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Looking through a microscope
mlevor Gevor e H Ul 6T UM 2 MHmIGHTSH S 6V
Introduction

SN W&

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.

FOOLUILMSHe6TET  QUMTBETHMET  UMTLUUSME LN F600T&H 6T
O FHOFOTMET. QLE0TMeY, [N  LIMIMEUSHGC&HET  HFlev  6UILDLIGET 2 6TeTeoT.
dOSSIGEHTLLTS, WesMBHRVD WSSSTTSHID @HEHEGLD  QUITIHETEHEMET
BLOOMEY  LIMFSHSWOWTE. Cald, WSFHMIGTor evevg e QBIHEHSLOMS
O mEGD HlevoreWilifleer GUTETm GUMTHETHMETWD UMTTHSNI WIS @&
GUmeTm HmI QUITIHETSETL LUMTTLULUSMHE, Q6ueilely eVevd QevedTerudserfledr
Fal Lemlne| UWeTUOSSILOSmS. @ o (BLQUMEHES GeveiTery  (eM&sLILIg
Q6V60TENY) 6TEOTLIG 2(H QUMB6rfledT LIbhuSemsL QUlEGTEHES SmeoorLI&H @G0 @memnmas
GGEVETOVMEGLD. HIevoTGeooTTHRGIIETLIZS @ T6tor(h VLS UHME GLD6VITET
GlEVETENGEITIGT Tl _L6mLD6)Y. @ &I LIS GLoaID QL& M&ELD.

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

@ueoor(h)  3I6VEVG!  CLNEOTMI  LOMEDITEUTGHET QML  (GHLDEHEHMET 2 (HeUMEHS),
LY 6dTeu (LD QFUILEHEMET BLSH (HHISHET.

Materials

QUIT[HETSH 6T

Task 1: Two magnifying lenses per group.

QFUIA 1: R6UQGUT(IH &6 G LD @) T6evor(h 2 (HLIGILI[HEH D G16VETEN &6

Task 2: Compound Microscope

QFUIV 2: Tl (b 1600 G600TTE )

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

QFUI 3. (RAUIQEUMIH GHLOEUSHGSID) 2 F600Te0ol Tl CFMHeMeT H&HHIGET, 2 HTH S
STETSHET (GHMTITWLOTS 2 QF.LI x 2 Q&.LY), QUeT, QUTHI, eerfll@l Leng BITLIT
(transparent adhesive tape) GLI FFGE)TQ)GG)G).I...

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.
QEFUI 4: (626UGGUTTH GHLEUSHGSLD) 2 H600T6e00r Tl CFTHE060T H&H(H&H6IT, ‘e LDMMILD 's'
6TEOT 6TILDGSITE06TEH GHMEOITL. QFUIH S SMeT Heor(h &6, eeflli@GID Lend BITLIT.
IS SIHEG6T FMIEHTE EMIW 3jemailev) @) Hae CauetoT(hLD. SemeVLliL] Q& WITH 6 6v
2 6Temgl GLIMeL QLIS MEHaLD Hl9HHSHMTEH|LD @) (HE88 Jal MH.

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

QFUIL 5. GFMHeMeT HHHIGET, 2 UL, QFDUMBSS L, GeURSTWLD, G&GhiGLLUIL,
FITWLD (&L LmwLdlevemsv), QUIITLLY. LLEHem & (Baker's Yeast).

Task 6: Transparent plastic ruler.

QFUIA 6: sperflL@LD LN6mmenig.& 26meyCasImev.
Task 1. Let us try this...
QFW6L 1: @ ems (PWMHFSHS LIMFHEMLD...

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

Fm QUTBETHEET  UMTLUUSME — BmIsGer 2 (BLOLMGSSE  QeveiTenen
LIweTLU(M SNBSSV, @LGLITIHTSm6T QUlETs LMTHS @F 2 (BLCLUHSS
Q6LE0TEN 2_FE)LD.

