
How Things Work - Prelims



Rules

• Teams of three

• Write your name, hostel and contact details.

• Don’t forget your mother’s maiden name.



Question 1

• It is well known that we blink every five 
seconds on average. This is certainly not as 
distracting as it would be if the lights of this 
room were switched off every five seconds. 
Why?



Answer

• For a natural blink, the brain prepares in 
advance and doesn’t process the information.



Question 2

• Why do metal objects lead to sparks 
(sometimes even explosions) when placed in a 
Microwave oven?



Answer

• The strong electric fields can lead to the 
accumulation of charge on sharp metallic 
edges leading to a potential surge resulting in 
the dielectric breakdown of air. 



Question 3

• Vowels
• Diphthongs
• Gutturals
• Palatals
• Linguals
• Dentals
• Labials
• Semi-vowels
• Sibilants
• Sonant aspirate
What is this an ordered list of? (Specific answer required.)



Answer

• The way the letters of the Devanagari script 
are written (in order). As opposed to the 
Roman script, where the ordering is arbitrary.



Question 4

• Why do tall skyscrapers like the Burj Al Arab 
and The Empire State Building have revolving 
doors?



Answer

• The difference in inside and outside 
temperature leads to a huge air pressure 
difference which would make it impossible to 
open a normal hinged door.



Question 5

• How does a polygraph (lie detector) work?



Answer

• It measures parameters like Galvanic skin 
response (conductance), blood pressure, 
pulse, etc. and correlates their values with the 
probability of the person lying.



Question 6

• Why does a pickle glow when current is 
passed through it? 



Answer

• We see the characteristic spectrum of sodium.



Question 7

• What is the phenomenon called, and how is it 
formed?



Answer

• Moonbow, basically a rainbow formed using 
light reflected from the moon.



Question 8

• What are  these patches of light in these 
pictures called and how are they caused?



Answer

• Camera lens flares, caused when bright light 
sources are present near the subject.



Question 9

• The dinoflagellate is a primitive marine 
creature with one of the strangest defence
mechanisms possible – when it senses a 
predator, it suddenly turns on its 
bioluminescent light instead of trying to hide. 
This appears to be the worst idea in the world 
– so why does it do that?



Answer

• It turns on the light so that its predators are 
also illuminated, thus making them vulnerable 
to higher predators!



Question 10

• This is a sailing/sliding stone, which often 
appear to have moved hundreds of kilometres
of their own accord in the middle of the 
desert. How? 



Answer

• The area is dry most of the time, however, 
there are times when the place has a stream.



Question 11

• Why is a Mobius strip design preferred for 
conveyor belts, as opposed to a normal closed 
loop?



Answer

• The entire belt suffers the same amount of 
wear and tear, as opposed to a regular loop, 
and so lasts longer.



Question 12

• This is Mercedes-Benz’s F Cell hydrogen 
electric car, and it looks almost invisible here, 
as a part of an ad campaign to show that it’s 
nearly invisible to the environment because of 
the absence of emissions. How did they pull 
off the invisibility?



Answer

• They have a camera on the far side and the 
near side is covered with LEDs, displaying 
whatever the camera sees on the other side.



Question 13

How is the chair on the platform not shaking?



Answer

The platform is fitted with an airlift system capable 
of automatically raising and isolating it until the 
trembling stops. It is separated from its foundation 
by an expandable, sliding air chamber. The instant a 
quake is detected (within .5 - 1 second), air from a 
storage tank fills the chamber and lifts the entire 
structure up to 1.18 inch (3 cm) and keeps it there 
until a sensor detects the shaking has stopped. 

This system can be used even for houses.



Question 14

How is it that one can pick up an orange hot 
space tile?

Space tiles are used to cover vehicles that re-
enter from space and are made of nearly pure 
silica.



Answer

• Several factors contribute to why this may be 
done. The basic raw material for the tile is 99.7% 
pure silica, which has low heat capacity and an 
extremely small thermal conductivity 
(approximately 5 J/cm.hr.°C.) Holding the tile by 
the edges puts the fingers in contact with the 
part of the tile that has cooled the most in the 
few seconds since the tile was heated. It also 
provides only a small area of contact, which can 
be changed if the tile is to be held for more than 
a few seconds.



Question 15

Water plays a crucial role in almost all biological processes and its 
particles can interact with other particles in ways too complex to easily 
measure - when helping proteins fold or when acting as a solvent, for 
example. These processes are as complex as the interactions between 
a myriad of Web domains. 
Taking this analogy to its extreme, a researcher in Washington State 
Univ. redesigned X to create moleculaRnetworks - a model that allows 
scientists to decide what chemical connections are likely to be made 
between different molecular shapes by predicting the "popularity" of 
particular "links.“

X?



Answer

Google’s PageRank



Question 16

How were these shots achieved? (Without CGI 
obviously)



Answer

Perspective shots



Question 17

A stealth virus is one that infects files but avoids 
detection. How does it do it?



Answer

Typically, when an antivirus program runs, a stealth 
virus hides itself in memory, and uses various tricks 
to also hide changes it has made to any files or boot 
records. The virus may maintain a copy of the 
original, uninfected data and monitor system 
activity. When the program attempts to access data 
that's been altered, the virus redirects it to a 
storage area maintaining the original, uninfected 
data. A good antivirus program should be able to 
find a stealth virus by looking for evidence in 
memory as well as in areas that viruses usually 
attack.



Question 18



Simple convection is what is "psychically" 
moving the wheel. In the case of a psi wheel, 
the “mystic” cups his hands around the base of 
the gadget and heat coming off his hands rises, 
which draws in cool air, creating a current that 
turns the paper. The same effect can be 
achieved by placing hot cups of any liquid 
around the setup: The heat rises around the 
paper, cool air rushes into the gaps between the 
cups and magic time begins.



Question 19

What is this?



Answer

Garden Clock/ Flower Clock

Flowers bloom at certain times of the day



Question 20

A die is a regular polyhedron which is stable on 
all its faces. It is possible to construct a 
polyhedron which is unstable on one or more 
faces.

Is it possible for a polyhedron to be unstable on 
all its faces?



Answer

No. It would become a perpetual motion 
machine.


