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	2.1.1 The Microscope
	Objectives

At the end of this sub section students should be able to:

	
	1. Identify the parts of a light microscope

2. Give the function of each part of the light microscope

3. Describe how to use a light microscope

4. Distinguish between the light and the Electron Microscope

5. Calculate magnification


ME - Be familiar with and use the light microscope
Light microscope 

· Eyepiece
 This lens magnifies the image e.g. 10X.

· Objective lenses

Magnify the image.  Low power (x4), medium power (x10), high power (x40).  Total magnification = Eyepiece (x10) x objective lens (x40) =. 10 x 40 = 400.

· Body tube/barrel

Holds the eyepiece at one end and the revolving nosepiece (objective lenses) at other end.

· Revolving nosepiece

Holds and positions the objective lenses.

· Coarse focus wheel

Used for initial focussing with low and medium power.

· Fine focus wheel

Sharpens the focus after coarse adjustment.  Focus the high power objective with this wheel only.

· Stage

Platform on which slide is placed. Slide is kept in place by clips.  Keep dry.  

· Condenser

Focuses light onto slide.

· Diaphragm

Controls amount of light passing to the slide.

· Light source

Electric bulb or reflecting mirror.

· Arm

Joins the body tube to the base of the microscope

Date:

Title: The compound light microscope
Aim:  To examine the parts of the microscope and learn how to use it properly
Materials/Equipment:

Microscope, hair, print, geranium petal, photograph, pollen, sugar crystal, plastic ruler.

Safety/Precautions:

· Treat microscope with care – precision instrument. Don’t bump it.

· Prevent damage to high power lens – use fine focus wheel only and never remove a slide while high power lens is in position. When using High power note how close the slide comes to the lens (never allow the lens touch the slide).

· Slides/coverslips – can cut if break.

· Do not touch lenses. Use lens tissue to clean lenses.  This minimises confusion between debris and unstained cells.

· Electricity – make sure cables intact – no exposed wires.

· Cover when in storage.

· Proceed from LP to MP to HP.

Method:

· Record the safety procedures to minimise the identified risks.

· Carefully collect microscope (carry by the arm only using two hands)

from cupboard and remove dust cover.

· Unwind cable. Plug in. 

· Examine and identify parts of microscope.  Draw and label.

· Prepare a slide for examination e.g. torn newspaper.  Place in centre of slide, add a drop of water (mounting fluid) – this improves the transmission of light from the light box.  Lower a cover slip at an angle with a seeker – prevents air bubbles forming.

· Follow correct procedures for using the microscope:

· Click low power objective lens into position.

· Turn coarse focus wheel to lower stage fully.

· Place prepared slide on stage with coverslip uppermost. Make sure specimen is placed above the ‘hole’ in the stage. Use stage clips to hold slide in place.  Coverslip gives a clearer view by reducing the scattering of light as it passes through the slide and protects the lenses.

· Switch on light source.

· Check light intensity by moving diaphragm lever.

· Check condenser focus.

· Using the coarse focus wheel bring the stage up to the lens (view from the side). Focus on the edge of torn paper. Examine torn fibres of paper.

· Place eye to eyepiece (2cm away) and focus with coarse focus wheel. 

· Adjust diaphragm to give a bright field of vision.

· Check condenser focus. 

· Sharpen clarity with fine focus wheel.

· Move slide slowly on stage to view entire specimen (note how slide tends to move in opposite direction to that on stage.

· Draw labelled diagram under Low power in expt. workbook.

· Move part you wish to examine in more detail into the centre of field of view.

· Turn to medium power and focus with fine focus wheel.  Check light intensity with diaphragm. Examine one letter – note how ink is arranged in tiny dots, upside down and back to front

· Move part you wish to examine in more detail into the centre of field of view.

· Turn to high power and focus with fine focus wheel only. Check light intensity. Note sharp appearance of paper fibres.

· Draw labelled diagram under High power in expt. workbook.

· When finished return to low power and raise stage fully. Remove slide.   Unplug and wind up cable.  Allow microscope to cool before covering and storing. 

Results

Labelled diagrams – microscope, print (initially and magnified) hair etc

Explain how to adjust light and how to calculate magnification.

Comments/Conclusion (from observations/results – what overall information was extracted from the expt.):

· See a clear image

· Appreciate the importance of the correct placement of slide.

· Notice effect of magnification

· See the effect of adjusting diaphragm.

· Appreciate use of coarse and fine focus wheels.

· The microscope is a complicated instrument and must be used according to a ser procedure in order to get the best results.

· Limit to size of object. If smaller than the wavelength of the illuminating light it cannot be seen.

· Need to understand the basic operation of the microscope in order to be able to use it properly.

Hints:

· Always start with Low power to get an overall view.  Make sure that there is not too much light coming through the specimen by adjusting with iris diaphragm.

· Become familiar with coarse and fine focus wheels.

· Students with glasses can remove them – more comfortable and stop spectacle lens being scratched by eyepiece. Microscope adjustments can accommodate most eye deficiencies, except astigmatism.

· Eyes – work with relaxed eyes, keeping both open to prevent tiring. Look through the microscope rather than into it.

A simple microscope uses one lens to magnify an object e.g. a magnifying glass.  A compound microscope uses two or more lenses to magnify an object (multiply the lenses for total magnification)

Electron microscope – electrons focussed using magnets onto specimen.  As electrons are invisible, image is shown on TV screen, or micrograph.

Resolution – light waves cannot pass through a space that is smaller than 200nm.  EM can distinguish parts that are only 1nm apart ‘cos electrons have a smaller wavelength.

	Light Microscope
	Electron Microscope

	Uses light rays & focuses them with ( 2 convex lenses to illuminate an object.
	Uses a beam of electrons & focuses them with electromagnets to illuminate an object.

	Magnifies up to 1400X
	Magnifies up to 500,000 X

	Low resolution (up to 200 nm)
	High resolution (up to 1 nm) – ‘cos beam of electrons has a much smaller wavelength than light. 

	It reveals nucleus, cell organelles, cell walls, vacuoles and chromatin
	Reveals details of cell organelles & cell structure such as cilia, flagella & membranes

	Portable & relatively inexpensive
	Not portable & very expensive

	Can examine living tissue (thin)
	Objects dead (in a vacuum)

	
	Image = photomicrograph – a grainy black & white picture


Transmitting Electron Microscope (TEM)

Sends electrons through objects and reveals the most detail.  The TEM uses electromagnets as lenses to focus and magnify the image by bending the paths of the electrons.

Scanning Electron Microscope (SEM)

Photographs reflected electrons from surfaces and reveals 3D structures. The surface is usually coated with a thin film of gold.
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7.
(a)
Name the parts of the light microscope labelled A and B.

If the magnification of A is X 10 and the magnification of B

is X 40, what magnification results when a slide is viewed using B?

(b)
Answer the following in relation to preparing a slide of stained plant cells and viewing them under the microscope.

(i)
From what plant did you obtain the cells? (ii)
Describe how you obtained a thin piece of a sample of the cells.

What stain did you use for the cells on the slide?

Describe how you applied this stain …………………………………………………………….…….

What did you do before placing the slide with the stained cells on the microscope platform?

State two features of these cells that indicate that they are typical plant cells.
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3.
(a)
If the eyepiece lens of a microscope is marked X10 and the objective lens 

is marked X4, the total magnification is X14 
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9. 
(a) 
(ii) 
In school, a light microscope is normally used to examine cells and tissues.

Name a more powerful type of microscope that is used to show what cells are made of in much

greater detail (cell ultrastructure).
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