





APPENDIX B
COSTS AND BENEFITS OF TRANSPORTATION SYSTEMS

Directions: Print the following table or copy it as an overhead sheet and fill it in as a
class.

Transportation Costs Benefits




APPENDIX C

BASIC ELECTRONICS

NAMES:

PERIOD:

DIRECTIONS: Have your instructor sign you off after successfully demonstrating each
of the following. (5 points each, except the last one which is worth 15 points.)

WEEK ONE:

____Using the main power switch.

____Use the DPDT switch to acutate the buzzer.

___Use a pushbutton switch to actuate the buzzer.
____Connect two switches in series.

___ Connect two switches in parallel.

____Use arelay to control the buzzer.

___Use adiode to protect relay driver circuits.

____Build a circuit to measure resistance.

____Build a circuit that shows how resistance reduces current.
____Build a voltmeter.

____Build an LED brightness control (potentiometer)
____Build a dark-activated light using a photo resistor.
____Build a circuit that rapidly charges and slowly discharges a capacitor.

WEEK TWO

____Build a simple two-transistor radio transmitter.

____Build a percussion synthesizer.

__Build a sound synthesizer.

____Build a fully adjustable siren.

____Given a written electronic circuit diagram, explain what the output would be below:

TOTAL POINTS/ 100



APPENDIX D

CO2 DRAGSTERS
100 points

NAMES: PERIOD:

*Dragsters must be 8" long, have at least two axles, at least three wheels, two screw eyes,
be painted, and have a number. Also, for safety, at least 1/8" of wood must surround the
cartridge hole. If the CO2 chamber is cut into, it may be unsafe to launch and you lose 10
points.

*Extra axles and screw eyes are available if needed. Anything else that is lost must be
replaced on your own.

___ Dragster Designer under 1,000 drag! (10 pts.)
____ Concept sketches with at least five ideas (10 pts.)

____Design Sketch (Top and side view-see booklet for example) (10 pts.)

____Working drawing (on graph paper, actual size!) (10 pts.)

____Finished dragster, painted and numbered. (10 pts.)

Drag race for speed!

<.40 (100 mph) = 60 pts!
.40-.49 (90 mph) =50 pts.
.50-.59 (80 mph) = 45 pts.
.60-.69 (70 mph) = 40 pts.
.70-.79 (60 mph) = 35 pts.
.80-.89 (50 mph) = 30 pts.
.90-.99 (40 mph) = 25 pts.
.0 or > (30 mph) = 20 pts.

R ANANNNANNNAN



APPENDIX E

MAGLEV RACERS
50 points

NAME: PERIOD: DATE:

Directions: Build a vehicle body capable of floating on the maglev track. You are only
allowed to use the magnets given to you and GRAVITY must be the only source of
energy.

Grading:

____Overall Appearance/Creativity (0-5-10)
____Quality of Construction (0-5-10)
Tournament Rank:

___ 1% place (30 points)

2" place (25 points)

__3"place (22 points)

4" place (20 points)

5" place (18 points)
6" place (15 points)

TOTAL POINTS =




APPENDIX F

MOUSETRAP RACERS
100 points

NAME: PERIOD: DATE:

Directions: Using the mousetrap given to you, use the single snap of that mousetrap as
the energy source to propel a car forward. The mousetrap must be mounted on the car and
may be modified. The mousetrap does not have to be able to be set.

15” SPRINT

____Overall Appearance/Creativity (0-5-10)
____Quality of Construction (0-5-10)
Tournament Rank:

1% place (30 points)
2" place (25 points)
___3"place (22 points)
4" place (20 points)
5" place (18 points)
6™ place or less (15 points)

DISTANCE RACE

___Overall Appearance/Creativity (0-5-10)
____Quality of Construction (0-5-10)
Distance:

___ 50 feet (30 points)
40 feet (25 points)
___ 35 feet (22 points)
30 feet (20 points)
___ 20 feet (18 points)
___Less than 15 feet (15 points)

TOTAL POINTS =




APPENDIX G

TRAIN SIMULATOR

- p— J P
NGl ) Sl
"Six highly detailed train routes from around the world with over 600 total miles of rail,
carefully recreated with accurate elevation and terrain data, to mirror the real-world

scenery, industry, and towns along the routes. Routes include both historic and
contemporary rail operations.” (Microsoft Web site)

NAME: PERIOD:

Required Routes: (Show Mr. Johns the "Activity Evaluation® screen after you
complete each activity)
* Each route below is worth 10 pts.

* 1 point off for the following:
o Each time you are late at a station.
o Each time you exceed the speed limit.

o Each time you fail to stop at a station.

Tutorials

Electric: Getting Started
Diesel: Getting Started

Drive A Train (Hisatsu Line - Syushu Island, Japan)
Passenger Activity Tutorial - 10 minutes - EASY

Quake - Damaged Track - 30 minutes - EASY



Drive A Train (Marias Pass - Montana USA)

____ Freight Activity Tutorial — 5 minutes — EASY

_____ Columbia Falls Set-Out — 25 minutes — EASY

___ Cutback Grain Sorting - 25 minutes — EASY

__ Kalispell Set-Out and Pickup — 25 minutes - MEDIUM

Drive A Train (Tokyo-Hakone - Tokyo and Kanagawa Prefectures, Japan)
Shinjuku to Machida in the Winter - 40 minutes - MEDIUM
After The Storm - 40 minutes - MEDIUM

Starting the Train Stopping the Train

1. Start slowing down at .7 from the

1. W = shift to forward gear station

2. E=Shiftto gear 1 2. A = Decrease throttle

3. ; =release train brakes 3. '= Apply train brakes

4. D =increase throttle 4. Stop AT the train platform
5. Spacebar = horn (departure notice) 5 ENTER = load and unload
6. Check speed limit passengers

7. At 48 km/h shift again (E) to gear 2



APPENDIX H
TRAIN HISTORY

1804
The first steam locomotive travels 9 miles in 2 hours, carrying 10 tons of iron, 70 men,
and 5 wagons.

1827
The first railroad in North America -- the Baltimore & Ohio -- is chartered by Baltimore
merchants.

1830

The first regularly scheduled steam-powered rail passenger service in the U.S. begins
operation in South Carolina, utilizing the U.S.-built locomotive "The Best Friend of
Charleston."”

