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Science 10 Unit 2 - Biology

Science 10-Biology

Activity 3
Actual Size and Drawing Magnification Lab

Name
Due Date
=7 10 | | ShowMe [ Hand In ]
~? Correct and Hand In Again By
Purpose:
To measurethefield of view in each magnification of the compound monocular

microscope.
To learn how to calculate the actual size of an object using the microscope.

To learn how to calculate the drawing magnification of a sketch.

Procedure: Part 1—Field of View

1. Usingaclear ruler, measure thefield of view diameter on low, medium and high power on
your microscope. Estimate to the nearest 0.1 mm. Sketch how the ruler looksin each
magnification on page 2 of thislab. Calculate the total magnification, and a'so convert
thefield of view to micrometers (um) and record in the table below:

(Remember: 1 mm = 1000 pm)

X 1000
mm | o Hm
+1000
Microscope Power  Total Magnification Field of View (mm) Field of View (um)
L ow
Medium
High
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2. Record what you actually see of the ruler in the microscope in the circles below:

L ow Power Field M edium Power Field

High Power Field
Procedur e: Part 2—Actual Size

Actual sizeisthe real size of the object that you are looking at. Larger objects are
occasionally measured in mm. but you will mostly be measuring the object with
micrometers (um) (1/2000 of amm.)

To estimate the actual size of an object you need to know two thingsfirst:

1. The microscope magnification you are using.
2. Thefield of view (diameter) at that magnification.

Usethe table on page 1 of thislab to help you with this.
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Y ou will aso need to know the approximate number of timesthe obj ect fits acrossthe
field of view:

For example

This object would fit acrossthefield of view about 4 times.

L ow Power Field

Theformulafor finding Actual Sizeis

Actual Size = Eield of View Diameter (in ym)
(um) #of Timesit Fits

For example

If thefield of view diameter in the view above (low power) is 4000 pm,
what isthe actual size of the object?

Actual Size = Field of View (Diameter) in um = 4000 um = 1000 pum
# of Timesit Fits 4 times

1. Obtainaprepared slide with a suitable object for looking at in L ow Power. (eg. human
flea). Put in on the stage, and focusit in Low Power. Move the dlide so that the |eft side of
the object is at the left side of thefield of view. (Thiswill make is easier to estimate the
number of timesit fits.)

Draw what the obj ect looks like under the microscope. Make sure you get the size of the
obj ect compared to the size of thefield correct!

Label the Name of the object and the Microscope M agnification (Total) beside your
drawing. At this point, leave spacesfor “Actual Size” & “Drawing Magnification” blank!

Object in L ow Power
Obj ect
Microscope Magnification X
Actua Size pum
Drawing Magnification X
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2. Look on page 1 of thislab tofind the Field of View Diameter for Low Power. Usethisand
the information on the bottom of page 3 tofill in the following table

Object Viewed Under L ow Power

Microscope Field of View # of Times the
Name of Object Magnification Diameter (um) Object Fits

3. Now, usetheformulafor calculating Actual Sizeto calculate the Actual Size of this object:

Actual Size = Field of View (Diameter) in um = pm = pm
# of Timesit Fits times

4.  Now go back to the box on the right of your drawing on page 3 and write in the actual size
of the obj ect.

5. Obtainaprepared slide with a suitable obj ect for looking at in Medium Power. Put in on
the stage, and focus it in Low Power and then in M edium Power. Move the slide so that the
|eft side of the obj ect isat the left side of thefield of view. (Thiswill makeis easier to
estimate the number of timesit fits.)

Draw what the obj ect looks like under the microscope. Make sure you get the size of the
obj ect compared to the size of thefield correct!

Label the Name of the object and the Microscope M agnification (Total) beside your
drawing. At this point, leave spacesfor “Actual Size” & “Drawing Magnification” blank!

Object in M edium Power
Obj ect
Microscope Magnification X
Actua Size pm
Drawing Magnification X
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6. Look on page 1 of thislab tofind the Field of View Diameter for Medium Power. Usethis
and the information on the bottom of page 4 tofill in thefollowing table:

Obj ect Viewed Under M edium Power

Microscope Field of View # of Times the
Name of Object Magnification Diameter (um) Object Fits

7.  Now, usetheformulafor calculating Actual Sizeto calculate the Actual Size of this object:

Actual Size = Field of View (Diameter) in um = pm = pm
# of Timesit Fits times

8. Now go back to the box on the right of your drawing on page 4 and writein the actual size
of the obj ect.

9. Obtainaprepared slide with a suitable object for looking at in High Power. Put in on the
stage, and focusiit in Low Power, center it then focus in Medium Power, center it then
focusin High Power. Move the dlide so that the |eft side of the obj ect isat the left side of
thefield of view. (Thiswill makeis easier to estimate the number of timesit fits.)

