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Looking through a microscope

GeAG3IGA qrEd I

Introduction

Mg

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.

3MIT ST JATICATH] AT MET UTedl I, U I FEIGT Hlel AT ATed. IS,
SMICATIRIT HR X {hal TU STae SRIGT I AT UTE ADHd 18], Td GeAoa R AR Ber fdhdl
TehH e e YU ST 3Asel TETE! SATI0T UTg 2Aehdl ATe!. 3F2T AT BT ME] TEUITATS! Bl Yebl [T
feham gepTue a1fdres FFTreT araR $HRATE. BIad arRrd (A (s 7R € v afedss [T ogH Qg
Ui TR Ui Aot fawr. geraal Heel |14 fdhar sffere [ Seolt fdhar a1 dhoye! 3. e
RN IR 31ferep AIS faw. (S - Geelior gerasid Je! UM, )

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

AT IS QI fohdT i Tt Tas o I1C §7aT 31107 TTSTed Yoies gl bl

Materials required
FAIATS! BV Alfe:

e Task 1: Two magnifying lenses per group

ol 1: faermeat=ar yie Terre! |1 farme fi

e Task 2: Compound microscope
Pelt 2: YT GeIa2

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.

el 3: (IUD TSNS 2 BraySTAT (AR 2 [T, X 2 FH1.), IS, U3, IRS2D Fahedg!
5@1 é
o 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.

Pelt 4: (TP TCSTATS)) 2 BIaUCSH], TRGAD fAdheugl, 's' AT 'e' B AN S| JAIAT BIAUI. B

31ER JATATT AAPRI F8UIoTd Bl AT, S [chal AIST TN

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

it 5: BrAYCSI, SITHU YT (cover slip), HIS, STREET B3, fhvd (d&¥ ART), HiaT, HHI AMRTSH
(TR IJTHN)
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e Task 6: Transparent scale/ ruler with a minimum division of 1mm.

el 6: TR 1 ST =d] oIt 3Mred 312l yRE3le AISTIg].

Task 1: Let us try this...
el 1: TS, © IAMYUT B uTg AT

You may have used a magnifying lens to view small objects. A magnifying lens helps to make small objects look
bigger.

I3 el 5Bl a¥] i faquardrd] grdrdes i worerg fzrmes {3 arores 3ie. fammes fge a%g

YIETTd STde] BE IRTATT UTIeT T Acd fGIasT Had 8id.

Take a magnifying lens and observe the following text.

fa=Imes= 19T = SMfor gelies Aoty et

Te fraes AT a1 geTe o feis

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

T, &I (=1 T a9R ST ST 81, < SAT90T Tg 3.

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.

JAMUET Ueh 43 T &1, faosasT AT aravar_aTe! ufges T anell Sigedn SR eves 8, daedrd 9did”
d eRT. AR gAY fazme i ufeedn fazme e av gehgH I3l YR aRETe! BRI DI, TS JFaT
faoyes ares wie fegeites aMTfor arer Aciies.

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.

G UIEes R, GeAa3N 1 & a3 Tt Sireviiqe TaR 8. AT &I Tedhld, 3Tl JeAgairn fafder
W ATl SIUTR SATEI AT el SUANT ST 8Idl, § T HUIR T8I
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Task 2: Parts of a microscope

REI With
fSHT the

~ N help of
HIST T (R[S TARINS) - TR/ TG 9K TSI geed STUvIrETe! Figure
IOT IR/ T TR HRUATATS! AST ¥ fhaara p
B%H!?g"gqaqwrmmﬁ) -WWGWWWWT\’-W icientify
HRUITATS! e TP TRAR theaard the

YT - e UHSTATTS] Td STSUATATS! AT H=men o1
TESUITNTS! Yol aT9R BT

TISTHR T - IR AT A (g BRI & Fhal! (TIRTDBIR)
IEZCHIN]

R AT - (R / TR @ 3o T, ag@ThR gl STl </
TR P AN ). IMMIZTD o [T ATed HROATATS! A1 G T
IREENIE]

a1 - AY IR/ T FTEAUE! SgA [T Farea fFeqi 9g g% Sadrd

AT 3T - SRR RIS AT THT2N TR/ T Wle5ed]
qIofaR e HRUIATS! & Y77 aToRard. a1 Mg R SATaRe Bl -STRe
SHSHY B NRATARG FHTSAT TehT21 I Best STl

SRAT - FHAREN/TSETS=T THTTE IRTE HaTaR STl TR DS/ -
TS DHRUATATST SAREATHT ATIRATe. ST fNT FebTaITeT e 318 T
TR SARHAT BRI AU TR SRR SR HDT2] TS .

o

qrr - Q&“‘IGQTI UbT STHTIRET G=-AT STHTAR AT YhT BT qﬁﬁﬁi’ﬁql o
qehSad 3 ST BT UTIATAT TR & dld.

