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1. Drinking Straw

When a drinking straw is placed in a glass of carbonated drink, it can rise up, sometimes
toppling over the edge of the glass. Investigate and explain the motion of the straw and

determine the conditions under which the straw will topple.
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2. Radiant Lantern
When taking a picture of a glowing lantern at night, a number of rays emanating from the
centre of the lantern may appear in the pictures. Explain and investigate this

phenomenon.
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3. Conical Piles
Non-adhesive granular materials can be poured such that they form a cone-like pile.
Investigate the parameters that affect the formation of the cone and the angle it makes
with the ground.
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4. Balloon airhorn
A simple airhorn can be constructed by stretching a balloon over the opening of a small
container or cup with a tube through the other end (see Figure). Blowing through a small
hole in the side of the container can produce a sound. Investigate how relevant
parameters affect the sound.
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5. 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.
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6. Magnus glider
Glue the bottoms of two light cups together to make a glider. Wind an elastic band
around the centre and hold the free end that remains. While holding the glider, stretch
the free end of the elastic band and then release the glider. Investigate its motion.
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7. Electromagnetic motor F o 4
Attach a strong light magnet to the head of a steel screw. The screw can i

now hang from the terminal of a battery. Completing the circuit by a
sliding contact on the magnet causes the screw to rotate. Investigate the &4/
parameters that determine the angular velocity of the screw.
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8. Magnetic spring
Two magnets are arranged on top of each other such that one of them is fixed and the
other one can move vertically. Investigate oscillations of the magnet.
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9. FINGER Print
Fill a glass with a liquid and hold it in your hands. If you look from
above at the inner walls of the glass, you will notice that the only
thing visible through the walls is a very bright and clear image of
patterns on your fingertips. Study and explain this phenomenon.
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10. Gaussian cannon
A sequence of identical steel balls includes a strong magnet and lies in a nonmagnetic
channel. Another steel ball is rolled towards them and collides with the end ball. The ball
at the opposite end of the sequence is ejected at a surprisingly high velocity. Optimize the
magnet’s position for the greatest effect.
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