STATION

ATTN: Agents in training
RE: UNIDENTIFIED SHIP

Agents in training, we have a mission of top priority status for you. Recent data
reports coming in have detected a possible crash site for a ship. We had no regis-
tered Avengers crafts in the area. The data coming in shows strange readings and
suggests it might not be of earthly origin.

Form a team of scientists to investigate the provided data on the crash site. You
are to analyze the material the ship is made of, determine its point of origin, and
classify the type of engine it uses. We need to know what this thing is as soon as
possible. Once you have completed your mission, you are to present your findings to
your teacher, who is an undercover Agent of Avengers with level 5 classified clear-
ance. Your teacher will then relay the information directly to Avengers. Good luck,
the world is depending on you
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PHYSICAL SCIEMCE

HULL ANALYSIS

MISSION OVERVIEW_

Recent data reparts coming in have detected a possible crash site for a ship. We had no registered
Avengers crafts in the area. The data coming in shows strange readings and suggests it might not be of
earthly origin.

MISSION BRIEF_

Our Avengers agents were able to retrieve various debris from the crash site that we believe comprised the
hull of the ship. If we can identify which metals the hull was made out of, it can help us identify the origin
and nature of the ship. We ran a spectral analysis of the debris and have provided you with the results. As
you may know, when elements are heated, they radiate light at very specific wavelengths. We can use these
emissions to identify what elements make up the sample. Use the data enclosed to identify the samples, fill
out this report, and enter your results into the Avengers database.
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Titanium

Carbon

Iron

Copper

Aluminum

Nickel

Refer to this table when attempting to identify the three samples.



PHYSICAL SCIEMCE

HULL ANALYSIS

"ANALYSIS OF SAMPLES |
" SAMPLE 01

Most of the debris is made of an element with this emission signature:
= Numerous emission lines ranging from 420 nm to 450 nm
= Numerous emission lines of high intensity around 520 nm

Our instruments also detected a small amount of this element in the metal with this emission
signature:

= Few emission lines. Only 2 emission lines under 500 nm

s Cluster of emission lines at 600 nm
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Other notable characteristics:
= Magnetic
= Dense and very rigid

" SAMPLE 02

Most of the debris is made of an element with this emission signature:
= Few emission lines
= Emission line around 510 nm
= Emission line around 5565 nm

Our instruments also detected a small amount of this element in the metal with this emission
signature:
= Four emission lines spaced between 500 nm to 540 nm

Other notable characteristics:
= Non- magnetic
= Very reflective
» Good electrical conductor

" SAMPLE 03

This material is made of entirely one element, and has the same emission signature as the
secondary element from Sample T:

= Few emission lines. Only 2 emission lines under 500 nm

s Cluster of emission lines at 600 nm

Other notable characteristics:
= Remarkable stiffness
= Remarkable low density
= Remarkable thermal and electrical conductivity
= Under a microscope the material has a cylindrical structure
= Cylindrical structure made of hexagonal shapes



STATILON

Avengers Report:
Re: Hull Analysis

1. What type of analysis was the debris subject to?

2. Justify this type of analysis. Why was this method of analysis chosen?
3. How does it work? Why is it possible to identify elements using this method?

4, Based on the spectral analysis indicate what element(s) are present. Justify your
selection by citing evidence.
Sample 1:

Sample 2:

Sample 3:



STATION

ATTN: Agents in training
RE: UNIDENTIFIED SHIP

Agents in training, we have a mission of top priority status for you. Recent data
reports coming in have detected a possible crash site for a ship. We had no regis-
tered Avengers crafts in the area. The data coming in shows strange readings and
suggests it might not be of earthly origin.

Form a team of scientists to investigate the provided data on the crash site. You
are to analyze the material the ship is made of, determine its point of origin, and
classify the type of engine it uses. We need to know what this thing is as soon as
possible. Once you have completed your mission, you are to present your findings to
your teacher, who is an undercover Agent of Avengers with level 5 classified clear-
ance. Your teacher will then relay the information directly to Avengers. Good luck,
the world is depending on you
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PHYSICAL SCIEMCE

POINT OF ORIGIN AND TRAJECTORY
ANALYSIS

MISSION OVERVIEW_

Recent data reports coming in have detected a possible crash site for a ship. We had no registered
Avengers crafts in the area. The data coming in shows strange readings and suggests it might not be of
earthly origin.

MISSION BRIEF_

Agents, if we can figure out where the ship was traveling from, it can help us identify it. You are to determine
the ship’s point of origin, as well as run some calculations surrounding the impact site. The first data scan
is the trajectory analysis. Based on the size of the crater we were able to trace back the ship’s flight path
and force upon impact. The second is the point of origin scan, and after your analysis of the trajectory
scan, you can use this to figure out where the ship came from. Fill out this report and enter your results into
the Avengers database.
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ANALYSIS
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Relevant Information:
» Acceleration of gravity: 9.8 m/s?
» Distance equation: d = vit + (1/2)at?
» Rate equation: v=d/t

» Final velocity equation: v¢*= v+ 2ad c
~ la

» Pythagorean’s Thearem: a®+ h?= c?
b
» tan(theta) = opposite / adjacent (referring to the sides of a triangle)
» v;= initial velocity
» v¢= final velocity
» d =distance
» Vv =velocity
» t=time
» a = acceleration (of gravity in this case)
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"SCAN OF POSSIBLE ORIGIN

’DRIGIN ANALYSIS
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POTENTIAL ORIGIN POINTS

O ROCHESTER, NY
MATCHING TIME TO IMPACT 15.65
MATCHING HORIZONTAL SPEED | 750 mys
O ALBANY, NY
MATCHING TIME TO IMPACT 20.0s
MATCHING HORIZONTAL SPEED 500 nys
O NEW YORK, NY
MATCHING TIME TO IMPACT 10.1s

MATCHING HORIZONTAL SPEED 1000 n/s

O ALBANY

4

O’ NEW YORK




STATION

Avengers Report:
Re: Point of Origin and Trajectory Analysis

1. Correctly label all force vectors on the provided diagram.

2. Calculate the initial horizontal speed.

3. Calculate the time it took to impact from the point it lost power.
4. Calculate how fast it was traveling vertically when it hit the ground.