Draw what the obj ect looks like under the microscope. Make sure you get the size of the
obj ect compared to the size of thefield correct!

Label the Name of the object and the Microscope M agnification (Total) beside your
drawing. At this point, leave spacesfor “Actua Size”& “Drawing Magnification” blank!

Object in High Power
Obj ect
Microscope Magnification X
Actua Size pm
Drawing Magnification X
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10. Look onpage 1 of thislabtofind the Field of View Diameter for High Power. Use this
and the information on the bottom of page 5 tofill in thefollowing table:

Object Viewed Under High Power

Microscope Field of View # of Times the
Name of Object Magpnification Diameter (um) Object Fits

11. Now, usetheformulafor calculating Actua Sizeto calculate the Actual Size of this object:

Actual Size = Field of View (Diameter) in yum = pm = pm
# of Timesit Fits times

12.  Now go back to the box on the right of your drawing on page 5 and write in the actual size
of the obj ect.

Procedur e: Part 3—Drawing M agnification

1. Usingaruler, measure the length of the drawing in mm.(Drawing size) of each object on
the bottoms of pages 3, 4 and 5 of thislab. Record the lengthsin mm in column 3 of the
table below. Also, convert the lengths to pm and record in column 4.

x 1000
mm > Km

For each object also record the actual size in column 5. (This should now befound in each box
next to the drawings of the olj eds.)

Drawing Size Drawing Size Actual Size
Magnification Object (mm) (um) (um)

Low
Power

Medium
Power

High
Power
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Theformulato calculate Drawing M agnification is

Drawing M agnification = Drawing Size (um)
Actual Size (um)

2.  Cadculate the Drawing M agnification for the object viewed in L ow Power. Get the
Drawing Size and the Actual Size from the table on the bottom of page 6.

Drawing M agnification = Drawing Size (um) = pm = X
Actual Size (um) pm

Enter thisvaluefor Drawing M agnification in the box next to the sketch of the object
viewed under L ow Power on page 3 of thislab.

3. Cadculatethe Drawing M agnification for the object viewed in M edium Power . Get
the Drawing Size and the Actual Sizefrom the table on the bottom of page 6.

Drawing M agnification = Drawing Size (um) = pm = X
Actual Size (um) pm

Enter thisvaluefor Drawing M agnification in the box next to the sketch of the object
viewed under Medium Power on page4 of thislab.

4. Calculate the Drawing M agnification for the object viewed in High Power . Get the
Drawing Size and the Actual Size from the table on the bottom of page 6.

Drawing M agnification = Drawing Size (um) = pm = X
Actual Size (um) pm

Enter thisvaluefor Drawing M agnification in the box next to the sketch of the object
viewed under High Power on page 5 of thislab.

Questions:

1. A student sketches an organism and the sketch is 5.0 cm long. The actual size of the
organism is 200 pm.

a)50cm= mm = pum

b) Calculate the Drawing M agnification. Show the formulain your solution.

Answer X
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2.  TheDrawing M agnification of asketch is200 X and the actual size of the object is
100 pm.
a) Calculate the length of the drawing (drawing size) in um.

Answer pum

b) Calculatethe drawing sizein mm incm.

3. The Medium Power Field Diameter on a certain microscope is 1600 pum. An obj ect’s length
measures 1/3 of the diameter of the field. Calculate the actual size of the object in um.
Show theformulain your solution.

Answer Mm
4. TheLow Power Field Diameter in a certain microscope is4000 pm. An organism stretches

% of the way acrossthefield.
a) Calculate the actual size of the organism. Show theformulain your solution.

Answer pum

b) A student drawsa sketch of the organism which is 10.0 cm long. Calculate the
Drawing M agnification of the sketch. (Dorn'tforget to change the 10.0 cmto um
first!) Show theformulain your solution!

Answer X

5. The picture showsfive organisms stretched across the High
Power Field of a microscope.

The High Power Field Diameter of this microscope is 400 pum.

a) Calculate the actual size of one of these organisms. Show the formulain your work!

Answer pum

b) Measurethe length of one object in the drawing here and calculate the drawing
magnification of this diagram.

Answer: Drawing Magnification is X
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