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THE MICROSCOPE
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usc the coarse adjustment (o very slowly move
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the objective away from the slide
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8. As soon as the specimen comes into view. usc the fine adjustment to bring about sharp focus.

9. Never turn adjustments while looking through the microscope so that the objective and slide move closer
together. If you do not find (he specimen. start the whole procedure over from the beginning,

. L. Locate the specimen with the low power objective.

Ficld of Vision using
I Low Power Objective

Field of Vision using

the High Power Objective
(about 1/4 the size of the
low power field of vision)

3. Be sure the low power is in sharp focus.
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igh power objective is aligned with the ocular. The
notify your instructor.

high power objective should NOT strike the slide. If it does ,

. It may be necessai

Ty 10 increase the amount of light passing through the specimen. To do this adjust the
diaphragm.
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s of lenses - one located in the objectives and another
located in the ocular. The total magnification which may be

achieved is determined by multiplying the power of the
objective (indicated on the objective as 10x, 40x, etc.) by the power of the ocular (10x on the microscopes you will be
using).

(2)  If the ocular is 10x and the objective is 43x, the total magnification would be 5
(3) Determine the total magnification using the low power objective (a) (b) the high power

" "Maghnificatistiis ¥ very TMpSiant property of & microstope: However, ﬁﬁl-s‘ss'me‘?mcmswpﬂ(as‘ 8008 reSoIVing Power
very littie is gained by great magnification. Resolving power may bedef}ne‘g‘as the ability to di 'nggjﬂ':_lwo points lying
close together as being scparate. If. while driving at nigh? you meet an on-con‘lihg*;e"ﬁibl?on a'long, straigMi*stretch of

i € your eyes do not have the resolving power

the vehicle approaches closer thar'you are
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[image: image3.jpg]to distinguish the light as coming from two different locations. It is only as the vehicle approaches closer that you are
able to detect the two head-lights. Microscopes with poor resolving power result in “fuzzy” images and all that is
accomplished with high magpnification is an enlarged “fuzzy” image. Low priced microscopes which boast of great
magnifying power usually have poor resolving power and are therefore not very useful instruments.

IV. Estimating the size of a microscopic object -- The size of a microscopic object may be measured by using specially
marked oculars. These oculars are expensive and are not available for our use. We can estimate the size of the objects
we are viewing. however by the following two procedures.

1. Measurcment of the ficld of vision - In this procedure the width of the field of vision is measure and the size of the
objet is estimated based on this measurement.

A . The organism shown is approximately 1/7
¥ the size of the field of vision and is
therefore about 2/7 mm in length

Field of Vision

B. The diameter of the field of vision is determined as follows:
1. Center a clear metric ruler across the opening in the stage.
2. Using low power focus on the ruler, .
3. Bring one of the millimeter lines to the edge of the field of vision and measure the field. Your measurement will
be in millimeters. Microorganisms are much smaller than a ‘millimeter and thus their size is often expressed in
the metric unit known as a micrometer. A micrometer is 1/ 1000 of a millimeter - that is there are a 1000
micrometers in one millimeter.

(4) Express this measurement in mm and p (micrometers

(5) Object on slide

(6) Size of object

4. The width of the high power field of vision is determined as follows:

Determine the difference between the magnifying powers of the high power and low power objective (ex. low
power = 10x, high power = 40x. High power objective is 4x greater.)

The inverted difference between the magnifying powers of the high power and low power objectives indicates the
fractional size of the high power field as compared to the low power field.

In the above example the inverted d.iﬁérence =1/4.

Therefore. the high power field is 1/4 the size of the low power field. Width of high power field = low power fi
X inverted difference.

(7) If the low power field is 2 mm, what is the diameter of the high power field in the above example?
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V. Rules for the Usc and Carc of the Microscope.

The microscope you are using arc expensive instruments. You are expected to take great care in using them. The
following rules will help you take care of the microscopes.

1. Use only lens paper to clean the ocular and objective lenses. Dirt and dust which interfere with viewing through the
microscope may be located on the ocular, the objective or the slide.

-Dirt on the ocular will move when the ocular is rotated.

-Dirt on the objective will disappear as you switch from one objective to the other.
-Dirt on the slide will move as the slide is moved.

