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Recently, the Chloride, Arizona High School science room was vandalized. Arizona was the stomping grounds of
Wild Bill Hicock, Jesse James, and many other gunslingers, so it is not surprising that entrance was gained by
shooting out several panes of glass, then busting out one of the panes, reaching inside and unlocking the
window. Once inside, the perpetrator(s) removed the labels of several chemical bottles, and made off with
“Herman” the Biology Teacher’s pet tortoise. Ironically, just two days earlier there was a mercury spill in the
room that required the local Haz-Mat squad to completely clean the room. This really worked to the investigating
officer's advantage. All evidence could be considered fresh, but other than the following list, evidence was very
scarce. The trashcan was completely empty, and there was virtually no residual dust or dirt on the classroom
floor to analyze.

Evidence collected at the scene included:
- Evidence 1 — An jar containing a chemical with the label removed

- Evidence 2 — An jar containing a chemical with the label removed

- Evidence 3 — An jar containing a chemical with the label removed

- Evidence 4 — A thread found on the inside edge of Herman’s aquarium, apparently snagged from clothing
- Evidence 5 — A hair sample found on the floor beneath the entrance window

- Evidence 6 — A hair sample found in Herman’s aquarium

- Evidence 7 — A hair sample found in the chemical storage area

- Evidence 8 — A blood stained fabric found on the broken window frame

- Evidence 9 - A minute trace of chemical found on the counter that was sent to the lab for spectro-analysis.
Spectroscopy results have been returned for your analysis

- Evidence 10 — Partial fingerprint taken from the inside of the broken metal window frame

- Evidence 11 — Partial fingerprint taken from exterior face of Herman’s Aquarium

- Evidence 12 — Partial fingerprint taken from the face of one of the removed chemical bottle labels

- Evidence 13 — Partial fingerprint taken from the door knob that the perpetrators used to exit the scene
- Evidence 14 - Blood taken from Herman’s aquarium wall

- Evidence 15 - Blood that was extracted from Evidence 8

- Evidence 16 — Photo of the window that was shot at and broken.

- Evidence 17 — Tire tracks from the suspect vehicle



The Suspects:

Abner Alchemy- Graduated last year but has nothing better to do than to hang around the school after
classes let out. Several teachers have reported feeling uneasy with him around, but security has not acted on
these reports yet. Abner wears cotton Tee shirts with leather gloves that have the fingers cut off. Last week, he
had his mullet completely shaved off and now is completely bald. Abner lives with his Aunt who owns a pair of
cats. He drives an old beat up pick-up truck with nearly bald tires. He has type AB blood

Brian Biology — Brian is a Senior, struggling with Biology for the second time. His teacher is the same one
that failed him last year. He has taken the self-proclaimed role of “Feeder of the Reptile” and seems to have an
almost obsessive interest in Herman, the Biology Teacher’s prized pet Tortoise. He wears only Polyester leisure
suits. He lives with his Mom, Dad, and a poodle named Rex. He has type A Blood and drives his Dad’s truck
whenever he wants to.

Chris Chemistry — cChris is in the process of taking Chemistry for the second time, and it's not because he
likes it that much! In fact, he hates it, but his Mother and Father are both researchers at the local
pharmaceuticals factory and have really put the pressure on him to pass this course. His class is currently
working on a lab that deals with the reactions of inorganic salts. He wears only 100% cotton clothing as a silent
rebellion to his parent’s synthetic lifestyle. His parents have a saltwater fish tank, and Chris has a couple of
exotic frogs, but no dogs or cats. He also has type A blood.

David Dunkle — Dave is a 39-year old school custodian. He played basketball for the High School Varsity
team, the “Chloride Bleachers” but spent most of the season on the bench. Dave is a bit of an enigma,
graduating High School 2 years ahead of schedule, attending MIT and graduating with honors in Astro-Physics,
landed a dream job with NASA immediately following graduation. A few years afterwards, he began losing his
hair. He tried Rogaine, Hair Club for Men, and even a few wild internet schemes, but within 2 years he was bald
a cue ball. At this point he lost all confidence in his abilities, which caused him to lose his job, his house, and his
wife. He left behind whatever remained and returned to the school that he considered home. Dave no longer
says very much, and will never look at anyone directly, which leads some teachers to immediately distrust him.
He owns both a cat and a dog. Several years after losing his hair, Dave found out that his baldness was a result
of allergic reaction to cotton. He no longer wears any cotton, but his hair has not grown back. He is almost
never seen without his nylon jacket and wool cap to cover his bald head. Dave has Type AB blood.



Part 4a- Qualitative Analysis (20 Points Each)

Evidence 1 Evidence 2 Evidence 3

Lithium Chloride Potassium Chloride Sodium Chloride

Part 4b- Polymer / Substance Identification (12 Points Each)

Evidence 4 Evidence 5 Evidence 6
Polyester Cat Human
Evidence 7 Evidence 8
Dog Cotton

Part 4c- Chromatography / Spectroscopy (45 Points)
Evidence 9 - Identify the following substance from the spectrograms on the following page:

Answer: Potassium Chloride




Sodium Chloride

Part 4d- Physical Evidence (2 Points Each)

Evidence 10

Sodium Acetate

Potassium Chloride

Boric Acid

Eende 11

Sodium Carbonate

Lithium Chloride

Calcium Sulfate

Calcium Nitrate

Evidence 12 Evidence 13



Prints from Abner Alchemy

Prints from Brian Biology

Prints from Chris Chemistry

Prints from Dave Dunkle

Evidence 10 Evidence 11
Abner Alchemy Brian Biology
Evidence 12 Evidence 13
Chris Chemistry Dave Dunkle




Fingerprint Background

Methods:

Cyanoacrylate, Fluorescent Powders, SPR, Ninhydrin, lodine, and Silver Nitrate

Of the fingerprinting methods listed above, which were most likely used to pull prints from the

following evidence:

Evidence 10 Evidence 11
SPR or Cyanoacrylate or fluorescent dyes lodine or SPR
Evidence 12 Evidence 13

lodine or Ninhydrin SPR or Cyanoacrylate or fluorescent dyes

What is “SPR” an abbreviation of as it relates to Fingerprint methods?

