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The use of microscope is known as microscopy. The first compound microscope was
developed by Zacharias Janssen, in Holland in 1595. It was simply a tube with lensesai
each end and its magnification ranged from 3X to 9X.

Two important terms are used in microscopy i.e. magnification and resolving POWeT.
Magnification is the increase in the apparent size of an object and it is an important
factor in microscopy. Resolving power or resolution is the measure of the clanty.of an
image. Itis the minimum distance at which two objects can pe seen as separate objects.
Human naked eye can differentiate between two points, which are gt least 0.1 mm apart.
This is known as the resolution of human eye. If we place two objects 0.05 mm apar,
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Light microscope

Parts of microscope

- llluminator - This is the light source located below the specimen.

- Condenser - Focuses the ray of light through the specimen.

- Stage - The fixed stage is a horizontal platform that holds the specimen.
- Objective - The lens that is directly above the stage.

- Nosepiece - The portion of the body that holds the objectives over the
stage.

- Iris diaphragm - Regulates the amount of light into the condenser.
- Base — Base supports the microscope which is horseshoe shaped.

- Coarse focusing knob - Used to make relatively wide focusing adjustments
to the microscope.

- Fine focusing knob - Used to make relatively small adjustments to the
microscope.

« Body - The microscope body.

« Ocular eyepiece - Lens on the top of the body tube. It has a magnification of
10x normal vision.
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human eye would not be able to differentiate them a

. - : S two separate objects.
Magnification and resolution can be increased with the help o

flenses.
4.1.1 LIGHT MICROSCOPY AND ELECTRON MICROSCOPY

Now two types of microscope i.e. light microscope (LM) and electron microscope (EMmM)
are used in mMicroscopy.

Light Microscope (L.M)

A light microscope works by passing visible When we see a micrograph on the
light through a specimen. It uses two glass

page of a book, we see some words
lenses. One lens produces an enlarged image | like “LM 109X” printed along the edge

of the specimen and the second lens magnifies OLthte m_"Cl’OQraDr:‘- it tet“SkUS ?t:at th?‘

- 2 e . . photomicrograph was taken rough a
e image and pr:OJe_Cts e iewer s eye or light microscope and that the image has
onto photographlc flll:'ﬂ. A photog_;raph taken | peen magnified 109 times.
through a microscope is called a micrograph.

Figure 4.1: Light microscopes: From earlier (left) to the latest (right)



microscope can magnify objects only about 1500 times
~ plurriness i-€. it magnification is 1500X. Its resolving power is 0.2 micrometer (y
~ ,nd 1pm = 1/1000 mm. In other words, the LM cannot resolve (distinguish) object

~ gmaller tha
rium can be magnified many times, but light microscop

itsinternal structure.

n 0.2 um. It is about the size of the smallest bacterium. The image of
e cannot show the details of
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s== Figure 4.2: Light microséopic view; amoebae eft), unicellular algae (right)
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tron Microscope (EM)
1t is the most advanced form of mic
acuum chamber and a beam of ele
- through or are reflected from
. and focus the image onto a scr
Electron microscope has much higher resolving
power than light microscope. The most modern
can distinguish objects as small as 0.2
nanometer (nm) and 1 nm = 1/1000,000 mm. It
is a thousand-fold improvement over LM. EM
can magnify objects about 250,000 times. Under
special conditions EM can detect individual

roscope. In EM
ctrons is passe
K object and make image. E
een or photographic film.

object and lens are placed in a
d through object. Electrons pa
lectromagnetic lenses enlarge

EM has revolutionized the study of
cells and organelles but it cannot be
used to study life processes, because
the specimen must be held in a
vacuum chamber i.e. all air must be
removed. To study the life processes
e.g. movement of Amoeba a light
microscope is better.

atoms. Cells, organelles and even molecules |

like DNA and protein are much larger than single
atoms. |

. 'B‘lioclogists use two types of electron microscopes i.e. Transmission Electron
roscope (TEM) and Scanning Electron Microscope (SEM). 3

~ In TEM, electrons are transmi |
T ’ smitted thr ' :
f-:.‘;:imemal'cellstructure . 5 ough the specimen. TEM is used to study the




g Which type of mlcrosope ‘. to stud Y th
W (a) the changes in shape of a
human white blood cell; (b) the surface texture of human hair: (?:) the detarl)led
structure of a mitochondrion in the cell of human liver?

W3 (0) ‘w3s (Q) ‘W (e)



4.1.2 |-|_|STORY OF THE FORMULATIONOF  CELLTHEORY

: f biology, ancient Greek s aS——
in the history © ’ _ eks were the first who organi the da@ Sl
world. Aristotle presented the idea that all animals and plaghtgw;?: someho\d., .

Laterthis idea gave rise to questions like “is there a fundamental unit e -
- ” 3 of
by all organlsms’? _But before microscopes were first used in 17th centlsjtfuryaumonere pps .

with certainty that living organisms do share a fundamental uniti.e. cell

cells were first described by a British scientist, Robert Hoo i sed his self
made light microscope to examine a thin slice of cork. HOO:: énb;?a?\f)ec‘i—‘: “‘Jhoneh‘zotnb"
of tiny empty compartments. He called the compartments in cork as “cellulae” |-yhsten'n
has come to us as cells (Figure 4.5). The first living cells were observed a fewy.ears\ate
by Dutch naturalist Antonie van Leeuwenhoek. He observed tiny organisms (fron";
pond water) under his microscope and called them as “animalcules”.
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= Figure 4.5: Robert Hooke was a chemist, mathematician and physicist. His
remarkable engineering abilities enabled him to invent and improve many
mechanical devices, including timepieces, the quadrant, and the Gregorian

telescope. His observation about the section of cork is also ilustrated he
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