?-‘
; 2 7% ' ﬁ @ ®
' " ' - SEEl \O)2 || ® kB
DDOTEE, BDOEETHD, BOBRODTho2, 18 kD s — W
NMBAOBETSZ., BIHEOEINREZSOYRMUERIDIER B

EBZ6NTUVE. SVEDIIRE > TEICEDN. ABEBEIC

Nz, 1752 %, I3V DJVICKO>TEDERGE. MOBRONSERICED O, 17335, a7z
T3, BRICIF 2 BEBDECHBZRDEDNHDICEERDII. —HEASRER. HHZERIEERES
I, BRO 2 RIAREIBARL, —T3. I2VDUVIE NS 2BBOERZ L] &) OBRESZ.
BIDBAENZDRATHIEEZC, TNZEXD 1 RIEHEND, TP ST —IECTD 2 DDFRDEERIC
REZRBND, [E, BOFGHERTHEELDDINENDHRICIDIAIL. HIMAENTEITDSEEIC
[F. MFZDE DRI, FSHRTDEGHE LD CEERETHRBLEIDE LEDTHD,

D737 =& EMHARADBEZIC. 1500 3.65m HIVNIEREARM THEHFIIT. ZOSHZMDRER
ADHRAIVTBAE, 5IC 14cm BB 4 ADASRARDEZDITRD S UIC. KBIIHEZENNS 351
BOEFBICMNITERESN. KANSDDISNLEY v YT UPICBIEENDEXRBZENTHOE, CONTD
WEBIC, ASXTHBLIEEIREB L., BEWZANSBEZSZICHER. NNCZ2P—RUIED, BEHZRD
BRVWED LT URHIBR, £, BOFFERIZ LU TREIDCELQFTERN oE, MNTI» ST —83HND
COPICAD, DTHBDEDSHMUNBENRCDEFENCICERTESZTE. NCHEUTNDEE, &
WRBICACOHEBREDHTEBESNIZ,

MERD»ST—NENCBRZBAEBICECULZEDTHDN. COXRBROKRFD. SNOTEICSET
BDIPEEUTKRLHBENIND, 1836 F 1 B 15 8L 16 BICiITHhn., KEFBEXDO., DUAVAUVIF v—
ELUTRHESNTUVENEERTH D,

FRENBEA< I DIEWRITKRD by TINERE THD. BRADEDNEREBZEICHSAD DR
[E. BRIOERKBELVESDHDCIT TR, SROBUIDEOLNEEHDES. =SICSEDETFTTOFEL
EXEWMDTIEDTHERICEEATID.

SEXB F2EB (173 vy VERERICHKS] (ER\ERE 2001)
F2SB (D757 —0ONC) (REEMAREEY_27’)Lv ol2)
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Faraday cage
Preparation (Today’s Key-word)

Lightning Bifocals Lightning conductor
Good conductor (bad conductor) Utility pole
National diet librery Energy-saving age
Trash box Transformer
Arc discharge Condenser
Equipment

@ trash box condenser
@ plum wine bottle condenser

N } ' ® 20” color television set

f_ 4] @ ® @ single-wound transformer
TR ® slide resistor

\ to]

\ @ @ P

F

Consideration

1. Translate “Japanese Lightning God® into Japanese.

2. What was B.Franklin doing when he descovered that lightning was electricity?

3. Where does lightning hit usually?

4. Which is a worse conductor, plastic or air ?

5. Why can’t you run away under a tree, when a lightning storm approaches ?

Impressions:

Class( ) Number( ) Name( )
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AERZRMT DICHLE > TODEER

1.

ANEDREERIIREENRT 300Q. REEBHHETIMQEETT, JSRAEBHARKICHNDE, AKIC
30000V OEENNDDD., BEENICKERATNDBNDDHD. AKIC 100mA OERDTENDEFRTI DB
[REBHINTND, EFEIHINLED, EBEEEITDEDHENIZNDTDCEDRNKRDFRNUETH D,
FEBDEIFMNDT, ST TRHOEMWEZBEL THEZHICEEEA5D, BICHELRENKLDIC, ZEIC
LTHRIMBD DD, BEEHORSIE. BRD+DR RANDS 16cm BEICEDLDICTD, FE. RO
ABDDCDPTEH ENCDDDHICENDE TRHEEHDHERUBN TNDCEN DD, MELHERCEHERC
BII3KDIC, #EHDOKRE=DRICLTHD,

. ROABEDOREICENT, DNCOPTROLD D2 LT DTORHDVENBNDEKET D, DTIEIRHD

EOANZNBEICT D, REANDHBEE. DTOTRIC, ROERNWHBNZY— FZHERDRINT D,
HIROEFBE YARCORBRTERI DIV T VT —DRNICITIRDNNUETH D, BAETE2BOIVFTUY
—[XEEIC 100pF M TDEIFTETHDIN. BENBL. MEREBIENHE D> TL\D, MBEHTHEDIR UM
BZTOLDIERIT D

