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Biology 2201: Caring for and Using a Microscope (p.15)
Name: _______________________
Problem:  (1)

____________________________________________________________________________________________________________________________________________________________
Part A: Becoming Familiar with a Compound Microscope
Materials: (1)

____________________________________________________________________________________________________________________________________________________________
Procedure:  As per text, page 15.

Observations:  Complete the next two pages to meet the requirements outlined in this procedure.
Discussion and Conclusion:

1. Why should you never use direct sunlight to illuminate an object under the microscope? (1)
______________________________________________________________________________
2. Explain why microscopes are always stored with the low power objective in place. (2)
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
3. Why is locating a specimen more difficult if you start with the high power objective rather than the low power objective? (2)
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
4.  Name all of the lenses that light can possibly travel through between the light source and your eye. (2)
______________________________________________________________________________
______________________________________________________________________________
Parts and Function of the Microscope
Instructions: Use page 16 of the text to describe the parts of the microscope. (14)
a. Ocular Lens or Eyepiece:  

b. Body Tube:

c. Nosepiece or Turrett:

d. Objective Lenses:

e. Stage and Stage Clips:
f. Coarse Adjustment Knob:
Give two reasons why the coarse adjustment knob should never be used with medium or high power objective lenses.
1. 

2. 

g. Fine Adjustment Knob:

h. Arm:

i. Condenser Lens:
j. Diaphragm:
k. Light Source or Mirror:
l. Base:
Using a Microscope

The terms in the list below describe parts of a microscope. Identify each part by writing the correct letter from the photograph on the line beside each word. (11)
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_____ base

_____ objective lens

_____ fine adjustment knob

_____ eyepiece (ocular)

_____ stage

_____ tube

_____ light source

_____ revolving nosepiece

_____ arm

_____ diaphragm
_____ coarse adjustment knob

1. Describe how to carry a microscope. Explain why. (2)
____________________________________________________________________________________________________________________________________________________________
2. What should be used to clean the lens of a microscope? (1)
______________________________________________________________________________
3. How do you bring a specimen into focus? (4)
____________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________

4. What should you do if you are having difficulty moving a part on a microscope? (2)
______________________________________________________________________________
Copyright © 2002 McGraw-Hill Ryerson Limited. All rights reserved. Permission to edit and reproduce this 
page is granted to the purchaser for use in her/his classroom only. McGraw-Hill Ryerson Limited shall not be 
held responsible for content if any revisions, additions, or deletions are made to this page.

Part B: Field of View
Materials: (1) ____________________________________________________________________________________________________________________________________________________________
Procedure: As per text, p15-17.

Observations:  

Magnification (3)
	Objective
	Magnification

	Low 
	

	Medium
	

	High
	


Field of View (6)
	
	Field of View (mm)
	Field of View (µm)

	Low Power
	
	

	Medium Power
	
	

	High Power
	
	


Note:  Use the following formulas to calculate the field of view in millimetres for medium and high power.

Medium power field of view = low power field of view   X      magnification of low power lens






 magnification of medium power lens

Workings: (2)
High power field of view=     low power field of view   X   magnification of the low power lens  
           magnification of the high power lens
Workings: (2)
Discussion and Conclusion:

1. Before rotating the nosepiece to a higher magnification, why should the object you are examining be in the centre of your field of view? (2)
____________________________________________________________________________________________________________________________________________________________
2. Which objective lens allows you to observe the largest field of view? (1)
______________________________________________________________________________
3. Which objective lens allows you to see the greatest detail? (1)
______________________________________________________________________________
Part C:  Viewing a Prepared  Slide and Estimating the Size of an Object
Materials: (1) ____________________________________________________________________________________________________________________________________________________________
Procedure:  As per text, p.17 and below

Estimating the size of an object

1. Place the prepared slide on the microscope stage and focus the image under low power, using first, the coarse adjustment knob, followed by the fine adjustment knob, until a sharp image is seen

2. You can determine the size of one of the blood cells by simply dividing the field of view for low power by the number of specimens that you estimate could fit end to end across the field of view.

3. Find the specimen length for the high power field of view.

Observations:

Estimate of size of a single blood cell at low power = 


µm (1)
Workings: (1)
Estimate of size of a single blood cell at high power = 


µm (1)
Workings: (1)
Sketch of Blood Cell at High Power: (4)
	


Note: Label the nucleus, nucleolus, cytoplasm and cell membrane above.

