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Looking through a microscope
SGERITERIEEIN]

Introduction

MNE

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.

I g s ATIITHT JTS[aToeal MET YTl IdMe. I¥g AT GEIAT HIEl Fgiar e
ISR, IMIAIYT BR X fHal YU S0 J[ST I MU 4§ Ibd A8l aud
GESII IR T2 &elM fhal YdHbieal YU Sde 3fesed] TMEIS! ATl UTg b ATel. 370
iRy BT ME] UIBvATATS] SIdh UehT Fra fohar gepTier 2iferes fiTier aruR Srard. T qriRTIe
3T (ferRmmes= ) & Uep afedsh 7 SRg T unfeeansy axcpalt afcrdn A1l fawd . gewrasl el aH
fohan a1 PRI SJevll fhar a1 doya! o/ d. e a¥gdl Ui affde Adl fewd. (S -
GeA R3] Yeaale J-E! UK.

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

e aTicites &I fobar <fI faermeat=r U 31 Te q7dT 31101 TICTHE) Yeies gl Dl

Materials required
HATATS! BRIV AT

e Task 1: Two magnifying lenses per group

il 1: fAermeat=al ue Terrd! I farme i

e Task 2: Compound microscope
35?“ 2: Qﬂ'gifﬂ ﬁaﬂaii

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: (TP TSRS 2 Brayc AT (ATHROTAY 2 [T, X 2 FHT.), IS, U, IRS3H
FRIhcug! saTs
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 TCTAIS)) 2 HIaUCeH], URGAD [Adheugl, 's' AT 'e' Bl 3N IS JAIAT
BIAV]. BI &N JATATT ASTPRIS FBUTSTd SB[ AN, Saaeh fehal HIST TATN.

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

el 5: BraUC ST, SR U] (cover slip), HIS, SIREETd %e3, fhvd (S ART), Bial, HBIH
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RS (SUGL AT

o Task 6: Transparent scale/ ruler with a minimum division of 1mm.

Fcll 6: TATAR 1 RS IHIC=AT GUTT TS 3F2T yRG2IP AISTIE].

Task 1: Let us try this...
Fcll 1: IS, T AMYUT B TIg 41!

You may have used a magnifying lens to view small objects. A magnifying lens helps to make small
objects look bigger.
ITATE Jret 38T I Hie fequarre) gidiaces fi worerd fazmes= ¥ aroves e, e fmg

IR, TIETT STg @] 8T+ AT ATUET <1 JiST faamges ded Bl

Take a magnifying lens and observe the following text.

farrmes= ¥ = 3Mfor gies Asiepy e

e frames i aveg et o s

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

AT, I G211 FRT=T 9TR HedTq S 8, < JAT907 I1g AT

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.

JATOTT Uep famres= 1 =T, faoyest AoTgr araugrand] ufges ¥ el Sigesn SR exkes i, daeard
JAR I &R1. IR g [a3mes [ ufgedn fammes fimmear ar qeg 312l UehR aReTe! BT Bl
T JRTAT faeies 3req wiie fawaciies 3Mmfor arerd Aciies.

31 Ueh Frdieor T et we e @

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.

WX TR o), gereal g aF e firen Sreviigqs TuR 8. A1 SeusE gcdid, Sl
Gexraairea fafqg T ArfEdt 9onR sl a1for Qe SUANT HHT 8ldl, § A HUIR 377814
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Task 2: Parts of a microscope

" 0 WIS R (Y AHTANST) - IR/ THAT a] FATSTdes qeehT STorvarTe]
AT IR/ AT AT BRUATATS! AIST B Toheara

-0 OFH W (YEH WHRIINE) - 9% T S e ot sk aR-wret

HRUYTATS! GBI TP TRAR R

o YT - Rl G UAITS! R S UATATS! AT HETE Bl
' IS UATRITS] YoTdT gTIR BT

o TISTHR "ebell - IR PRI A7 s BT & aehel! (TGBTBIR)
IEZCHIN]

0 T P - (T T STa® STRIe3es T, aRTER ddhi e a3 o/
TR P AN ). IMMIZTD o [T ATed HROATATS! A1 G T

""""""""""""""""" o g - A IR/ AT BTN ST R HaTR AU g €Y Saard

o AR T - STRATIRI URTENTT SHTe5esT TepTal a2/ =T Tl
qIofaR e HRUIATS! & Y77 aToRard. a1 Mg R SATaRe Bl -STRe
SHSHY B NRATARG FHTSAT TehT21 I Best STl

o SR - FHRAT/ TSI THT2T WA HATaR Sqo5edl] IR D/ -
TS DHRUATATST SAREATHT ATIRATe. ST fNT FebTaITeT e 318 T
TR SARHAT BRI AU TR SRR SR HDT2] TS .

o

O 9 - Q&“‘IGQTI UbT STHTIRET G=-AT STHTAR AT YhT BT q&ﬂﬁi’ﬁql o
qehSad 3 ST BT UTIATAT TR & dld.

