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Master

9
Master

The Optical Microscope Use with Chapter 7, Section 7.1

Reteaching SkillsReteaching Skills

Eyepieces
Contain magnifying lenses 
to look through

Light source
Allows light to reflect
upward through the
diaphragm, the specimen,
and the lenses

Diaphragm
Regulates the amount of
light that passes through
the specimen

Stage
Supports the microscope
slide

High-power objectives
Contain lenses with
greater powers of
magnification

Revolving nosepiece
Holds and turns the
objectives into viewing
position

Fine adjustment
Sharpens the image under
high and low magnification

Coarse adjustment
Focuses the image 
under low power

Stage clips
Holds the microscope
slide in place

Low-power objective
Contains the lens with 
low power magnification

Arm
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Worksheet

9
Worksheet

The Optical Microscope
Reteaching SkillsReteaching Skills

Use with Chapter 7, Section 7.1

1. What is the function of the diaphragm?

2. If you want to change the objective lens through which you are viewing a specimen,
what must you do?

3. What knob is turned to focus an image under low power?

4. What is the purpose of having a light source on a microscope?

5. Explain the significance of the term compound in describing a modern light microscope.

6. Identify the parts of the microscope that are used for supporting the specimen and 
holding it in place.

7. If the magnifying power of an eyepiece is 10� and that of an objective is 45�, by how
much is a specimen magnified through this combination of lenses?

8. What is the fundamental difference between a compound microscope and the simple
microscope that van Leeuwenhoek used in the 1600s to describe living cells?

9. What major advantage does a transmission electron microscope have over a compound
light microscope? What is its major disadvantage?
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EXPLORATIONEXPLORATION
Use of the Compound
Light Microscope

Lab

7-1
Lab

Possibly the most important instrument used by biologists is the microscope. A microscope
aids scientists by allowing them to investigate worlds that otherwise are too small to be

seen. A compound light microscope magnifies objects up to approximately 1500 times their 
natural size.

Two types of slides are used with the compound light microscope: prepared slides and tem-
porary wet mounts. Prepared slides are made to last permanently. As their name suggests, tem-
porary wet mount slides are not permanent. Many of the slides you will use in this course will
be wet mounts. You will make these slides yourself.

• Practice proper handling and use of the 
compound light microscope.

• Identify the parts of a compound light 
microscope.

• Locate objects under low- and high-power 
magnifications.

• Prepare a wet mount of an insect leg.

compound light 
microscope 

coverslip
preserved insect leg
lamp (if needed) 
microscope slide
dropper

lens paper
water
forceps
plastic or rubber gloves
laboratory apron
goggles

Part A. Learning Microscope Parts
and Functions
1. Look at Figure 1 to learn how to carry a micro-

scope. Note that the student is carrying the
microscope with two hands and holding it against
her body. Also note that the microscope is carried
straight up.

2. Position the concave (curved) surface of the mirror
so that it is turned toward a light source, such as
ceiling lights, windows, or a desk lamp. The mirror
is attached to most microscopes by means of a
swivel joint. If a lamp is built into your microscope,
it replaces the mirror and outside light source.
CAUTION: Never use direct sunlight as a light
source. Direct sunlight will damage your eyes.

3. Look at Figure 2. Use the diagram that looks more
like your microscope to locate microscope parts.
a. Does your microscope have a lamp or a mirror?

b. What type of diaphragm does your micro-
scope have?

A diaphragm controls the
amount of light entering
the microscope. Turning
the diaphragm adjusts the
amount of light passing
through the microscope.
4. Use Figure 2 to

help you locate the
revolving nosepiece,
high-power objective,
and low-power objec-
tive on your microscope. The low-power objec-
tive is identified by a 10� marking or by its short
length. The high-power objective usually has a
43� marking and often is longer than the
low-power objective. The objectives can be
changed by turning the nosepiece as shown in
Figure 3.

5. Place a check mark in the square next to each
part of the microscope you have located.
❏ diaphragm ❏ high-power objective
❏ lamp or mirror ❏ low-power objective
❏ revolving nosepiece

OBJECTIVESOBJECTIVES MATERIALSMATERIALS

PROCEDUREPROCEDURE
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Figure 1
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Do not continue with the lab until you know where
these five parts are located.

6. Use Figure 2 to help you locate the eyepiece,
coarse-wheel adjustment, fine-wheel adjustment,
stage, and stage opening on your microscope.

7. Place a check mark in the square next to each
part of the microscope you have located.
❏ eyepiece ❏ stage
❏ coarse-wheel adjustment ❏ stage opening
❏ fine-wheel adjustment
Do not continue with the lab until you know where
these five parts are located.

Part B. Using the Microscope
1. Turn on the lamp or position the mirror toward

the light source.
2. Turn and click the low-power objective so that it

is directly over the stage opening. An objective is

in proper viewing position when it is directly
over the stage opening. Most microscopes will
“click” when the objective is in proper viewing
position.

3. Look through the eyepiece of the microscope.
A circle of bright light should now be visible.
Keep both eyes open. Keeping both eyes open
will reduce eyestrain.

4. Adjust the mirror and diaphragm to make the
circle of light as bright as possible.

5. Look to the side of the microscope as shown in
Figure 4. Slowly turn the coarse-wheel adjust-
ment back and forth. DO NOT force the wheel
once it stops. When the wheel stops, turn it in
the opposite direction. Note the movement of
the low-power objective in relation to the stage. 
a. In which direction does the objective move as

you turn the coarse-wheel adjustment toward
you?

b. In which direction does the objective move as
you turn the coarse-wheel adjustment away
from you?