1833
A total of 380 miles of rail track are in operation in the U.S.

1838
Five of the six New England states have rail service, as do such frontier states as
Kentucky and Indiana.

1840
More than 2,800 miles of track are in operation.

1850
More than 9,000 miles of track are in operation in the U.S., as much as in the rest of the
world combined.

1860
More than 30,000 miles of track are in operation in the U.S.

1861-1865
The Civil War becomes the first major conflict in which railroads play a major role as
both sides use trains to move troops and supplies.

1862
President Abraham Lincoln signs the Pacific Railroad Act for the construction of the
transcontinental railroad that will ultimately link California with the rest of the nation.

1865

The "golden age" of railroads begins. For nearly half a century, no other mode of
transportation challenges railroads. During these years, the rail network grows from
35,000 to a peak of 254,000 miles in 1916.

1869
On May 10, at Promontory, in the Utah Territory, the "Golden Spike" joins the Union



Pacific and Central Pacific railroads, marking completion of the first transcontinental
railroad.

1872-1945

Presidents from Ulysses S. Grant to Franklin D. Roosevelt travel largely by train. For
them, as for virtually every American, the railroad offers the fastest, safest means of
travel.

1917

The federal government seizes control of the railroads for the duration of World War 1.
By the time they are returned to private ownership in 1920, they are in seriously run-
down condition and in need of substantial maintenance and improvement.

1900-1940

Other modes of transportation grow from small beginnings to challenge rail dominance
over freight and passenger transportation. By the eve of World War 1l, automobiles, large
buses, trucks, planes and pipelines -- supported by government subsidies and less
burdened by regulation than railroads -- have become full-fledged competitors to
railroads.

1929-1940
The Great Depression exacts a heavy toll on the railroad industry, forcing substantial
segments of the industry into bankruptcy.

1941-1945
Railroads remain under private control during World War 11 and move on average twice
the monthly volume of both freight and passengers as during World War 1.

1945-1970

Railroads enter the post-war era with a new sense of optimism that leads them to invest
billions of dollars in new locomotives, freight equipment and passenger trains. That
investment would see retirement of the last steam locomotive by the late 1950s in favor
of diesel engines. In spite of this modernization, the decline in the rail market that began
before the war resumes.

1945-1953
President Harry S Truman is the last "railroad President.” His successors will rely mostly
on planes and automobiles, using trains largely for campaign trips.

1955

Inter-modal freight -- the movement of containers and highway trailers by rail -- is
reported as a separate category of freight for the first time. In that year, railroads moved
168,000 carloads of trailers and containers.

1970-1975
Burdened by regulation and faced with subsidized competition, nine Class | railroads,
representing almost one-quarter of the industry's trackage, file for bankruptcy protection.



1970
The Rail Passenger Service Act of 1970 creates Amtrak to take over intercity rail
passenger service. Amtrak officially begins service on May 1, 1971.

1980

The Staggers Rail Act reduces the Interstate Commerce Commission's regulatory
jurisdiction over railroads and sparks competition that stimulates advances in technology
and a restructuring of the industry, including creation of hundreds of new short line and
regional railroads.

1987
Conrail is privatized in what -- at that time -- was the largest share offering in U.S.
history as investors pay $1.9 billion to buy shares in the railroad.

1998

U.S. freight railroads move 1.38 trillion ton-miles of freight, more than ever before,
setting new safety records in the process.

Taken from aar.orqg.




APPENDIX |
The Transcontinental Railroad

NAME: PERIOD:

Directions: Draw and label the routes of the Union Pacific and Central Pacific railroads.




APPENDIX J

LOCOMOTION
(Transportation Simulation)

NAME(S): PERIOD:

Directions: After playing the tutorials, you must complete the following scenarios at each
difficulty level.

BEGINNER
___20pts.
20 pts.

EASY

___ 25pts.
___25pts.
MEDIUM
___10pts.

TOTAL POINTS/ 100



APPENDIX K
The America’s Cup Challenge

Directions: Using any materials available, construct a sailboat capable of navigating the
rain gutter or pipe available in class. There will be two races. The first uses a rubber band
paddlewheel. The second uses a fan and sails.

Grading:

___Overall Appearance/Creativity of paddlewheels boat (0-5-10)
____Quality of Construction of paddlewheel boat (0-5-10)
Paddlewheel Race:

___ 1% place (30 points)
2" place (25 points)
___3"place (22 points)
4" place (20 points)
5" place (18 points)
6™ place (15 points)

____Overall Appearance/Creativity of sailboat (0-5-10)
____Quality of Construction of sailboat (0-5-10)
Sailboat Race:

___ 1% place (30 points)

2" place (25 points)

___3"place (22 points)

4" place (20 points)

5" place (18 points)

6" place (15 points)

Total:



APPENDIX L
SAILBOAT TERMINOLOGY

Main Halyard — ¢

Boom

Clew Foot Tack |

h'lainsh:ﬁﬂ / ,-f"r 1 -\‘

Stern

Rudder
%ﬁﬂ:ﬁa rd




13.

