Microscope 


	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

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 eyepiece and objective lens 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 because 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.

Section A

2007 OL Q3
 (a)
If the eyepiece lens of a microscope is marked X10 and the objective lens 

is marked X4, the total magnification is X14 





T 
F
2012 OLQ3(c)


[image: image1.emf](©) The microscope lenses closest to the stage are the eyepiece lenses. T
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 3.  Indicate whether each of the following statements is true (T) or false (F) by drawing a circle around T   o r   F   i n       each case.     Example:  DNA is a double helical shape.         T    F    (a)  The base Uracil is found in DNA.          T    F    (b)  Chloroplasts contain DNA.           T    F   

(c)  The microscope lenses closest to the stage are the eyepiece lenses.  T    F

 

 

(d)  Sodium alginate is used to immobilise enzymes.      T    F

 

 

(e)  Plant cell walls are fully permeable.         T    F

 

 

(f)  Animal cells do not have membranes.        T    F 

 

  (g)  An organ is a group of systems.          T    F 

 

 

 

 

 

4

.  The diagram below represents a transverse section through part of a plant. 

 

                         

 

 

 

 

 

 

 

 

 

(a)   Does the diagram represent a root or a stem? ___________________________________ 

 

  (b)  The letters A, B, C in the diagram, represent three different tissue types.   

  Match each letter with its correct tissue type in the following list:  

 

  Ground tissue. ___________________________________  

  

  Dermal tissue. ___________________________________ 

 

  Vascular tissue. __________________________________ 

 

  (c)  State a function of vascular tissue. ___________________________________________  

 

  _______________________________________________________________________ 

 

(d)  Name the 

two

 types of vascular tissue in plants. 

 

  1. ___________________________________ 

 

  2. ___________________________________ 

 

 

 

 

[O V E R  


Section B

2004 OL Q7
 (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.

2010 OL Q9 (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).
2011 OL Q9

[image: image2.emf](a) Name the parts of the light microscope labelled A and B.

A.

B.

(b) Answer the following questions in relation to obtaining and staining a sample of plant
cells and viewing them under the microscope.

(1)  From what plant did you obtain the cells?

(1)) How did you obtain a thin piece of a sample of the cells and prepare it for
examination?

(i11)) What stain did you use on the cells?

(iv) Describe how you applied the stain.

(v) The objective lenses on a microscope are usually labelled 40X, 10X, and 4X.
Which objective lens should you begin with when using the microscope?

(vi) Give one cell structure that you observed that indicated that the cells were plant cells.










Page 7 of 16 

 

9

.  (a)  Name the parts of the light microscope labelled A and B.

 

 

                            

    A.  _________________________________________

 

 

    B. _________________________________________ 

 

      

 

 

(b)

 

  Answer the following questions in relation to obtaining and staining a sample of plant 

  cells and viewing them under the microscope. 

 

 

(i)

 

From what plant did you obtain the cells? 

 

        ___________________________________________________________________ 

 

 

(ii)

 

How did you obtain a thin piece of a sample of the cells 

and

 prepare it for  

    examination? 

 

        ___________________________________________________________________ 

 

        ___________________________________________________________________ 

 

        ___________________________________________________________________ 

 

        ___________________________________________________________________ 

 

       

 

(iii)

 

What stain did you use on the cells? 

 

      __________________________________________________________________ 

 

 

  (iv)  Describe how you applied the stain. 

 

        __________________________________________________________________ 

 

        __________________________________________________________________ 

 

        __________________________________________________________________  

 

      

  (v)  The objective lenses on a microscope are usually labelled 40X, 10X, and 4X. 

      Which objective lens should you begin with when using the microscope? 

 

      _________________________________________________________________  

 

 

    (vi)  Give 

one

 cell structure that you observed that indicated that the cells were plant cells. 

 

                     

_________________________________________________________________  

 

 

[OVER] 

 

A 

B 

Objective lens 


2012 HL Q7(vii)

[image: image3.emf](viii)) A microscope has an eyepiece lens marked x10 and an objective lens marked x20.
What is the total magnification of the image?
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Section B  Answer any two questions.  Write your answers in the spaces provided.  P a r t (a) carries 6 marks and part (b) carries 24 marks in each question in this section.    7 .   ( a )   In relation to the scientific method, explain each of the following:        (i)  Data. _____________________________________________________________________    (ii)         Replicates. ________________________________________________________________        ( b )   Answer the following by reference to some of the investigations that you carried out in the course of      your studies.      (i)  How did you expose the semi-lunar valves when dissecting the sheep’s or ox’s heart?        ________________________________________________________________________________    (ii)  How did you show that alcohol was present when investigating the production of alcohol by  yeast?        ________________________________________________________________________________             ________________________________________________________________________________        (iii)  What type of agar plates did you use when investigating the digestive activity of seeds?        ________________________________________________________________________________                                                   (iv)       How did you demonstrate that digestive activity had taken place in the investigation referred  to in part (iii)?         ________________________________________________________________________________                                                     ________________________________________________________________________________      (v)  How did you demonstrate the requirement for oxygen when investigating the factors   necessary for seed germination?        ________________________________________________________________________________                                                    ________________________________________________________________________________    (vi)  What did you use as the selectively permeable membrane in your investigation of    osmosis?         ________________________________________________________________________________        (vii)  What growth regulator did you use when investigating plant growth?        ________________________________________________________________________________   

(viii)  A microscope has an eyepiece lens marked ×10 and an objective lens marked ×20. 