Figure 1: Parts of a microscope

SITgt! 1:3qeHGRAe HIT
With the help of Figure 1, identify the different parts of your microscope.
3!/5]7(‘/(7 19TET 3770 Qi&HCiQ(I(Id Jfaer YT NBSGUITAT YT .

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.

TAT (Eyepiece) & XL UITHT H BRI HAATERUIUT 10 IS HIST B, ATAT T fa2mmesT
WO ST I AEYY 10X 3 g dear fhar IaTew ToiaR fofese .

S GEEINI CR RICAR IR CEICE R G RICNIECAS RN

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

2 1. JAAT GeHeRi MY i 9 T (Objective lens) =TT et a1me 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.

ST MUl 10X faRITes e 3rfers AT erioredT fazmes e Su dXdl, deel AU
TS G&d qU=Tes Afereh TIEY0T UTg 2Ahd.

Q 2. When we use two lenses i.e. an eyepiece (10X) and an objective lens (10X), each lens enlarges
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the image by 10 times. Can you find out how large the final image looks, if the object is 0.1 mm
long?

2 2. Siegl 3997 G 3T FUrot eb AT (10X) 30T Yo av] T (10X) 313f1 &g TR, el
g e AT 10 U HIST B, SR G 0.1 ). &g 31Yes R A1 RRTIE grearr ufos
et A1ST &, A =TT AR U5 H1?

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

Y2 3. 3T RAT hran JMfor Qe SIEl YSHITER qic g UTel. 3Rl al-el JSHNHE]
BT B B fawadl?

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.

geTdR Tehell (Nosepiece) 33T i fthRar @ 10X g T 10T AAfosept YTl Ueh AUchies. SiegT
Qe FEUIST AR 13T SATT0T Afe5ehT YehT AR NN AT <Ieg] B3PIl e AT ATTST U .

Open the diaphragm completely with the help of the lever attached to it.
JATIRBIAT (Diaphragm ) SITScsed] GBI ST ATdRD Yuivo] el

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.

AT GerazlT 3121 fERIST hRar SUre Yeuaairedr ARIIMER SR SR Y131 6. AT A

YTET JATIOT SYRAT 3T b STH JRRATIX s ) Al NIKSIGRSISSREIE] CbltNgﬁlcN Usa.

Best practices while handling a microscope

QEHSRNT FTBATT BelTd AT Hgdrea] Ml

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.

GETEI AT =T FRIET0T HRUITYET 371, TRET, Hrave! Sardal 74 Waes g &1, {9 3707
IR A HRUATAIST BIIS fohal ST &2y arurT; fFl Tes HRUATAIS! d15 HIRST MM 73,
31 o3 rquaren 531 fdhar T/ 3Hl drue fhar Sare ged &ol (Lint) e Freid, o™
IR Yol HITel feay aruRy. fFT g dive fhan &3y saaru0 qyorar hrad gul;
[RUICININERIGECI)

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

T I ATST BRUATATST aJebThTR Tehel! [T SATOT <1 hRaaTT Hefle! v fH1 uehg TahT.

iii. While rotating the nosepiece, keep some distance between the stage and the objective. The
objectives should not touch the stage.
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IIBIDHR bl (BRI BIAUST SATIT 7 3T G FHT AT et siaR Sd1. ave fiT HaTes
CHUTR AITE!, AT hlossil e

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

REIN IR CEICIENGE R CINCIRIEI CRK-EI

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

Fcll 3: foraR H71, YeASIETe | ST I B3 feweiied?

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?

99 fdhar 9fRTa BIIGTAR SfiechedT NNT 3Tl i+t UTfeedT A, AT XNT THAS T, S 1mfoT
BTE! Aol THDHER [GHAT, ATST DBT1? AT &TUTHR 3721 BT BRI B 3TYV] GHIgdDh HBl $Tes MBI
JTIOT AT TR+ ATS SMEI. AT T T MIATAT B2 fadehas ?

We cannot become as small as ants, but we can see the lines at that scale.
Y07 HNgTh BB 8IS 3Dl ATe!, UG HITeAT TSI ST fhell SIS 31101 S 1<, T JHT0Id
RIREICIN

Procedure

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

UhT BRI, SIS U IO URTSH Ueh, 31317 SIH VST Ha].

