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N ational Science Education Standards Grades 5-8
SCIENCE AS INQUIRY. Abilities necessary to do scientific
inquiry. Understanding scientific inquiry.
SCIENCE AND TECHNOLOGY. Abilities of technological design.
Understanding science and technology.

PHYSICAL SCIENCE. Motion and forces.
E ARTH AND SPACE SCIENCE. The structure of Earthʼs system.
Earth in the solar system.

The science of flight uses special terminology to identify
Laminar flow: The smooth flow of fluid around an object.
important concepts. It may be helpful to refer to the
Launch angle: The angle at which an airplane takes oﬀ
definitions when learning about flight.
most eﬃciently.
Aerodynamic: Having a shape that allows for lift and
Leading edge: The front edge of an airfoil.
smooth airflow.
Lift: Upward force produced by air passing over and under
Air: A mixture of gases that surrounds earth; this mixture
the wing of an airplane.
is made up of molecules that take up space and have
Stall:
A breakdown of the airflow over a wing, which
weight.
suddenly
reduces lift.
Airflow: The motion of air molecules as they flow around
an object, such as a wing.
Stall angle: The angle at which the wing meets the
Airfoil: An object with a special shape designed to
oncoming airflow and the wing stops generating lift.
produce lift when it moves through the air.
Thrust: A force created by the engines that pushes an
Air pressure: The force created by air pushing on a surface. aircraft through the air.
Angle of attack: The angle of a wing to the oncoming
Trailing edge: The back edge of an airfoil.
airflow.
Turbulent flow: Airflow around an object that does not
Camber: The curve of an airfoil.
flow in a smooth stream but swirls about.
Drag: The force that resists the motion of the aircraft
Weight: The force with which a body is attracted toward
through the air.
earth or a celestial body by gravitation. Produced by
Force: A measurable push or pull in a certain direction.
gravity acting upon an object.
Gravity: The force of attraction between two objects.

THE BASICS
Thrust is the force of flight that opposes drag. The
push or pull of an airplaneʼs engines propels it
forward, generating lift and the ability to fly.
Without thrust, airplanes are just gliders, which
can fly only under certain conditions and
are not practical for transportation.
The Wright Brothers made the first
successful powered flight in 1903
in an airplane with two “pusher”
propellers. The advent of
powered flight made human
air travel possible.
There are four main types of
systems for producing thrust in
modern aircraft: propellers, jet
turbine engines, ramjet engines,
and rocket engines. Each produces
thrust in a different way.
Developing a means of thrust was the final hurdle in getting
aircraft off the ground. Thrust is the force that opposes
drag caused by air resistance. Thrust can either pull or push
an airplane; either way, it gives an airplane forward motion.
During takeoff, thrust must be greater than drag (and
lift must be greater than weight) so that the airplane can
become airborne. For landing, thrust must be less than drag
(and lift must be less than weight).
Balancing power and efficiency –– the two biggest factors
that affected the Wright brothersʼ success –– is still the
main consideration in designing modern engines today.
Conventional airplanes today use jet engines or propellers
to generate thrust. Surprisingly, the engine that powered
the Wright brothersʼ first flight at Kitty Hawk was very
similar to the propeller engines that are used today.
However, the Wright brothersʼ plane used a rear-mounted

propeller system, which pushed the plane; most propeller
airplanes today use a front-mounted propeller, which pulls
the plane. The engine of the Wright brothersʼ plane was not
very powerful, and to minimize weight, the plane did not
carry much fuel.
PROPELLER
Propellers are actually airfoils. When
they spin, propellers create forward
or reverse thrust, depending
on which way the blades are
angled. A common household
fan is an example of a mini
propeller. As the speed of the
fan increases, it blows more
air at an increased rate. The
same is true with a propeller.
JET TURBINE ENGINE
Jet turbine engines, like those on the
C-17 Globemaster III, push air through the
blades of a spinning turbine, which speeds up the
air, compressing it and forcing it out the rear of the engine.
The faster moving, higher pressure air coming out of the jet
engine pushes the airplane forward.
R AMJET ENGINE
The ramjet is a variation on the jet turbine engine in which
the engine has no moving parts. Because a ramjet has no
moving parts, it is much lighter than a jet turbine engine,
which makes it ideal for supersonic and hypersonic flight.
However, ramjets cannot start flight, and another source
of thrust, such as a booster rocket, must get the aircraft
moving fast enough so the ramjet can work.
ROCKET ENGINE
The rocket engine is different from the other three engines
in that it does not require the presence of outside air to
operate. Rockets burn liquid or solid fuels to create thrust,
pushing hot exhaust out a nozzle at the back of the engine.
Rockets can operate in space, where there is no air.

