Vigyan Pratibha Learning Unit Looking through a microscope

LU 8.4 Looking through a microscope
gaAeeffesT urgar

Introduction
Mo

Our eyes enable us to see the things in our surroundings. But, there are limitations to our vision. For example,
we cannot see the things that are too far and too near. Also, we are unable to see things which are too small or
too close to each other like microorganisms. To see such small things, people use a lens or a combination of
lenses. A magnifying glass (a hand lens) is a single convex lens that enlarges the image of an object. A
microscope is an assembly or an arrangement of two or more lenses that enlarges the image even more.

m—mmwm—mmmﬁm Wm—mmmmﬁamﬁ EAREWIEE
WWE,\T%TW e T TE] HTI0T IIg Qmm'e?r T EASNAAREAT AAAT ogTel fhar
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forar werrdeT 3ifRe ferr araR FXATd. gaTd araREe fHer (fawrmerst f3en) § e afgdw fHer e cande
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FETT TfcAT 31T AT feda. (89 - FerAeeiar yeresis Qg FEurdrd.)

Form groups of two or three students each, and conduct the following tasks.

T getelrer Al fohar et fremeaien ven 3@ a1e setar 30T arerHed qérer el .

Materials required
FATS! AROTR AIfFea:
e Task 1: Two magnifying lenses per group
Fell 1: Rearei=ar ycde eramdy & faermer 3
e Task 2: Compound microscope
Sl 2: TYFT FeFed

e Task 3: (For each group) 2 glass slides, 2 pieces of paper (approximately 2 cm X 2 cm), ball-point pen,
pencil, transparent adhesive tape, etc.

Fell 3z (YA ICTAISY) 2 FHTAYCSAT (ATUROTAYY 2 FAY. X 2 GAT.), dreue, Gfedel, IRetw Rereuedy
ST

e Task 4: (For each group) 2 glass slides, a newspaper cutting that has letters ‘e’ and ‘s’, transparent
adhesive tape. The letters need to be in small (regular) font, not from headlines that are printed in large and
bold.

Fell 4: (JAh TCHTSY) 2 HIEAUCAT, TRGHF FRAheuedy, 's' T ‘e’ &1 &N 3rfclell JAYAT HTAUT. &1 e

e Task 5: Slides, coverslips, salt, Hibiscus flower (Gurhal in Hindi, Jaswand in Marathi), Baker’s Yeast, onion,
safranin stain (optional)

Fell 5: SHEUCTAT, FHUT IE (cover slip), HS, e G, fhva (S6d D), Fiar, Thiiae 3fFeTs
(3TeTeY TTITH)
e Task 6: Transparent scale/ ruler with a minimum division of 1mm.

Fell 6: ST 1 fATHIeT=ar Gor 3ed i aresis AeraedT.

Task 1: Let us try this...

CC-BY-SA 4.0 Licence, HBCSE. May 2022 1



Vigyan Pratibha Learning Unit Looking through a microscope

Fcll 1: T, § ITYOT HTT g 1!
You may have used a magnifying lens to view small objects. A magnifying lens helps to make small objects look

bigger.

IR JHEY ogTel ac] wile feHUATATS geircTel T Fgurora faeimersr f3¥er aroel 3rfer. faemmers e a&cq
TcTaTTd STaGaT Iglel 3T cATIET T AIGAT fHIell A aid.

Take a magnifying lens and observe the following text.

e frames i aveg et o s

Let’'s see what happens when we use two lenses.

AT, SleT TI2ATSTT TRHIT AT FedTd HT 8, FTaTl'q'UTmEZIT.

Take another magnifying lens. Keep the first lens above the following text at the same height from which you
observed before. Hold a second magnifying lens above the first and move the second lens in such a way that
you can read the following words.

HOTET Teh TaRITeleT 3T 1. feeiell HoTehY arvarardT digel fHar 3meh Siagar e e’ gid, daedrd el o
ERT. TR AR faemer f3¥er gfgear farimeret fHamear a¥ qehget 3191 YR Wl T T, SATHD JFgTell feelel
Areg; HIe f@cilel JATOT arerer Acfer.