2. Try to keep both eyes open when looking through the microscope even if you have to cover the unused eye. Keeping
one eye closed can result in eye strain and headache.

w

When focusing with the coarse adjustment knob, be sure the distance between the slide and the objective is
increasing.

+. When carrying the microscope, place the base in one hand and place the other hand around the arm so that the
microscope is held in an upright position

5. Always find the object with the low power objective before using high power.

VL Preparation of Temporary Slides (Wet Mounts)

From time to time you will be expected to make temporary mounts of living material or of microscopic animal or plant
structures. The procedure for making such slides is rather simple, however it will take practice to make good clear slides
Materials to be studicd are usually placed in a drop of water on a piece of glass called a slide. The material is then
covered with a cover slip. This type of slide is called a wet mount.

* The first slide we will make is one of pond water.

Proccdure

Sccure a clean slide and cover slip from the demonstration table. Using-s medicine dropper, place a drop of-pond water
near the center of the slide. Then place the cover slip over the water. It takes'some skill to place the cover slip on the
slide in such a way as to prevent air bubbles from collecting in the mount. The best way is to hold the cover slip at a 45°
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,DO (10) - Make a sketch of three of the Organisms you observed. .

o i

VIL. Observation of cell structure

1. Place a drop of tap water near the center of the slide.
2. Placc the object 1o be viewed in the drop of water.
3. Cover with a cover slip and view under low power.

Note: A staining solution (iodine, methylene blue, eic.) may be substituted for the drop of water. The stain often makes
it possible to more clearly obscrve some cell structures.

A. Plant Cells:

1. Anacharis leaf (sce bulletin board for illustration of procedure). Prepare a wet mount of a leaf from Anacharis.

Do nk Mount the Icaf in water, cover with a cover slip and view under lower power. Finer detail may be observed by
Viewing under the high Ppower object.
Do

names of the cell parts You have drawn. Your instructor will help you name them. Our major objective is that you
learn to carcfully observe. If you do not know the names of the cel] Structures you have seen label them as =A™
"RITE™ ot

2. Onion cells

onion skin. You may be able to observe some cell parts in the onion skin more clearly if you mount the onion skin
!0 a drop of iodine rather than a drop of water.

(12) Drawa single cell of onion skin and indicate all of the ce]] parts you can observe,
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(13)  Name some ways the Anacharis leaf cell and the onion skin cell are similar.

D s mmces Obyscabe Pacpuacd sl of : 5p: g, Eoplma, Volvoy

At the demonstration table are beakers containing 3 species of algae.

(15)  Make a wet mount of each specics and indicate as many differences in the cell structure of cach as you can.

. (14)  Namc some ways they differ

lDO B. Animal Cells

1. Human cpithelial cells - Take a toothpick and scrap it gently along the inside lining of your cheek. Spread the

I material collected in a drop of iodine or methylene blue. Add a cover slip and observe under low and high power.

Hlustrated instructions may be seen on the demonstration table and/or bulletin board.
' (16)  Draw an epithelial check cell and label the parts of the cell you can observe.
O — 2. Protozoan cells - Add a drop of pond water to the center of a slide. Mix with it a drop of methyl cellulose to slow

down the movement of the protozoans. 5 1. EE g dre cab PR pued stchs o (-744(1”,“.-“,%

(17)  Add a cover slip and draw a protozoan cell indicating the structures which are available. Anco bu
-

(18)  Why do you think the protozoan cell is more complex than the cheek cell?





[image: image7.jpg](19)  How do plant and animal cells differ based on the observations made 1n this lab?

MICROSCOPY

1. What is mcant by resolving power?

2. What limits magmflcauon and resolving power?

3. Your lab manual states tvhat the resolving power of a good compound microscope is .2 micrometers. What gloes this m
4. How many lens systems docs a compound microscope have? b. What are they called?

5. What limitation is imposcd in the size of objects which may be viewed under the compound microscope?

6. Why is lens paper only to be used in cleaning the lenses?

7. Why is it important for the tube to be as far down as it can go when you put the microscope away?

8. Match the following:

___cye picce a. coarse adjustment
___shortest objective b. ocular
____regulates amount of light c. low power
____mount for objective lenses d. fine adjustment
___holds microscope slide e. stage

____gross focusing . iris diaphragm
___fine focusing g resolving nosepiece

9 The total magnification of a microscope with a 10x ocular and a 100x objective is

~