Answer: Small Particle Reagent

The Science of Fingerprinting is also known as:

Answer: Dactyloscopy

Friction Ridges are also known as what other type of ridges:

Answer: Papillary

Friction Ridges are formed in which Trimester of pregnancy?

Answer: Second

Name the following minutiae points:

o O O

Island Dot Bifurcation

-

Ridge Ending




Serology:
Evidence 14 was blood found inside Herman'’s aquarium. A microscopic analysis of this blood revealed the
following cell structure:

Identify this blood as “Human.” “Avian,” “Mammalian,” or “Amphibian / Reptilian”

Answer: Amphibian / Reptilian

Evidence 15 was blood collected from the bloody fabric found near the broken window. Using the collection
plate in your evidence bag, come to the front of the room and retrieve two drops of the blood collected at the
scene and the appropriate antigens. Observe the agglutination reaction and identify the possible suspect(s)

Answer: Abner Alchemy and Dave Dunkle




Glass Analysis:

The picture above was taken at the scene, and labeled as Evidence 16.
Identify which bullet was fired first, the left or the right?

Answer: Right

Bullet Striations:

Handguns were collected from each of the suspects (In Arizona, everyone has onel!), and taken to the lab for
analysis. Each of the guns were test fired and the bullets collected for comparison with the evidence bullet

dug out of the wall.

Review the suspect bullets and evidence located at the front of the room. Which bullet matches the
evidence?

Answer: Abner Alchemy




The following track was found at the scene. From the schedule on the next page, determine the Owner

Tire Type By Suspect:

Abner Alchemy Brian Biology
U630 UDE2

Chris Chemistry Dave Dunkle
UMS2 UZT-LT

Whose tire does Evidence 17 match?

Answer: None of the Above







Part 4e- Analysis of the Crime:
Construct a rubric to help solve this crime. Use a “0” for evidence that does not implicate a suspect and a “X”
for evidence that may implicate a suspect.

Evidence Abner Brian Chris Dave
1 [Unlabeled Jar 0 0 0 0
2 |Unlabeled Jar 0 0 0 0
3 |Unlabeled Jar 0 0 0 0
4 |Aquarium thread 0 X 0 0
5 (Cat hair X 0 0 X
6 [Human hair 0 X X 0
7 Dog hair 0 X 0 X
8 |Cotton X 0 X 0
9 [|Spectroscopy 0 0 0 0
10|Print on window frame 0 X 0 0
11|Print on exterior of Aquarium X 0 0 0
12|Print from Chem Bottle Label 0 0 X 0
13|Print from door knob 0 0 0 X
14Reptile blood 0 0 0 0
15Blood from window fabric X 0 0 X
16Photo of broken glass 0 0 0 0
17[Tire tracks 0 0 0 0




Essay:
Identify who you believe committed the Crime:

Evidence 1, 2, & 3, the unlabeled chemical bottles, do not implicate any of the suspects.

Evidence 4, the Polyester thread found inside Herman'’s aquarium, would implicate either Brian or Dave, since they both
wear polyester

Evidence 5, the cat hair found under the window would implicate either Abner or Dave, since they both own cats

Evidence 6, Human hair found in Herman'’s aquarium, would implicate either Brian or Chris, since Abner and Dave are
both bald.

Evidence 7, Dog hair found in the chemical storage area, would implicate Brian or Dave, since only they owned dogs.

Evidence 8, the blood soaked cotton found at the window, could have belonged to Abner or Chris, but the blood type
was AB (Evidence 15), which means that it had to belong to Abner, since Chris had type A blood.

Evidence 9, the Spectroscopy implicates none of the suspects

Evidence 10 was a print from Brian. Since the room was just cleaned, and AB blood was found at the window, there is
a strong likelihood that Brian was the one to open the broken window, and cut himself in the process

Evidence 11 was Abner’s print found on the aquarium. Since he is no longer a student at the school, the only
explanation of the print being on the aquarium is if he is one of the culprits.

Evidence 12 was Chris’s print found on a Chemical bottle label. This means very little since he has been working with
these chemicals in lab earlier in the day.

Evidence 13 was Dave’s print found on the doorknob of the classroom. Dave is the janitor of the school, responsible for
cleaning the facility. It was noted that the trash had been emptied and the floors dust-mopped, so Dave had probably
cleaned the room after classes let out, but before the vandalism took place, leaving his print on the knob as he exited.

Evidence 14 was reptile blood, which implicates no one in particular, but does not bode well for poor Herman! | would
think that the Biology Teacher might want to begin searching for a new pet.

Evidence 15 was the AB type blood found on the cotton fabric. Both Dave and Abner have type AB blood, but only
Abner wears cotton.

Evidence 16 was the broken glass that implicates no one.

Evidence 17 was tire tracks that implicates no one.

Since both dog and cat hair were found at the scene, the culprit had to be either Dave, since he owned both, or a
combination of Abner and Brian. Human hair was also found at the scene, which eliminates Dave as a suspect, since

he was bald. Dave’s blood type was found at the scene, but on cotton fabric, which he is allergic to. The only logical
conclusion is that Abner and Brian were the culprits.