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).

BT BRIG dcyg =gl ARRA YdhT Havgid] dheal fhar aF drayccaisdl a3 Had odl.
BIIUCSHT ATl HaTaR 3721 YR Sal bl e ecsodl T 9% Faredl Jger (Heamar
T SUSGE IR, BTaUg] 53 T ATATS! T IR BRT).

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.

TIH HIST ¥ (WS FHRISID) g avq fir (10X) Preaugrear S o, uig g,

BIAUSIA [Ihe TS bl

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 SIh HATAT YT ATV SO AT N GeHaRdTes! FRIE) SR Mg A1 gl N
IR FHRTRITES AT BT, < UTST. N SR aRIAR WTH T4, TR BIaug] ARDb T N1 RERaTes} 3o,
ST 1S I VT ATOT AT Ifqesil T {1, < UTeT (JATehedt 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.
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SITYITAT SIRRATHIRT A SRICIRIY ST THTRIT X FRIeT0r BRI GTI% UTHd HTdTesd 3D
§ BRI, TAMG 18T AT XU gferr fSAudd Aot ¥ (R FHrISTd) g avq] [ av

XD L. HPIRI XTI AT eI b Tal=dl Y8HNIIAN faor fdhan HIGHQ((")'OQH MCER AR R

vi. Once the pencil line is visible and close to focus, rotate the Fine focus knob to sharpen the image.
oreg] FTE UfRTesdl o1 feet B, el &e ¥ (geW QHrISd) g uiowr e
A, IRITST T .

vii. Use the same procedure to observe the ball-point pen line.
T Ggel = Sresu=egT NuTa! fteror .

>

Figure 2: Positioning the specimen under the lens
3Tt 2: TS THT RV Sq0f

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?

TR 1. QeASIIETS! YAl T MMM STSU=dl N1 3l fSda, Irer FRieror &1 onfor & gaea
A= AT RIS o BRI TS 3R, TR T 5 PIal.

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. e ax<] Fmrdt, R aqifor AT el siaTel HisTeses Uy SauTd 3 3R Uh
3R 3 ; T SRTAR i1 YU ffesd. T woroid X fohar Sl X A1 Siredrar

T 3 fopelt 3T, T SiETST o9 3.

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.

BT 0T I FHT JTeATRATeS 3R Hedg i AISTol 2 BIVIR A1, TATe 81 QTS BT Jigal Is e,
I foaR B,

Using these methods, estimate the distance between the objective and the slide.
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AT Tegrei =, T 3AT07 q%qﬁ'm T3 JRTT JiGToT 9ieT.

Pencil-line Pen-line
LSEEIRL CRIEIRL])
cm cm
Distance between the slide and the tip ey I
of the objective lens ' '
HTIULT SN %] FFTT=T SIapTeiies 3feR mm mm
ot ot

Table 1: Distance between the slide and the objective lens
TR 1: PTUET SITIOT I 97T ATTeH 155 Sfeav
Task 4: Looking at the letters ‘s’ and ‘e’!
Hell 4: eSS 's' M7 ‘e & IM&W Urgol |

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.

ST 3TYUT JIUATT BIUH ! A& FeH o] TSR MBI, ATATS! gRIg=Td] BIA0 SRS, Pell
G@ HRUATSMYT 3730 B0 STHT H3ad S,

Cut a small piece of printed newspaper that has the letters ‘s’ and ‘e’.
RUKIENICREY 'e' B &R BT AT, 3T GIYATAT BB JhST BT

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

AT oy HAHTY! BT HITSTAT bS] HIAug ar fadhedr T T 10X a¥] FHTRaTest fFteror .

Draw the observed images in the following circles.

(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.)

(FrRr ae: feorey ade ot Jeraeiiqe QAo & (e sire. Jwl Ifgeredn Ui bR

HISUITAT YT DrI.)
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Magnification X Magnification X
JRTH X GRIICE 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?

TR 1. 's' AT 'e' BT SR TIETd STt favadTd cATuel GeAai Tl aves] fade! 17 (Icgerg AId!
fe=relt 81 eT g SR R Ai).

Task 5: Preparing slides for smaller samples
Fell 5: FEM TS HragCT TAR HIUI

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.