14.

15.

16.

17.

18.

DIRECTIONS: Replace the numbers with the correct parts of this sailboat.

Main Halyard — ¢

19.



1620 The Mayflower
1912 The Titanic

1914 The Endurance
1936 The Queen Mary
1939 The Bizmarck
1956 The Andrea Doria

APPENDIX M
Famous U.S. Ships and Boats

Famous for bringing the pilgrims to America.

The unsinkable ship that sunk on its first trip.

Stuck in ice for nine months in the Antarctic.

The only surviving pre-war ocean liner.

A fearsome Nazi ship with a short career.

Very fancy cruise ship that hit another ship and sunk.



APPENDIX N
BOX KITE CONSTRUCTION

Supplies: tissue paper, string, glue, and 20 sticks (2’ each) of balsa wood

Tie =tring ("bridle™} at the
top and 3/4 of the way
down. Bring together about
G 1/2 feet from kite. Adjust
angle of attack =o that the
kite leans forward at the top
about 45 degrees.

R — —e—3)

A
18 118"
balza &
3|L 2=
| 24!1

Create one =ide at a time on a flat table. Cut triangles out of manilla
folders to reinforce cornerg. Glue all four zides together and hold in
place with pinz temporarity. Cover only the top and bottom
rectangles with light tissue or wax paper. Cut tissue just a bit larger
than the rectangles to be able to wrap extra tiszue all the

way around the balza sticks for strength.



APPENDIX O
Box Kite Grade sheet

NAME(S): PERIOD:

___ Neatness (0-10-20)
____Followed Directions (0-10-20)
___ Flight #1 (*10-20-30)

___ Flight #2 (*10-20-30)

*10 points for attempted flight. 20 points for inefficient flight. 30 points if the kite flies non-stop without
the student running to keep it aloft.

TOTAL POINTS: /100



APPENDIX P

Box Kite Physics
i Glenn
Forces on a Kite Research
Center
Center of Prassure ““,93,'2" ic
Center of Gravity
Wind. Bridla Point
D
PH Drag
Horizontal Pull ;
Tension ........ v N , In Stable Flight:
P,+W-L=0
P-D =0
tan b = P
PH




APPENDIX Q
KITE HISTORY

In the history of flight, the first lighter-than-air balloon (1783) and the first powered
aircraft (1903) are very recent when compared with the age of Kites.

The exact date and origin of the Kite is not known but it is believed that they were flown in
China more than two thousand years ago. One legend suggests that when a Chinese farmer
tied a string to his hat to keep it from blowing away in a strong wind, the first kite was
born.

The earliest written account of kite flying was about 200 ; " e
B.C. when the Chinese General Han Hsin of the Han :
Dynasty flew a kite over the walls of a city he was
attacking to measure how far his army would have to
tunnel to reach past the defenses. Knowing this distance
his troops reached the inside of the city, surprised their
enemy, and were victorious.

Kite flying was eventually spread by traders from China to Korea, and across Asia to
India. Each area developed a distinctive style of kite and cultural purpose for flying them.

During the Silla Dynasty of Korea around the year 600, General Gim Yu-sin was ordered
to subdue a revolt. However, his troops refused to fight. They had seen a large shooting
star fall from the sky and believed it to be a bad omen. To regain control, the General used
a large kite to carry a fire ball into the sky. The soldiers, seeing the star return to heaven,
rallied and defeated the rebels.

Kites were brought to Japan about the 7th century by Buddhist monks. They were used to
avert evil spirits and to insure rich harvests.

,,, s mr,, T 47
*

Kite flying became very popular in Japan during the a‘iﬁt J” ;k« 4{‘ "’*'! ae {;

"h

Edo period. For the first time Japanese people

‘ w w
below the samurai class were allowed to fly kites. | g®&" gf 4 .ﬁ {‘P - ;&""fj
The Edo (now Tokyo) government tried R N v, T NG T

unsuccessfully to discourage this pastime as "too | '5? yr‘?“ = i} Q*M" 3

many people became unmindful of their work." b dit
b oM




According to one story,
about 300 years ago a
thief was said to use a
large kite to carry
himself to the top of
Nagoya Castle in order
to steal a golden statue
from the roof. All he
was able to remove
_were a few small
pieces. Later he was
captured and punished
£ severely when he
bragged of his exploits.

# -~ The earliest evidence of
~ Indian kite flying

. comes from miniature

paintings from the

Mogul Period around

: 1500. A favorite theme

0 was of a young man

% skillfully using his kite

to drop messages to a

+ lover who was being

% held in strict seclusion

A4 from him and the rest of

the world.

There are many stories about how the people of Micronesia used leaf kites to carry bait
far out over the water where the gar-fish fed. The Polynesians have myths about two
brother gods introducing kites to man when they had a kite duel. The winning brother
flew his kite the highest. There are still contests in the islands where the highest flying
Kite is dedicated to the gods.

Marco Polo carried stories of kites to Europe around
the end of the 13th century. Illustrations of the period
show non-flying dragon kites on military banners.
Sailors also brought kites back from Japan and
Malaysia in the 16th and 17th centuries. Kites were
regarded as curiosities at first and had little impact on
European culture.




In the 18th and 19th centuries, kites were used as
vehicles and tools for scientific research.