311 g feieror R arspo wed fFteror @

An assembly of two magnifying lenses forms the basis of what is known as the microscope. In this unit, we will
learn about different parts of a microscope and how to make the best use of these.

X grfgel R, At & e faernee Hemear Sisviiqe dar gid. a1 31eaF=l geanld, 90T gereiiear fafaer
HIETTEY ATTE BOTR T8I JTTOT TTaT 39ANT T Bidl, § HHoleT HUTR 3Tgld.
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Task 2: Parts of a microscope

Fdl 2: geAGeA= srer

>
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TR 3T - SRR WRTafTd ST HepTal a1/ T Wiesed]
ISR bied HRUATATS! & T aTRAT. A1 TR 3faR e B - SR
IUSIT B3 ARG T3S TebTar a3 et STl

,,,,,,,,,,,,,,,,,,,,,,,,, 3R - FHRE]/ATSATS =] THTITE GRTE HaTaR ST TRbS/ -
THRATHS HRUATATS] ARATT TR, ST 2T TebT2ITe Al TS T
RIS AR HRT ST ATIR SR SR BT TS 3.

T - Q&“IQQ(I‘] UhT STHTIET GH=-AT SR AT YbT T <1&anﬁrﬂ qo
EESRIRECIY ENRUEISINRIRI MR ST

Figure 1: Parts of a microscope
3Tl 1. ggFeRir sHrar
different parts of your microscope.

3MTehclY 1 TTET 0T FeAeeltr faTaer o71T 3T Ficet 1.

The eyepiece typically magnifies the image of an object up to 10 times its original size. This is known as the
magnification of this lens, and is indicated by the number ‘10X’ written on its rim or the cylindrical part. Each lens
of a microscope has its specific magnification.

{3 (Eyepiece) § a&@! AT H ITHRTAT HIATLUROMTOT 10 g AT &d. ATl ‘THm et Fgorard
MO & AAIO ‘10X’ 38 fHemenacdear #F3ar fohar car@rer=ar dday fafgerar 3r@d. geweeiider g+
THT=IT far=melsT &737dT a}Ifdeh 314d.

Q 1. What is the magnification of each objective lens of your microscope?

uReT 1. AT GeACiAS Tedeh a&q e (Objective lens) faermers favdr 3mg?

When we shift from a 10X objective lens to a lens of higher magnification, we are able to observe finer details of
the specimen.

STegT 30T 10X faRiTerst fHamdatr 3iftier aferar sreelear faemmere femar 3uAler addl, degt HTIuT AHeaTcdel G&H
aRfer 31f8eh TISCHOT dTg *Ah.

Q 2. When we use two lenses i.e. an eyepiece (10X) and an objective lens (10X), each lens enlarges the image
by 10 times. Can you find out how large the final image looks, if the object is 0.1 mm long?
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& 2. SiegT JTYUT &lef T3 FgUTel Teh wiAfHaT (10X) 30T Ueh &) a1 (10X) 3nfT S[beeT aroRell, ciegl Yedeh
fefamee GfdAT 10 9T ASY gd. ST a&q 0.1 fAa. mmmqu@mﬁmﬁ%ﬁmm
ﬁmmﬁé@raﬂ?

Q 3. Rotate the mirror and examine the two mirror surfaces. What difference do you see between the two mirror

surfaces?
WRaT 3. AT 3TRAT T 10T AT Sl Jeaa sie gt dTgT. HRLATTAT aleel JSSHRIHEY JHgTell 1
e feadi?

Rotate the circular disc (nosepiece) till the 10X objective lens is vertically below the body tube. When it is set in
this position, you hear a ‘click’ sound.

gl Tehdll (Nosepiece) 37em cllel fhear &I 10X a&q f&ar 31for wAfcrer Tehr@rell Teh Acher. Siegt aleer
FEUTST ] T 37107 SATelehT Tehl TXes IV AcATT IegT GolehT T 'ohe’ 3T JTarel Uy Al

Open the diaphragm completely with the help of the lever attached to it.
3T (Diaphragm) STSeeAT JgT=I2M &St 3Taeh quiqor 3.

Orient the microscope towards the light source such that the mirror captures maximum light. Now, look through
the eyepiece and rotate the mirror such that you achieve maximum illumination.

