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1. Invent Yourself
Build a simple motor whose propulsion is based on corona discharge. Investigate how the rotor’s
motion depends on relevant parameters and optimize your design for maximum speed at a fixed
input voltage.
fegm
Wt - Bt kg R ARRTHPESE ST HPE LT TR N R X LA
BT R RFUEEERAER -
BHOUHE e R ZEE)FTHEXLEGET S 435)F 2 X5 11Iem 5 & & %3 x1-4.8 %
50cm £ 485" X1~ 4BSAM AL S b xD s FIRHE 2 X3~ LR 5k X5~ E B4 X5~ ) £ k4B
% Xx2-E T (30CM)X1 ~ & & B x1 3% # 42 x1(1/2 i%) -

2. Undertone Sound
Allow a tuning fork or another simple oscillator to vibrate against a
sheet of paper with a weak contact between them. The frequency of the
resulting sound can have a lower frequency than the tuning fork’s
fundamental frequency. Investigate this phenomenon.
43 8 R
i%&ﬁﬁwﬁﬁﬁﬁfgﬁﬁﬁﬁiﬁﬁ’E%%?Wiﬁﬁ%%%%Wo?éiﬁﬂg&
AAF B > L ARG o
BHO4HEe pFEH) F 1 256HZ 2 H4g x1 ~ D10*3 3 4 2248 x6 ~ Ad #:¢ A 80 & ~ 120
150k ad Mk : Lk ~Ad A 80/ 120 3~ 150 Fr ad A5k &2 1 %R~ ¥ 9524 & & x4~
W > 2Ex] g7 x1 -~ 15cm & & x1 o

3. Funnel and Ball

A light ball (e.g. ping-pong ball) can be picked up with a funnel by
blowing air t hrough it. Explain the phenomenon and investigate the
relevant parameters.

B oz

BERE F ErRLT UBPER (blheF Bk) o BEIMRGIFY
1 B 5-dc o

Bt e pp S E) FEIR XS FHATE M EE X5 ARG x1 s ESNRE X2
3CC 4 F+24G 2644 x2~ 1A xL~ 4 4k 14ix~ 53 FFE < x1~F7 14 ~jeex
B0 =272k iRLELFEg 3L o

4. Looping Pendulum

Connect two loads, one heavy and one light, with a string over a
horizontal ro d and lift up the heavy load by pulling down the light one.
Release the light load and it will sweep around the rod, keeping the
heavy load from falling to the ground. Investigate this phenomenon.
(E X Ei

PEFES B PBE- kTR - BEE P - BiEIDOBIETELLETIED LR
ﬁﬁ%éﬁT“*giﬁﬁ+’ﬁiéﬁﬂgﬂzr%iopiﬁﬁmao

B 5 3F) 4 B~ k0 300emxl ~ 4 & S (8 5L) ~ (3 5L)300em & 1 6E ~ L A
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5. Hurricane Balls

Two steel balls that are joined together can be spun at incredibly high
frequency by first spinning them by hand and then blowing on them
through a tube, e.g. a drinking straw. Explain and investigate this
phenomenon.

&R I
ﬁ%w@ﬁﬁ%ﬁfwﬁ@%*Wﬁﬁﬁzﬁﬁiw%wwﬂkﬁﬁ@?
FoGAL L ARUE A BREFERY -

B (U e poF R E) R E D > 8mm ~ 10mm ~ 12mm & 1(4 TR JERE4F) ~ WG A3
=T g st 1 eRf 8 X1~ Imljf 28 *4 - g X4~ § 5L x1+(R 4 3 3F)

6. Circle of Light

When a laser beam is aimed at a wire, a circle of light can be
observed on a screen perpendicular to the wire. Explain this
phenomenon and investigate how it depends on the relevant
parameters.

T 4k i )

T 0 éff;'é AppEste £ AP B VAL WERDEEF I RET - Bk o BREAR
F LIV AR RAE AP S8 o

gﬁ(ufﬂle PESE)NTHELAH(T P 33 A LF*LE 9 35em-~03 74 ¢ & 3 i%.05
AeRIFHORIF-ELEE- B> Finfge Fxl- i’ﬁ’ﬂi\ LA4E A PBERIE AL <)L
ENAL S RELE ST 7 1~ FEC(E Im2m)1 & ~ ] & £ ax2(p & FPRE) -

7. Contactless Caliper

Invent and construct an optical device that uses a laser pointer and allows contactless

determination of thickness, refractive index, and other properties of a glass sheet.
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8. Water Rise

Fill a saucer up with water and place a candle vertically in the
middle of the saucer. The candle is lit and then covered by a
transparent beaker. Investigate and explain the further
phenomenon
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g %) BRI B 1B3em i hE FAREEF LR AR TRERLBE R
4 482 x1(1/2 1) 600C.C. ¥ 4+ ¥L 1 £ (%-k * ).100C.C.E # 1 B

9. Magnet and Coin

Place a coin vertically on a magnet. Incline the coin relative to the
magnet and then release it. The coin may fall down onto the
magnet or revert to its vertical position. Study and explain the
coin's motion.

BABRA R
B B (T AR s B W O g RRAG A Gl B ) B A A BRAR b o M R AP OB R
Ao RGHHE o AT E IS AR R = Y L EEAE R ER o
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® /% 25mm(5 A& 0.3mm ~ 0.5mm) ﬂiﬁ F & 1B 20MM(E & 0.3mm)IFl4s 3+ 1 % (R4 5)
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10. Ball sound Q

When two hard steel balls, or similar, are brought gently into contact ¥ Q
with each other, an unusual ‘chirping’ sound may be produced.
Investigate and explain the nature of the sound. M w

MRREE <:>
B BA RS A T R TR AL A F Y A
AL RRES A FE R

B (e p g 584 ﬁéz P = -] 4% 2K 2% 4 3% (6mm.9mm.12mm.19mm.25mm) & 2 i >
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https://www. fosshub. com/Audacity. html?dwl=audacity-win-2. 3. 0. exe
Tracker (i& # #Li™ ~ 47)

http://physlets. org/tracker/installers/download. php?file=Tracker-5. 0. 6-windows-ins
taller. exe

ImageJ (@ & 47)

http://wsr. imagej.net/distros/win/1ijl52-win-java8. zip
SciDAVis(#ciy % B)

https://sourceforge. net/projects/scidavis/files/latest/download
Phyphox (4 52 ip] & -+ 4% )

https://phyphox. org/
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http://wsr.imagej.net/distros/win/ij152-win-java8.zip
https://sourceforge.net/projects/scidavis/files/latest/download
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Physics Toolbox Sensor Suite(d3Zp|& -+ %)
https://play. google. com/store/apps/details?id=com. chrystianvieyra. physicstoolboxsu
1te&hl=tw
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https://drive.qgooqgle.com/open?id=17amnsdPoNfjiTNOwWFA15
VzJiM9cf4YcO
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