Men like Benjamin Franklin and Alexander Wilson
used their knowledge of kite flying to learn more about
the wind and weather. Sir George Caley, Samuel
Langley, Lawrence Hargrave, Alexander Graham Bell,
and the Wright Brothers all experimented with Kites
and contributed to development of the airplane.

The US Weather service flew kites designed by William Eddy and Lawrence Hargraves to
raise meteorological instruments and cameras.

One of the strangest uses of kite power was developed by schoolmaster George Pocock.
In 1822, he used a pair of kites to pull a carriage at speeds of up to 20 miles per hour.
Some of his kite trips were recorded at over 100 miles. And because road taxes at the time
were based on the number of horses a carriage used, he was exempted from any tolls!

PP - P

During World War I, the British, French, Italian, and Russian armies all used kites for
enemy observation and signaling. The introduction of airplanes quickly made these units
obsolete. The German Navy continued to use man-lifting box kites to increase the
viewing range of surface-cruising submarines.

In World War |1, the US Navy found several uses for
kites. Harry Saul's Barrage Kite prevented airplanes
from flying too low over targets. Pilots lost at sea
raised the Gibson-Girl Box kite so they could be found.
And Paul Garber's Target Kite, a large steerable
Diamond was used for target practice and aircraft
recognition at sea.

As the airplane became firmly established the kite was used less for military purposes or
scientific research and more for recreational flying.



e

The last 50 years has seen renewed interest in kiting. New materials like ripstop nylon,
fiberglass, and carbon graphite have made kites stronger, lighter, more colorful, and more
durable. Important inventions like Francis Rogallo's flexi-wing and Domina Jalbert's
parafoil kites helped develop modern hang-gliders and sport parachutes.

began to fly kites not only for fun, but also for sport. Enthusiasts
experimented with new designs that could fly precise maneuvers, go ;
faster, or perform intricate tricks. Competition where fliers competed -—:;_“

to music became popular. i N

In 1972 Peter Powell introduced a toy dual line stunter and the public t
4

Larger and more powerful kites were designed and in the 1980's, M
Peter Lynn of New Zealand introduced a stainless steel kite powered
buggy. In the 1990's, kite traction on wheels, over water, and on ice :
has become increasingly popular. In 1999, a team used kite power to ; ‘
pull sleds to the North Pole. S

Material courtesy of the American Kitefliers Association. For a
copy of the teaching manual "Kites in Classroom", contact the
AKA Online Store




APPENDIX R

HOT AIR BALLOON CONSTRUCTION

Using tissue paper, students create
10 “gores” similar to the one shown above right. The gores are then connected using glue
stick, (as shown in the photo, above left), tied with string at the top, and a small hole
created in the bottom using sheet rock tape. A launcher can be built or purchased.
Success is questionable with this activity, as flight is very dependent upon weather
condition, weight of balloon, and quality of construction.



APPENDIX T
Plans for Building a Science Olympiad “Propeller Propulsion Plane”

Directions: Print the plan below and make copies at a size that will work as a working
drawing. The wingspan can be no more than 50cm and the chord 12cm. Stabilizer span
must not exceed 35cm. Use balsa wood and tissue paper and a commercial plastic
propeller no larger than 20cm. in diameter.

wing it for
wdder dfazt
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APPENDIX U
AVIATION HISTORY

1783 - Montgolfier Brothers construct the first lighter-than-air vehicle (a balloon)

1900 - Count Ferdinand Zeppelin's airship flies

1903 - Orville and Wilbur Wright fly first successful self-propelled airplane

1913 - Salim Ilkucan crosses Sea of Marmara by achieving the longest over-sea flight in
a doubleplane

1918 - United States Post Office establishes airmail service

1924 - First flight around the world

1926 - Air Commerce Act marks first federal attempt to set safety regulations for civil
aeronautics and requires the registration and licensing of pilots and planes

1927 - Charles Lindbergh makes first solo, nonstop transatlantic flight

1930 - Anne Morrow Lindbergh becomes the first licensed female glider pilot in the
United States

1932 - Amelia Earhart becomes the first female pilot to cross the Atlantic Ocean

1933 - Boeing 247 is built

1937 - Zeppelin Hindenburg burns

1942 - Tuskegee Airmen all-Black 99th Fighter Squadron forms

1946 - Radar bounces off the moon for the first time

1947 - The sound barrier is broken by Chuck Yeager

1950s - Technologies such as long-range missiles, computer systems, electronic controls,
combustion chemistry, and new composite structures made possible by the aerospace
industry

1953 - Jacquelin Cochran becomes the first woman to break the sound barrier

1954 - Lindbergh is appointed to rank of brigadier general; awarded Pulitzer Prize for
The Spirit of St. Louis

1958 - The first American satellite to be placed in orbit around the Earth, "Explorer 1", is
launched

1959 - NASA selects its first seven astronauts

1961 - Alan Shepard becomes the first American in space

1969 - Neil Armstrong and Buzz Aldrin become the first persons to walk on the moon
1971 - NASA's Mariner 9 orbits Mars, becoming the first spacecraft to orbit another
planet

1971 - The first time a golf ball is hit on the moon

1971 - Boeing 747 makes its first commercial flight from New York to London

1972 - NASA announces the shuttle program

1976 - Concorde flies

1978 - NASA selects its first group of women astronauts

1981 - First Space Shuttle flight

1983 - Sally Ride, the first American female astronaut, becomes the first U.S. woman to
go up in space on the Space Shuttle Challenger

