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INTRODUCTION

VIDEO



https://player.vimeo.com/video/1015879386

PART ONE:

Archimedes Opposing Forces
of Floating Objects



WHO IS ARCHIMEDES?

VIDEO



https://player.vimeo.com/video/1015879560

TESTING ARCHIMEDES
LAW OF BUOYANCY

T NS




BUOYANT

FORCE

*




PREDICT HOW AND WHY
WE CAN MAKE THE

BOTTLE FLOAT ON TOP
OF THE TUB OF WATER.




3.Record the results of each experiment in the table below.

, - Observation Diagram
Experiment Setup Prediction (Fillinless, greater or equals) Uy t“éﬁ'r'glv‘\',g)'e"e' and

, Buoyant Force
Buoyant Force is

Positive Buoyancy:
Bottle FLOATS on top

th ight.
an weig Weight

Buoyant Force
Buoyant Force

Neutral Buoyancy:
Bottle SUSPENDED in

the middle

ight.
- Weight

Buoyant Force

Negative Buoyancy: Buoyant Force is

Bottle SINKS to the




BUOYANT
FORCE




3.Record the results of each experiment in the table below.

: . . i Diagram
Experiment Setup Prediction _Observation (Draw the liquid level and
(Fillin less, greater or equals) arrows)
, Buoyant Force f
Answers may vary Buoyant Force is
Positive Buoyancy: greater :
Air only
Bottle FLOATS on top
than weight.

Weight ‘

Buoyant Force
Buoyant Force

Neutral Buoyancy:
Bottle SUSPENDED in

the middle

ight.
- Weight

Buoyant Force

Negative Buoyancy: Buoyant Force is

Bottle SINKS to the




PREDICT HOW AND WHY WE
CAN MAKE THE BOTTLE

SUSPEND IN THE MIDDLE OF
THE TUB OF WATER.




3.Record the results of each experiment in the table below.

: o Observation Diagram
Experiment Setup Prediction (Fillinless, greater or equals) Uy t“éﬁ'r'glv‘\',g)'e"e' and
, Buoyant Force f
Answers may vary | Buoyant Force is

Positive Buoyancy: greater A onl
Bottle FLOATS on top Y
than weight. Weicht ‘

eig

Buoyant Force
Buoyant Force

Neutral Buoyancy:
Bottle SUSPENDED in

the middle

ight.
- Weight

Buoyant Force

Negative Buoyancy: Buoyant Force is

Bottle SINKS to the




BUOYANT
FORCE




3.Record the results of each experiment in the table below.

: g Observation Diagram
Experiment Setup Prediction (Fillinless, greater or equals) Uy t“éﬁ'r'glv‘\',g)'e"e' and
Buoyant Force
Answers may vary | Buoyant Force is J f
Positive B cy:
osIitive buoyancy greqter Air only
Bottle FLOATS on top
than weight.
5 Weight ‘
Buoyant Force
Answers mCIy vdad I‘y Buoyant Force y f

Neutral Buoyancy:
Bottle SUSPENDED in equals
the middle

weight. .
Water level rises. Weight ‘

Buoyant Force

Negative Buoyancy: Buoyant Force is

Bottle SINKS to the




PREDICT HOW AND WHY WE
CAN MAKE THE BOTTLE SINK

TO THE BOTTOM OF THE TUB
OF WATER.




3.Record the results of each experiment in the table below.

: g Observation Diagram
Experiment Setup Prediction (Fillinless, greater or equals) Uy t“éﬁ'r'glv‘\',g)'e"e' and
Buoyant Force
Answers may vary | Buoyant Force is J f
Positive Buoyancy: greater ,
Bottle FLOATS on top Alr only
than weight. Weight ‘
Buoyant Force
Answers mCIy vad ry Buoyant Force y f
Neutral Buoyancy:
Bottle SUSPENDED in equals
the middle weight
' : Weight ‘
Water level rises. ©6

Buoyant Force

Negative Buoyancy: Buoyant Force is

Bottle SINKS to the




BUOYANT
FORCE




3.Record the results of each experiment in the table below.