Figure 1: Parts of a microscope

it 1:qeHgAIe 41T

different parts of your microscope.

3ITgpct] 10TET AMFOT Gewraira fafder i Slewuare uae H1.

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.

T (Eyepiece) & Tl U1 Hes BRI FAFIERUYY 10 UC HIST DR, T T farmes= wordra
3T & AETIYOT ‘10X 3 FHIE=d] dedr fhdl IraTe=al TalaR fofeeres o, gergaiidie Taid
TN ORI &9 ST 3T,

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

2 1. el GeraaRiMetes gl av fiITd (Objective lens) fazimes feedt amg ?

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 YT 10X faares feTder a1fere e srfesedT fazmes T SUIRT SRal, T ATl TS Geq
qU=Tes 3fere THWYOT UTg A,
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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?

T2 2. SIET 3Tl S R Wurol g =T (10X) M1 Uah av AT (10X) Sl S[@qd aravdl, deel I
TS i 10 Ue #IST 8. SR a%<] 0.1 Y. iq 3ies IR AT I arearn ufoms faeil #idt fades, o
IS AR TS D17

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

T2 3. ST JARET fh=aT M1 =T Sel YSHETER dIc fheg Tel. SRR Qe YSHRTHE RT3 B
B f&aqadl?

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.

qJ@IPpR bl (Nosepiece) 37T Vel fhar 1 10X a¥<] f¥7 Sfor AforepT Tahr@red! Ueh Aciles. Siegl qlie!
TSl g, T 3107 AT UapT WRes YU A sl BHBIT ‘BT 37T MTaTST U AUl

Open the diaphragm completely with the help of the lever attached to it.
JTARBIAT (Diaphragm ) SISyl GBI SIS ATdRD Yolv0] IEel.

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.

ST eI 313 feRleT fhran SaTges GeraairedT SRR SR ST TebT2l TS e3. 3Tl AT UTaT JATfor

JTRAT 37T [th=T STH JRRATIX Ys el Al SR TR Y13 Cbldl'lgﬁlcl‘{ Uso.

Best practices while handling a microscope

GeI3N BTATSTT BT Saral AT e

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.

Gee3IETe! Tg=ard fFRIeor BRuargdl 39, 3RET, Sraug! Sargeal He Wes Y- w1, {3107 ARAT
HTh HRUYATS! BT fbdl BrTe] feay aruRT; fi) e BRugrrd] AT BIReT 3101 43 ST forsl Jrqugran
5721 foharl AexHes =i/ 24! B1as fohdl ST Ged BT (Lint) e =TI, 311 =iied Uil wrre] fe=y aro.
T gaar d19e fhdt feay s@aruul @TaR fhead TT; et SR 91 7.

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

T FTT TSI BRUATATS] TRTBIR Tehe] {UhRdT ATOT <A1 a1 defle! v f¥T uahg Tl

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

IYBIBR Febell R Braus! Sargal Hd 0T I [T T BI8l 3icR Sal. I [T HaTsT ChUlR
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ATe!, I HIosoll €T,

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

SIeg] e aTaRI TRIe3 e <l ST Sl

Task 3: Did you ever wonder how things will appear under a microscope?

Felt 3: AR &1, YeAaiare ! Saoe a¥q] B3 fawiia?

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?

99T fhaT UfRTe HITETaR alfeesedT NNT YT HaiH! UTfa e 3RAdles. AT YT THaa T, S ST Bret 91
FHHSR [HAT, ATET D172 AT &UHR 3720 HAAT BRI DI AV {INSAh ST 3 JATBIA SATOT AT Nig=
T MBI JATAT IT YT JMYSATHT B3N fewciies ?