31T FeAeRlT 31 feRre fhiar S Feraesiiedr 3RATaR Sl STEd JehlRT Se. Tl AT dTgT 3T
3T 34T fOhaT SATH S 3TRRATAR TS elell ST ST Yeh1Rl HITIela’ s,

Best practices while handling a microscope
geAGel FTaTSdTET FaTIT Saraear AgcaredT asér

i. Before observing the specimen, wipe the lenses, the mirror, and the stage of the microscope clean. For the
stage and the mirror, use a tissue or a cloth. However for lenses, use only a dry, soft paintbrush/muslin or silk
cloth/lint-free paper tissue. Move the cloth or tissue in a gentle, circular swiping motion, rather than rubbing.

geAcTErel AF=ar AeTor SIvargdl R, IRAT, HEUE S HU TaTs IHA €41, HY 0T 3RAT
wmmmm?&am oY Taee FUATETS AT HRET HOT H3 3rGT R Gravarn
WT%THW@TT/TW%W%TTTQH\&WW(UM)%WH@H 3 ARTSAT Yol HETET feeyg arem,
39T GHATET 193 fohaT feeg gRaRUTT aj@rR e qar; fHarer SR o e

ii. Align the objective by holding the nosepiece and rotating it. The nosepiece should not be rotated by holding
the objectives.

] TR TYSTeT SHUATATET AJBIehR Tehcll Thaar 30T ot foharairr shefgl g fer uehg e,

iii. While rotating the nosepiece, keep some distance between the stage and the objective. The objectives
should not touch the stage.

TJDBIPN Tehcll THACTAT hradeel Sargar He 0T a] a7 Ireard gl e’ ar. aec] fHer FHarer ehom
ATer, ITT ShISeir E4T.

iv. A microscope should always be kept covered when not in use.

STegT FeHeRlT aToRTeT Ader degT ol SATheT Sa.
Task 3: Did you ever wonder how things will appear under a microscope?

Fall 3: TR F1, YereeiiaTe Saeear avq Hem Rader?
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We have seen the lines drawn on paper using a pen or a pencil. How do these look? Smooth, coloured, and
sometimes shiny? Let us imagine for a moment that we are as small as ants, and can walk over these lines.
How will they appear to us then?

U fohar Ufegesy SeTeray Neoedr INT 3T9UT il ifgedr 37adid. AT 9T Tshderer, LEha 3nfor &1y dar
THHCR fEHAT, FATEY 1?7 JATAT &TUTHR 3N FHoTaT T T HTIUT HINSASh oTgTel SATel JHTEIcT JHTTOT AT INTaET Aol
3BT, 3TTAT AT INT 3TTeATAT T feddiel?

We cannot become as small as ants, but we can see the lines at that scale.

3T HINSAR STET 813 Aehd ATel, T FHIMAT AR T fohcll S15 30T ST I clYe, T JATON UTg bl

Procedure

el

C

i. On a piece of paper, draw two lines, one with a pencil and another with a ball-point pen.
TSI HRTEIER, dieidelel Ueh 0T Afederey U, 3720 &leT YT SHlaT.

ii. Fix the paper on a slide with an adhesive tape or hold it between two slides. Put the slide/s on the
microscope stage, keeping the pencil line below the objective lens (use the stage clips, if available).

T FITE, FAFeuceIear AT U HTaucela] fehedl fohaT el HTauceaiedl eladle Hhard &dl. hradeea
GeACIa HUEX 3R TR 3T I Aifele el I g fHarel ASel (FHeER =19 3T oA,
SHIITCEN Gof A ATATST AT AT 7).

iii. Bring the objective lens (10X) very close to the slide with the help of the coarse focus knob. The objective
lens should not touch the slide.

TUH HIST T (Tl FATAIGTR) hIgeT a&c THer (10X) SHraacé=ar Sae 3T, tRFor & e Srergedrer
g &3 .

iv. Bring your head at the level of the stage and check if the pencil line to be seen is vertically below the tip of
the lens. If not, then bring it below the lens by moving the slide. Now do the same by looking horizontally
along the other perpendicular direction (See Figure 2).

