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Exploring science and mathematics

8.4. gewesfiq urgdm=r
Looking through a microscope

M

Introduction

3T ST Ho6 ATTITSHT ATSETSL T TMET YT AT, IR NI GEIAT Blal HATET AT, IS8R0, TG BIR
X fdran YU STqes T3 I TIUT UTg Ahd BIEAGRE! ﬁ&“l\ﬂr\lf‘li{‘llﬂtﬂl rfcrzra e fdvar UhH D] qq Voo Ay Ul
MEE WWWH@ 3121 eI B e EIRLRIRICIRCIE? Ul T fohar \CbILIZi‘II 31ferp fiTia Waﬁw
PR, faRmes [ (&I TR i) %@5 g %dwﬁmaﬁiﬁ QAR UTEeTd gl uferdT /s fasa. ﬁ@ﬂ?ﬁﬂ?ﬁé’r
<14 fepar afferep =i et febar X1 besed! ST, Ao gl Hierd1 31fere Hict fasa (S17 - Geraiiar gedazid Se!
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.

T I3 I fhdT i1 faerreatar Ueh e 31 ¥1C gaT 311101 e TCTHEd oich Pl .

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

P Eﬁ.ﬂ. ! W' % e q-IEqT". @ Materials

Task 1: Let us try this...

BT T GFe A% UISUIITS! BTldes i worord faames fiT 9rures 3Rie. ezt S Terret <1
forames P &5e av AId! fearaes wad 8. ARICAAC

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

farTest 3T = 37foT ydles Foiar vl

Take a magnifying lens and observe the following text.

Te31, & fqarres= fTien arTuR Hedmd H1 i,  JAT907 aTgal. E—

“This is how a single lens magnifies

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

MU U a3 T =1, fAoa1 AR aravarare! ufges T ol Siaen

SR g3 B, JaeATd S9IER I &R, AR G [a3ma ¥ ufgen faznes+

fARTT=AT aR g SRl UhR dR-WIS R B, SIS JRIS] faoses 3ea e

fercites AmfoT e Aciles.

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 o SO
following words.
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TR qIfges IR, Gerazl €1 a1 fazimes e SiTeviiqH TaR i, AT 37eId T, A90T Yewasiredn fafde v e
YUTIX 3Teld JTTOT AT SIART Wﬁ?ﬁ,%‘ﬁ‘i\jﬁ HUTIX 3Teld.

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.

S elt 2: gereeft=r v o
Task 2: Parts of a microscope @ Materials
SRR GIER]

Compound microscope

3Tl 1 UBT SO GeHa3I fafaer Wi SesEvdTa Uae ol

With the help of Figure 1, identify the different parts of your microscope.

TR (Eyepiece) & TR THAT & STHRTAT HIHATERUIIO 10 IS HIST Bl
ATAT AT e #8ordTa Sfor o ArEr=gaer “10x” 3 I ded”
fhaT QrETe=aT FlaR fo3feeses ard. geweeiiios uede Tl farmes eman

BRI 3.

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.

T2 1. I GeRe e e ax]f e (Objective lens) farammes= feelt amme ?
Q 1. What is the magnification of each objective lens of your microscope?

STEST JATUT 10 SR FHITUET Aforeh & Fqer e RIAITET SUINT BRI, T@T YU THAT e FeH TUNTes 31ferdh TqEIoy
T 2.

When we shift from a 10x objective lens to a lens of higher magnification, we are able to observe finer details of the specimen.
AT (Eyepiece)

feset

HIoT Bp (R FHRISTD) THAT/ R aRIFATSIde TS ATVITATS!

