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1: Nature’s Wings 



1:  PHYSICS with PENGUINS 

Do you 
think 

we can 
fly? 

Emperor Penguins (Aptenodytes forsteri) 
grow to over 1m tall and weigh over 20kg 

Let’s 
ask 

Isaac! 



Sir Isaac Newton’s 
Third Law of Motion 

for every ACTION 

there is an equal and opposite REACTION 

Born in England on 4th January 1643; died  31st March 1727 



Sir Isaac Newton’s Laws Of Motion  by Celia Berrell 

Newton’s Third Law Of Motion: 

Now bend a stick.  Before it cracks 
you’ll feel its force of pushing back. 
For every action there will be 
an equal one – opposingly. 

Newton was a clever man. 
An avid scientific fan. 
He questioned many things he saw. 
Like ones we had no answers for. 
  

He thought them through right to their cores. 
Then gave us many handy laws. 
  
Newton’s First Law Of Motion: 

Without a force of push or pull 
an object will remain quite still. 
With just one push at just one time 
that object moves in one straight line. 
  
Newton’s Second Law Of Motion: 

A bigger Force accelerates 

an object that is heavy-weight. 

While objects of a smaller mass 

don’t need much Force to move them fast. 

  
So Newton noticed they obey 

that Force will equal m times a. 

Without his formulas in place 
we’d soon get lost in outer space. 
So Isaac’s Laws help us traverse 
the reaches of our universe! 



Newton’s Third Law Of Motion: 
For every ACTION there is 
an equal and opposite REACTION. 

 Press down on a table.   
 The table pushes back. 
If it didn’t, the dog’s paws would 
sink into the table. 

Flap your wings and see if you take off! 



Newton’s Third Law Of Motion: 
For every ACTION there is 
an equal and opposite REACTION. 

 Lean against a tree stump.   
 The tree stump pushes back. 
If it didn’t, the gorilla would topple 
off his rock! 



Newton’s Third Law Of Motion: 
For every ACTION there is 
an equal and opposite REACTION. 

 Sit on a chair.   
 The chair pushes back. 
If it didn’t, the cats would freak out! 



If it no longer moves …  
the forces are balanced. 

Solids, Liquids and Gases all obey 
Newton’s Third Law Of Motion. 
also known as the 
Law of OPPOSITE & EQUAL forces 
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Solids, Liquids and Gases all obey 
Newton’s Third Law Of Motion. 
also known as the 
Law of OPPOSITE & EQUAL forces 

If it no longer moves … 
the forces are balanced. 



 Swim in water using your arms.   
 Feel the water pushing back. 
If it didn’t, you’d certainly sink! 

Have you tried flapping in water? 



IT’S NOT JUST SOLID SURFACES THAT PUSH BACK … 

 FLUIDS & GASES push back too 

AIR is a gas WATER is a fluid  
 



Has that penguin taken off yet? 



Look at those penguins go! 



Aqua-dynamics  by Celia Berrell 

Dynamic birds in black and white 
with flapping wings zoom by. 
Darting, diving, chasing prey … 
can penguins really fly? 
  
Their thin small wings are more like fins. 
Their bodies, large and plump 
have webby toes and stubby legs. 
Poor penguins barely jump! 
  
Their sturdy bones can help them dive. 
Their plumpness keeps them warm. 
Eight hundred times as dense as air 
the seas are where they roam. 
  
Penguins can’t fly in the sky 
but fly in oceans blue. 
Darting, diving, chasing prey … 
so do the fish fly too? 
 



2:  BIRDS & FEATHERY FLIGHT 

Why 
wings? 

Let’s ask the 
birds! 



To fly 
a bird needs more than just WINGS. 

It needs to be  
 strong 

 lightweight  
 and streamlined! 

A lightweight beak 
instead of a heavy jaw  

A streamline body 
to reduce drag 
forces when flying 

Lightweight feathers creating a large 
surface wing area   

A large breastbone 
(sternum) for strong 
muscles to attach to 

A skeleton with hollow 
bones to keep it 
strong yet light 



Light hollow bones 

Lightweight beak 

Large sternum 

Large wing area 



FEATHERS FOR A LARGE WING AREA 



Most birds have: 

10 Primary feathers on each wing 
(plus secondary, tertiary & tail feathers) 

 Light 

 Strong 

 Flexible 

 Tough 

 Have zip-like features 

 Have a large surface area 

FLIGHT FEATHERS 
(aka contour feathers) 

FLIGHT FEATHERS are: 



10 PRIMARY FEATHERS ON EACH WING 



Fantastic Feathers  by Celia Berrell 

Compared to fur or human hair 
feathers are a smart affair. 
As down, their fluffy unzipped form 
of under-feathers, keeps birds warm. 
  
But barbs and barbules, shaft and quill 
hide clues to how birds fly with skill. 
Their contour feathers, zipped and long  
make wafting wings so light yet strong. 
  
From dowdy mums to vivid males 
with crazy crests and splendid tails; 
for camouflage or bright display 
feathers have lots of roles to play. 
 

First published in CSIRO’s science magazine Double Helix #2 



Birds flap their wings to: 
 take-off 
 hover 
 change direction 

BIRD WING GALLERY 1 



Birds hold their wings outstretched to: 
 glide 
 soar 
 swoop 

BIRD WING GALLERY 2 



3:  INSECTS FLEW FIRST 

Before 
the 
bats 
birds 

and 
pterosaurs 



Insects like the 
dragonfly took 

to the sky 



High Performance  by Celia Berrell 

If I could fly for just a day 
by dragonfly would be the way. 
  

An insect bi-plane in the sky 
that hums and swoops and whizzes by. 
It’s like a hot-rod motor car 
that speeds at eighty k’s an hour. 
Reverse, good brakes, it’s got the lot 
and even hovers on the spot. 
  

I met one resting on a twig 
beside a swamp and strangler fig. 
Its body glossy.  Brightest red 
with segments ribbed from tail to head. 
Four see-through wings that spangled light 
and headlamp eyes that bulged so bright. 
  

A showroom speciality 
with only four month’s warranty. 

First published in the Tropical Writers Anthology “Category Five” 2011 



Taking to the skies meant that flying insects could 
REALLY GO PLACES! 

Find a mate 

Flying made it easier for insects to: 



Find food 



Taking to the skies meant that flying insects could 
REALLY GO PLACES! Discover new habitats 



Taking to the skies meant that flying insects could 
REALLY GO PLACES! Escape from predators 



Keep warm and active 



Fixed-four-wing dragonfly Four-winged butterfly 

Two-winged hoverfly Hinged-four-wing bumblebee 
Hard fore-wing; flimsy hind-wing 

ladybird beetle 

INSECT WING GALLERY 



Insects first 
flew-up from earth 
four-twenty million years ago. 
Their chitin wings 
made insects kings 
of all the air, in flighty show. 
  
Those dragonflies 
of fairy-size 
first glistened in a swampy sun. 
Their wings were great 
but stuck out straight. 
Even when their flying’s done. 
 
Then roaches hinged 
more sturdy wings. 
At rest, they’re by their body’s sides. 
They’ll flick them out 
when they’re about 
to take off into air and skies. 
 

Which Wings Work Best?  by Celia Berrell 

Certain beetles 
scramble, trample 
through the woods and other places. 
Flimsy wings 
can’t do such things. 
So beetles pack their wings in cases! 
 
Insect wing-styles 
match their lifestyles. 
What works best for them to thrive? 
Dragonflies 
are sports-car guys 
while beetles are more four-wheel drive! 
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