Take a magnifying lens and observe the following text.
R 2 (UQUMSES  Qevetlemeny  LWeTUMSSH  LleTeudld  QFTmHE6merT
2 MMIGHMTHGMISHET.

| Qe Qevedrey @eauTm Ser 2 Hausems QU STEeELD |

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

@ueooT(h)  QELETENGEMET  LIWTLU(WNSSIDCUTS  6T60T60TeUMGD  6T60T LIS LI
LIMJ&&6VITLO.

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.

| Now remove one magnifying glass and observe, |

GauQMMTH 2_BLIGLIHES G1eVeTenan 6T(N & SIH6ISTaTEBMIGET. HhIFGT @&HME (LN6dT
o HMIGHTHERIWLG CLMLBe, LNeTel(hld QFMM&HEHHEG GV 2GS 2 WITHH GG
(P&H6L 2 (BLICILMBSET GeVeTemeny emeUWmISET. LileTerd, @b Gleveterdleor GLosu
@UEUTLTOIQSTH 2 (HOLUMBHES Geveteneny LN958185 6smeor(  LlereupLd
QFTM&HEMET UTFEHS CHMSHMTEH @)(H&HGHLOLILY NS HSHTHSH (HHISHET.

| AUELTS 20 g ~@ e 5 |

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.

&(IH H1600T G6voT TSP GILIGITLIS! @ T6vor(h) 2_(HLIGILIIHETH Q6V6TeN &6l Fnl L 6mLD6m6
QLML WS Q&ML gl. @bsll Llflaley, meorCeoormeSHuiledr GleusuGeolm
LIM&MRISGeeT UMM &MHmis G&memelCsHT(h emd eTeleumm SimLIL. LWeTUR &S
Geuesor(hILD 6TedTLIEN S WD SMIHEH (HGeurLd.

Task 2: Parts of a microscope

QF W6V 2: [Hl6vor Gevor e S UI6dT LIITaH 1856
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With the help of Figure 1, identify the different parts of your microscope.

UL 1607 2 5w, 2 m&seT HeoorGeoorma&ulledr GleuslCauml LIMMHIGSem6rT
9160 L_WLITEITLD 85600 MRISH6T.

The eyepiece typically magnifies the image of an object upto 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.

QUMEIAUTS, @ GuUMeflerr LNbuSems, SHetepieml i Quoiwmer emelledmba!
LSS LOLBIGHET QUIISTE SHeomeoi(h@ GleveTey 2 (BLIQUMBSGWLD. @S
QevedTeriledr 2 (FLIGLI(HSE: 6Te] 6ledTml Q&FmMeveVLILINSGIME. HievorGevormasSuiledr
o memeTwimeor LUGHUNL oevevg  alleflibliley  “1ox et  @GMIULIL LTV @)
o oTISSLILGILD.  HeoorCeoormeHHIUINDT  6UQAITIH  GleVeTaU &G0 GSmILILIL L

2 (HLQLI[HEHS 66 2_6TeITS!.

<

The topmost part of a microscope is a lens
hrough which we see. Since this lens is closest
to the eye, it is known as the eyepiece.

The mircroscope has two knobs that can
be used to move the objective lens in the
upward and downward directions. In
some microscope, these knobs move
stage instead of objectives.

The large knob, known as Coarse
focus, produces large vertical
movement. It is used to move the
specimen closer to the objective
quickly to bring it into focus.

Below the eyepiece tube,
there is a longer, hollow tube
called the body-tube.

The small knob, known as Fine
focus, moves the objective lens
by a small vertical distances.

A circular disc, under the body
tube is called as nosepiece

Nosepiece has 2-4 lenses (in cylindrical cavities)
attached. These are closest to the object hence

called as the objective lenses or the objectives.

This curved part is known as the
arm which is used to hold and

lift the microscope, and to change
the angle of stage using it.

Below the objective lenses is the stage, on which
you place the slide and hold it with the stage clips.

The cylindrical part below the stage contains a
condenser lens to collect the light from mirror below and to
focus it onto the object. It also has a diaphragm that can
be opened and closed with a lever, to control the

amount of light reaching the condenser.

