Science Puzzles is a collection of mixed puzzles from
different areas of science. It emphasises the different
ways of thinking (logical, lateral, critical, holistic and
versatile). The 96 tricky puzzles in this book are
designed to stretch your brain as well as educate and
entertain. Most of the puzzles require no calculation
or very simple calculations and appear simple until

you try to solve them. Answers and solutions are given

at the end of the book.
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This book aims to popularise creative thinking, problem solving
and discovery learning skills that are crucial for the knowledge
economy. It is a collection of interesting practical puzzles from
physics, astronomy, geography, earth sciences, biology,
chemistry and ethics.

The book is for everyone who is interested in science, with wide
use anticipated in secondary schools. The book may be used to
stimulate discussion and debate, both at school and at home. It
is designed to be an effective ‘orain gym’, one that benefits all
who are challenged to think about its contents.

The puzzles in the book are designed to both educate and
entertain. It is so called ‘edutainment genre’. Most of the puzzles
have qualitative character and require no or very simple
calculations. The emphasis is on different ways of thinking
(losical, lateral, critical, holistic and versatile), paradoxical
reasoning and common sense. Most of the puzzles appear
simple until you try to solve them. Some of them are easy but
the majority are quite tricky, thought provoking, challenging and
even teasing. Often they have surprising
answers and unexpected solutions for
the reader. Some general principles
such as the principle of parsimony are
discussed in the context of the puzzles.







The puzzles will stimulate discussion
and debate. Most of them appear simple
until you try to solve them.




A yacht returns from a round-the-world trip.

Which part of the yacht has covered the
greatest distance?

Encircling the Earth

When turning, a plane leans inwards but a bus
leans outwards.

Why?




Two Men and a Boat
Is it possible to use sails to change the direction
in which an airborne hot-air balloon moves?

Bicycles

Can a water skier move faster than the boat
pulling him/her?

Most of us are fairly confident that air is colourless.

Insect Wings If this is so, then why is the sky blue?




Give an example of two objects moving
towards each other with the gravitational l l

force between them decreasing.

Why is it not possible to stand up from a
chair without bending your body or moving
your feet under your body?

17
13

Does wind affect thermometer readings? l 5

16

On which part of the Earth does the
magnetic needle of a compass indicate l 7
south with both ends?




Compass-2

18

When flying, many insects make a sound.
How is the sound produced?

Insect Speed

710,



A soldier who returned from the war attended a
church service with his wife. During the service he
suddenly fell asleep. He dreamed that his enemies
had caught him and an executioner was raising his
axe... Exactly at that moment his wife tapped his
neck with her fan to wake him up. The shock was so
great that the soldier instantly died. This story cannot

be true.

Cooling Water

7)7.

Yesterday | turned off the light and manasged to get into
bed before it became dark. The distance between the
light switch and the bed is 3 metres.

How could | do that? (The speed of Z 3
light is 300,000 km/s.)

Snail

24

There were 100 kg of betrries in a shop two weeks ago.
The moisture content of these berries was

originally 99% but has fallen to 98%. 2 5
What is the weight of the berries now?




26

One train left A for B at a speed of 90 km/h. Another left
B for A at a speed of 70 km/h. Both trains were non-stop.

What was the distance between them
1 hour before they met?

Spaceships

28

A car was driven from A to B at a speed of 60 km/h
and back from B to A at a speed of 40 km/h.

What was the average speed of the entire
trip if the car did not stop?

30

A train 1 km long is travelling at 60 km/h when it
enters a tunnel that is also 1 km lons.

How long does it take the train to go 3 1
through the tunnel?




Imagine a lake on which water lilies are growing.
Observations show that the area covered by the lilies
doubles each day. The whole lake was covered in
16 days.

How long did it take the lilies to cover 3 Z
half of the area of the lake?

Size of the Moon

33




Water and Wine

Certain bacteria double their number every second. If
you placed one such bacterium on an empty 100-mm
agar plate, it would take 1 minute for bacteria to fully
colonise it.

How long would it take to fully colonise
the same plate if you initially put two
bacteria on the empty agar plate? 3 ’

Age
3 5 A biologist randomly put a kitten, a puppy and a
lamb into cages with names: Kitten, Puppy, Lamb.