5. Calculate the total velocity when it hits the ground, and the angle of impact
from the horizontal.

6. Using the possible origin scan, match your findings with one of the paths.
What was the ship’s point of origin?



STATION

ATTN: Agents in training
RE: UNIDENTIFIED SHIP

Agents in training, we have a mission of top priority status for you. Recent data
reports coming in have detected a possible crash site for a ship. We had no regis-
tered Avengers crafts in the area. The data coming in shows strange readings and
suggests it might not be of earthly origin.

Form a team of scientists to investigate the provided data on the crash site. You
are to analyze the material the ship is made of, determine its point of origin, and
classify the type of engine it uses. We need to know what this thing is as soon as
possible. Once you have completed your mission, you are to present your findings to
your teacher, who is an undercover Agent of Avengers with level 5 classified clear-
ance. Your teacher will then relay the information directly to Avengers. Good luck,
the world is depending on you
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PHYSICAL SCIEMCE

ENGINE ANALYSIS

MISSION OVERVIEW_

Recent data reports coming in have detected a possible crash site for a ship. We had no registered
Avengers crafts in the area. The data coming in shows strange readings and suggests it might not be of
earthly origin.

MISSION BRIEF_

Amaongst the debris of the crash site, we've found what appears to be a small thrust engine. Through our
initial analysis, we've concluded that it may be some type of ion drive, which is interesting because they are
primarily used in deep-space travel. The design of this “ion drive” does not match any of the current designs
that exist today. We've provided you with an annotated chart of the standard parts of an ion drive, definitions
of key terms and processes, an annotated periodic chart, and our analysis of the elements of this unidenti-
fied ion drive. Your job is to help us understand how the unidentified ion drive operates by explaining the pro-
cess of ionization, if magnets are present, and what type of elements are being used. When you complete
your task, input the findings into the Avengers search engine to find any known references.
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‘POSITIVE ION (NEGATIVE ION;

» 2 Protons
» 3 Electrons

» 3 Protons
» 2 Electrons

lonization

lonization occurs when a neutral atom or molecule of an element gains a positive or negative charge by
gaining or losing electrons. lonization can occur in in many ways, including through chemical reaction,
high temperature, radiation, and particle collision. When an atom'’s total number of electrons is not equal
to its total number of protons, it becomes electrically positively/negatively charged, meaning it will be
attracted to opposite electric charges and be repelled by similar charges. Negative ions occur when there
are more electrons than protons and positive ions occur when there are more protons than electrons.
Although ions naturally exist in the world, ionization allows us to create charged atoms or molecules that
are normally neutral.
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négative grid

\_/ pbsitive grid

neutral propellant atom

f@ positive ion

lon Drives

lon drives (or ion thrusters) work by firing electrons out of a nozzle at a high speed, generating particle collision
ionization. Typical ion drives use the noble gas Xenon because of its stability; when squirted into the chamber, the
gas will not be reactive at its present state. Then, using an electron gun, electrons are fired at the atoms, creat-
ing negative and positive ions. The positive ions are attracted to the back of the chamber by magnets and a highly
charged negative grid. The positive ions are ejected out the back, and in accordance with Newton’s Third Law,
propels the spacecraft in the other direction. Finally, an electron gun positioned on the exterior neutralizes the
positive ions in order to ensure that they do not re-enter the engine.
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Characteristics Report on Unidentified lon Drive
= Theion drive was using some type of gas that was being sent out of the chamber. The gaseous element is
colorless, tasteless, and odorless, but it's radioactive.
= Our analysis shows that it takes less energy (approximately 100 kJ/mol less) to ionize the gaseous element
present in the unidentified ion drive than in most ion drives we're aware of (which use Xenon).
= As seenin the image above, the area where the electrons and gaseous element go into the chamber is dam-
aged. Our analysis shows that this ion drive was operational and used while inside the Earth's atmosphere and
generated enough thrust to go at a very high velocity. Given that most ion drives are used for deep-space mis-
sions and generate relatively minimal acceleration, this is extremely peculiar.
= There are more magnets attached to this ion drive, which may indicate that the rate of ions being shot out of
the chamber is higher than a standard ion drive.



STATILON.

Avengers Report:
Re: Engine analysis

1. Explain, in your own words, or illustrate what happens to an atom when it is ionized.
1b. What is a positive ion? What is a negative ion?

2. Explain the purpose of an ion drive. (NOTE: Will be able to answer this more fully
with outside research.)

2b. Explain, step-by-step, the process of an ion drive.

3. What other noble gases are there?

3b. What do you notice about how the noble gases are organized? What does this
mean?

4, What are some characteristics of noble gases? (NOTE: Will be able to answer this more
fully with outside research)

5. A typical ion drive uses Xenon ions. Does this unidentified ion drive use the same
element? If not, which element is it?

6. If the ion drive was able to create enough force to generate high acceleration, what
does that tell us about the amount of gas inside the ion drive?





