Name:
               Criminal Investigations & Forensics

Period:
Lab/Kinesthetic Activity
Unit 2: Trace Evidence


Microscopes Lab

In this lab you will work with a partner to complete the following labs. You should use your time wisely and pay attention to parts you can answer later that do not require the use of the microscope.  You can do these later.  Be very careful.  

Each individual will complete their own packet.  Be sure to draw your own pictures based up what you observed.  Share the microscope. Combine efforts to do the hands-on portion and save time. Fill this packet out by yourself! 

If the lab tells you to put away equipment – don’t do so until you are finished with the whole lab. 
Introduction to the Microscope Lab Activity
This section of the lab was developed by Barb Rathbone-Frank from Penn Manor School District in Millersville, PA

Introduction
"Micro" refers to tiny, "scope" refers to view or look at. Microscopes are tools used to enlarge images of small objects so as they can be studied. The compound light microscope is an instrument containing two lenses, which magnifies, and a variety of knobs to resolve (focus) the picture. Because it uses more than one lens, it is sometimes called the compound microscope in addition to being referred to as being a light microscope.  In this lab, we will learn about the proper use and handling of the microscope.
Materials
· Compound microscope 

· Glass slides 

· Cover slips 

· Eye dropper 

· Beaker of water 

· The letter "e" cut from newsprint 

· Scissors 
Procedures
I. Microscope Handling
1. Carry the microscope with both hands --- one on the arm and the other under the base of the microscope. 

2. One person from each group will now go over to the microscope storage area and properly transport one microscope to your working area. 

3. The other person in the group will pick up a pair of scissors, newsprint, a slide, and a cover slip. 

4. Remove the dust cover and store it properly. Plug in the scope. Do not turn it on until told to do so. 

5. Examine the microscope and give the function of each of the parts listed on the right side of the diagram. 

 Names of parts and their functions below:
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	1. eyepiece or ocular 

2. body tube 

3. fine adjustment knob 

4. nosepiece 

5. high power objective 

6.  low power objective 

7. diaphragm 

8. mirror (many   microscopes have a light instead) 

9. base 

10. coarse adjustment  

11. arm 

12. stage clip  

13. inclination joint 


	Name Part
	Describe Function
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Part II. Preparing a wet mount of the letter "e”.
1. With your scissors cut out the letter "e" from the newspaper/magazine. 
2. Place it on the glass slide so as to look like (e). 

	Technique for adding a stain or water when making a Wet Mount

	


3. Cover it with a clean cover slip. See the figure below. 
4. Using your eyedropper, place a drop of water on the edge of the cover slip where it touches the glass slide. The water should be sucked under the slide if done properly. 
5. Turn on the microscope and place the slide on the stage; making sure the "e" is facing the normal reading position (see the figure above). Using the course focus and low power, move the body tube down until the "e" can be seen clearly.  
Draw what you see in the space below. 




6. Describe the relationship between what you see through the eyepiece and what you see on the stage.

__________________________________________________ 

7.  Looking through the eyepiece, move the slide to the upper right area of the stage.  What direction does the image move?

     __________________________________________________
8. Now, move it to the lower left side of the stage. What direction does the image move?

__________________________________________________
9.   Re-center the slide and change the scope to high power. You will notice the "e" is out of focus. Do Not touch the coarse focus knob, instead use the fine focus to resolve the picture.    Draw the image you see of the letter e (or part of it) on high power.



10. Locate the diaphragm under the stage. Move it and record the changes in light intensity as you do so.

__________________________________________________________
III. Determining Total Magnification:
1. Locate the numbers on the eyepiece and the low power objective and fill in the blanks below. 

	Eyepiece magnification ______________
	(X)
	Objective magnification ______________
	=
	Total Magnification _____________X


2.  Do the same for the high power objective.
	Eyepiece magnification ______________
	(X)
	Objective magnification ______________
	=
	Total Magnification _____________X


     3.     Write out the rule for determining total magnification of a 
              compound microscope. 
___________________________________________________

4. Remove the slide and clean it up. Turn off the microscope and wind up the wire so it resembles its original position. Place the low power objective in place and lower the body tube. Cover the scope with the dust cover. Place the scope back in its original space in the cabinet. 

Conclusion Questions: Don’t use lab time to complete!
1.      State 2 procedures which should be used to properly handle a 
         light microscope.


2.      Explain why the light microscope is also called the compound microscope.


3.      Images observed under the light microscope are reversed and 
         inverted.   Explain what this means.



4.      Explain why the specimen must be centered in the field of view on low 
         power before going to high power.



5.       A microscope has a 20 X ocular (eyepiece) and two objectives of 10 X and 
         43 X respectively:
a.)      Calculate the low power magnification of this microscope.   
          Show your formula and all work.


b.)      Calculate the high power magnification of this microscope.   
          Show your formula and all work.


6.      In three steps using complete sentences, describe how to make 
         a proper wet mount of the letter e.




7.      Describe the changes in the field of view and the amount of available 
         light when going from low to high power using the compound microscope.


8.      Explain what the microscope user may have to do to combat the 
         problems incurred in question # 7.



9.      How does the procedure for using the microscope differ under high power 
         as opposed to low power?
Money and the Microscope:  Introductory Microscopy
This section of the  lab was developed by Barb Rathbone-Frank from Penn Manor School District in Millersville, PA
Purpose: 
In this activity, you will gain skills in microscopy while learning about security features of U.S. currency.

Materials:


Compound Microscope



Lens paper



$1.00 U.S. note

Background Information:

The microscope is a tool used to study objects that are too small to be seen with the unaided eye.  The microscope is an expensive, delicate instrument and should always be used with care.


Law enforcement officers in investigations often use microscopes.  Today you will gain skills in microscopy while learning about U.S. currency and how special agents from the U.S. Secret Service detect counterfeit notes.