SATOT IR/ ATl AT HRUITATST AIST Bp fhraard

FEE G (Y& FIRIND) R W1 el Al iR aR-Erel
BRUGTATS] BT Tp BRAR [T

Yol GeAS3N UhSUANTS] dUd ITRVINIG! M1 Hardr b

IS AHUATTS] S EIEIENEAGIN

TIBIHR el AT A1 S BRAMT & el (TgRIPR ) e

ARG (LTI @ IS A, TIBIBR AhAAT
3l fF/aR 1R AT, Sazgds o faae Aney svarrdt Ay

g .
a1 Y gL/ T Braug] g [T Here [aedi=l g B™e S
AT FRT STRBITIIRI RIS STe5esT HehTR1 a2/ =T W]
IS[ER Dfod PRUYATS] 8 T o=, a1 Mg R S-SR
TSI e IR [TETesesT Hepral e et STt
IR FHRE/TSES=I FbI2IT URT<H HhTaR Sqosed] deds/
TS HRUATATST AT ARG, ST [QRIST TebT=1re A 31T T
fRIET STRAT R STV TR SRR SRR TDT2 TS TS

Wﬁ&ﬂﬂ?ﬁw SIRIEE G=T STRIAR FdTHT Ul BT q&ﬂasﬁ‘z’ﬁ
YT YehST ATOT GE=AT BT UTATHT MR &

el 1 geHeRATe 9T
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-0  Eyepiece (Ocular lens)

.o Bodytube

o Coarse focus. Turn this large knob to quickly move the objective lens closer to
the specimen/object, and bring it into focus

o Finefocus. Turn this smaller knob to slowly move the objective lens by a small
vertical distance

..o Arm. Hold and lift the microscope and change the angle of the stage using this

.o Nosepiece. Rotate this to select the appropriate objective lens

.o Objective lenses or the objectives (lens closest to the object, two to four
lenses attached to the nosepiece). Select a suitable objective lens to achieve the
required magnification

..o Stage. Place the slide here and hold it with the stage clips

..o  Condenser lens. Use this to focus the light from the mirror below on to the
object. Open or close its diaphragm to control the amount of light reaching
the condenser

o Mirror. Use this to reflect light from front/surroundings towards the object
above. Orient it towards the light sources present around so that the mirror
captures maximum light

-0 Base. Support this with one hand while lifting the microscope's arm with the
other hand to carry it around safely

Figure 1 Parts of a microscope

T3 2. SIT 90T G149 3R 78 0rot e AT (10x ) 301 U Gt (10 ) 312f g araa, el Jeids fRmmes TfT 10
UT AT BN, SR A% 0.1 Y. iq 34 R A1 FRTIE wrearn afom fovedt /id {39, 3 JreTat ATl I5e o172

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?

2 3. JATAT SR TR 107 Tl Sle ] gSHIT 1T TUTT. AR &6 ] JSHRIHE JHRTAT DI BRep (G| ?
Q 3. Rotate the mirror and examine the two mirror surfaces. What difference do you see between the two mirror surfaces?

JYRTHR Tl (Nosepiece) 3N i fHIAT BT 10x TG AT AHDBT ThTETes! Udh AcHTes. SIET Qlvel Fauro] JEg(o]
3107 FAfe5epT UebT | XN K e8] ESHI™T 'he' 37T ATdTST U el

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.

3ITERBTAT (Diaphragm ) STISe5 e BETRIT SiSI AR U0l IHS].
Open the diaphragm completely with the help of the lever attached to it.

ST Gewrell 372l AT bR ST Gera=iedT ARRATIR SRR ST HbT21 TS e, JATT T ST ATOT SIRAT STAT
R SUT6 HRATAR TS er 3] SR ST YehT3T Hravgiar USes.

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.
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geresfl grarasdT defTd Sard<ar He<dTAT el

Best practices while handling a microscope

>

GeHe3IdIe YT e HRugydl ﬁlﬁ, dﬂwl, Pradg] Sarddl He @ Qg 1. §9 3TN ARAT AT
A3HG A/ 3 BT fhdl ST G&d BT (Lmt) e ATEId, o1 et Uiie BrTe) fezy araRT. fT gadT dros
feha feag ATl a@TdR had JuT; ST STRT B19 a1,

Before observmg 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.

