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Viewing a Ruler under the Microscope

1. Position the ruler on the microscope stage withnilmaber 10 facing you when you are not
looking through the microscope. Now, with the 4xeahive in place, center the number 10 in
the field of view (you will need to do this with yphands since the mechanical stage will not
hold the ruler) and examine it through the micresco
a. Is the image right side up or upside down (Cirdaryanswer.)?

right side up upside down

b. Draw the image that you see through the objective.

c. Move the ruler forward. Which way does the imageven(Circle your answer.)?
backwards forward
d. Move the ruler to the left. Which way does the imagpve (Circle your answer.)?

left right



Magnification and Field of View

2. Move the ruler so that you can see the millimetarkimgs.
a. Draw the image that you see through the objective.

b. What is the diameter of the field of view (in mn{;lOTE — The distance between each line
is 1 mm.)

c. What is the diameter of the field of view in pum"é¢fe are 1000 um in 1 mm. If you are
uncertain about how to make this calculation, pessk.)

d. What is the total magnification at this point? (kfially the magnification of the objective
with the magnification of the 10x ocular.)



3. Switch to the 10x objective and examine the rularkimgs again.
a. Draw the image that you see through the objective.

b. What is the diameter of the field of view (in mn{;lOTE — The distance between each line
is 1 mm.)

c. In percent, how wide is the field of view now comgzato the previous measure? (Divide
the current length of the field of view by the |&#mgf the previous field of view and
multiply it by 100 to convert it to a percentage.)

d. What is the total magnification at this point?

e. In percent, how much larger are objects at thismfi@gtion than they were at the previous
magnification (from 2d)? (Divide the current magration by the previous magnification
and multiply it by 100 to convert it to a percergayes, the answer is greater than 100%.)



Viewing a Stage Micrometer under the Microscope

4. Remove the ruler and clamp a stage micrometerpiaice in the mechanical stage. A stage
micrometer is a slide that has a miniature (2.00 muter on it. It allows you to measure
distances to the nearest micrometer. Move the alidend with the mechanical stage while
focusing with your left hand. The movement of théeswill make it easier to find the
micrometer. If you cannot find the micrometer wittie 10x objective in place, switch back to
the 4x objective to find it, focus on it, and themitch back to the 10x objective.
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Figure 1: Expanded view of the stage micrometer. Noticeé iha.0 mm long and has divisions
every 0.1 mm (or 10Qm).




a. With the 10x objective in place, draw the imagd #ltal see through the objective.

b. What is the diameter of the field of view (in mm)?

o

How close is this new measurement to your previneasurement using a ruler (3b)?

o

What is the diameter of the field of view (in pngYhere are 1000 pm in 1 mm. If you are
uncertain about how to make this calculation, pessk.)

. Switch to the 40x objective and examine the stageameter markings. Adjust the ruler and
focus to position and observe the millimeter magkibetter.
a. With the 40x objective in place, draw the imagd #ltal see through the objective.

b. What is the diameter of the field of view (in mm)?

c. What is the diameter of the field of view (in pm)?



6. Switch to the oil immersion objective and examine $tage micrometer markings. Adjust the
ruler and focus to position and observe the maskbgjter.
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Figure 2: Expanded view of the first 0.4 mm (400
um) of the stage micrometer. Notice that the first
0.1 mm segment is further divided into 0.01 mm (10
um) segments. The 0.2 mm line is pointed out.

a. What is the total magnification at this point?

b. In percent, how much larger are objects at thismifi@gtion than they were at the previous
magnification (from 3d)? (Divide the current magration by the previous magnification
and multiply it by 100 to convert it to a percergayes, the answer is greater than 100%.)

c. Move the stage micrometer so that the 0.2 mm Sranithe right edge (see Figure 2). Draw
the image that you see through the objective.



d. What is the diameter of the field of view (in pm)

e. In percent, how wide is the field of view now comgzhto the previous measure? (from
4d)?

7. Is there a relationship between magnification deddiameter of the field of view? Answer (a)
and (b) to find out.

a. Collect the data from the previous pages andrfithis table. To determine the percent
change in magnification, divide the current maguaifion by the total magnification in the
4x objective row and then multiply by 100. To detere the percent change in field of
view, divide the current diameter of the field edw by the diameter of the field of view in
the 4x row and then multiply by 100.

Objective | Total Percent Changein | Diameter of the | Percent Changein
Magnification | Magnification Field of View Field of View
(compared to 4x) (in pm) (compared to 4x)
4X 2d 100% 2¢ 100%
10X 3d 4d
40X 5¢
100X 6a 6d

b. Generally, what happens to the diameter of thd fitlview as the magnification increases
(Circle your answer.)?

increases decreases



Magnification, the Iris Diaphragm and the Depth of Field

8. Turn the 4x objective into place. Remove the staggometer, clean the oil off it, and return it
to its box at the front of the lab. Pick up onelaf prepared slides of three threads and clip it
into the mechanical stage. Center on the locatioare/the three strings cross so that you can
see all three strings, and then rotate the 10xctbgeinto place.

Figure 3 Expanded view of the thread slid&ar ply focus on

the middle thread (in this case, the blue one). May need to
move slightly off center to just focus on the melthread, but
try to set the image so that the top and bottoreitis are still

in the field of view.

a. Now move the iris diaphragm all the way to the fefar 100x (wide open). What is the
maximum number of strings that arefotus at one time? (Write a number.)

b. Move the iris diaphragm all the way to the rightnéx (closed down). How many of the
strings can you focus on at one time? (Write a renjb

c. Does the amount of light increase or decrease aslgge the iris diaphragm, i.e., move the
iris diaphragm to the right? (Circle your answer.)

increase decrease

d. Does the color of the strings become brighter okefaas you close the iris diaphragm, i.e.,
move the iris diaphragm to the right? (Circle yaoswer.)

brighter darker



9. Switch to the 40x objective and use the fine foadisistment t@lear ly focus the image of the
middle thread as sharp as possible. Note thatat t;me of the threads is in focus.
a. Now move the iris diaphragm all the way to the hedtar the 100x symbol (wide open). How
may of the three main threads andocus at one time? (Write a number.)

b. Can you easily determine the colors of the othergwings?

No Yes

c. Close the iris diaphragm, i.e, move the levertadlway to the right by the 4x symbol.
Sharply focus on the middle thread. How many oftkinee main threads can you focus on at
one time? (Write a number.)

d. Can you easily determine the color of the other $tvimgs?

No Yes



SUMMARY

10. Generally, what happens to the intensity of thitl{gloes it increase or decrease) as the iris
diaphragm is closed (moved to the right) (Circleryanswer.)?

increases decreases

11. Generally, does the brilliance of the colors bectmghter or darker as the iris diaphragm is
closed (moved to the right) (Circle your answer.)

brighter darker

12.Generally, does the depth of field, i.e, to the hanof threads that are in sharp focus become
larger or smaller as the magnification increasesli€your answer.)?

larger smaller

13.Generally, does the depth of field become thickeéhmner as the iris diaphragm is closed
(moved to the right)? (Circle your answer.)

thicker thinner
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