: g Observation Diagram
Experiment Setup Prediction (Fillinless, greater or equals) Uy t“éﬁ'r'glv‘\',g)'e"e' and
Buoyant Force
Answers may vary | Buoyant Force is J f

Positive B :

osIitive buoyancy greqter Air only
Bottle FLOATS on top

than weight.

Weight ‘

Buoyant Force
Answers may vary | Buoyant Force Yy
Neutral Buoyancy:

Bottle SUSPENDED in equals
the middle

weight.

. Weight
Water level rises. 15

Buoyant Force
. Answers may vary Buoyant Force is J f
Negative Buoyancy:

Bottle SINKS to the less




PART TWO: Pirate Zheng Yi Sao




THE PIRATE QUEEN
VIDEO



https://player.vimeo.com/video/1015880377

BUOYANCY EXPERIMENTS

Predict which objects will FLOAT and which will SINK when you put
them into the tub of water.




Object Prediction Observation
R e I
[ e I
s iaohend S weary o o s

) Metal Key Float or Sink
Buoyancy Experiment
e e I
FLOATor SINKs Cirloope, [P [mew ors|
, Pumice Float or Sink
FLOAT or SINK? Circle one.
I R I
spioner [ Floa o sk [

2. Observation - Record the results
of vour experiment in the table.




Object Prediction Observation
Table 2: Pirate Zheng'’s , _
) Metal Key Float or Sink Sink
Buoyancy Experiment
FLOAT or SINK? Circle one. wice oat o ol oat and s
2. Observation - Record the results

of vour experiment in the table.



DENSITY EXPERIMENTS

Predict which objects will FLOAT and which will SINK when you put
them into PURE WATER & SALT WATER.

Add 1 spoon of s

¥ X
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2.0Observations - Carefully place one object at a time in the pure water container.

3.Each student adds ONE SPOON of salt to ONE container (minimum 4 spoons). Stir carefully.
4.Observations - Slowly place each object in the Salt Water container.

5.Record your results in the table below by writing Float or Sink in each box.

Pure Water Pure Water Salt Water Salt Water

Object PREDICTION OBSERVATION | PREDICTION | OBSERVATION

Popcorn Kernel

Wooden Bead

Plastic Gem

Did any objects behave differently in pure water versus salt water? If so, list the object(s) that had
i - vhy?
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2.0Observations - Carefully place one object at a time in the pure water container.

3.Each student adds ONE SPOON of salt to ONE container (minimum 4 spoons). Stir carefully.
4.Observations - Slowly place each object in the Salt Water container.

5.Record your results in the table below by writing Float or Sink in each box.

Obiect | pREDICTION | OBSERVATION | PREDICTION | OBSERVATION
Popcorn Kernel | Answers may vary Sink Answers may vary Sink
Wooden Bead Answers may vary Float Answers may vary Float
Plastic Gem Answers may vary Sink Answers may vary Float

Did any objects behave differently in pure water versus salt water? If so, list the object(s) that had
different results and explain why?



Draw and explain WHY gems SINK in PURE water, but FLOAT in SALT water,

BUOYANT FORCE BUOYANT FORCE

*

PURE SALT

WATER WATER

WEIGHT > BUOYANT FORCE ' BUOYANT FORCE > WEIGHT




AIR INSIDE the submarine. WATER INSIDE the submarine.
BUOYANT FORCE BUOYANT FORCE

. ) t
FLOAT ﬁ E SINK

WEIGHT > BUOYANT FORCE

BUOYANT FORCE > WEIGHT ‘




KEEP YOUR MODEL DRY!

TEST THE EXTRA SUBMARINE
MODELS IN THE WATER.
















A: HOLD BALLOON IN B: GENTLY PULL OPENING C: CAREFULLY ROLL
PLACE ON ONE SIDE OF BALLOON ACROSS THE BALLOON FURTHER
WITH INDEX FINGER THE END OF THE TUBE TO ONTO THE TUBE

THE OTHER SIDE

v



THE SUBMARINE TOP PIECE
FROM THE “INSIDE" OUT.
THE BALLOON WILL BE
“INSIDE™ THE SUBMARINE.