What are the chances that exactly two
pets would get their designated cages?

One of the rarest and most expensive gemstones,

alexandrite, changes colour from green in
daylight to red in incandescent light. :3 6
How can this be so?




Why do some sandy beaches behave like
quicksand when walked upon, whilst 9
others remain firm, even when wet?

Six Glasses

40

Can you be in a spot in North America

that lies to the east of some spots in
Europe?

42

A bus left Berlin for Paris at a speed of 80 km/h. One
hour later another bus left Paris for Berlin at a speed
of 100 km/h.

Which bus will be further from Berlin 4
when they meet?




Free Beer

44

Is there a place on the Earth, from which 4
any movement would be to the North?

46




A ship left San Francisco in the afternoon Saturday,
8 November, and arrived in the port of Auckland
(New Zealand) exactly 19 days later.

What date and day of the week did 4 7
she arrive?

Sunlight

Why is it dark in the night? 4 9

Opening Doors

50

| have 20 red and 20 white socks. They are mixed
together. | want to pick out a pair of socks of the same
colour in a dark room.

What is the minimum number of socks | 5 l
need to select to have a matching pair?




Brakes
| leave a cup of hot coffee on the table for a couple

of minutes. | can add cold milk to it before | leave
(option 1) or | can do it when | return (option 2).

Which option would keep the coffee
hot longer?

Why does a yacht need a keel? Riverbanks

e

Jumping on the Moon

If you look at the arrangement of successive leaves on a
single stem plant, you will find that they

are arranged in a particular pattern.
What is this pattern? Is it only in plants?




As gravity varies in different places, the effort required
to lift 100 kg changes accordingly.

In light of this, is it important to state where

the world championship in weightlifting
is held to compensate for any regional 5
variations?

59

Fill a glass with water and cover it with a thick piece of
paper or cardboard. Turn the glass upside-down, holding

the piece of paper firmly against the glass.
Take away your hand. 6 0
Explain the result of your experiment.




River Surface

Iron sinks in water. Ships are made of iron
Why do they not sink?

Water Lines

61l
62

Two Balloons

Can hydrogen balloons fly on the Moon? 6 5

Missile Protection

06




What is it that goes up and goes down 6 7
but does not move?
Feather and Lead 5 8

The river in the figure below flows from left to right.
Describe the rotation of the wheel in the river.

N
69

Blue Blood?

70

Hurricanes may lift the entire roof off a house

without completely destroying the walls.
How can this happen?

Graphite and Diamond

/2




Refrigerators

Will the air temperature in your room change
if you open the door of your refrigerator and
leave it open for an extended period?

Lead sheets are used to cover the roof of Bristol
Cathedral. It was found over a two-year-period that the
lead sheet covering the southern part of the roof had
gradually moved down the roof some 50 cm. (The
movement started after the roof was covered with lead
sheets). Nails put into the sheet couldn’t stop the
movement because the moving sheet tore them out.
The roof is not particularly steep, and friction between
the wooden rafters and the lead sheet was large enough
to prevent simple sliding down because of gravity.

Why did the sheet slide down?

[42]
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Redundancies in Nature: |n general, animals and plants
have structures for a purpose. From this we have the
maxim form reflects function. Nature is economical, such
that when structures are not needed, they fail to develop.
If the circumstances of the organism change, and they
are no longer appropriate for a particular way of living,
redundant structures disappear after a number of
generations. This may be what is happening with our
appendix (althoush we should be cautious here, as the
role of the appendix may not be fully understood).

Eyes and fossils. Fossils are evidence of past life.
In most cases, they only give us a very fragmentary idea
of what they, and what their environments, were like.
Rarely do fossil deposits give us more than this. However,
when excellent preservation happens, we may find
organisms preserved as they were living immediately prior
to death. In mud that was deposited in the Cambrian
period (about 550 million years ago), in Utah, USA, small

arthropods, called trilobites were preserved7 5

The Wheeler Shale deposits contain one of the
best-preserved trilobite faunas in the world. Two

of the more abundant species include Elrathia kingi
(pictured above) that had eyes, and the smaller
Peronopsis interstrictus, that was blind. Note the
relative size differences.

