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This level try to reach the purposes of scientific

exploration and learning through hands-on fun activities.



In the levels, you can use many small items in life and
simple hands-on operations to discover and experience
three wonderful and interesting physical phenomena to

further understand the profound physical principles.
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Level 1 : The joy of letting the pen stand
Materials :
pencil, wire, nuts, screws, wooden platform, glass plate

Activity Design :



Can you make a pencil stand? And the pen tip 1s placed on
the corner of the table and on your fingertips, and it will
not fall over even if 1t shakes lightly! Please use the tools
provided to make the pencil stand up to pass the level!
Advanced challenge :

Try to make the pencil stand on the "smooth" glass surface

to pass the level!
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Level 2 : Akai Shuichi No.1
Materials :

laser pen, plane mirror, concave mirror, convex mirror,
convex lens, concave lens, grating
Activity design :

The level master places a prisoner somewhere on the
platform, and asks the level breaker to place various
mirrors (no limit for the mirror numbers). After the laser
gun 1s fired, the laser light should hit the prisoners and
pass the level.

Advanced challenge :

The level master places "digital prisoners" at certain
locations on the platform. Players are asked to place
various mirrors (no limit for the mirror numbers). After
firing the laser gun, the laser light should hit the

"digital prisoners" at the same time to pass the level!
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Level 3: Floating ball
Materials :

Balloons, pump, rubber bands, screws, hair dryer
Activity design :

Challengers are asked to use a pump to make a balloon.
After hanging several screws with a rubber band under the
balloon, use a hair dryer to make the balloon float in the
same place for 10 seconds before moving forward. After putting

the balloon into a big bucket, you can pass the level!



Advanced Challenge

Players are asked to use a hair dryer to make the "plastic
bottle" float in the same place for 10 seconds before moving
forward, and then put the "plastic bottle" into a large bucket

to pass the level !
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Level 1 : The joy of letting the pen stand

The main reason why a balanced toy can keep balance is
that it has a stable balance with the center of gravity below
the fulcrum. There is no need for the moment arms to be of
equal length, and there 1s no need to consider whether the
weight of the objects is the same. The magic 1is that through
operation and adjustment, they will automatically find the
balance point, so that the resultant moment = 0.

During operation, no matter what angle the pencil is
tilted to the table, 1t 1s able to stand stably on the edge of
the table, with the pen tip and screws in a straight line. In
other words, with the help of wires and screws, the center of
gravity is lowered and falls below the fulcrum (pen tip), and
the pencil can stand firmly on the corner of the table and

maintain balance! Move the center of gravity of the entire



device below the pen tip (fulcrum) through screws. Even if the
pencil 1s disturbed and tilts clockwise, the center of gravity
will naturally generate a restoring moment (counterclockwise),
making the pencil like a tumbler, even 1f 1t shakes~ Still

able to stand stably.
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Level 2 : Akai Shuichi No.1

Laser 1s a kind of light source, but the principle of its
light emission 1s different from that of ordinary light
sources, and the light 1t emits has 1ts own special features.
General light sources emit light through "spontaneous
emission"', while lasers emit light through "stimulated
emission". The characteristics of laser light are: singleness
(simple color of light); small diffusion (the laser beam is
thin and straight, and hardly spreads outward. The laser light
shines into the sky, and even i1f 1t travels over a long

distance, 1t can still maintain a straight line without



spreading out into a cone shape); Concentration (laser light
has the characteristic of energy concentration and can be
concentrated in a straight line; high energy (if a convex lens
1s used, the laser light can be concentrated on a very small
point, resulting in high energy density); Danger (Your eyes
must not look directly into the laser light source during the
use).

When light encounters an obstacle or interface, some of
1ts energy will return to the medium 1t originally passed
through, which is called reflection; the energy that 1s not
reflected continues to move forward as the light enters the
obstacle or crosses the interface, which is called
transmission. After transmission, light 1s usually deflected
in a direction different from the direction of incidence,
which 1s called refraction. So when light hits the surface of
an object, the following situations may occur: 1. The light 1is
reflected by the surface. 2. Light is transmitted or refracted
as 1t passes through a surface. 3. Light is absorbed by the
surface. "Reflection" and "refraction" of light are introduced

in primary and secondary school curriculum. You can use



mirrors and lenses to observe the reflection and refraction of
light!

On the other hand, when light shines on and passes through
slits with extremely small spacing (such as gratings), the
light will exhibit wave properties; that i1s, during the
process of passing through, the light will pass through as
light waves rather than as bullets ( or particles) crossing
the slit. At this time, the light waves generated by each
point light source passing through the slit and they can be
regarded as ripples caused by throwing a stone on the water
surface and spreading in all directions; the light waves will
interact with each other like ripples and change in
intensity, so light signals can be obtained in different

directions; this is called the interference phenomenon of

light.
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Level 3 : Floating ball

Coanda Effect refers to the phenomenon that when a fluid
encounters an obstacle (such as a balloon), the fluid will
flow along the curved surface of the obstacle and another
force will push in the direction of the fluid. According to
Newton’ s third law, if an object exerts a deflection force on
the fluid, the fluid must also exert a reverse deflection
force on the object. This force 1s very obvious on lightweight
objects, as shown in Figure 1. When the balloon is in the
center of the airflow of the hair dryer, the airflow flows

through both sides of the balloon on average, producing the


https://read01.com/BEnm7G.html

same left and right forces (red arrow), thereby confining the
balloon to the airflow. If the balloon deviates to the right
of the blowing port, as shown in Figure 2; since the Coanda
effect on the left side of the balloon is more obvious, the
force to the left i1s greater than the force to the right, and
the balloon can be pushed back to the center to maintain

balance again.

Many people must have encountered the Coanda effect in
their lives, but some people are not aware of 1t. The most
common example is to use a spoon to change the flow of water,
as shown in the picture on the right: Many people will
encounter the example 1n the picture unintentionally. After
bringing the spoon close to the water flow, the water flow
changes direction and i1s attracted by the spoon. In the above
experiment, 1f you increase the water flow, you will see the
spoon move closer to the right. The bigger the current, the

closer it gets.



