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PHYSICS with PENGUINS

-

Emperor Penguins ( Apter
grow to =11« 'weigh over 20kg
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Third Law of Motion

Born in England onfWanuary 1643; died SMarch

for every \
there i1s an equal and oppc REACTION



WNJ Lall O bS¢i20QéliBérellzda hT a2iAzy

Newtonwas 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.
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With just one push at just one time F tion th ilb

that object moves in one straight line. or evety action there Wil be
an equal one; opposingly
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A biggerForcedccelerates

an object that is heawweight.
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While objects of a smalldilass
R2y Qi vy $OmCeymadeihem fast.

Without his fo

So Newton noticed they obey
that FOrcewill equalm timesa



X Press down on table.

X Thetable pushedack.
LT Al RARYQUZ
sink into thetable.
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Flap your wings and see if you take off!
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ForeveryACTIONhereis
an equaland oppositeREACTION
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X Lean against a tree stump.

X The tree stump pushes back.

LT A0 RARYQUOSX (KS
off his rock!

bS6iG2yQa ¢KANR [ |
ForeveryACTIONhere is
anequal and opposit&REACTION
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X Sit on a chair.
X The chair pushes back.
LT A0 RARYQUX

bSs6i2yQa ¢ KANR
ForeveryACTIONhereis
an equaland oppositeREACTION
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| F A lj y' 2 f 2 y‘ Solids, Liquids and Gases all obey 4

b S ¢ i Thir@LZaw OMotion.
the forces are balanced. |also known as the
Law of OPPOSITE & EQUAL forces
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GRAVITY
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the forces are balanced.  also known as the
Law of OPPOSITE & EQUAL forces




' LT Al y2 2y 3FSNees @S acex

the forces are balanced.  also known as the
Law of OPPOSITE & EQUAL forces
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X Swim in water using your arms.
X Feel the water pushing back. a
LT A0 RARYQUI e&2d OSN & 1

Have you tried flapping in water?
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X FLUIDS & GASES push back too
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Has that penguin taken off yet?




Look at those penguins go!




Aguadynamics by Celia Berrell

Dynamic birds in black and white
with flapping wings zoom by.
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can penguins really fly?

Their thin small wings are more like fins. =
Their bodies, large and plump e
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.
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but fly in oceans blue.
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so do the fish fly too?



2. BIRDS & FEATHERY FLIGH




A large breastbone
(sternum for strong
muscles to attach to

A streamline body
to reduce drag
forces when flying

Lightweight feathers

To fly

a bird needs more than just WINGS.

It needs to be
X strong
x lightweight
x and streamlined!

surface

A skeleton with hollow
bones to keep it
strong yet light
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x Light hollow bones

x Lightweight beak

X Large sternum

X Large wing ar



' FEATHERS FOR A LARGE WING AREA




Most birds have:
10 Primary feathers on each wing

\N
; “‘.—"/——,// (plus secondary, tertiary & tail feathers)

FLIGHT FEATHERS

(aka contour feathers)

FLIGHT FEATHERS
x Light
X Strong

x Flexible

x Tough

X Have zidike features

X Have a large surface area




!O PRIMARY FEATHERS ON EACH WING




Fantastic Featherdy Celia Berrell

Compared to fur or human hair
feathers are a smart affair.

As down, their fluffy unzipped form
of underfeathers, keeps birds warm.

But barbs and barbules, shaft and quill
hide clues to how birds fly with skKill.
Their contour feathers, zipped and long
make wafting wings so light yet strong.
FANTASTIC
From dowdy mums to vivid malesBEauts
with crazy crests and splendid tall
for camouflage or bright display
feathers have lots of roles to play.
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' BIRD WING GALLERY 1
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IRD WING GALLERY 2

Birds hold their wings outstretched to:
x glide
X soar
X SWOoOop
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INSECTS FLEW FIRST

Before
the
bats

birds

A and
pterosaurs







High Performanceby Celia Berrell
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If I could fly for just a day
by dragonfly would be the way.

An insect bplane in the sky

that hums and swoops and whizzes by.
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and even hovers on the spot.
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| 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 seethrough wings that spangled light
and headlamp eyes that bulged so bright.

A showroom speciality
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Discover new habitats