JHY Sieh HATT YTcadlell 310 30T 1 W geAGeiiare Hetor s 3 o 9fegerl I sRie
f?ﬁﬁmsﬂmw,ﬁw.Wwaﬂwmm,mmwwmﬁmﬁm.mmmw
30T A FHITIT Tfearerdlr 9T A 1, O 16T (3MThcly 2 TTeT).

v. We will observe the lines in the reflected light, hence close the diaphragm below the stage. Look through the
eyepiece and move the objective lens in the upward direction using the coarse focus knob until you can see
an image of the line. If the light is not sufficient, shine some light on the upper surface of the paper, using a
torch.

YT ITRATIRA RTdfcicd FTeledT ThRITd I0 AIET0T A 3. AHS He@lerd 3Tl §e .
AFTHIATCIT TTET 0T I T fedudied HieT B (¥ FAAISTH) TG a& HaT aX Fhal. Fehrer GXam
AHATH FHETGIAT TSSHTNER faoiiet fhar Atargerear ei<iel Jehrer st

vi. Once the pencil line is visible and close to focus, rotate the Fine focus knob to sharpen the image.

SicgT TReTe Yiderdl 0T fEHRIC oElel, degT oglel & (F&H FArIeT) [hae faaT Fuse feder, aramdr
9ot h.

vii. Use the same procedure to observe the ball-point pen line.

AT TEHcIe STeTTaT YL FAUETOT &,
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g

>

Figure 2: Positioning the specimen under the lens
3Tt 2: THIMGI AT 2R Saor

Q 1. How do the pencil-line and the pen-line appear under the microscope? Describe your observations in your
own words. Would you also like to sketch it?

ueeT 1. geAeRiiarel dfegerdr T 0T afcierell I e Gaard, e eior #31 31or § Jaedn Asaieed
AT, Tl oI TG TS 38, TR g o e

Q 2. For each objective lens, there is an approximate lens-to-object/specimen distance around which it gives
the best/ sharpest image. Let us try to estimate this distance while the object (line/s) is in focus.

TR 2. cdeh ac] THIAETST, 'THar 0T ‘FHer AredTeliel ‘3Tl AlsTelel T STaaU 37gsh’ 318 Teh 3 31,
T JHeRTEX FIAHT GEIse A, AHIr Fg0Tord I fohal alegl YWY AT Sedra] § ¥ ol 31e,
ITaT 3ETS 93 AT,

It may not be possible to measure the distance between the slide and the objective lens using a scale. Think of

other ways in which you could estimate this.

HIAYCEr 0T a&] 3T FredTeliel X heuedal HISTuT AT GIUIR ATET. UGS §T 3icTsl T Sierdm Asel, Irar
fIaR &

Using these methods, estimate the distance between the objective and the slide.

Pencil-line Pen-line
QfeHordr I8 QAT W
Distance between the slide and the tip ;% %r;ﬁ
of the objective lens ' '
o . . mm mm
HrIICEr 0T g THITEAT ShTciTel IR iy Sy

Table 1: Distance between the slide and the objective lens
el 1: STl 0T ac] a1 Fredreiier 3R
Task 4: Looking at the letters ‘s’ and ‘e’!
Fell 4: gaageftare 's* 3nfor "e* &} 3raR urgol!
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In this task, we will look at printed letters in a newspaper under the microscope. This activity requires newspaper
cuttings. Keep these ready at the beginning of the task.

3T 3907 AU Sdelell 376N FeAG @l YgUIR 3MEld. IS gaqardl H0 ARl Hcll &
FIoGTHTT 372l HTHUT STHAT ket ST

Cut a small piece of printed newspaper that has the letters ‘s’ and ‘e’.

ST HEUE 's' 30T ‘e’ € 318 BIelell 31, 31ET AT STgTeT JehsT .

Stick this newspaper piece on a slide as done in the previous task, and observe it under the 10X objective lens.

e SFoledT HATTHTOT §T HIITCTT JehsT hradeciar fehedr IO o 10X a& famarel fareror .
Draw the observed images in the following circles.
TARIETOT ATAT JogTell feHeTeaT I 3Tehedl YTl acjBiHed el

(Note: The circle is the field of view that you see through the microscope. Compare the size of the image that
you saw to the size of the field of view, and try to draw it just as you observed under the microscope.)