JATATYRIT 3MTUVT YeHGIIETS] BRIGTAT YSHRT FRIET0T BRIFAT 30T GeAeATAIST ThI3ITa] el
H3N BRIT], T RIBS]. ST AMITAT IFTGT FeF T 3T AR FRIE BRI 39,
<Ieg] STRATIARG URTAfId STesed] bR SUINT S TTdl BT, IATS! T el aeae
JRIMITY 3MMeSAT YehTRT ARUYR SUYTg<h] TG/ UTcied IRA0T, HE<ATd A<, AT Peilel A0l
QUG T $aR BIel Bel T RIS H & el TG U, Hddierd 3MaRS IHSl,
AR UTed AT Slod Ui QR TehTal U es F2T NIl GeHall JATfOT SREAT il AT DI

Procedure

El

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 License, HBCSE 8
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Hio: g1 Braugiar Mo qrRie BT SdT 3101 Braus! (10X) g R e a1, Jisar Spar
(R FIRISTD) dIR dad 9] madiss ferer wourid TR &1, Al &8 B (ge
FHIITSTS) thege RaTedn Hurie FRIET0T 1. JHeT Geld Ish dI Yol dool 31T | Ul
AU BRI BOIVT 3. BT WP (Y&H FHIISID ) bl g Ul dosd UepT FTS[T Blel

BT AT TS Bl Uses. T Sirel Sff fafng av fHTm faesedn det A14ae &= Ad,
ISEIBSICIRIEIRCIE SR

i. 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 e T U U febdl eI drearqec TR 1. TG G T AT JAThY T T
TR YTUTI Tha T o TTHhT AT ATAR HATHOT YgT ol

(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.

SR GRS UT: BTIUE R Ueh g ofl STehT, TTIR SIRAGTeT B3I Bléeses RN
HRYRT 3T ATER SATRYN YT Sal. YIFSl URE3ID (e Tglar URNTHIT YRYRS 7 1
BIUSIaR fereheq 3.

(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.

fpua (qpd dR<) U2MN: I fhuard 2-4 S0 €8 o YTUATT CTehT ATMOT quigor fATesl.
TR AT TS0 Udh &F Braug ey 3dT 70T TaR $IThoT 9g] 3.

(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.

BT YTYST: HIFUSIIR qrogrel A9 Sq1. Hiemd Udh bl UdHd il JIITe AR
JIHUIRT UTeTes UTgs] AT T3S DIT. 3T 81 UTYST hravgiaxics UogreaT Aqrar Sdl.
HBI ANRSTD IS IRTIT TN Ueh A ITYSRITR STH TR SHThUl U] .

iii. 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 IRIATRITST =T FFleror (Pefl 1 7|io) S JreTarl o fawres, | fodl ge faoyean

o C
Yle Tl dodld dhlel.

Next, observe it with the objective lens of 45X.
QTR 45X I =g fteror &

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

HIST B (W RIS ) ThRg 10X a%] T TS 9R FRapal.

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

JJRBTDRIR Fehei] SFRT LA Rl Bl e T 45X & TERSD TSIATeS] ST WRed N I$e3. 34 o
DRIERCTAC KICINEACICIS KOS

CC-BY-SA 4.0 License, HBCSE 9
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vi. Using the coarse focus knob, bring the objective lens close to the slide.

HIST B (IS RIS ) T g fi71 Hrerugisras M.

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.)

ST T TU=Ne3 RIS WE AU e wh (Y&d AHRIISTD ) Dldsigad fhrdl (g fi
JESATT HIAUYE] SRTET BIAUIR T8, AT Dlosil &),

Draw what you observed in the second circle, and note down the magnification of the objective lens.
SATAT S UTiges QT s GH=AT HHIBTT Gl BT 30T DI f2rTes [T a1uRes a1rg, el Alg
hNT.

Specimen 1:

THAT 1: —

Magnification X Magpnification 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.

AITS e BITHE ST 3TIUT TIHHT SH Bl FUroTd Uil HI! dHa UTsdl, <Jeal b1l 81 ? SieT JATI07
IR $[H HRAT BT IMITAT Ui Tuzies tfdres T fadard.

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?

w2 1: SieT AU g fT 10X g8 45X By, ] B HSes? dradg! A0 g% T <lep

Specimen 1:

T 1:

CC-BY-SA 4.0 License, HBCSE 10
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Magnification X Magnification X
femes X [EEIS L
State whether True or False
g B SRIER o |
1. Objects viewed under the microscope appear upside down (inverted).

GeHTHY UTfgesol] g% Wioyd! aTe] av 3107 axel Wieh!, 372l Iexcl faa.

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

AT AAorchesT Hes T A JATOT AT AT eeh ST 3Tl

While working with a high magnification objective, we should use the coarse
adjustment knob.

ST {21765 STy I PRI ST B ST T84 AT Whdl (XY THRIISD ) IR

CTCIRC IS

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

GeHE 2T AT YU YBT3 (T HRUITATST STI0T JTIRB T SUIRT Bl

Tick the correct answer

3T ITRTAR TGO FHI.