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

3907 i GBI 8IS Abd 18!, U GHI=dT ToRGT W1 fobell SIS AT Bid 3RAciles, T AN UTg
Tl

Procedure

i. On a piece of paper, draw two lines, one with a pencil and another with a ball-point pen.
Uehl BIIETAR, ST3U-T U MO YIS Udh, 31311 SI9 9T Ba].

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).

B HIIE faheug =T Qe UdhT Bravgiar fadedr bl 19 drauc e SR Had odl. Brayce
GeS3ITT HATaR 3137 YR Sal Bl UG 3MGeros! N a%] FRTRITS] Aged (HemeR 19 SUS e,
BIIUS] B T JATS] TN ATIR DY),

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.

T2 HIST &P (Y3 TSR ) TR I 7T (10X) PTerug =l STae AN, Ui 9] 7 Hraugian e
T TPl

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).

A Sl HATAT AT ATV AT AT I GewalidTes! (RIS BRI 3178 <t Ufaesdl o7 aRIaR
THRTRITEST 317 1, < UT8T. V9T SR SRISR WIS THS, TR HIaug] GRbdd YT FARGTST AT, 37T 916 IH
RBT AT TG YAl VT f&a<d BT, < UTeT (31Tl 2 UTaT).

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.

JMMIITHT URTATId STTos T UhT3ITd NN R0 BRI I8, THS HARITSd MARE §¢ .
q
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AT 8T 31101 IV e feAaia HieT wp (Y3 FHIIISTS) g a¥e] fiT ar ARbal. Tebral Rl
THCATH BT YSHITER fqoi fhar Aiarseredn era Uehl3l urel.

vi. Once the pencil line is visible and close to focus, rotate the Fine focus knob to sharpen the image.
Sieg] T YA N1 fSIa ] BRI, el Sl B (e FHRISTd ) TR Ui WY i, Jrame!
I DI

vii. Use the same procedure to observe the ball-point pen line.
T g™ ST U-TeT Xude! fFRIeTor .

>

Figure 2: Positioning the specimen under the lens
i1t 2: FRTTETEST 741 [RIR S0

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?

3 1. QRGN RATes ! UTRTedT T 10T STeU=il N1 2l ST, ATl FARIEr 1 1107 & e e Hed .
I R BIeRIeT TS 3%, TR AT 3 Brel.

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.

U3 2. U a¥] FRTITS, " S7ifor AT Aieanciles “SiaTol HisTeses URg STaeurd 3T 31 Yab 3} 3T ;
T SARTAR AT R fesd. T[T =gorord I a1 SIee! Nuid A1 SiTedrer g 3fa” fadl 2Trg,
T QTS U 3T,

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.

Brag) AT a¥] 77 IreTeies JiaR peugi= AISIU A4 BIVIR 781, o 8T JASTSl 1 Fierd s, ATl
faremR 1.

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

AT Yegel I, T 3107 ] 7 Iieanciies siaRr=i siarst aie,
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Pencil-line Pen-line
UCEIRE]] CEIEIRE]]
cm cm
Distance between the slide and the tip Jfr It
of the objective lens . '
BTaTE] JATMOT a¥] T Srepleiies 3fa” Tr%:#lr %%

Table 1: Distance between the slide and the objective lens

T 1: SPTIET STIOT I 19T FTeTct o3 Sicv

Task 4: Looking at the letters 's’ and ‘e’
il 4: FeASATETH 's' S7IfOT ‘e’ E1 31&R TN

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 AU GRIYATT Bl AN GeAGIIEIS | UTBUIR T8I, ATATST JAYATE! BTV SHRI. Peil G

HRUGTIATET 373MY BT0T STHT hea-] 3dl.

Cut a small piece of printed newspaper that has the letters ‘s’ and ‘e’.
ST HIAVMAR 's' 'e' Bl AR VIS AT, AT JATATAT GBI bS] BIUL.

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

Tt oyl PAITHTYN BT BTN Jeb Sl DIaugiar fdhedl AT G 10X a¥<] FHTRaTest fHeror .

Draw the observed images in the following circles.
FYeroT HRATT JreTe fasTosedT HiHi=aT el IéIs aaiied Hlel.

(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 3 f&oies ae weurel geraaliqy fSHUR & (SfEes) are. Jwl ulidesedl Uikier bR 3T
TR ferqom=am ol &= 1R, il Jos1 beadd TfcrdT it fewd, =it ddicd 3l Hravaren
&R1.)
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Magnification X Magnification X
SRR X CRICE! X

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?