Follow the steps outlined below and complete the answers to the questions in the spaces provided.  You will need to refer to the diagram of the positions of important features of U.S. currency as a reference during your investigation of a $1.00 note.

Procedure and Observations:
Step 1
List 4 safety rules that are to be followed while doing lab activities with microscopes:

1. ____________________________________________________________________

2. ____________________________________________________________________

3. ____________________________________________________________________

4. ____________________________________________________________________

Step 2
Set the microscope in front of you with the arm nearest to you.  If the lenses of the ocular or objectives are dirty, clean them with a piece of lens paper*.  Wipe the lens gently using a circular motion.  

* Never use anything other then lens paper to clean the lenses.

Step 3
Raise the body tube of the microscope so that the objectives are far away from the stage.  Rotate the revolving nosepiece so that the low-power objective is in line with the body tube.  When the objective is in position, you will hear a click.

Step 4
Your microscope has a range of magnifications.  This is changed by turning the ________________________________.

The total magnification available when the low-power objective is used equals _____________.  The total magnification available when the high-power objective is used equals _______________.

Step 5
Open the disc diaphragm completely so that the greatest amount of light possible reaches your eye.

Step 6
Place a $1.00 U.S. note with the portrait face up on the stage of the microscope.  President George Washington’s portrait should be facing you.  Move the note so that the Treasury Seal can be viewed under the scope.

Notice whether the Treasury Seal (printed with green ink) or the word ONE (printed in black ink) comes into focus first.  Which of these two security features was printed first on the paper?  Explain your answer.



_______________________________________________________________________



_______________________________________________________________________

Step 7
Move the note so that the background in the portrait of President George Washington can be viewed.  What geometric shape is found in the background of the portrait?  __________________________________

Step 8
Aim your dollar so that you view the Serial Number of the lower, left corner of the note.  Move the note horizontally along this line of letters and numbers.  If you move the note to the left across the stage, in which direction does the Serial Number appear to be moving when viewed through a compound microscope?  ________________________________

Step 9
Observe the image of the Serial Number carefully through the microscope again.  What happens to the position of a letter or number as you view it through a microscope?  This is the “secret of the microscope.”



_______________________________________________________________________ 

Step 10
U.S. currency is printed on rag paper made from 75% cotton and 25% linen fibers.  The paper appears off-white in color.  Two other color fibers have been embedded throughout the paper to help the United Sates Secret Service special agent detect counterfeit currency.  The two fibers are of what colors?  ___________________ and ____________________

Do the Following Steps Later
Step 11
View the publication or website Know Your Money.  Observe design features on the note, which were illustrated in Know Your Money.  Describe what you learned from viewing these design features below:

 
(http://www.secretservice.gov/know_your_money.shtml)  


_______________________________________________________________________


_______________________________________________________________________

Step 12
Due to advances in color copier technology, additional security features were incorporated into most currency denominations beginning in 1996.  Explain why these new design features are not found in $1.00 notes.


_______________________________________________________________________


_______________________________________________________________________

Step 13
List some of the security features included in new currency designs:
1. ____________________________________________________________________

2. ____________________________________________________________________

3. ____________________________________________________________________

Step 14
Explain what you should do in the event that you suspect you have received 



counterfeit currency.



_______________________________________________________________________



_______________________________________________________________________

Step 15
Criminals who manufacture counterfeit currency may be punished by fine or imprisonment for up to __________ years, or both.

Step 16
You have now completed the Money & Microscope lab.  You may put your $1.00 note away.  List 5 things you should do when correctly putting a microscope away.

1. ____________________________________________________________________

2. ____________________________________________________________________

3. ____________________________________________________________________

4. ____________________________________________________________________

5. ____________________________________________________________________
Trace Evidence Analysis: 
Comparison of Paper Matches: Tear off a match from the matchbook (do not strike it). Place both under the microscope and see if you can ID which part of the matchbook it came from.  


Sketch the torn end of the match:


Can you figure out where the match came from?

Is this Class or Individual Evidence?

Comparison of Organic Materials: Get tea leaves from both samples and prepare a set of slides.


Sketch the first tea sample:



Sketch the other:


In what ways were these samples different? 

In what ways were they the same?
Comparison of Hair: 
Part I: Pluck the head hair of a group member. Then pluck hair from another part of the body of that same person (eyebrow, leg, underarm, etc.). You may wish to “borrow” the hair samples from a male in another group if two females are working together. 


Sketch the head hair:




Sketch the other hair:


In what ways are the hairs similar?

Could you tell that these were from the same person? 

Part II: Get hairs of at least 2 differing ethnicities.  Compare those under the scope.

Ethnicity head hair #1:



Ethnicity head hair #2:


In what ways are the hairs similar?

Describe the coloration:
Part III: Get hairs of at least 2 differing colors.  If possible one of these should be dyed or colored hair.  Compare those under the scope.

Natural color head hair #1:



Dyed color head hair #2:


In what ways are the hairs similar?

Describe the coloration:

Part III: Get samples of at least 2 differing pet hairs.  Compare. 

Pet hair #1:




Pet hair #2:


In what ways are the hairs similar?

Describe how you can tell they aren’t human based upon your previous hair samples. 

Comparison of Fibers: Collect fibers from 2 differing locations in the room using a tape lift. Place the tape on a slide.  Compare.  


Sketch the first tape lift:



Sketch the other tape lift:


What distinctive fibers did you find?

Where do you think some of these came from? 

Comparison of Paint Chips: You will be called up to the stereoscope in pairs.  You will have only a couple of minutes to complete this part.

Sketch the paint chip:

Is this Individual or Class Evidence?  Why?
Essential Question: What is the Value of trace evidence in a criminal investigation? 
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