COERTIE. TSOVETUEDISANY D ESYROTSZAZENSBL, HNTEY v—IICP—RL
2. CTNIE. BRA|ICBITDTSREICHEET D, REDLH. ¥V1FRAE ODSAN\v I SYIADT SRR
ENCICE#RI D) ICRSRNKDICTD, VT YT —DEHICEALTE. RAIDPILIR-ILETSRAIC
Bt dKDICT D,

. P=2BTLEDYv—Y (ZBRED) [CED, Yv—YESHBICP—RTIDE FSYRLRIAITDTU

EDBZE. IVEY FTSTDBEICK> T HTIC 100V DEENDNDC EN'DH D,

. BRCEMRIDTULER. BEDOEATREISOYENIVFT YT -—DEBET D, P—INBLEHEIDE

S OBICOYT YT —NDZENSVCHEERRY 1 Z — RFICEBEDNDDRET DN DD, RISEDT
—DOMEERTDLDICTD, FT. TLELRY FPADERAAD (130V) IS, BAHERD 20mA ZiBZ 7%
NKDIC, INDBABENEIDIREETRIT D
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115, 5 LEITRBNICENESDTaEM CRREER)

BURDIEBNARART, BRNOITBETFICENHDETRENE S ZENDFEHE . BUNENHEDE 1997 F8H 4
BOBEHDIENABRDERDIEOERPTRIESNLECENHBBLIZ, N—TF—DRICK > TESNBFRTEZDINZE
BEELUCHIC, 2 MDEHEZ 30cm Bt L CETICHRE. FEIIILEDNE, & 15cm DARN=F—ZTD
EBCERLUBRZANCD RRTEIMEQPESR TSN 2E, ARICNEDTDE, ARN=F—RINTS &
D5, BUSHENERINTCZ. BEOEIEL. EOQOREDNVA T RERDVA T RAENZLDT, EREDSI, KIC
SINDTSRDERGNHEFDBDBEZF L EEZ5ND,

SEXHE FE2EH [TH5LE0BNCESIE] (BAMEBHBEZR MEBHE $47EF25S1999)

116. PITDIRLT CEREER)
FJacob’ s Ladder]

T250VETULEDISANY D ESYRD
SEDEBUEEESRZANDE. PITD
BFORBNDBRICTED, FTICIITIZE
Bz LT <EEHmBER TR DICR
S BUEZ52D, MEHOAONETS
(RED) TP—OMENELDON BELS
[CXDEFIMEECEIT, MELDOT SIS
NER U, SBEDLEIDICHENBET
D, ONTC, MBERENMBUIT T, WED
VHE, FEEEOTBANTNEFDND SHE
NEED,
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117, E=5—-DTEEH (FR
['Strange personality of motor |

E—S—ZOErcsBDE. NBOITILE
WEOMERRENEIET D, IMIEELH
BOZIETDE. DTIVEZOEIEZRITD
QECHEERENZED., CNIFS@ETiRSE
NDEMENTUND,

SEOREIL. BEICBFTE. FikeED
ZIRRSEDDICO > TDOITDOERBREE CTH

D, QEHKIE 15V HAH, E—Y—-FABEN
ANEKL, @BREE—H —[FBIIEFHIN
TWNd, GEKIF 15V DERTRIL. €
—5 =15V DOEMTOERT D,

1 RAYyFEBIE, EDDN?

E—H-RBEN. QBKRIEDIEBZDDEN, BXIE. E—H—1LOBIT,

52 3&—5’—0)7D/\°5’é?$62’(24w5‘7é¥$§“c‘: EDIRDNH?

QEXEDIDTHD. CDBE. £ —[F0Ex LISV ZOERE DD E U NBIRETR > T D,

118, J1ILDPEEDEML (FED
[Electromagnetic train in a wire coil |

—Hﬁj—mz SIERERTHDD. RBAIRMECHL

\, D7ILBHEBEBSN TV IIRESBNTIED, 838
Aﬁ@ﬁ@tﬂ] ([CRZA Y LABBEZTMIAD N BICRDHN MM
NS BICTRDIRIC DT D, @IMAID N BDIZEE 3L
D SBRICSIHN. NIBRINSRFENESITTED, MK
DB, EIBREEL ~YRIVOBIEEIN STIMANY N &I
BRBCUCEZEET EIBOSROBIT ENDCERD
2320,
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119. ISV DUVE-H— (BRER
'Franklin Motor |

Ny R EILORIEIC, 1em IBRREDPILET—T%
1om ERZETREOMHIT. PLEORED Z0E TEDEE
[CHAAII T D, WRICBEDXDICHENRCDDOIUE
ROFFFTFOPILIMZ 2 MERET D, 2 MDPILIR
CEBUEESZD N\YTITSTEREENAKL)) CEFH
BEIL, DPILVDNRY FRBIVAEERT D, T 1ILAT—2R
BEZFEO>TNEDBDZDIDCEETED,

120, NILFIHRF (BR=ER
[Peltier Device.