I AT HROITATS! aBTHIR gdhcl] {OhRaT ATIOT <At hRaTT delie aRgf¥T Uehg el
Align the objective by holding the nosepiece and rotating it. The nosepiece should not be rotated by holding the
objectives.

IJDBIDBR TPl R PTedE | ST He AT R T Bl 3R ST, ST HATHT SHUIR FTeT, AT hlesorl =,
While rotating the nosepiece, keep some distance between the stage and the objective. The objective should not touch
the stage.

iv. STegT geweall aIIRTd e el ol 3 Sl

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

elt 3: faR &1, gewesffard daaear awg
<h AT m? @ Materials

Task 3: Did you ever wonder how things will (D TS 2 Braveel,

appear under a microscope? 2 IR oS (AIERTIO

2 . x 2 W), deud,

U fohar UfRI BRIGTER Sleoed YNT JATI0T [ ITfEe S dics. a1 Nl I, URSIH  RIdbeud
THFS, T T B! IBT THHER ST, AT D172 37T &T0IUR 33 Hed=T TS

BRI DI IV HNgADh GBI MBI MM AT NI ATAd JATBIG. AT IT N (For each group) 2 glass

USRS B3N [SHATS ? slides, 2 pieces of paper

We have seen the lines drawn on paper using a pen or a pencil. How do these look? (approximately 2 cm x 2

Smooth, coloured, and sometimes shiny? Let us imagine for a moment that we are cm), ball-point pen, pencil,

as small as ants, and can walk over these lines. How will they appear to us then? transparent adhesive tape, etc.

31Ty HHfiScds BT 81 Adhd 18], U M= ToR 9T el ST 31T g

\Hﬁdﬁloﬁ, T YHTOTTA q'l—‘?g Achdl.
We cannot become as small as ants, but we can see the lines at that scale.

el

Procedure

U] BRTGTAR, TTSY- T IO AT U, 3131 &1 N9T BIaT.

On a piece of paper, draw two lines, one with a pencil and another with a ball-point pen.

i. B ®Te fabcygil ARRAM UHl GHausiaR fadedt fFHar S Sreaucear=al XM had odl. dradced

GEAG3ITT HATAR 3721 JHTN SaT Bl YIS AGesor] N TRIAAEIS A5 (HaTeaR 19 IUSGE A, HIadg]
ECRERIGICIEIEIEIENC NN

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 HIST Bp (W3 FHTATSTD ) R g (10x ) HrAUE el Siges 30N, IR a1 Hraug e frhe o Tl
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.
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iv. A i HATeIT UTdoIesl ITOTT ST ST Y0 Gewrazi o] FA-eror errard a1re off UfResdl Yo7 aR1aR RTRarest ame
BT, I UET. VT SR IRIR AT TS, TR Braug] SRbA YT RIS AV, AT Harl Sordidg T (dhal Sribg
TR UTRISHT XN FRTIRETS T AT (3Tdhel! 2 UBT).

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).

v. IS Ui RT3 =aT Y= URTafTd SIS eI Heh TR fFRIET07 61 3178 . TS HATETe 3ITaR b da 1. AT
aTET SATOT N Ui fSHuid AT ¥ ([ TR g a9 TRadT. U1l YT T BRIGT
qEHTTER oI fhaT AT e ele JahTal TSl
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.

vi. STeT I UTRTes! XN faT et Sles, eg] 38T &p (ed IS ) R UierdT W favies, Jrre! gae .
Once the pencil line is visible and close to focus, rotate the Fine focus knob to sharpen the image.

YT gl dleruTedn Xuae! fHeieror o
Use the same procedure to observe the ball-point pen line.

vii.

