Introduction

The compound microscope has many uses in biological sciences in the identification and characterization of objects too small to be seen with the unaided eye. The purpose of this exercise is to introduce the parts, handling and function of the compound microscope to use the compound microscope to investigate various samples and sample preparations.
Curriculum

This exercise addresses the Cluster 0 Skills and Attitudes of:

Researching S1-0-2c – Summarize and record information
Implementing S1-0-4e – Work cooperatively with a group
Observing S1-05b – Estimate and measure accurately
Observing S1-0-5c – Record, organize and display data
Analyzing S1-0-6a – Interpret patterns and trends in data
Concluding S1-0-7a – Draw conclusions that explain the results

And fits into the Science 1, Cluster 1 Reproduction SLOs:

S1-1-01 Illustrate and explain the process of mitotic cell division

S1-1-02 Observe and explain the dynamic nature of cell division
Parts of the Microscope
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1. Eye piece
2. Body tube

3. Arm

4. Nose piece

5. Stage clips

6. Objectives

7. Stage stop

8. Aperture

10. Coarse knob

11. Stage

12. Light

13. Fine Adjustment knob

14. On/off switch

15. Base

How the microscope works
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Light Traveling Through the Microscope
The above example is what we call a compound light microscope. The light transmits the image to your eye through two lenses or compound meaning many. The compound has one beam path but may split that into two parts, thus magnifying it twice.

When we take a look at our specimen through the eyepiece, the mirror at the bottom of the microscope reflects the light up through the hole in the stage and then through the specimen. The objective lens in place will magnify the image (base on the power of the objective) and then is made even larger when viewed through the eyepiece.

How total magnification works:

The power of the eyepiece is usually 10X

The objective lens powers are 4X, 10X and 40X

To get the total magnification of an image, multiply the power of the eyepiece by the power of the objective lens.


Example:

Scanning a image at the 4X power objective lens 


Objective 4X    x    eyepiece 10X = 40X 
you are now magnifying the 








image 40X larger

Scanning a image at the 4X power objective lens


Objective 10X    x    eyepiece 10X = 100X 
you are now magnifying the 








image 100X large

Scanning a image at the 40X power objective lens


Objective 40X    x    eyepiece 10X = 400X 
you are now magnifying the 








image 400X large

How to properly hold and carry the microscope
1. Take hold of the microscope arm with one hand and firmly place your other hand under the base.
2. Carry the microscope directly to the table workspace.
3. Gently pace the microscope on the table with the arm facing you.
How to use the microscope

1. Raise the body tube by turning the coarse adjustment knob so the stage area is clear.

2. Place the low power objective lens by revolving the nose piece until it clicks into place.

3. Turn on the microscope.

4. You will now need to adjust the light source by adjusting the diaphragm and the mirror until you see a bright white circle of light by looking in the eye piece.
5. Now place a slide for viewing. To put the slide into place, center the specimen/slide to be viewed over the opening of the stage and use the stage clips to hold the slide in place

6. Look at the stage and the slide from both sides of the microscope to see if it is properly in place and centered.

7. To view the slide/specimen turn the coarse adjustment knob to lower the body tube and the low power objective lens until it almost touches the slide.

8. Looking through the eyepiece now, very slowly use the fine adjustment knob until the specimen comes into focus. DO NOT let the objective lens touch the slide.
9. Now switch to the high power lens by carefully revolving the nose piece until the high power lens clicks into place. Again make sure the lens does not make contact with the slide.

10. Looking through the eyepiece, turn the fine adjustment knob until the specimen comes into focus.

There are two main types of slide preparations to view a specimen:

Dry mount: The item that you are going to observe will be placed on a slide with a cover slip. No water or liquid is. This process of slide preparation is used for inanimate objects such as hair, sugar or fabric anything that does not require water to survive. 
Wet mount: Some samples require a small drop of water to be viewed by a microscope. The water helps support the sample allowing the light to pass through slide. This technique is often used for cells.

Observe and Practice Microscope Skills
Obtain the box of prepared slides. Each box should contain 10 slides.  Pick and observe three different slides. Observe each of the slides using the scanning (low power), 10X power and finally high power (40X) using the procedure on how to use the microscope. Draw what you see in the boxes provided.
Each box contains: 1. Mitosis of animal cell, 2. Cotton fibre, 3. Wool fibre, 4. Pollen, 5. Nylon fibre, 6. Bird feather, 7. Honeybee leg, 8. Fish skin, 9. Cardiac heart muscle, 10. Frog blood smear

Slide #1 ____________________________

Objective Power _____

Objective Power _____
Objective Power _____

Total Power ______


Total Power ______

Total Power _______


Slide #2 ____________________________

Objective Power _____

Objective Power _____
Objective Power _____

Total Power ______


Total Power ______

Total Power _______


Slide #2 ____________________________

Objective Power _____

Objective Power _____
Objective Power _____

Total Power ______


Total Power ______

Total Power _______


How Small Can You Go

Activities Booklet

Activity #1: Making a Dry Mount Slide

Activity #2: The Observation of the letter e and the field of view

Activity #3: The Observation of string and the depth of view

Activity #4 Examination of a plant cell using wet mount techniques

Safety Considerations and Precautions:

1. Handle the microscope with care

2. Handle with stains with caution

3. Wear appropriate clothing while in the laboratory

4. Wear proper eye protection while in the laboratory at ALL times

5. Unsafe practices will result in an IMMEDIATE removal from the lab

Activity #1: Making a Dry Mount Slide

The item that you are going to observe will be placed on a slide with a cover slip. No water or liquid is. This process of slide preparation is used for inanimate objects such as hair, sugar or fabric anything that does not require water to survive. 