What is the total magnification of the image? 

       

    ________________________________________________________________________________ 

   

 

[OVER 


[image: image4.emf](viii)) A microscope has an eyepiece lens marked x10 and an objective lens marked x20.
What is the total magnification of the image?










Page 5 of 16 

Section B  Answer any two questions.  Write your answers in the spaces provided.  P a r t (a) carries 6 marks and part (b) carries 24 marks in each question in this section.    7 .   ( a )   In relation to the scientific method, explain each of the following:        (i)  Data. _____________________________________________________________________    (ii)         Replicates. ________________________________________________________________        ( b )   Answer the following by reference to some of the investigations that you carried out in the course of      your studies.      (i)  How did you expose the semi-lunar valves when dissecting the sheep’s or ox’s heart?        ________________________________________________________________________________    (ii)  How did you show that alcohol was present when investigating the production of alcohol by  yeast?        ________________________________________________________________________________             ________________________________________________________________________________        (iii)  What type of agar plates did you use when investigating the digestive activity of seeds?        ________________________________________________________________________________                                                   (iv)       How did you demonstrate that digestive activity had taken place in the investigation referred  to in part (iii)?         ________________________________________________________________________________                                                     ________________________________________________________________________________      (v)  How did you demonstrate the requirement for oxygen when investigating the factors   necessary for seed germination?        ________________________________________________________________________________                                                    ________________________________________________________________________________    (vi)  What did you use as the selectively permeable membrane in your investigation of    osmosis?         ________________________________________________________________________________        (vii)  What growth regulator did you use when investigating plant growth?        ________________________________________________________________________________   

(viii)  A microscope has an eyepiece lens marked ×10 and an objective lens marked ×20. 

What is the total magnification of the image? 

       

    ________________________________________________________________________________ 

   

 

[OVER 


Section C

Q13(a)(ii)

[image: image5.emf](1) Name another type of microscope that gives greater detail than a light microscope.
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  1 3 .   (a) (i)  Draw a labelled diagram of an animal cell as seen using a light microscope.      (ii) Name another type of microscope that gives greater detail than a light microscope.                          ( 9 )  

 

 

  (

b

) The diagram below shows the ultrastructure of a section of  cell membrane. 

 

 

   

 

 

 

   

 

 

 

 

 

      (i)  Give 

two 

functions of the cell membrane. 

(ii) Name the parts labelled A and B. 

(iii) Which organelle is known as “the powerhouse of the cell”? 

(iv) Why does  the nucleus of a cell have many pores? 

(v) List 

two

 differences between a plant cell and an animal cell. 

(vi) What is the primary source of energy for plant cells?                                                   

 

                       ( 2 7 )  

 

 

(

b

) Answer the following questions in relation to an investigation you carried out into fermenta t i o n   b y  

yeast cells. 

   (i)  Explain what is meant by 

anaerobic respiration

. 

  (ii) Where in the cell does anaerobic respiration occur?  

 

 

(iii) Describe, with the aid of a diagram, how you kept the yeast under anaerobic conditions   d u r i n g   t h e  

   investigation. 

  (iv) Name the 

two

 substances produced by the yeast in the process of fermentation. 

 

 

(v) How did you know that fermentation had ceased?                   ( 2 4 )      

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A 

B 

 

[O V E R ]  


Answers

2007 OL Q3

	3.
	
	5(4)

	
	(a)
	F
	


2012 OL Q3

	3.
	
	
	
	2(1)+3(2)+2(6)

	
	(c)
	
	F
	


2004 OL Q7

	7.
	(a)
	
	A = eye piece 

B = objective or lens or high power

(allow lens for A or B but not for both)

X 400
	2

2

2

	

	
	(b)
	(i)
	name of plant
	3

	
	
	(ii)
	description – peel off thin film of plant tissue with forceps / cut thin section of plant tissue with blade (or microtome) or any other correct method i.e. How = 3 plus instrument = 3
	2(3)

	
	
	
	name of stain
	3

	
	
	
	application of stain – use dropper to place stain on tissue on slide or place tissue in stain or any other correct method.
	3

	
	
	
	put on cover slip or remove excess stain                 any one
	3

	
	
	
	cell wall/ chloroplasts or chlorophyll/ (large) vacuoles/ (starch) granules/ leucoplasts/ chromoplasts / shape             any two
	2(3)


2010 OL Q9

	9
	a
	(ii)
	Electron microscope
	


2011 OL Q9

	9.
	(a)
	A
	Eyepiece / Eye lens
	5+1

	
	
	B
	Platform / Stage
	

	
	(b)
	(i)
	Any named  plant
	2(6)+6(2)

	
	
	(ii)
	Cut or peel /with what / onto slide / into water //safety point / stain / cover slip / detail on cover slip 




     Any 3
(At least 1 point ‘HOW’ and 1 point ‘PREPARE)
	

	
	
	(iii)
	Iodine solution.
	

	
	
	(iv)
	With a dropper / Under coverslip / method
	

	
	
	(v)
	4X / Low Power
	

	
	
	(vi)
	Cell Wall / Chloroplast / (Large)Vacuole
	


2013 OL Q13
	13.
	(a)
	
	
	3(3)

	
	
	(ii)
	Electron microscope
	(1 pt)


Name:
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