1986 - Challenger Space Shuttle explodes shortly after takeoff, all seven crew members
die

2003 - Aviation celebrates its first century



APPENDIX V

AIRPLANE TERMINOLOGY AND AIRFOIL

. o Glenn
Airplane Parts Definitions Research

Center

Vertical Stabilizer
Control Yaw

Horizontal Stabilizer
Control Pitch

Rudder
/ Change Yaw

(Side-to-Side)

i Elevator
Wing Change Pitch
Generate Lift (Up-Down)

Flaps
Change Lift and Drag

Aileron
Change Roll
{Rotate Body)

Jet Engine
Generate Thrust

Spoiler
) Change Lift and Drag
Cockpit (Rotate Body)

Command and Gontrol Fuselage (Body) Slats

Hold Things Tegether Change Lift
{Carry Payload - Fuel)

"Airfoil Test"
' High Speed Alrflow over the wing.
—> _—
—b C‘\\»
Air Flow 4



APPENDIX W
A BRIEF ROCKET HISTORY

The earliest solid rocket fuel was a form of gunpowder, and the earliest recorded mention
of gunpowder comes from China late in the third century before Christ. Bamboo tubes
filled with saltpeter, sulphur and charcoal were tossed into ceremonial fires during
religious festivals in hopes the noise of the explosion would frighten evil spirits.

The French Army traditionally has been among the largest, if not THE largest, army in
Europe and was quick to adopt rockets to military operations. Records from 1429 show
rockets in use at the siege of Orleans during the Hundred Years War against the English.

An official rocket brigade was created in the British Army in 1818.
Rockets came to the New World during the War of 1812.

The first recorded use of rockets in the Civil War came on July 3, 1862, when Maj. Gen.
J.E.B. Stuart's Confederate cavalry fired rockets at Maj. Gen. George B. McClellan's
Union troops at Harrison's Landing, Va. No record exists of the Northerners' opinion of
this premature "Fourth of July" fireworks demonstration.

Radio commentator Paul Harvey tells a story of how young Wernher von Braun's interest
in rocketry almost got him labeled as a juvenile delinquent. At the age of 13, von Braun
exhibited an interest in explosives and fireworks. His father could not understand his
son's consuming interest in so dangerous a hobby. He feared his son would become a
safecracker. One day the young teenager obtained six skyrockets, strapped them to a toy
red wagon and set them off. Streaming flames and a long trail of smoke, the wagon
roared five blocks into the center of the von Braun family's hometown, where the rockets
finally exploded. As the smoke cleared, the toy wagon emerged as a charred wreck.
Young von Braun emerged in the firm grasp of a policeman. Despite being severely
reprimanded by his father, the youngster's interest would not be denied. By the age of 22
he had earned his doctorate in physics. Two years later he was directing Germany's
military rocket development program.

Von Braun and his colleagues produced a number of experimental designs, the most
famous of which was the A-4 rocket, which has gained distinction in history under
another name -- the vengeance weapon number two -- V-2 for short. The V-2 was the
first successful, long range ballistic missile, and von Braun is credited as its principal
developer.

As World War Il drew to a close, von Braun led his contingent of several hundred rocket
scientists and engineers -- all marked for death by the Nazis to prevent their capture by
the Allies -- into American lines.

In 1946, von Braun and his team arrived at White Sands, N.M., where, for the first time,
von Braun learned of work done by the American rocket pioneer Robert Goddard.



Goddard's interest in rockets began in 1898 when, as a 16-year-old, he read the latest
publication of that early science fiction writer, English novelist H.G. Wells. The book
which so excited Goddard was later made into a 1938 radio program that nearly panicked
our entire nation when it was broadcast. Orson Well's too realistic rendition of the "War
of the Worlds" still causes many to shudder.

As the 20th Century began, Wilbur and Orville Wright were preparing to become the first
men to fly. Goddard, however, was already designing rockets to probe the upper
atmosphere and delve into space. Half a world away -- and unknown to Goddard -- a
Russian school teacher, Konstantin Tsiolkovsky, was thinking along much the same lines.
Both came to the conclusion independently that, if a rocket was going to do the things
they dreamed of, it would have to be powered by liquid fuels. Solid fuels of the time
simply didn't have sufficient power. Tsiolkovsky lacked Goddard's practicality. While
Tsiolkovsky worked out many principles of astronautics and designed suitable rockets, he
never built any. By contrast, Goddard was a technical man. He could and did build
rockets. By the time he died in 1945, Goddard held 214 patents in rocketry -- patents
which still produce royalties for his estate.

By December 1934, von Braun scored his first successes with an A2 rocket powered by
ethanol and liquid oxygen. Two years later, as plans for the follow-on A3 rocket were
being finalized, initial planning began for the A4 rocket -- a rocket that was to be, in
Dornberger's words, a practical weapon, not a research tool. As noted earlier, most know
the A4 by another name -- the V-2.

The rocket researchers quickly outgrew their facilities at Kummersdorf on the outskirts of
Berlin and, in 1936, operations were transferred to a remote island on Germany's Baltic
coast -- Peenemuende.

Between 1937 and 1941, von Braun's group launched some 70 A3 and A5 rockets, each
testing components for use in the proposed A4 rocket.

The first A4 rocket flew in March 1942. The rocket barely cleared some low clouds
before crashing into the sea a half mile from the launch site.

The second launch in August 1942 saw the A4 rise to an altitude of 11 kilometers (7
miles) before exploding.