(R FEem: o ade Feurel gerediias Taom & (effeat) 3me. grgr Tfeeiear ufasn smer nfor
Wmmmm memaﬁﬁﬂﬁ F—f?ff?—l?ﬂ?—l?rmchlcouqml Spir

Magnification X Magnification X
IERICC X IEHICCH X
HT.)

Q 1. How do the pencil-line and the pen-line appear under the microscope? Describe your observations in your
own words. Would you also like to sketch it?

gl 1. 's' JTMOT ‘e’ €Y &N JeTatld SR eHATd camdet gerediarel dored feael 1?7 (Ycuamgst A feaeh g
Heel HISo-i S e 919,

Task 5: Preparing slides for smaller samples
Fell 5: AGTT AHIHTSN FIAICTAT TIR FHIOF

So far, we have learned to observe the surface of paper under reflected light, and to adjust the light of a
microscope. When we want to look at the internal structure of small objects/samples, we need to use transmitted
light coming from the mirror below. For this, it is important that the sample/object is thin to allow sufficient light to
pass through. In this task, let us understand this process by observing a few other (smaller) specimens from our
surroundings. Open the diaphragm, and orient the microscope and the mirrors to get sufficient light when

CC-BY-SA 4.0 Licence, HBCSE. May 2022 7
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observed through the eyepiece.

AT 39T FEAGETST HETeredl JSoHET HeTor S 30T FereRifardy v sgaear wel
FI, g R Wmm«sm darqlwummﬁﬁﬂwmﬁmﬁ degT RRATIYA
WWWWWWWW w@rm%mmwwﬁww&r
HRUR SITUATSADT FAHAT/TE] IIied IHOT, Hgeard 3. maw?ﬁ?rmwmﬂa?rmsmaﬂﬁmsm AHT
ﬁﬂmwé’rrﬁﬁmﬂ% HOT@Ter 3Tl 34T, Wwwamawmwwﬁéﬁmn
Wq&m&ﬁmmwmw

Procedure

el

c

Salt: Put a few granules of salt on a slide, and fix it below the objective (10X). Use coarse focus to bring salt
particles in rough focus. Now use fine focus to observe different parts of the granules. You will notice that it
will be difficult to focus on all the granules at the same time. By slightly varying fine focus, you will be able to
focus on one horizontal section of granules at a time. The thickness of object/specimen which can be
focussed on at a given time is known as depth of focus (for a given objective lens).

#His: Tl Hrauciiar Ao aiie HUT SaT 0T Hrauee! (10X) J&d fHemaErl sfic 3ar. Algar Tgar (Fd
HATIISTh) AT T aec] [HaTTeler [ASTAT Tl ATIRIST . 31T STgTe ¥ (H&H HATASTh) higst fRarear
HUT TATETOT AT, Wammﬁmmmﬁmmmmm g &h (YEH
Wﬁ)ﬁﬁﬁﬁﬂaﬂwmwmmmﬁmﬂmmmﬁéﬁ m—nﬁmsﬁﬁf‘m—:
aﬁg\fﬁ?ﬂﬁﬁﬁ—ma&’rmﬁaﬂmﬁﬁ FXeIT <8 TS FOTeAT.

Now prepare one or more of following slides, which involve biological specimens. Water is added to these
slides to prevent the shrinking of specimens due to drying, and a coverslip is placed on it.

mmmmwﬁmmchm TR . AT Wo‘-réfra-lﬁﬁlgna T FEULA TR qIogTT
W%WWWWWM

(a) Hibiscus pollens: Place a drop of water on a slide, dust some pollen grains from the flower, and place
a coverslip over it. Alternately, we can dust some pollen grains on a transparent adhesive tape and
stick it on a slide.