T2 1. s AT e B 31eIR HegerTd Sl e crden GeHa3iaTes! dies] favaesl 17 (Ucdielg Ao fade! 81
HeT TG $cX BRd ).

Task 5: Preparing slides for smaller samples
Pell 5: FEH THTS! IS TR HIOT

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
observed through the eyepiece.

ST AT GeHGIIITe! PITET] YSHRI RISV BRITST AT GeASARIS] YTl FaveT B3
PRI, B RIBA. ST AT ] GBI TGl ATies HHT FRIE01 BRIgIT 3, <TegT JR2ATIA
RTERT STTesed] YT SUANT B TGT BRI, ITATST THAT el aqae STRATIRIT A3 ST THT
3TRUR STUYTSTD! THAT/ I UTcios AU, HETATS AT AT Peill ATYU FHIEAATH] SR PIe] B8 T4

FAIRIET0T s Bl el FHOA U, HadTerd 3MMdRe STST, TG YTed JHeAT Sleodiqd YRUT YH1l Igcd
37217 A Geral AT TR Aie JISTT BT

Procedure

et

i. 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).

CC-BY-SA 4.0 Licence, HBCSE. May 2022 8
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Vi.

Hts: U1 Pravgiar fere qRie B ST AT Breaus! (10X) 9 FRTETes! Aiie 31, HicT $pal (Y&
FHTITSIh ) a0 e a¥] [TTeles fHaTea dHurie A4 &1, 31T B8 & (Yed FHIISID) v
o= Fore FREr BR1. T Serd Ise Bl Yhrd dodl 31T §d Ul ATHI—IA 60T Holvl 3.
e W (GeH FHRISID) fhferd T YT dosd Uehl qIo[dT biel hulid I JRB161 Rl 5.
T SIS Sl R g T feosed dot A1 vl Ad, st =t TiRear w=orara.

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.

3T Sifds T TS e fhar Afdes Hraycedl TR BRI, TG P T AT AMhY, T T TR
qToTe Uha o & STehT SITfOT RATAR ST 98! 3dT.

(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.

STREGT URTHUT: HTAUSIER Ueh Ad UTofl T[ehl, RATER STREASTAT PART Plecres IRMDHU YRYR]
3O ATER SATHUT UgT ST, TSl YRE2(D fhe TTar URFTRUN YRYT AT <l Braugiar fdhey,
2.

(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.

fhug (Fod ART) U=ll: I fhuard 2-4 ST0T UK < UIUITA STehT SMTMOT Yuidor Rye]. TR

TS FASI0T=T Uh 99 Braugiar SaT ATfOT TaR ST g 3dT.

(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.

bl YT fbl‘dqghlcN qTogTdT o9 Sal. B Tdh ls Y- ATRT YIS AT T UTIRT YT od
UTgeT R A3TTe BIel. AT 81 UIYs] Hraugiasies qroared] Adrar Sal. FHife ARSTd
UG 3T cMWQ‘cBQi"e[trrgEin‘cr\faWWc SITHUT 9] 3.

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 SR ATIETES =Tl FARIE0T (el 1 JH70T) et JreTedl of ey, Tl ol 4e fesedn et agjerd
HIal.

Next, observe it with the objective lens of 45X.
TR 45X PRI TH=amer FHR1eor .

Move the 10X objective lens slightly in the upward direction with the help of the coarse focus knob.

HIST &P (W3 FHRIISD ) T 10X a%] T TS IR FRepdT.

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

IYBIBIR el FT I hRar B g T 45X & RS TSI 3TE] WRes W Iges. 3 < Adrd

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

CC-BY-SA 4.0 Licence, HBCSE. May 2022 9
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HIST Bp (WS AN ) R g% 71 Hravgioiae .

vii. 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.)
AT T TRNS RGBS WY GAUId @M ®p (JeH FHRISS) Blooigdd fhrar (aeg [
IS HAMT HIAYE] SRTET BIAUIR T8, AT Dlwsil &T).

Draw what you observed in the second circle, and note down the magnification of the objective lens.
AT S UTfEes QAT 213 A=A HHTD TN Il bI@T M1 BIUTd AT 37 aTuves 3iTe, Tl Aig 1.

Specimen 1:

T 1:

Magpnification X Magnification 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.