3l 2 FARTTETeS ] T (R Saor

Figure 2 Positioning the specimen under the lens

T2 1. GEHSRIETes! UfRaedl XUT AT T U=l NuT 31T e, A FReTor =1 371foT & goredn e iaed Wi, JreTal 84
SARUNT, AT &3 Frar.

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?
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W2 2. YA IS, "R Sy AT Il SiaTot HisTores U STa@UTd e 3R e 3R 3T ; AT SARTAR
TfcrT R . T T orora Y fhaT Sl XN A1 SITedTaR 8 3faR bl 311e, AT JiaToT Ul

Q2. 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.

BT AT TR <A1 3R Heug = AISTU 3[R BIVIR M1, TS BT ATl 1 qierd] Ised, AT faaR B

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.

T gl AT STIOT IR e Teites SR STl Jiel.
Using these methods, estimate the distance between the objective and the slide.

ufRret ve EEICIRL
Pencil-line Pen-line
- i . . - i . ! .
BTIUS] 3T SR RTTAT S IebTcies 3iaR e o
Distance between the slide and the tip
of the objective lens . ot
mm. mm.

AT 1 PTITZ] STIOT VGIHT FeTclIos 3av
Table 1 Distance between the slide and the objective lens

Gelt_4: gewedtarst 's' anfor ‘e’ & s1er T

m! @Materials

Task 4: Looking at the letters ‘s’ and ‘e’! (TR TeTTSY) 2 FravSeT,
WWW%W%WST&;;% R @Eg\_ﬂ; Wmﬂ?ﬁﬁc ISR cjﬂjﬂ 'e'qii&ﬁ JRE3 D

fepeug]. 81 e gauaTe

ST HIAIER 's' AT 'e' BT 31&N BIIS S| AT, AT JTOIATAT FEH b ST Bl RGOS @E

In this task, we will look at printed letters in a newspaper under the microscope. JAIId, Sod fdhar HIST
This activity requires newspaper cuttings. Keep these ready at the beginning of T,
the task.

(For each group) 2 glass slides,
a newspaper cutting that has
TN PosedT HelITHYl BT BRIl sl Braugiay frabear T g 10x letters ‘¢ and s, transparent

IH] TIRATSST fAYeTor . adhesive tape. The letters need

to be in small (regular) font,
not from headlines that are
printed in large and bold.

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

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

e AT JreTes feaer e Ui STl Yales acjoiied Blal.
Draw the observed images in the following circles.

(FaT: feeres ade wurol Geraiiq o &l (SRer) aire. el uTfgosed i SR 3Mfor fRmRarest faqom=ar |quf
ST STHTR, Tiai] Jo511 bRad FerHT STl &=, T2l 3MTehel! HIevaTar T BR1.)

(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.)
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O O

Magnification X Magnification X

s' 3TfOT 'e' BT 3fER Tl SN fEAda ATUe Gera3iaTe! il faaal o1 (Ideg AIdl fade! 81 gel Arg
AN RSB ).
Q 1. Do the letters ‘s’ and ‘¢’ appear different in any way from the way they appear without the microscope (besides appearing
bigger)?

S el 5: T THATHTS] hTAUCTAT AR HI0T

Task 5: Preparing slides for smaller samples @ Materials

IO A9Vl GeHeA AT BrIaTed] YHNE R0 BRIt A Pragcel, AHIE

GEASAATST TBTRIT FaRT P2l BRI, 8 RIhes]. ST ATT—TST TS ST (coverslips), IS, SIeEeTe

T SATcfes W Fr1eTor HRTaaT SR, TegT SRR IRTafid Sesea ¥o, fva @@ ),

YHTITAT SUART BT BT BT, TS AT T aRAET SARATIRA PIGT, REPITT XD (STAE

SCYEST TP TN SRR SAVATFEIT 1/ T WTd S0, A&l S, AT eilt FHEUTH)

ST FHIACTETeT S} PIET GETT T4 Frlerer oo & gell S o, Slides,  coverslips, ~ salt,
q SR NI X : 2