The third try was the charm. On October 3, 1942, another A4 roared aloft from
Peenemuende, followed its programmed trajectory perfectly, and landed on target 193
kilometers (120 miles) away. This launch can fairly be said to mark the beginning of the
space age. The A4, the first successful ballistic rocket, is the ancestor of practically every
rocket flown in the world today.

Production of the A4 began in 1943 and the first A4s, now renamed V2s, were launched
against London in September 1944.

The V-2 offensive came too late to affect the course of the war. By April 1945, the
German Army was in full retreat everywhere and Hitler had committed suicide in his
bunker in Berlin.



At an inn near Oberjoch, the Haus Ingeburg, von Braun and over 100 of his rocket
experts waited for the end. The entire team had been ordered executed by Hitler to
prevent their capture. Wernher von Braun's brother, Magnus, however, managed to
contact nearby American forces before Hitler's SS henchmen could reach the rocket team.
On May 2, the same day Berlin fell to the Soviet Army, von Braun and his rocket team
entered American lines and safety.

With the fighting over, von Braun and his team were heavily interrogated and jealously
protected from Russian agents. V2s and V2 components were assembled. German rocket
technicians were rounded up. In June, General Eisenhower sanctioned the final series of
V2 launches in Europe. Von Braun and his team soon moved to White Sands Proving
Ground in New Mexico where work began assembling and launching VV2s. By February
1946, von Braun's entire Peenemuende team had been reunited at White Sands and, on
April 16, the first V2 was launched in the United States. The U.S. space program was
under way!

In 1958, NASA was established, and, two years later, von Braun, his team, and the entire
Army Ballistic Missile Agency were transferred to NASA to become the nucleus of the
agency's space program.

Twenty-four successful flights of the space shuttle lulled America into a sense of
complacency. Shuttle launches became routine -- a ho-hum event which had to scramble
for an inch or two on page 2.

Then came the Challenger disaster....

The time since the loss of Challenger has been the busiest in the history of Marshall
Space Flight Center. Teams of experts have been organized to find and fix the problems
which led to the accident. Investigation quickly focused on a defective joint in the space
shuttle's solid rocket motors. Rocket propulsion experts devised a number of
modifications to the solid rocket motor design to remedy the fault.

A vigorous test program was undertaken to show that the problems had been solved.

When America returned to manned spaceflight in 1988, it did so in a space vehicle which
was vastly safer and more capable.

NASA also is examining using expendable launch vehicles on missions which do not
require the shuttle's unique capabilities, and is looking into development of a new
generation of heavy lift launch vehicles.

These will become the next chapter in the story of rocketry -- a story whose first chapters
were written more than 2,400 years ago.

No one can say where our path will lead or when -- hopefully never -- the last chapter in
this history will be written.



APPENDIX X

PAPER ROCKET CONSTRUCTION

What you need:

1. First you must find a flat surface to work on.

2. The only tools that are needed are one piece of doweling or PVC pipe with
a 3/4" diameter, glue, scissors and regular 8.5" x 11" paper.

How to build it:

1. THE BODY: Lay out one piece of paper.

2. Spread glue on half of the paper. Roll the paper into a tube, starting at the
end with no glue. Keep the paper tight and roll slowly to ensure that no
wrinkles or air bubbles appear in your tube. Be sure that the paper does
not stick to the doweling.

= ==== =

dowel : glue :
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3. Place a small bead of glue along the final seam to ensure that it is
completely sealed. Remove the doweling.

4. THE NOSE CONE: Cut out a circle at least 10 cm in diameter. Cut a slit
along a radial line (see pattern below).

5. Holding one end of the circle, wrap the paper around your finger to form a

nose cone shape. Glue the last flap down and seal the seam.



10.

11.

57AN

Glue Flap

THE FINS: This requires some design and experimentation with regards
to the shape, size, placement, and number of fins to make. Here are some
examples:

S~ DI

The fins must be evenly spaced out around the tube. To measure the
circumference of the tube use this formula: Circumference = diameter x
3.14, or use a ruler and a piece of string.

Divide the circumference by the number of fins to be placed. Mark out the
fin positions, starting with the first fin on the seam of the rocket. (HINT:
Three fins seem to work the best as they keep the rocket straight and
weigh less than four or five fins.)

FIN ATTACHMENT: Replace the doweling to aid in attaching the fins.
Dip the edge of a fin in glue and place it on the marked fin position on the
body tube. Press down firmly into the body tube (with doweling inside)
for about 15 to 30 seconds to set the fin in place.

NOSE CONE ATTACHMENT: Place the nose cone upside down inside
the body tube. Mark the nose cone around the top edge of the body tube.

Mark with a pencil
just above here

Trim the nose cone to where it is marked.



12.
13.

14.

15.

Place a bead of glue inside the TOP of the body tube with your finger.

Stick the nose cone up through the BOTTOM of the body tube, pushing it
along with a thin piece of doweling. Once at the top position, carefully let
itdry in place.

Coat the rocket with glue to stiffen the body tube. It is not necessary to
coat the fins with glue. Let the glue dry overnight.

HINT: It is recommended that you re-coat your rocket several times in
order to achieve a thick, solid coat of glue. This will make the rocket
almost like plastic when it is dry. If this step is done correctly, the rocket
should easily hold the 120 pounds of pressure used during the launching.

NOTE: This project takes several days to complete. For example, the rockets are
made on day one and are coated with glue, which must be left to dry overnight.
The next day a second coat of glue is applied to the rockets. When dry, the rockets
are decorated and launched.