Discussion and Conclusion:

1. Which objective power enabled you to determine the most accurate actual specimen length?  Why? (2)
___________________________________________________________________________________________________________________________________________________________
2. What size specimen would be very difficult to determine the actual specimen length?  Why? (2)
___________________________________________________________________________________________________________________________________________________________
Part D:  Making Scale Drawings
Materials: (2) __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Procedure: 

1. Make a wet mount of the onion epidermis.  This will require you to hold the onion bulb scale so that the inner concave surface faces you and snap it backwards.  Peel off the thin inner layer and use a small razor blade to cut a piece of the epidermis that is about 1 cm2.  Place the epidermis in a thin layer of water on a slide and cover with a cover slip.

2. Examine the wet mount using low, medium and high power objectives.

3. Return to low power and remove the slide from under the microscope and irrigate the slide using the iodine.  You may need to add more water.

4. Examine under low, medium and high power.

5. Under high power, draw a formal biological drawing of one of the plant cells.  Include and label the cell walls of adjacent cells to show how the cell is positioned in regard to the other cells.  Be sure to also label the following structures: cell wall, cell membrane, cytoplasm, vacuole, nucleus, nucleoli and nuclear membrane.  Include this drawing in your observations.  Be sure to include title, magnification, scale, notes and other relevant details.

Observations:

1. Show your calculation for actual specimen length. (2)
2. Show your calculation for scale. (2)
3. Attach your formal biological drawing to this lab report.  Be sure to include the parts indicated in the procedure. (12)
Discussion and Conclusion:

1. Why do these onion cells not have any green chloroplasts with the pigment chlorophyll? (2)
____________________________________________________________________________________________________________________________________________________________
2. What differences did you see in the onion cell when it was not stained to when it was stained?  Explain. (1)
____________________________________________________________________________________________________________________________________________________________
3. In what ways does the onion cell differ from the animal blood cell in Part C? (2)
____________________________________________________________________________________________________________________________________________________________
4. What ways are the three (3) main ways that plant and animal cell differ from each other in regard to the types of organelles they possess? (3)
____________________________________________________________________________________________________________________________________________________________
Part E: Observing Depth of Field
Materials: (1) ____________________________________________________________________________________________________________________________________________________________

Procedure: As per text, page 18

Observations:

The sequence of threads from top to bottom: (3)


	Order
	Color

	Top
	

	Middle
	

	Bottom
	


Discussion and Conclusion:

1. Define depth of field. (2)
____________________________________________________________________________________________________________________________________________________________
2. Distinguish between depth of field and field of view. (2)
____________________________________________________________________________________________________________________________________________________________
3. Were all three threads in focus at low power?  Explain. (2)
____________________________________________________________________________________________________________________________________________________________
4. Is it possible for all three threads to be in focus at the same time in high power?  Why or why not? (2)
____________________________________________________________________________________________________________________________________________________________
5. Which objective lens provides the greatest depth of field?  Explain. (2)
____________________________________________________________________________________________________________________________________________________________
Part F: Preparing a Wet Mount
Materials: (1) ____________________________________________________________________________________________________________________________________________________________
Procedure:  As per text, page 18-19.

Observations: 

Sketches of letter: (3)
	Low Power
	Medium Power
	High Power

	
	
	


Direction of Movement: (4)
	Movement of Slide
	Appearance of Movement through the Microscope

	Up
	

	Down
	

	Right
	

	Left
	


Discussion and Conclusion:

1. What changes in the letter did you observe as you moved from low to high power? (2)
____________________________________________________________________________________________________________________________________________________________
2. What do you think the specimen appeared to move in the opposite direction when you viewed it under the microscope? (1)
____________________________________________________________________________________________________________________________________________________________
Part G: Prokaryotic Cells with the Light Microscope and Electron Micrographs
Materials: (1) ____________________________________________________________________________________________________________________________________________________________
Procedure:
1. Examine with the light microscope prepared slides of representative bacterial cells [rod shaped (bacilli), spherical (cocci) and spiral (spirilla)] 

2. Examine the transmission electron micrograph of the bacterial cells on page 132 of the text.

Observations:

Sketches of shape that for each bacterial cell: (3)
	Bacilli
	Coccus
	Spirilla

	
	
	


Questions:
1. Why can you not complete a formal biological drawing for these bacteria under the light microscope? (1)
____________________________________________________________________________________________________________________________________________________________
2. (a) What differences do you observe when you compare what you observed under the light microscope to the electron micrograph? (2)
____________________________________________________________________________________________________________________________________________________________
(b) Explain why you experience these differences between an electron microscope and a light microscope? (5)
____________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________
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