1.

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

a3l Yol fSHTomg ga=aT fSHhTul S AT ST 8T W Yh S 31 UIfeo -

a. By the eyepiece 37) REIEE
b. By the arm ) Yol

c. By the stage b)) HA

d. By the slide $)  BrEUg!

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

SiegT Q@ geraaiid 10X T 3107 40X a¥] fiT gacse) 3iciles, deal Tl YT faammes
SERINCERIECRE Y

a) 140X 3) 140X

b) 410X ) 410X

CC-BY-SA 4.0 License, HBCSE 11
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c) 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?

‘e’ T MR FYI GG a%] [TETe! S Pave! Sialhs ARGIcd ‘o’ 8 3R DIl
[EERKRERININES

a) To the left SHRSICIERS]

b) To the right E)ISSEIESS

Task 6: Estimating the size of a specimen
el 6: THATAT SMBHRATTAT ST FiEroy

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.

ﬁ&HQQ‘ITIt{I QYN $haes GBI AR T FRISTUAIS A18!, IR STl ATHRATT (ST,
3l SR 3Tl TIYUIMATSIE! Bl Idl. ITAIST USSIIGT JAMITAT TAGA [SHOI=IT Yehifra

IooTeA] ATATT STHS (] STaedT 31T JiSTST BT 841, AT TR aiBTa SEes Furrd.

Procedure

El

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.

HYTaR URSzN® HAISTUg! Sl 10X I el Jaau $R1. ASugladlss [HeHieR=r goriat
DIUTE! Yol GOraR AT B AIST Bp (W[ FHTIISID) fhal. SR AISTug i fhH Teb |
feqet, o) gerrar ™ siarel 1 MSHIER 3ie 3T SR gl 2 |1 UIg A dR AN 2
A FeR 3 .

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

JHT GeHeATATS T 10X ], RSt Ui aqferar &4 (sffasman ) _ e,

38, AT AT AT v ATdeT HIoT JThRATT Tgid A&7 s 3 el
1741, = 1000 ARIHIHIEY

Therefore, diameter of the field of view is micrometers.

U SR AT AP TR,

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 Peil 3 SRR Blaesed] YA YT, RISl N7 I GeaeaiaTel MR dedar gl
BIGeHH! o2l UTT. T il 5 1 e UTeT 10T I8 e SAThRAT &S e

CC-BY-SA 4.0 License, HBCSE 12



Vigyan Pratibha Learning Unit Looking through a microscope

Width of pen line Width of pencil line
U1 XA SET IR R CIRC|

Size of specimen 1 particles

AT 1 A3 BT JATHRATT (?)

Size of specimen 2 particles

T 2 HefTes UM SMHRHAT

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.

ISTER0NY, SR el 38 giNes arqu=iy yaEren F=rd MR BRId 3TdTs (IITER0Ne, 1300
HRIBIICR AR 35T THAT ), TR Tl Sidl 3f&ToT (1/2 x 1300 AIHIHICY) = 650 ARIBHICY
ESEIESC

References
ELY

Brown M. T., Munn, M., & Tyler, L. (2007). Amazing cells: A cell biology unit for grades 5 through 7.
Washington MESA and University of Washington, Genome Sciences Education Outreach.Retrieved

from: https://gsoutreach.gs.washington.edu/files/amazingcellsbook.pdf

Deshmukh N. D., Agarkar S. C. (2010). All about microscopes History, Use and Care. Homi Bhabha
Centre for Science Education.

Credits

Main Authors: Mayuri Tawade, Rohini Karandikar

Contributing Author: Ankush Gupta

Reviewers: V. G. Gambhir, Maithreyi Narsimha

Editors: Beena Choksi, Geetanjali Date, Ankush Gupta, Reema Mani, K. Subramaniam
Marathi Translator: Mayuri Tawade

Marathi Editorial Team: Deepa Chari, Aaloka Kanhere, Vijay D. Lale

Creative Commons Licence: CC BY-SA 4.0 International, HBCSE

CC-BY-SA 4.0 License, HBCSE 13


https://gsoutreach.gs.washington.edu/files/amazingcellsbook.pdf

	Introduction
	Materials required
	Task 1: Let us try this...
	Task 2: Parts of a microscope
	Task 3: Did you ever wonder how things will appear under a microscope?
	Task 4: Looking at the letters ‘s’ and ‘e’!
	Task 5: Preparing slides for smaller samples
	Procedure
	Task 6: Estimating the size of a specimen
	References