SIEAETY IREThUT: HraICElay Teh e ITofl ETehT, AT SIEACTAT Pelldlel Hhidelel TITRUT TT A0
TITaR SAThUT ey &dT. aﬁaﬁwﬁﬁwmwmﬂwmeﬁmﬁmam

(b) Yeast cells: Add 2-4 beads of Baker’s yeast in water and mix well. Take a drop of water on a slide.
Place a coverslip over it.

fopua @ed dree) Ol ded fRUarr 2-4 S0T 83T o 910ATd ETeRT 10T quie) fRHET. cATedR caTdtel
THYOTaT Ueh &9 Sradeciar &aT 30T cATax SThUT 9eer &dT.

(c) Onion peel: Place a drop of water on a slide. Take a piece of the inner transparent skin of an onion
leaf or an onion ring, and put it on the slide. Add a drop of dilute Safranin stain (if available) on it, and
place a coverslip over the specimen.

ehicTHT YTYeT: Shradgecial qrograr e &dl. il Ush B 83el cAredl TioHle HEN HUIRT dTdcd
Wﬁmﬁmm mmmwa%ﬁaﬁamﬂw?m TwifaeT 3fATST 3uclesr
WWW%WWWWWM

Observe the specimen under the 10X objective lens (as done in task 1), and draw what you observed in the
first circle given below.

10X IEGFHIET Fo-are fAdETor (@l 1 JAT0) w6l qoelell of fewel, @ faT qe fededn ufgear adard
FTar.

Next, observe it with the objective lens of 45X.

AR 45X TR ST foreTor .
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Vi,

Vii.

Move the 10X objective lens slightly in the upward direction with the help of the coarse focus knob.
AT T (FYel FATASTH) G 10X T f3Her IS X aehar.

Rotate the circular disc in such a way that the 45X objective lens will set vertically below the body tube with a
“click” sound.

TR Tehell 32T Fcfer Tohar hr ] fHaT 45X ¢ FHTURe AAI@rell 3R1ET T W Ael. 3 o I T
37971 I 3TaTet Asd.

Using the coarse focus knob, bring the objective lens close to the slide.

HIST T (YT FAMISTh) THIget a&c] T hradediolacs 1O

Slowly rotate the fine focus knob until you see the fine details of the object. (Note: While changing the
objective lens, the slide should not move.)

3Tl AT qultel IReS Tse AU 6T & (&H FARIGTH) Hidogde har (a&q e agerdre
FIAUCET SRTET gTeUTR ATel, Il Shidail E4T).

Draw what you observed in the second circle, and note down the magnification of the objective lens.

37T o Irfgel AT o g@=aT shaATehredT dcjebicl el 0T SIVT TaRimerel f3HaT aroawer 3, ATl aiie .

Specimen 1:

oIHeT 1:
S

Magnification X Magnification__X

CHIGG X faRmre ____ X

What happens when you zoom in on an image in a mobile phone camera? When you zoom in, you see the finer
details of the image.

AlTSel BITHLY STegl 0T GTAAT SIH Al FUTord TIdHAT AIST &Hdel UIgdl, degl 1 gld? Siegl 90T TidAT
STH AT dIegT Aot FidAdTer duRiiel 31T Fuse feadrd.

Q 1. What happened when you changed the objective lens from 10X to 45X? What can you say about the

distance between the slide and the tip of the objective lens?

TR 1: STegT 90T ] 8T 10X Seofst 45X hel, Tegl T USel? HrAYCE! IO g A e Fredrcirer

ST o 87T FHiear.

Specimen 1:
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fHT 1:
Magnification______ X Magnification_ X
Qemest X emest . X
State whether True or False
& $T A& F |

1. Objects viewed under the microscope appear upside down (inverted).

FEAGAGT UTfgelell ¥ Eleldl §To] a) 0T a<=! @rell, 37T 3e7eT fed.
2. Eyepiece is attached to the body tube and is closest to the specimen.

3. While working with a high magnification objective, we should use the coarse adjustment knob.
SITEC faRITelet 3raeledT o eI SUZNT Hid AT AT HSIT THT (Yol GHNSIH) dTa dhell TTgSt.