Materials

1. Microscope

2. 1 microscope slide

3. 1 coverslip
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Procedure:

1. Pull a strand of hair from your head (only your head)

2. Place it on the centre of the slide

3. Place a cover slip on top of the hair. The strand of hair is now the specimen to be viewed

4. Please review the proper procedure for placing a slide onto the microscope for viewing

5. Place the slide on the stage using the clips to hold it in place

6. View the specimen with the low power objective

7. Draw what you see

8. Change the objective to 10X, draw what you see

9. Finally change the objective to the highest power, draws what you see

10. Repeat steps 1 through 10 with two items of your choice for a dry mount.

Hair Sample

Objective Power _____

Objective Power _____
Objective Power _____

Total Power ______


Total Power ______

Total Power _______


Sample #2 _________________

Objective Power _____
Objective Power _____

Objective Power _____

Total Power ______

Total Power ______


Total Power _______


Sample #3 _________________

Objective Power _____
Objective Power _____

Objective Power _____

Total Power ______

Total Power ______


Total Power _______


Activity #2: The Observation of the letter e and the field of view

The purpose of these microscope exercises to learn and practice good microscope techniques. You will practice operation, magnification, resolution, slide manipulation, viewing the slide, field of view and finally proper drawing/observation skills.

As we increase the magnification power of the lens, the image will increase but the field of view decreases. The image we see will appear larger but we will see much less of it. This is what we call the field of view.

1.
Obtain an “e” from the teacher and prepare the letter to be viewed using dry 
mount techniques.

2.
Predict what may happen when you view the letter e under the low power 
objective 
lens.

3.
Observe the letter e under the microscope.

4.
What do you see, draw?

5.
How is this different than what you expected?

6.
Move the slide to the left, what do you observe happening to the “e”


7.
Move the slide to the right, what do you observe?

8.
Now change the objective to the middle power, what do you expect to happen?


9.
What do you see, draw?


Note all characteristics of what you see (paper, location, ink)

10.
What is different about what you see here compared to the low or scanning 
power?

What do we call this concept?


Activity #3: The Observation of string and the depth of view

The depth of view will allow you to focus on specimen that may thick or have many layers. This is useful to view samples that are tissues or single cell organisms. Because items may lie above or below another they are in a different plane of focus.
1.
Prepare another dry mount using three strands of differently colored string, one 
blue, one red and one yellow.

2.
Place one string on the bottom, one string in the middle and the final string on the 
top so the mixture looks like a six pointed star.

3.
Place the prepared slid into the microscope to view

4.
With the scanning objective view the slide. What do you see? Draw what you see.


_____________________________________


_____________________________________


_____________________________________


_____________________________________


_____________________________________
5.
What colored thread appears to be in focus more than the other two?
6.
Move the objective lens up and down and observe what is happening to the 
threads and what color appears to be in focus as you move up and down. This is 
what we call focusing up and focusing down.

7.
What color is in focus when we focus up?

8.
What color is in focus when we focus down?

     

Activity #4 Examination of a plant cell using wet mount techniques

This activity will require the use of stains to view a cell. Why do we use stains? If we were to put a cell under the microscope we would have a hard time seeing anything. Many samples appear transparent or a very difficult to see. Scientists have created many different types of stains to “dye” the specimen so we can see them up close (under a microscope). Certain stains will stain different parts of the cell. Use stains with caution. Stains will dye the specimen but will also dye you and everything around you. Improper use of the stains will result in an immediate removal of the class.

What are the main parts of a cell?

Materials

· Microscope

· Eyedropper

· 2 slides

· 2 cover slips

· Toothpick

· Cheek cells

· Stain

· Paper towel

· Water

· Pencil

· Paper

Objective

Stain a cheek cell and compare it to an unstained cheek cell.

Compare the different types of stains.

Procedure:

1. Pick a stain from the counter

2. GENTLY scrape the lining of your cheek with the flat side of a toothpick. This will collect some of your cheek cells

3. Place the cells on the slide

4. Using the eye dropper put a small drop of water on the sample

5. Place one edge of the cover slip on the side and slowly lower the other end. You may use a clean toothpick to help lower the slide. The water should fill the space between the slide and the cover slip. 

6. If the cover slip is sliding around you have added to much water. To remove the excess water place a paper towel at the edge and the paper towel will absorb the excess water. 

7. If you have not added enough water the specimen will dry out. To add more water once to cover slip has been lowered simple take the eye dropper and add water right next to the cover slip. The water will gently flow under the cover slip.

8. You have just made a wet mount.

9. Observe the slide without stain

What do you predict the slide to look like without adding the stain?



Observe the slide without stain


Scanning Objective


Objective 10X


Objective 40X


10. To add the stain to the slide, put a drop of the stain you have chosen next to the cover slip on the slide. Take a paper towel and place it next to the cover slip edge on the other side of the cover slip. The paper towel will draw the stain under the cover slip area and around the cells.

11. Look at the slide under the microscope.


What do you predict the slide to look like when you add the stain?



What stain did you add?



Observe the slide when stain is added


    Scanning Objective


Objective 10X

              Objective 40X


12. Now try using a different stain

13. Follow the proper staining procedures and use the proper wet mount techniques.


What do you predict the slide to look like when you add the stain?



What stain did you add?



Observe the slide when stain is added


Scanning Objective


Objective 10X


Objective 40X


14. What differences did you notice between the two stains?
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