WILBUR WRIGHT, 1867–1912 & ORVILLE WRIGHT, 1871–1948, American bicycle mechanics and self-taught engineers who
made the first successful powered, manned flight. DR. HANS VON OHAIN (1911–1998) from Germany, and SIR FRANK
WHITTLE (1907–1996) from England, co-inventors of the jet engine, although neither knew of the otherʼs work. Whittle
registered his patent for the turbojet engine in 1930, and Ohain was granted a patent for his in 1936. However,
Ohainʼs jet flew first, in 1939. Whittle flew his jet two years later, in 1941.
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WHO AM I?
a. Cut out words or pictures from magazines
or newspapers that describe your outward
appearance and the things you enjoy, such as
favorite foods, interests, activities, pets, etc.
b. Paste these on the outside of a brown paper bag.
c. Next cut out words or pictures that describe
attributes or interests that others would not
necessarily know about you, for example: kind,
shy, good judgment, honest, fearful, brave,
where you were born, future dreams, etc.
ACROSS:

1
1
2
5
7
3
4
8
6
10
9
13
16
10
11
17
12
19
14
15
21
18
20
22
23
1
5
1
7
2
8
3
4
10
6
13
16
9
17
10
19
11
21
12
22
14
23
15
18
20

d. Put these words or pictures inside the bag.
e. Exchange your bag with another classmate.
Describe your classmate to the class based on
what you find on the inside and outside of the bag.
f. Write what you have in common with the person
with whom you exchanged bag, and what you
learned from them.
g. Discuss as a class how getting to know things
about each other will help you to work better as
classmates.
CHARACTER CROSSWORD

GroupDOWN:
of vehicles traveling
Bravery usually for protection
together
Traits thatvalor
form the
Courage,
individual
person
System for determining the
Force exerted
air (2 words)
presence
of anby
object
Daring,
noble
Force that resists the motion
Name
of operation profiled in
of
the aircraft
the
fi
lm
FIGHTER
PILOT (2 words)
Where the
pilot sits
Force
of
attraction
A plan of action
between
two objects
Having
a shape
that allows for
Fighting
between
groups
lift and smooth airflow
Preparing
The upward force that
Pilot profiledgravity
in FIGHTER
counteracts
P
ILOT
film
Person who holds a position
Task
or project
of
rank
Regi
ment
Plane featured pilotʼs
Climate
grandfather
flew in WW II
A curved
surface,
Pilotʼs
support
staff on land
like
on an airfoil
(2
words)
Invisible radiation
wavelengths,
ACROSS: just longer than
Group
or procession,
usually
red in the
visible spectrum
military
DOWN:
Courage, valor
Bravery
System for determining the
Traits that form the
presence of an object
individual person
Force that resists the motion
Force exerted by air (2 words)
of the aircraft
Daring, noble
For classroom use, please download from www.fighterpilotfilm.com
Where the pilot sits
Answers:
Name of training exercise profiled in the
A plan
Across:
Down:
film FIGHTER PILOT (2 words)
Having a shape that allows for lift and smooth airflow •1 Convoy
•1 Courage
•16 Aerodynamic
•11 Training
Force of attraction between two objects
•17 Lift
•2 Character
•12 Stratton
What is the upward force that counteracts gravity •5 Bravery
Fighting between groups
•7
Radar
•19
Oﬃ
cer
•3
Air
pressure
•14 Mission
Person who holds a position of rank
•8 Drag
•21 Corsair
•4 Heroic
•15 Squadron
Preparing
Plane featured pilotʼs grandfather flew in WW II
•10 Cockpit
•22 Ground crew
•6 Red Flag
•18 Weather
Pilot profiled in FIGHTER PILOT film
Pilotʼs support staff on land (2 words)
•13 Strategy
•23 Infrared
•9 Gravity
•20 Camber
Task or project
•10 Combat
Invisible radiation wavelengths, just longer than
A group of aircraft and the support team
red in the visible spectrum
Climate
A curved surface, like on an airfoil
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To learn more about careers in the
Services, visit todaysmilitary.com/imax.