APPENDIXY
WATER ROCKET CONSTRUCTION

You will need a launcher, like the one seen here, (purchased from Pitsco) or you
can make one yourself from plans that are available on
the Internet. You will then have students drink and
save plastic pop bottles to be used as the rockets.

Technically, just the bottles can be launched, which,

incidentally, is a great way to discuss
aerodynamics. Launch / a bottle without fins or
nosecone. Make sure _-é_: you launch a 2-liter bottle
and a smaller 16 oz. " bottle. Then let the students
make a rocket with \ - nosecone and fins. Allow

them to make two rockets. Kits, like this one can be purchased from places like
Pitsco, but once you purchase a set, you can photocopy the templates onto thick

paper or cardstock. Grades can be based on construction quality and time aloft.



APPENDIX Z
CO2 Gliders

NAMES:

Neatness (10-15 points)
Followed Directions (10-15 points)
Flight Time

Best Time (70 points)

2" (65)

3" (60)

4™ (58)

5" (56)

6" (54)

7" (52)

8" (50)

9™ (45)

10" or less (40)

PERIOD:



APPENDIX BB

SIMCITY STRATEGY GUIDE

10 SEPS TO STARTING ACITY

1. Create a city. Select the difficulty level and city size of your choice.

2. Turn disasters OFF!

3. Alter the terrain until it is fairly or all flat with at least one water supply.

4. Build a power plant near the edge of the map (Some pollution will then go off the
screen!).

5. Zone an area light industrial near the power plant (low-density is cheaper).

6. Build a road from the power plant to a light residential area in the next-nearest corner.
7. Build power poles AND lines from the power plant along the industrial zone to the
edge of the residential zone.

8. Budget carefully by not raising taxes too high or building too much too soon. Be
patient!

9. Make connections to neighbors by connecting to each edge of the map. They may offer
you business deals and will bring visitors or new Simcitizens to your city.

10. Zone a small area for a landfill (which don't need power or water, but a road leading
to it).

Call o

TRANSPORTATION

1. Residential zones must be 4 tiles from transportation.

2. Commercial zones must be 3 tiles from transportation.

3. Industrial zones must be 5 tiles from transportation.

4. Tunnels: whenever you try to build a road up the steepest of slopes, you will be asked
to build a tunnel.

5. On and off-ramps: can be built at the intersection of two highways or a highway and
road (see picture, above).

6. Bridges: can be built by dragging a road across water, but only if the terrain on both
sides is level.

7. Seaports: The water source must be at least 5 tiles wide, the zoned area on land must
be at least 5x5 and on the beach (lower until sand-colored), and be 6 tiles from
transportation.

8. Fire departments, hospitals, schools, colleges, libraries, and museums don't require
power, water, or access to transportation.



SUPPLY

DEMAND

Pay attention to the RCI Indicator (Residential, Commercial, Industrial). If the graph is
UP, there is a need (demand) for more of that zone type. If it's down, you've got too
much. At the start of the game, you need twice as much residential than the other zones,
and there is 5x the demand for industrial compared to commercial.

INDUSTRIAL

1. Farms may be built on low-density land far from roads (no roads on three sides),
pollution, and be at least 8x8 in size.

2. Place high-polluting factories and power plants far from residential areas and near the
screen's edge so the pollution floats off-screen.

3. Keep your EQ (Education Quotient) near the max. of 150 to develop new technologies
more quickly.

4. Pass certain ordinances to help high-tech industries thrive.

5. Build industrial zones first; the demand for industrial is 5x higher than commercial
until there is a population of 233,000, when the demand gradually equals out.

6. Industrial zones must be 5 tiles or less from a road.

DEMOGRAPHICS

1. One of the primary goals of the simulation is to increase the EQ (Education Quotient)
of your population.

2. A higher EQ results in cleaner and more high-tech. industries and smarter children.

3. Your first Simcitizens start out with an average EQ of 58, or the equivalent of a high
school education.

4. The maximum EQ in the game is 150.

5. You need one school for every 30,000 Sims.

6. You need one college for every 150,000 Sims.

7. Pass the Pro-Reading Campaign, Junior Sports, and Youth Curfew Ordinances to keep
Sims' EQ high.

8. Place culturally-stimulating buildings to keep the Sims' EQ high.



9. The average LE (Life Expectancy) begins at 59-65 and can max. out at 90 years.

10. The LE is effected by hospitals, pollution, and smoking.

11. When the game starts, 5% of your Sims are sick and need the hospital, so, given a
hospital's capacity of 1,500, you'll need one hospital for every 30,000 Sims. Most serious
players don't even build hospitals!

RESIDENTIAL

1. Must be 4 tiles from transportation.

2. Keep separate from industrial, but near enough that your Sims will be willing to travel
to work and to shop.

3. The formula for how much residential you need is: R = C + | (or you should have as
much residential as commercial and industrial combined!)

SAURA (CIVIC PRIDE)

1. Your aura is calculated by police coverage, crime rates, fire coverage, pollution, and
the Sims happiness about what they live next to (known as the NIMBY or YIMBY
effects: Not In My Back Yard or Yes In My Back Yard).

2. Build residential near water and/or hills to increase land value.

MFINANCES

1. Definitely the toughest part of the game is making money. Make sure you understand
the budget screen.

2. Loans come in $5,000 increments up to $25,000 per loan.

3. A total of $250,000 in loans is available to you, or ten loans, whichever comes first.

4. The interest rate you pay back in addition to the loan amount is 5%.

5. Loans are paid back yearly and automatically over ten years. You cannot pay them off
earlier.

6. Being in debt does not effect your rating as a mayor.

7. The slider in the budget window allows you to adjust funding to each department from
0-120%. 100% means all the department needs are met for that year.

