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1.Packing
The fraction of space occupied by granular particles depends on their
shape. Pour non-spherical particles such as rice, matches, or M&M’s
candies into a box. How do characteristics like coordination number,
orientational order, or the random close packing fraction depend on the
relevant parameters?
HEFH (Packing)
BORORLIRPDAR (& 48 0 /N 23 T B T AT AR . BB aoR . kK SEER
MEM A SR H AR BRI AR 22— NG 7 H, RS E ARl e i e o 4
PR FPAEHES AT BE AL S 5 HEAR 7 B RE R AL 2
2.Artificial Muscle
Attach a polymer fishing line to an electric drill and apply tension to the
line. As it twists, the fibre will form tight coils in a spring-like arrangement.
Apply heat to the coils to permanently fix that spring-like shape. When
you apply heat again, the coil will contract. Investigate this ‘artificial
muscle’.
A& HILA /B9 LA (Artificial muscle)
B— s B LB R F S, ST, Ha KT
BLHWRGEHEE —HAFNEINEE., SABMRETCER, &HH
& —FHHR. YHRFRIAE, FEB2RE. ARIDAENA".
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3.Liquid Film Motor
Form a soap film on a flat frame. Put the film in an electric field parallel to
the film surface and pass an electric current through the film. The film
rotates in its plane. Investigate and explain the phenomenon.
AR BE & 2 #L(Liquid film motor)
E—MERBEATFENAAE LT R KR BE AT T 8y 837 ot
tRZFENER. B EfMETE TR, FRRBER MR,

4.Two Balloons
Two rubber balloons are partially inflated with air and connected together
by a hose with a valve. It is found that depending on initial balloon

volumes, the air can flow in different directions. Investigate this
phenomenon.

WA, Bk (Two balloons)
PABRRAKBEA T2 RF AR FRNEREEER. 2 IAZTR
BT AR e A7 mZ IR, FARE L.
5.Shaded Pole

24



Place a non-ferromagnetic metal disk over an electromagnet powered by
an AC supply. The disk will be repelled, but not rotated. However, if a
non-ferromagnetic metal sheet is partially inserted between the
electromagnet and the disk, the disk will rotate. Investigate the
phenomenon.
# & % B9 B 4% (Shaded pole)

B EREEN S BERRER RN B L, 2BERHFES
Sk, BEWR —REGBEN SRR TS UH BT ZZE, &

BR AR BRI AIE,

6.Sugar and Salt
When a container with a layer of sugar water placed above a layer of salt
water is illuminated, a distinctive fingering pattern may be seen in the
projected shadow. Investigate the phenomenon and its dependence on
the relevant parameters.

& Fu 2k (Sugar and salt)
b —EREE—ER L E SR EA, KA TRAERMNE X
WEE| PRSI E R, FRZANAZ G RS2 WRBIE,
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7.Hovercraft
A simple model hovercraft can be built using a CD and a balloon filled with
air attached via a tube. Exiting air can lift the device making it float over a
surface with low friction. Investigate how the relevant parameters
influence the time of the 'low-friction’ state.
S, # A (Hovercraft)
P —K CD XHM N RHANARBL —RE TEE RILTUFAR
XEFHUREREFE-—IMERE L. AREXSEWLA D W KEE
IR A RSy B 1A
8.Singing Blades of Grass
It is possible to produce a sound by blowing across a blade of grass, a
paper strip or similar. Investigate this effect.
&% "9 B ¥ 5 (Singing blades of grass)
It — g E et s R AR B R RN A AT ATH . A
REAHZ
9.Thick Lens
A bottle filled with a liquid can work as a lens. Arguably, such a bottle is
dangerous if left on a table on a sunny day. Can one use such a ‘lens’ to
scorch a surface?
& % 4% (Thick lens)
— M RIFRETR T T UAEESR. FANN o RE XK T ER X
BERT EaEgale. TUARHNEFR"RIEE—IRES?
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10.Magnetic Pendulum
Make a light pendulum with a small magnet at the free end. An adjacent
electromagnet connected to an AC power source of a much higher
frequency than the natural frequency of the pendulum can lead to
undamped oscillations with various amplitudes. Study and explain the
phenomenon.

#% 71 ¥ (Magnetic pendulum)
wlfE— 8 mmE - RN RE, —MedER S ETE TE
B B R 2 e R R T LR BT Rl R e Y WML Bk 3. BT I
ERIAIEZ,

11.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.

IR S (Circle of light)
B EEKREE—REeBEL, EEETRRBLHFRE LT UNEE
—AMRW L. BEZNNEGHHRE GRS ENRAIE.

12.Moving Brush
A brush may start moving when placed on a vibrating horizontal surface.
Investigate the motion.

# 5 B4 il F (Moving brush)
PR T REERANAFRE, FFATR2TEET. FARZ—E,
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