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Laws (or principles?)Laws (or principles?)Laws (or principles?)
Three trivia ladder-type questions, consisting of 5 clues each, ranging from obscure
to obvious. The five clues hint at the same answer. This is a written round.
Initially, all the teams only get a single clue, and 20 seconds to either write down a
single answer or pass, to be checked by the volcon. If no answer is received, the
second clue is revealed for another 20 seconds, and so on, until the team gets the
correct answer.
Points : If the answer is correctly guessed on the first clue, the team gets 50 points.
For every clue they don’t answer on, 10 points are reduced. Thus a team answering
correctly on the second clue gets 40 points, third clue gets 30, and so on. If the time
limit for all 5 clues passes, the team receives no points.

Constraint : Each team only gets one guess per clue, and three guesses total. After
the third guess, no guesses will be confirmed by the volcon.
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Question 1Question 1Question 1
1.  (50) Its discoverer first noticed it in 1934 while studying the glow of

liquids under gamma rays, as a student in Sergey Vavilov's lab.

2.  (40) Ilya Frank and Igor Tamm explained it in 1937; all three shared the

1958 Nobel Prize.

3.  (30) Detectors such as Super-Kamiokande and IceCube catch neutrinos

by recording it.

4.  (20) It is the electromagnetic analogue of a sonic boom.

5.  (10) It is the blue glow in the water of a nuclear reactor pool.
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Cherenkov
Radiation
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1.  (50) A thought experiment from the 19th century seems to break one of the most trusted laws in physics. It

involves a closed box of gas at a single uniform temperature, and a tiny agent that does no net work on the

gas.

2.  (40) The box is split in two by a wall with a small door. The agent opens and closes the door only at carefully

chosen moments.

3.  (30) Over time, one side of the box gets hotter and the other colder, with no energy spent. You could run a

heat engine off that temperature difference, so the second law of thermodynamics looks violated.

4.  (20) The paradox was resolved only after people realised the agent must measure molecular speeds and

store the results. Szilard, Landauer and Bennett are the names tied to the resolution, and erasing one bit of

memory costs at least kT ln 2 of heat.

5.  (10) It was proposed by a Scottish physicist famous for his equations of electromagnetism, and the agent in

the story is a tiny being, named by Kelvin, who sorts fast molecules from slow ones.
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Maxwell’s Demon
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Question 3Question 3Question 3
1.  (50) This rare and beautiful phenomenon has been discovered in 35 places globally including Nevada, Egypt,

Northern China, Qatar (where you would expect it to occur) but sometimes also at the dry beaches of

Japan, Massachusetts etc.

2.  (40) For X to exhibit this behaviour, the size of a singular X should be between 0.1 and 0.5 mm in diameter

and occur as a separate hot and dry layer above a firmer, moist layer. A very commonly found silicon

compound must be present in X. 

3.  (30) Phenomenon involves the emission of a low-pitched (~450 Hz) high amplitude sound. The pitch is

determined by the thickness of layers of X and the high amplitude is due to sound bouncing off between

the two layers causing resonance. 

4.  (20) The sound happens when wind or a human walking or sliding down the crest causes billions of X to

tumble and rub together, creating synchronized acoustic waves.

5.  (10) The oddly harmonious sound produced as a result sounds a lot like singing, hence the name. 
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Answer!Answer!Answer!

Singing Sand /
Singing Dunes
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