AIIS e BITHE STegT AT UIcrHT 3[H Bl Torord Ui JIST B gredl, deal By Bl ? STeal AT Jicr

3[A DRl 8T AT Tfcrcdies quites 3ifere ¥y fawrda.

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?

T2 1: Siegl AU g fT 10X IEGT 45X Pos, AT BRI T3 ? Hraug! AT o] U Sl Areaniles

Specimen 1:

T 1:

CC-BY-SA 4.0 Licence, HBCSE. May 2022 10
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Magnification X Magnification X
femes X fRme=__
State whether True or False
I B SRIER o |
1. Objects viewed under the microscope appear upside down (inverted).

GeHSATHY YTfeosed] a Wies ! a1 R 3101 IRl Wredt, 372l Seae! fawd.

Eyepiece is attached to the body tube and is closest to the specimen.

T AAforchesT W5t A AT AT HaTeeh ST Tl

While working with a high magnification objective, we should use the coarse adjustment knob.
NI ECHICE RRS U I WA SUART BRI AT T8 AlSH] Tl (_\’% {-I‘-Ilul\ﬂdn) drux b Al

We use the diaphragm to adjust the amount of light entering the microscope.

GeH 2T AT YU YBT3 T HRUITATST STI0T ITARB T SUIRT Bl

Tick the correct answer

3 STARTAR U F.

1.

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

geH<3ll Yol fSHTomg ga=aT fSHTu S AT ST 8T 9T Yh S 31 UTfe s -

a. By the eyepiece 37) REICE
b. By the arm EDIR: Sl
c. By the stage %) HA
d. By the slide €)  Hraugl

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

STeg] Qe eI 10X AT 30T 40X % 9T g eses 3o, deal <aTdl Uyl fazimes e febedt
3 ?

a) 140X 3) 140X

b) 410X ) 410X

CC-BY-SA 4.0 Licence, HBCSE. May 2022 11
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c) 400X F) 400X
d) 100X €) 100X

3. If we place a letter ‘€’ under the objective of a compound microscope and moved the slide to the left, in what
direction would the ‘e’ appear to move?

‘e T IR WY JeHeTel 9] [ETe! SgF BIaug] SMihs WRGIIN o’ § ek Bl 32
HRBA fedes ?

a) To the left SHRSICIER)

b) To the right E)ISSEIESS)

Task 6: Estimating the size of a specimen
Pelt 6: TATAT B RATTET TS Fieqoy

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.

(Y

eI IUINT Hde BEM MBRTAT T FRIGURISHE AT8!, IR ATl ATHGRAFET (Sidl, $a)
SR ST JIEVATATSIE] BRal Udll. ATRAS! Uil AMYATHT A ST Yh1Ra adesredn

AT STH [T STaedT 31991 3&TSl SIS Bal. T YD1 aBTAT GINETS FUId.

Procedure

Fll

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.

HATR UREz® AISTUg! a1, 10X I el Jaaul HR1. AITugianies Mo Hiey=ar Yurie! HIorares! Y
GUIER A4 BI5Udd HIo] ®p (Y AHRISID) fthral. SR Areugran fbdr o ¥ faqen, a) giverra
T JfaTol 1 e 3ries SATfOT SR el 2 W1 UTg 23 Id IR T 2 ey ardies.

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

T GeReRiETe! 10X 9] PRTe! YR aqerel <M (SRemmar &) _ foeft. ame. A
AT AT I Rl ATUET HISHT ATHRATAT T fR1&T07 6 2ehd ATe).
118901, = 1000 ATIHIHIER

Therefore, diameter of the field of view is micrometers.

U §RETAT A HRABHIHICR 3ATE.

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.

AT Pell 3 SREAT DlIGoyed] ATl NI, YAl N1 I GeAG3@res! RIS BearidR el dracso o

OTET. TRE ol 5 T = areT SATfOr ST=e T ST RAT T TSl Jiel.
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Width of pen line Width of pencil line
U1 N ST U g &= I Sl

Size of specimen 1 particles

T 1 HEfTes BT JATHRATT (?)

Size of specimen 2 particles

AT 2 HelTes UM TBRHAT

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.

ISTEROMY, SR Jrel Y gRers AYU=IT TETel T FRIE0 ${id 31a (SETER0N, 1300 AT
T ] TR ), TR AT Bidl 3&TST (1/2 x 1300 HIFDHICR) = 650 ARIBIHICY FaTdh! 3RS,
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