4. We use the diaphragm to adjust the amount of light entering the microscope.
GeACRITAT AT AUTAT YeRIRIT TATH HITITATSE AT ATl STAT hIAl

Tick the correct answer

3 STRTET FOT F1.

1. What is the correct way to hold the microscope when carrying it?

q&mﬁwmmmﬁqﬂmmamﬁﬁmm-

a. By the eyepiece 3 e
b. By the arm ) 8_;TEIT

c. By the stage &) HT

d. By the slide 3) FIAICEr

2. A microscope is set to 10X eyepiece and 40X objective. What is the total magnification?

SiegT TETedT FEAGT 10X AT HITOT 40X T THIT SHTeTer HcATel, TegT AT THUT faRMTefeT &THdT fehelt
3 E?

a) 140X 30 140X
b) 410X c) 410X
e) 400X ®) 400X
d) 100X ) 100X

3. If we place a letter ‘e’ under the objective of a compound microscope and moved the slide to the left, in what
direction would the ‘e’ appear to move?
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e’ ¢ 3R HIFa FeAcHUar avc HamErel Sqa Hraucé! sidiiehs Wehdedrd ‘e’ § &R HIvredr G
TIRATAT fdier?

a) To the left 37) sides

b) To the right §) 397dI%hs

Task 6: Estimating the size of a specimen
Fell 6: AHATSAT HTHFRATATAT JeTor qTeror

A microscope is not only useful for observing small specimens but can also be used to estimate their sizes. To
do so, we must first get an approximation of the diameter of the bright circle seen through the eyepiece. This
bright circle is called the field of view.

GeACTET 3UANT $hde gl PRI AH-ATeAT HAJETOTATST &ATEY, TR el HThRATATT (fiell, FCT Scar)
Wmmm'é’rmﬁa’r meﬁmﬁmwﬁamwm
focTehT STaresaT 31T 3feTeT EATAe &4, AT FHIRId dcebrel ‘TRea T FEuTdd.

Procedure

el

c

Place the scale/ruler on the stage. Click the 10X objective lens into position. Rotate the Coarse focus knob till
one of the markings on the ruler is in focus. If you are able to observe at least one division of the scale/ruler then
the diameter of field of view will be approximately 1 mm. If you can observe 2 divisions then the diameter will be
approximately 2 mm.

HYER YReRieh AlSTICe! SdT. 10X a&c] R Sjesaol ar. #Arstaedadier fAeisierear gorishr HIvredrer e
WWWWHMW(WWW mmmwmm R ieemar sara
mlm@mmmmmz $T9T T ehelld X T4 2 fAeheeT 3ra«.

In your microscope, the diameter of the bright circle (field of view) for 10X objective is mm. You cannot
observe samples/objects bigger than this size using this set of lenses.
1 mm = 1000 micrometer

aﬂ—mﬂ&mﬁﬁ@ﬁrwxaﬁrﬁmmmamwm(ﬁmm) e, 3me. ar Wem<ar
mwaﬁm&mmwwwwwl AHI ﬁffﬁww&maﬁ
1 fe. = 1000 AR

Therefore, diameter of the field of view is micrometers.
FEUTY ST S ATTSHIHT 3R,

Now look at your drawings of the pen/pencil lines observed in Task 3, and of the specimens observed in Task 5,
to estimate their size.

37T Shell 3 AT Flaeedr Joarer 19T, Afewerd I I Fgereeiarel fAR1eT07 hedledcR JFel dicelell I dreT.
T el 5 =Y T 9167 30T g rean HTehRATAT ieTsT e,

Width of pen line Width of pencil line
Qe Y= F&) AfeHerear WY T

Size of specimen 1 particles
AT 1 Aol UMY ITRRATT (?)

Size of specimen 2 particles
AHAT 2 HEfleT HUTT HTHRAT

For example, if you were looking at a specimen that took up half the field of view (for example, a diameter of
1300 micrometers), its length would be approximately 1/2 x 1300 micrometers = 650 micrometers. If a specimen
appeared to be 1/5 the width of the field of view, you would estimate its width to be 1/5 x 1300 = 260
micrometers.
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3ETEXOTY, S JHET 37ef TTReET SAquI=aT varedl AH=ard [H{eTor S 3T (3eeIony, 1300 HAhiHIY
I 3 eledT FAH=aTd), TR Tl ofel 37etet (1/2 x 1300 ARIAEER) = 650 HATRIPIFATE SAehT 318,
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