The two species occur in the same beds, often being found
immediately adjacent to each other. The remains of both
types are generally well preserved, i.e. they are not moults.
In addlition to the trilobites, large camivorous arthropods,
like enormous, plated scorpions, lived in the area. These
are known as eurypterids. (continued)




Devise a theory to account for their co-existence in
the light that:

1. organisms develop and retain eyes only when
there is sufficient light to see with.

. eyes are complex structures and are easy to
recognise when present on organisms.

. organisms lose eyes when there is no need
for them.

. trilobites are sophisticated arthropods that fed
by scavensing, predation and grazing.

. trilobite-eating eurypterids lived in the same
environment.

Is it possible to produce a falsifiable

theory when dealing with extinct
species?

This is ‘one of the really big questions’. As such, we will
include a little more background in anticipation that you
may make an informed conclusion.

The Cretaceous period ended some 65 million years ago.
What was really remarkable about the end of this period
was the mass extinctions: more than 70% of all living
organisms on Earth became extinct. The reasons for
massive extinctions like this are still not clear but there are
a number of theories, ranging from rapid climatic
fluctuations, disease, anoxia (decreased availability of
oxygen), sea level changes, volcanicity, orogeny (a period
of mountain building), hypersalinity and meteorite impact.
These theories are all supported, to some degree, by
palaeoenvironmental (studies of the ancient environment),
palaeogeosraphic (studies of ancient geography) and
palaeontological (studies of ancient life forms)
observations.

Why do you think the dinosaurs died
out at the end of the Cretaceous?

[47]
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Two balls of the same weight are hung from the bottom
of a balance scale — one on each side — so that the scale
is in equiliorium. One ball is made of glass whereas the
other is of lead. The balls were put into a container with

water.
Would the scales be in equilibrium?

Burning Gas
Can you put out a gas-fuelled fire using
only water (from a hose)?

A strong breeze from a fan makes you feel cool.

Would it affect the rate at which ice-cream
melts? If yes, in which way?

(48]
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Which Eclipse?

An eclipse is shown schematically on the diagram
below.

Is this a solar eclipse or a lunar eclipse?

In the diagram for question 80, the Earth screens the
Moon from the sunlight, so the Moon is fully covered
by the Earth’s shadow.

When this happens, can we still see the
Moon from the Earth?

[T [T T e

i i
i . 0
i s weak gravity a reason for the fact that 8 i

astronauts can float around on the
i Space Station? i
[ [

The Bookworm

Three volumes of an encyclopaedia sit on a bookshelf. In
each volume the thickness of all inside pages totals
9 cm, and each cover (front and back) is 0.5 cm thick. A
bookworm eats from the outside of the front cover of

the first volume through to the outside of the back cover
of the third volume in a straight line.

How far does the bookworm travel
through the books?

[51]
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A Sail Boat Ice and Water

o7,

Estimating the depth of a swimming pool

using our eyes often leads us to
underestimate the depth. 8 8
Does the Moon rise every day? Why?

Driving a Car Water Temperature

89




[T [T T e

A piece of ice does not start to melt immediately i

_ when you bring it into @ warm room.

- 9 Q -
Why?

| N

Ice and Fire

Is it possible to get fire from ice?

If | place a dirty alloy coin in a glass of
cola, it becomes ‘clean’. Why does this
happen, and does a glass of cola harm
our stomach when consumed?

[55]
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Green Flashes at Sunset

There is widespread belief that when the Sun sets
below a sea horizon, a green flash occurs, just as the
Sun vanishes.

|

|

i

i

: " |

©00000000000000000000000000000 Does this really happen or is it an l

optical illusion?
|
|

What Makes an Echo?
Why do echoes occur in empty ’

rooms but not in forests?

[ )

[ ) [ )

[ ) [ )

[ ) [ )

e Heat rises... Why then does it get ° I BN N N BN BN BN BN BN BN B BN BN BN BN B B
+ colder when one climbs a high .

e mountain? °

[ ) [ )

0 000000000 0000000000000 00 0000

Opening the Refrigerator...

If | shut a refrigerator door and immediately try to open
it, it appears to require much more energy to open

than previously.

Is this really the case or is it
imagination?

[56]
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