So far, we have learned to observe the surface of paper under reflected light, and izli(rfr(f) ;eiglslt;l;) o Sy

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.
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Procedure

1S : Ul Bradgiar fore qRie BT Sd1 AT Braus! (10x) IRGATETS! e Sd1. HISAT Wpal (Y TR )
qTIR B qﬂgﬁmlqﬂm Ryaregn wourd A1 B ST SE ¥ (e FHIITH) g fHaTear wur fleror
DRI, TN G usw DI UHTd Jo8] e |e SN ATHIIT BRI HISIUT [, S T (T TmIT®) fbfer
ILFNCCU TUhT dao CéIE&i?IICH(") PHTel HUITd ferfreTaAiaR AviE grelo)l dXdl qi(’ﬁ "Itl*eall‘ql SIS

BICIBEIGRG] ?ﬁ, REIBSICIPERCICIRSUGIGE

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 focused on at a given time is known as depth of
focus (for a given objective lens).

AT Sifdes T B Uab fdha 3ffees Braucedl TaR BR1. TAT G [har Mehy T %[ TR YIvATd Yeha = 2q
ThT M1 TR SATHUMIE! ST

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.

- ST WRITHYT: Hravgiar Udh g urofl STeT, QTR STREGT] P Plecies YRS YRYRT 0T TaR
STHUIIS] ST, YIVTSH T URE3IH e TSR TRITHU] YRYR I <l Hraugiar (e el
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.

- fovg (4 A1) Ualt: 9 fhudTd 2-4 STV B+ <f YTUATd ST JATTOT JUiau fARTes]. TR T es (AT U

g HIAYEIIR 3T 3T TAR ATHUIE! ST
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.

- PIETET UIYST: Hravgiar grugrl o Sd1. Hierdl Uh Bis g Il W WA AFUIRT YT ITYsT
ST TGS BIGI. 3T BT UTYST BravE [a-Ics qrodTed] TR Sal. AT (o7 ST AR I T
2 UTYERITeR TP TR FTHUTIE] el
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.

10x TRIATETEST T FRIE0T (el 1 T10T) ] Tl of ey, Tl ol Y feoredn ufgedn agfasid drel.
Observe the specimen under the 10x objective lens (as done in task 1), and draw what you observed in the first circle
given below.

ATIIR 45% TG T AT 1.
Next, observe it with the objective lens of 45%

iv.

Vi.

Vii.

HIST ¥ (I3 FHRASTD) R 10x TR ATS IR APl

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

TIBTDBR el F3MM i [HRAT Bl G 45 & RS TSIGTS] ITET A W I$e3. 3 of YT 'He' 34T
IR 3T VS S3.

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

HIST ¥ (Y3 FHRASTD ) YT T PHradg ST 0.
Using the coarse focus knob, bring the objective lens close to the slide.

STT AT TN IR DTS W [SHUAT BFE Bp (FeH FHRAISTD ) Blevsidds {hral (a7 TE Tl Hravg]
SIRTE] BTAUIR TE!, AT hlosoil ET).

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.)
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3T S UTfees QT o SE=A1 AT =T I I BIeT ST IO fares fT arRes a1rg, e Aiig HI1.
Draw what you observed in the second circle, and note down the magnification of the objective lens.

IERIGEI X IERIGE] X

Magnification X Magnification X

TS HIFHE] SIT TN HIHT 317 HRdl F0Tord URrHT AIST S ITedl, Jeg] HI 8 2 SiegT ITIvT FfHT S[H HRl el
JNMYATHT Tl AN Aferd W T,

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.

T2 1: STeg] SITIUT I 10x GG T 45% Pos, dB] B FSe3? BIaug! 0T aRIFAAITE Tl AT AT A
fFrteror e

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?