8. Connect to other cities and try to sell water or power to them, or collect their garbage.
9. You can make money with business deals too, with toxic waste factories, maximum
security prisons, megamalls, and casinos; though these all have some negative effects as
well.

10. Money from bus, train, and subway fares rarely makes you any money. The exception
is after 1940, when you can pass the Subsidized Mass Transit ordinance, which increases
the distance Sims are willing to travel and reduces traffic congestion and air pollution,
but cuts bus, rail, and subway fares in half.

11. Have higher taxes in residential areas and lower in industrial.



12. Don't put more than 100% into any department. The rewards are not worth the cost.
13. If you go into debt $100,000, you be be fired.

=ORDINANCES

1. Ordinances help in subtle but far-reaching ways in determining whether your city will
grow or decline.

2. Each ordinance has pros and cons and costs or makes you money.

3. New ordinances become available over time.

4. In general, most ordinances are good. Those that are questionable include parking fines
(which anger Sims), and legalized gambling (which increases crime).

&
L

NEIGHBOR DEALS

1. To make a deal with a neighbor you must connect to that city with a water pipe (for
water), power line (power) or road, highway, rail, or seaport (for garbage).

2. If you wish to sell a resource to a neighbor, you must be using only 40% or less
yourself.

3. To buy from a neighbor, you must be using at least 80% of your own resources before
you can buy from them.

4. Deals are re-evaluated every five years.

5. A hefty penalty will be charged if you end a deal prematurely.

6. Do not become dependent upon neighbor deals for income, nor over-burden your own
system in the process.

COMMERCIAL

1. The amount of your commercial property should be half of your residential property.
2. Sims will travel 3 tiles from transportation to a commercial zone.
3. When starting a city, build commercial zones last.




1. Water pumps supply more water but must be next to a water supply.

2. Water towers don't require any power and can be placed anywhere.

3. One water pipe or water tower will supply water to seven tiles on each side.

4. You need water in order for your city to develop beyond low density.

5. Water reduces the risk of fire.

6. Water pipes and pumps require electricity.

7. Place water pumps in an industrial or commercial zone to reduce the NIMBY effect
(Not In My Back Yard!), but not near polluting industries.

8. After 1935 it is wise to build water treatment plants to reduce water pollution.

9. Pumping stations must be within 1 tile of the water source or its effectiveness will be
reduced by 80%.

PUBLIC SAFETY

1. Each fire station covers 25 tiles in all directions if fully funded.

2. You can click on the Dispatch icon to send firefighters outside their district or directly
to a fire to get them there quicker.

3. For large fires, you can use the bulldozer to create a fire break around a fire.

4. Police and Fire stations do not need to be connected to roads, power, or water!

5. Police stations will serve 30 tiles around it in all directions.

6. Police coverage is best closest to the police station.

7. Police station coverage can be overlapped for better coverage; but too many police
officers is oppressive.

8. The presence of a police station increases property values around it (thus increases tax
money to you!)

9. A jail will increase the efficiency of your police force by 25%!

POLLUTION AND GARBAGE

1. Place your most polluting buildings near the edge of the map.
2. Enact ordinances for clean air and water.
3. Use mass transit to reduce traffic congestion and car pollution.



4. Trees will help reduce air pollution, though just a little bit.

5. Water treatment plants can only purify 60,000 units of water a month, so do the math
to ensure enough clean water.

6. Build landfills in industrial zones for the least NIMBY effect.

= LAND VALUE

1. Land value is the single most important factor that affects what gets built in your city.
2. A higher land value means more taxes paid directly to you.

3. Land values are higher on hills or any land higher than the average elevation of your
city.

4. Land values are higher near water. Shoreline/beachfront property even moreso.

5. Land value increases if the crime rate is lower then average.

6. Land must have water in order to develop into high-density land.

7. Pay attention to the NIMBY/YIMBY effect (where you place your buildings).

8. Land values are higher in the city center.

9. Try combining good buildings (parks, marinas, etc.) with zones near water and/or hills
for maximum land values!

10. Create high-density developments near the city center where land value is the highest.
11. Work to increase your SIM's EQ which will eventually have an effect on land values.

?iﬁPOWER

1. If a power plant is running near or above 100% capacity, build another plant or buy
power from a neighbor.

2. Any zone within two tiles of a power source or other powered zone or building will
also be powered.

3. Before you can make a deal selling power to a neighbor, you'll need to build a power
line to the edge of the map.

4. Use the query tool to make sure your power plant is running efficiently.

MILESTONES

DATE BUILDING MILESTONE REWARD
1920 Incinerator 5,000 Mayor's House

1920 Bus Station 15,000 Lighthouse



1930
1935

1940
1955

1960

1960
1970
1980
1985

2000

2020
2050

Airport 20,000
Water Treatment

Plant 25,000
Highway >35 park tiles in city
Gas Powered Plant 35,000
Water Desalination 80,000 and after
Plant 1999
Nuclear Power Plant 80,000
Recycling Center 80,000
Wind Generator Defense Contractor
Solar Generator EQ=>105
Waste-_To-Energy 125,000
Incinerator
Microwave Power EQ = >135 after
Plant 1999

Fusion Power Plant | 200,000 & >$50,000

Airport on 50 tiles
after 2050

City Hall
Courthouse

National Park
Statue

Medical Institute

Military Base

Theme Park

Military Base
University

Country Club

Science Center
Stock Exchange

Spaceport