NILF IZRFE. ERERI C—DOEDSMIIOENR
NEERSNEEEZE CDMBEDHDIFEHRRF T, IV
Ea—-50 CPU DBHICENND, HBIDSREEZEESZ
DE. BRNMELETDICHERE UTOHBEER O TL)
Do NIVFIHRFICHEAD « VEES L. KERBZAN
DZDOIMDIZICIRDYIIBdE. ABZERBOE—5 —
0 IHEHE U CRIETE D,

SENE WR/NEBOWUABERNSGEICCEEENE.
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121. T4 ROSVYFv— (BRER

Disk Launcher

JCIVICHENBRBERICED 1 BEICBER
ERESE, WIBSOREENAL 1 OEER
BTRBETHD, ABRERTCHICTHEE
400V, K858 10000 uF O3V FT Iy —
ERUVE, ERADY 1A — R, 40w BR.
TAIRA v FEBIICDRE. HE 100V
TRET D, REDIBRCERITNAL
ITBOT. BITBEIVT T —NFEES
NECEDDDB, F1AIRA v FEBES
S VBICET E D1 ILD EICBUE 1 BE
BEHAFTET S, IVFUT—I3. WEE | =

BN SEREECHBOT, MNENVERSICT BN, SEDSEO T TEO, NESEBESTENY
BETHD.

SEXE BH ¢ RS ZBMEY—DI)L TWEWSMEDIDLEE 21 046 GREHIR 1999)

122, E-5—-CREW (KB
Motor & Generator |

E—H-Z 2 AL NENEICDREE. AFaD
E-H5-23VOERTCOIHRSED, EO—D
DE—F—IL BHDIHNTNTEEIRSES
NTULEDEH. HEMERD, CDHBHEA
[CLED 8% ZDa<ERIT D, 1. BV HED
B ERUTURN. DFED. 3V OEBRZE(E
DTCNBEDDERIRIVF—ENDFEHNTRIV
F—DEBNENREVCHICZEKIIRUT U
b
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123, FOURSHORER (EFERED
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BTHbo V)= FBICKILITRT a~c Dk BEFSLITY, WTIhoBEREOY g — @
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RERQ I@&D(;@Bﬁb FOUEEHZEFNRSTOL, VYT I —2FREIT D,
LED D'RKT L. EEFTOBREDD 1.5V~20V [CIROIZ5FREZEDDHD.

— 128 —



@1 FREPICFOUABEZOIR
DESICRIEEH O ED?

FRURBIE
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59 D, TDOERNAE. FTE
DEZELRTESH?

124, TIYVVER (RTER)
[Edison light bulb

EVOPTY v —RYDBICERERI E. I —ILEDEEL
36D, EVDOPICEEERDDHILCHTIE 1 DELEEEND
BICRATHIIRI D, FS1P1RZANTRNTEYDPZEC
O TRIZIN FENBTAHrODIEERNSELTUIESL
RE. BREZMDBFEIDLUTHSRICERZRI 1 ODULENS
SEDCEECTYRETHD,

125, DUV ITDEFOER (FED
[Fleming” s left hand rulel
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126. 1ZAVD357F CEREER)
llon Craft.
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[Nonic Wind

FEARXFO-IERTYUVRT=TZRANT. BEDLDS
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128. TILEVHEHE (RH=RED
[Kelvin Generator |
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1290, V1 FRAAY RS54V — (BRERER
Hair Dryer with Negative lon Generator |
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HBESEDESICHNATE D, SELAIE. BRI
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<HL<HEER3 ] p.72 (BAF®HFL 2011)

131. Wit CEmRED
Magnitization ]
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132, R CBERRER)
OUTUBE ['Magnetic dip anglel
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MLime light & Arc lump.
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SROBENRN DS B LB &S ICEET 3.
CNERSA 5y DICOBE 26V RENBEENTS
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135. HIVIN—ZDXER (BRERER) (K
[Galnani’ s Experiment.
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138. Y6DdATTI (FED
[Charge & discharge of a capacitor |
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139, EWVETAXSESEDRE CERRED
[Cockeroft Walton circuit
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140. REFER (KB
[Faraday cage?2 ]
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142, JVYFUY—DMEE CERRER
['Withstanding Voltage of a capacitor ]

VT YT —ICIIBREBTEMUNCMEEDRINDD.
MEEZEIBZDEBIRETHEN LD, BEICK>T
[FECKDERICK DK T D ENH D, MBEZB
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[Coil + Magnet = Speaker |
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[Coil + Magnet = Speaker |
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145, D1 PLREE (55D
[Electromagnetic Induction ]

[Wireless electric power transmission.]
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Magnetic field.
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147, Y9 NI NS+ (KD
[Electromagnetic Induction 2]
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FEddy Current.
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[Joule heat
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