ICRIERE] X fozmeH X

Magnification X Magnification X

10
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eh <hl SRISR & i

State whether True or False

1. GEASRIYT UIfgesol] a% WTesdl aTo] ) 30T =l Wiesl, 33f Sese fawd.

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

2. TANRT ATFh ST AT A ATV =TT AT STaIes 37l

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

3. 39 faae s e Cl‘i“\jlr}:l‘llt{l SUG N HRA AT 84 AIGT I (WZLC') H*‘IIQI\TICJD) aTIR B3] gTfeol.

4. gesTe=TedT 31T YUIT=AT YT (I HRUITATS! SATI0T SATaR BT SUAN B,

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

3k ITRTAR GUT .

Tick the correct answer

1. gesreall ol fEHTong a1 fSaoll Serg Aar1 e 81 91T Udhe el uligol

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

37) AT ) Yol ®) Hd $) Bravgl
a) By the eyepiece b) Bythearm  ¢) By thestage d) By the slide

2. SIegT UETEl GeHaId 10X AT 30T 40x TR geoyes 3RS, <Teg] Tl YUl farmes= el el areei ?
A microscope is set to 10x eyepiece and 40X objective. What is the total magnification?
31) 140x ) 410% ®) 400% ) 100%
a) 140%x b) 410% c) 400% d) 100 %

3. ‘e’ T R UYaRI GeHe3I ] aRITRITSS ] S Blaug] S[alhs TRBI ‘e’ 8 &R DI G2/ ARBATT favies ?
If we place a letter ‘€ under the objective of a compound microscope and moved the slide to the left, in what direction
would the ‘€ appear to move?

31) ©79 G ) Iord GO
a) To the left b) To the right

S el 6: THITAT TRRATATAT IHETST FiLot
Task 6: Estimating the size of a specimen @ N
Materials
TG SUIRT ha® GeT BRI Tl FRIEvIae 18!, I) = TR 1 frefiHieR=ar o
JMHRAMTET (ST, ST STET) QTS TTHUATATS BT HRAT U], TS Ufgeia SIESECHIRISCEER L
ATICATHT AT (ST TBTIRIT TSI SR ST feTiepl STqosr 37T Transparent scale/ ruler with
SIETST TATIST F41. AT TBIRIG aq@dle] GNe FUrd. a minimum division of Imm.
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.
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Exploring science and mathematics

Procedure

HYMR URG3Id AISTIg] Sdl. 10x GG SJ@Bavil ST, ASISIaRIs (e HICT=aT GoIidd! HIurTel Yl Forar A4+
BISUAd HIST ¥ (Y FHRNSID) T, SR Aog e f6ar ve 9T faqe, ) gResmar g siarst 1 HeiieR srie
3T SR ¥t 2 W UTg AP AT R T 2 e 3.

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.

T GEASRIRATe ] 10X IRIARTIATS! HehTRRId aqaral &9 (femmaras) e, o, a1 g R JreTat
T AIGT JMHTRATTIT THRI 107 01, 3[R BIVIR ATe ).

1. = 1000 ATRIHIHIER

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

T[T G INETATe T HIISPIHICR TR

Therefore, diameter of the field of view is micrometers.

ST il 3 SRR BIGeredT YT XUT A0 UGl RuT il AT ] [FRIET0] heT-aR Jwe! Placsos sl eT. avrd
il 51 Foral BT 3107 ST e ST RAT T a1 el

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.

THT1 TS BT ATHRHAT

Size of specimen 1 particles

TH12 HTS BT MTHRHAT

Size of specimen 2 particles

JETBRUM, SR Jrel 38 GIYars earquT=aT el TH-ITd (RIET0r $hRd 31T (SSTBRUMR, 1300 HIIhHICR ST JF3 T
SRS, IR AT Sial QT (1/2 x 1300 ARIDRICR) = 650 ARIBFICY gad! 3. SR TETGT T GIREFTET 1/5 W
I 33 TR AT BaT 1/5 x 1300 = 260 HIABIHIC FeTb! 3R,

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.

deof
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