6. The objectives and eyepiece should be cleaned
with lens paper at the beginning of each labora-
tory period. Use one piece of paper and gently
wipe each lens. Always use lens paper to clean lenses.
Other types of paper may scratch or smear lenses.

PROCEDUREPROCEDURE continued

Figure 2

Figure 3
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Part C. Preparation of a Temporary
Wet Mount
A temporary wet mount consists of some object,
such as an insect leg, placed in a drop of water on
a slide with a coverslip over the object. Use the 
following steps in preparing your wet mount.
1. Add a small drop of water to a slide as shown

in Figure 5A.
2. Place the insect leg to be viewed in the water

drop. Use one insect leg only.
3. Use forceps to position a coverslip as shown in

Figure 5B. Use of forceps prevents fingerprints
getting on the coverslip.

4. Lower the edge of the coverslip down slowly over
the water drop and object. This procedure will
prevent the trapping of air under the coverslip.

Part D. Locating an Object Under
the Microscope
1. Click the low-power objective into viewing posi-

tion. NOTE: Always locate an object first with low-
power magnification even if a higher magnification is
required for better viewing.

2. Place the wet mount of the insect leg on the
stage of your microscope. Position the slide on
the stage so the insect leg is directly over the
center of the stage opening. Secure the slide in
place with the clips.

3. Look to the side of your microscope as shown in
Figure 4. Slowly lower the low-power objective
by turning the coarse-wheel adjustment until the
objective almost touches the glass slide. Some
microscopes have an automatic stop that prevents
lowering the objective onto the slide. Other
microscopes do not. CAUTION: Never lower
the objective toward the stage while looking
through the eyepiece.

4. While looking through the eyepiece with both
eyes open, slowly turn the coarse-wheel adjust-
ment so the objective rises, or moves away, from
the stage. The insect leg should soon come into
view. 

5. Bring the insect leg into sharp focus by turning
the fine-wheel adjustment.

Part E. Increasing the Magnification of
the Microscope
1. Any object to be viewed under high-power mag-

nification is always located first under low power and
focused. Locate and center the insect leg under
low power of your microscope.

2. Move the low-power objective out of viewing
position. Look first to the side of the microscope
and then turn the nosepiece. Click the high-
power objective into viewing position.

3. Look through the eyepiece. The insect leg
should be visible. However, it may need to be
focused. Use only the fine-wheel adjustment to
sharpen the focus. CAUTION: Never use the
coarse-wheel adjustment for focusing with high
power. Damage to the lens and slide may result
if the coarse-wheel adjustment is used.

4. If you are unable to find the insect leg, do the
following: while looking through the eyepiece,
move the glass slide slightly to the left, right,
away from, or toward you. These movements
may help to reposition the insect leg directly
in the center of the high-power objective.

5. Repeat Parts D and E if you are unable to locate
the object under high power.

PROCEDUREPROCEDURE

Figure 4

Figure 5

continued
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The eyepiece contains a glass lens that magnifies 10 times (10�). The low-power objective also
contains a lens that magnifies 10 times (10�). Therefore, the total magnification of an object
viewed under low power is 100�. Total magnification is calculated by multiplying the magnifi-
cation of the objective by that of the eyepiece.

1. What is the total magnification of your microscope under low power? (Use the numbers

printed on your low-power objective and eyepiece if present.)

2. What is the total magnification of your microscope under high power? (Use the numbers

printed on your high-power objective and eyepiece.)

DATA AND OBSERVATIONSDATA AND OBSERVATIONS

1. Match the microscope parts with their functions. Write the letter of the function in front
of the correct part.
_______ diaphragm
_______ stage opening 
_______ mirror or lamp
_______ eyepiece 
_______ low-power objective 
_______ high-power objective 
_______ revolving nosepiece 
_______ coarse-wheel adjustment 
_______ fine-wheel adjustment 
_______ stage

2. Identify the following statements as true or false.
_______ a. Total magnification of a microscope is determined by adding the eyepiece-lens magnification

to the objective-lens magnification.
_______ b. The fine-wheel adjustment must be used to sharpen focus when using high-power magnification.
_______ c. Always look to the side of a light microscope when lowering the objective.
_______ d. The eyepiece of a microscope is marked 10�. The high-power objective is marked 50�.

The total magnification is 500�.

ANALYSISANALYSIS

a. Allows light to pass through stage 
b. Brings objects into rapid but coarse focus 
c. Regulates amount of light entering microscope 
d. Is attached to revolving nosepiece and contains a lens

capable of 10� magnification 
e. Contains a lens capable of 43� magnification
f. Supports slide 
g. Directs light into microscope 
h. Turns to change the objective positioned over the stage

opening
i. Contains a lens capable of 10� magnification 
j. Brings objects slowly into fine focus

1. Collect standing water from a variety of sources such as tree stumps, bird baths, or puddles. With a
microscope, see how many different organisms you can find in the water. Check your library for books
that might help in identifying the microscopic organisms.

2. Research the construction of early microscopes, such as the simple instruments made by Anton van
Leeuwenhoek. Determine how a simple microscope is different from a compound light microscope
and draw diagrams showing the optics of each.

FURTHER EXPLORATIONSFURTHER EXPLORATIONS