STEP 7 - SLIDE THE
BALLOON END INTO THE
SPACE ON THE SUBMARINE
BASE - THE BALLOON
SHOULD BE LAYING
ACROSS THE BASE
POINTING TOWARDS THE
NOSE OF THE SUBMARINE.






PLUNGER
~ \

TIP OF
SYRINGE
GOES INSIDE
THE OPEN






PART THREE:

Leonardo Da Vinci's Flying
Machines



[.eonardo Da Vinci’s Video



https://player.vimeo.com/video/1015881078
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2.Label the diagrams with the opposing forces of flight: Lift, Weight, Thrust & Drag
3.Discuss the design features of each flying machine. Complete the table below.

Flying Label the diagram with the Will the machine actually fly? Why or why not?
Machine Opposing Forces of Flight How is it similar to modern designs or animals?

5 1*

Ornithopter

\ 4
*

)
Aerial Screw « »




2.Label the diagrams with the opposing forces of flight: Lift, Weight, Thrust & Drag
3.Discuss the design features of each flying machine. Complete the table below.

. U | Jd V V < V .

Flying
Machine

Ornithopter

Aerial Screw

Label the diagram with the
Opposing Forces of Flight

Drag ‘ f Lift

Thrust

Will the machine actually fly? Why or why not?
How is it similar to modern designs or animals?

No, it will not fly because the wings were not able
to generate enough lift.

Gravity ‘ ’
*

- »




THRUST

=

\ 4

GRAVITY




2.Label the diagrams with the opposing forces of flight: Lift, Weight, Thrust & Drag
3.Discuss the design features of each flying machine. Complete the table below.

. U | Jd V V < V .

Flying
Machine

Label the diagram with the
Opposing Forces of Flight

Will the machine actually fly? Why or why not?
How is it similar to modern designs or animals?

Ornithopter

Aerial Screw

Drag ‘ f Lift

Thrust

Gravity ‘ ’
1 )

- »




2.Label the diagrams with the opposing forces of flight: Lift, Weight, Thrust & Drag
3.Discuss the design features of each flying machine. Complete the table below.

. U | Jd V V < V .

Flying
Machine

Label the diagram with the
Opposing Forces of Flight

Will the machine actually fly? Why or why not?
How is it similar to modern designs or animals?

Ornithopter

Aerial Screw

Drag ‘ f Lift

Thrust

No, it will not fly because the wings were not able
to generate enough lift.

Gravity ‘ ’
f Lift

»

Thrust

pe

No, it will not fly because the design of the
propellers were not able to generate enough
force (lift).

Drag




e LIFT created by speed of spinning blades

N\ = Like a helicopter rotor
/ \ e Lightweight design
\ // e LIFT is greater than GRAVITY
~

e Create THRURST by tilting it
= Like a plane’s propeller
e Lots of VERTICAL movement
e Less HORIZONTAL. movement
e Blades are aerodynamic
= Less DRAG
= Gain ALTITUDE quickly, then falls down




PART FOUR:
Amelia Earhart’s




Amelia Earhart’s

Fantastic Forces of Flight
Video



https://player.vimeo.com/video/1015882099

THRUST LIFT

DRAG

¥

GRAVITY




Air moves FASTER

Wing shape creates LIFT!

Air must move FASTER as it
passes over top of the wing!

Air moves SLOWER

Creates HIGHER air pressure &
LIFT under the wing!




FORCES OF FLIGHT

Travel to 5 stations to investigate different types of FLYING objects.




1. Travel to each station and Bow and Arrow
examine the flying objects.

2. LABEL the forces of flight on the

. . . Slingshot
diagram: L (Lift), G (Gravity),
T(Thrust) & D(Drag). Blow Dart
Flying
L
Projectiles: t
e Boomerang D ¥~ /‘
e Spear
e Blow Dart

Paper Airplane




Table 6: Incredible Forces in Air and Water - Complete the Table!

_

_
_






