8th grade science


Name __________________________ Date _________________________ Block _____

Partner’s Name ___________________________________________________________

“The Case of the Black Pen”
The kinds of work that forensic scientists do are to help solve crimes by using a wide range of scientific techniques to gather evidence. Chromatography is one important technique used to catch criminals.
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Here is the scenario: After watching years of the hit TV show CSI – Las Vegas, you have pursued a career in forensic science and are now part of a crime lab working in bank fraud (You couldn’t take any more homicide…..so you made a lateral move in the dept…..good choice). Your help is needed!!! The new case you’ve been assigned to has to do with a suspect check used to buy a large quantity of goods claimed to be a fake by the holder of the account. Your job is to figure out if a check is authentic or if it is in fact a forgery (written by someone else).

The case has been narrowed down to three key suspects, all of whom use only black pens. The pens were gathered as part of the evidence and labeled, and a sample of the ink from the check was lifted.

“Pen A” - Belongs to the owner of the checkbook who claims that “The check is a forgery and I never actually purchased the goods in question, why would I want any of that junk!? I have a lot of other bills I need to pay like my rent and the diamond studded poodle collar I just bought on

E-Bay. I have serious priorities and now I’m short on cash….”

“Pen B” – Belongs to a notorious check forger with a temper who has always been caught in the process. She states, “I just hate it when they ask for ID!! Here I am with this check, wantin to buy somethin and they are giving me a problem about some lousy ID?? I always use a black pen because that makes it look all official plus they’re all the same ink and I’ll never get busted after I cash it. Once I’m out the door I’m gone….”
“Pen C” – Belongs to a Mr. Pearl, who swears only by the black pen and who only very reluctantly gave up one of his pens as evidence during questioning. He states that “I’ll always use a black pen, everyone should, they’re wicked good, and I never forged any checks. No Sir.”
Solve this case and prove who wrote the check…..
1. State the problem __________________________________________________________________

2. Write a hypothesis. (Who do you think committed the crime?) ____________________________________________________________________________________________________________________________________

How to conduct the experiment…

Materials needed: 

	Beaker with a small amount of H20
	Paper strips
	Pencil

	Three Marker Samples
	Check Sample
	Masking Tape


Chromatography requires that you follow a strict procedure. 

a. [image: image2.wmf]Cut the strip so that it will be at the correct length – long enough to reach the top level of the water. 

b. Write the pen number on the strip using a pencil or permanent marker.

c. Use one of the testing markers to place one line on the paper strip at about ¼ inch from the bottom.  You don’t want the ink line to touch the water.

d. • Tape the top of the strip to a pencil and hang in the water for 5 minutes.

e. • Remove the strip from the water and use a pencil to mark the line between the wet and dry portions of the strip.

f. • Use the ruler to make the measurements of each color for RF data and then allow the strip to dry.
Data:

	Pen #
	Distance pigments travelled
	Distance water travelled
	RF

Divide distance pigments travelled by the distance the water travelled.

	1
	
	
	

	2
	
	
	

	3
	
	
	

	Check sample
	
	
	


Graph: Create a bar graph comparing the RF data.

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Conclusion:

1. Which pen matched the forged check? _______________________________________________________________

2. What two pieces of data could you have used to support your hypothesis? ______________________________________________________________________________________________________________________________

3. How could chromatography help solve a real crime? _____________________________________________________________________________________________________________________________

Please write a short conclusion that includes: Restate the question and your hypothesis., explain whether or not the data supported your hypothesis and give the supporting data, who forged the check, and describe any sources of error and explain how to correct them.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Lesson adapted from “Case of the Black Pen” by Mark Kullis http://www.portfolio.earthteach.net/chromatography_lab___kulis.pdf  and also T.Trimpe’s chromatography lab at www.sciencespot.net 


