
Learning About Cells What Is a Microscope?

Studying Cells    ~
You have learned that cells come in different sizes. Most cells are so small that they are

invisible to the unaided eye. They can only be seen with the use of an important scientific tool
called the microscope. A microscope is an instrument that magnifies very tiny things in order
to make them appear larger. Before we can observe and study cells, we must first learn to use
the microscope. Micro means "very small," while scope means ’~to look at." Some microscopes
are very simple and are similar to a hand lens or magnifying glass. Have you used a hand lens
before? If you were to look at a spider with a hand lens, you would be able to see tiny structures
on the spider that you couldn’t see without the hand lens.

Most microscopes and magnifying glasses use light and lenses (curved pieces of glass)
to magnify the object. The lens bends the light rays in order to make an enlarged image. A
lens maker, Anton van Leeuwenhoek, invented the first simple microscope. Later, two Dutch
eyeglass makers, Hans and Zacharias Janssen, invented the first compound microscope (a
microscope that uses more than one lens). Their microscopes had a lens at each end of a tube,
but the lenses were of poor quality, and the images were blurred and distorted.

It wasn’t until 1670, that the quality of the lenses improved enough to produce a c.lear
image in the field of view. A field of view is the circular image you see when you look through
the eyepiece. When a cell is viewed under a light microscope, some of the tiny structures inside
the cell can be seen. These tiny structures are called organelles. You will learn about cell or-
ganelles in another lesson. Microscopes can magnify an object only so much before the image
of the object becomes blurry.

Lenses
As you probably know, a lens is a curved piece of glass. Some lenses have one curved

surface and one flat surface, while others have two curved surfaces. Lenses that curve outward
like the surface of a sphere are convex lenses. Lenses that curve inward like the inside of a
hollow ball are concave lenses. Some lenses are a combination of both.

DIFFERENT TYPES OF LENSES

Concave Concave on Convex Convex and
both sides Concave

Convex on
both sides
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Kinds of Microscopes
There are many different kinds of microscopes. Microscopes are either simple

(containing one lens) or compound (containing two or more lenses). A simple microscope is
like a magnifying glass. Have you ever used a hand lens before? If so, you have used a simple
microscope.

Light microscopes use light"a~d lenses to magnify (enlarge) things. The microscopes
you use in your classroom are compound light microscopes. They let light pass through the
object and then through two or more lenses. Convex lenses are used as magnifying lenses and
bend the light toward your eye. They usually have an eyepiece lens with the power to magnify
something ten times. The objective lenses vary in power.

Using the different objective lenses changes the magnification of the microscope. The
low-power objective is usually a 10X magnification lens. It shows more of the object but less
detail. The high-power objective contains the lens with the greatest amount of magnification. It
shows less of the object you are viewing but shows it in greater detail. The magnification power
of a microscope is the product of the magnifying power of the lenses. Take the magnification of
the eyepiece and multiply it by the magnification of the objective (nosepiece) lens to determine
the total magnification of the microscope. A standard microscope can make objects appear 50
to 500 times larger than their actual size.

Calculating the Magnification of a Microscope
Eyepiece Lens X Objective Lens = Total Magnification

Eyepiece lens =
Objective lens =
Total magnification =

10X (magnification)
40X (magnification)

400X (the product of 10 x 40)

Electron microscopes use electrons to magnify objects; this type of microscope does
not use light. Electrons are the particles that light up your television screen. When a cell is
viewed under an electron microscope, its organelles can be seen clearly. The transmission
electron microscope (TEM) is used to study parts inside a living cell. The scanning electron
microscope (SEM) is used to view dead cells and tissue. It is also used to see the surfaces
of the whole object. These microscopes are very expensive and are not likely to be found in
your classroom. They are used in research centers, hospitals, and doctors’ offices. Electron
microscopes can magnify objects 300,000 times their actual size.

Your classroom may have a light stereoscope microscope; this type of microscope is
used to see three-dimensional views of objects too thick to let light pass through. For example,
if you wanted to see an earthworm up close, you would use one of these microscopes. This
microscope has two ocular (eyepiece) lenses.
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DIFFERENTTYPES OF MICROSCOPES

What Is a Microscope?

Simple Microscope

Scanning Electron Microscope (SEM)

Light Stereoscope Microscope

Transmission Electro .n Midroscope (TEM)
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Learning About Cells

Name:

_W~,hat Is a Microscope?: Reinforcement Activity

Date:           -

To the student observer: What does the word microscope mean?

Analyze: When you change the objective lens from low to high power, what effect does thal
have on the image of the object being viewed? (How does it appear to change what you see
in the microscope?)

Directions: Answer the following questions:

1. How does a compound microscope differ from a simple microscope?

2. If the eyepiece of the microscope has a 10X lens and you are using a 55X high-powe

objective lens, what is the total magnification in high power?

3. What kind of microscope is found in most classrooms?

4. What kind of lens curves outward like a sphere?

5. What kind of microscope has the greatest magnification? (used to study cell structures)

6. Which microscope would you use if the object is too thick to let light pass through.
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Learning About How to Use a Microscope

A License to Learn
Observers, are you ready to get your license to use a microscope and learn about cells?

Microscopes are fun and easy to use if you know their parts and what they do. Microscopes
are very expensive and require knowledge to use them properly. Always use both hands to
carry a microscope. One hand should be on the arm, and the other hand should be under the
base. Always store microscopes with the low-powder objective in place. When focusing your mi-
croscope, use the low-power objective first. All microscopes have the same basic parts: Read
about the parts of the microscope and locate each part in the drawing below. The sheet on the
next page will help you study for your microscope test. Once you’ve passed your test, you will
get a license to operate a microscope and study cells.

Arm: supports the body tube and is used to carry the microscope.
Base: supports the microscope and is used to carry it; the bottom part of the microscope.
Body tube: Light passes through this hollow tube; it also maintains the correct distance between

the eyepiece lens and the objective lens.
Coarse adjustment knob: turns to raise and lower the body tube or stage for focusing; always

use this knob first.
Diaphragm (DY uh fram): changes the amount of light that enters the body tube
Eyepiece: contains the lens you look through; the top part of the microscope.
Fine adjustment knob: moves slightly and is used to sharpen th~ image.     .
Mirror or light source: is used to send light up through the hole in the stage, object, and

lenses.
Nosepiece: holds the objective lenses and rotates to change the magnification.
Objective lenses: usually range from 10X to 40X magnifi(~ation; located on the nosepiece.
Stage: supports the object (microscope slide) being viewed.
Stage clips: hold the microscope slide in place.

Eye~"

Body tube

Objective

Stac

Diaphragm
Mirror �

light source
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Name:

of a

Date:

The Parts of a Microscope

Directions: Use this sheet to label the parts of the microscope. On your own paper, explain the
function of each part. This will make a great study tool to gain your license to use a microscope.
Good luck, observers!

go
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Do
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E

Go

No
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