The bottommost part is called
the base. To lift microscope, hold
arm with hand and support base with
the other hand to carry it safely.

You can see the mirror near to the base. It reflects light from
front/surrounding towards the sample upward.

To get enough light, orient the microscope towards the light sources
present around, such that the mirror captures maximum light.

Figure 1: Parts of a microscope
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LIL_LD 1: [5/600T G600T TS G UIN6TT LITEHIBISHET
1. What is the magnification of each objective lens of your microscope?
1. 9 MIGEHOLW HeorCeoormeHIWer @aIGeUTH QUTmETMHE&G Gevesterdleor
9 _(HLIGILI[HEHSHLD 6T60T60T?

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

10X  QUTIHETHE&G QeveTtemenall FH&H 2 BHLCLHEHHSMSHEH Q&Moo (H
QleVETeNU & @& BTN LMD GuUTEl, WMHFILIQUMHerleT mevoreoofl elleuUThIgemerT
BITLD 2 MMIGHTES (AL ULD.

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?
@ 600T(H G1EVEBTENEGENET BTN LILIETLU(NSSINDCUMSI, 61.5. (H G600T600T(HE Gl6VEITEN
(10X) LDMHMILD 6([H QUITIHETIHE Q6V6dTeNY (10X), @)T6etor(hGLD 10 LOLMIGS&6T LIDLGSGmMS
QUflaME@LD. QuUMerleT Herb 0.1 AL eTedrmmey, @) mIG) LIDLLD eTeueUeTe)] GILIfSMes
@)\ HEELD 6T6OTLIEN&H G 55600T(H LIILQ.LL|RIS6T.

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

QblgenWEF SLomml &6 @ T6tor(h CLMUTLILIGEMETULD QLT HIS6T. @ euailresor(h
GLMUTLILI&HEHHE @)60L_GUI 6T6oT60T GeUMILITL 60L& F6)60115SHT6iT?
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Rotate the circular disc till the 10X objective lens is vertically below the body tube. When it is set in this
position, you hear a 'click’ sound.

H600T(h) GLMULSE QFRIGSSTH HCLD, 10X QUMTIHETIHE Q6V6dTeny GUHLIGUEM TGV
QL LS Sl HELILMSET. @b @QLSHFH S QUTHSSLILILLe|L 6T, ‘SHefls
6T60TM FHFHLD 2_MhISHEHSHGSH CHLGLD.

Open the diaphragm completely with the help of the lever attached to it.

RMSRL6T QUMTBSSLILIL(H6TeT GBLLGCHTemeVL! LWeTUMSS, e(hdSH e
(WDWENLDWITSH HMHSH) (HhISET.

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.

I S SLIL UIMeT eerflemul QUBLISSSH6v, eerflepevsFHeT HengFemwl GCrme:5
BleooTCeooTTHReML  eMeUSH(HMIGET. @LICUMTSE, SFHSLULFLOMET 66Ul L &5608
2|60V &600T600T(HE& Cl6V6dTEN GULBILITE LTI &S6UTMI bl 6mUl H([HLIL|MISET.

Best practices while handling a microscope

QM HlOGauTTEHem S WTEBLCUTS &6t L1988 Ceuesoriq Ul

FDHS 6uidlLEnDEET

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.

- LTS Fleow 2 MHMICHTHGD (LN6TL], HeoorGeoormaHIUIeT GEmL., Q6VEITENGET,
LOMMID SILHENET FEHESOMEG SHMLSHHIMBSGHET. Qg MHMID G 6mUIE
F55D QFWIWLDCUMS, 196qUl, 26V6V& SleooflenUl] LIWTLI(H S SIMBIS6IT. 6T60f16mILD,
GlEVETENEEMET QLITMIGSHEUENT GILDEOTEMLOWITET, 2 6Vl 6mLiUlleoorL_ Lilgeq./Loenvedleor
Vgl LIL () Sl6ooll/@empd SletoT(hi&eT mm GULILT 196quLemel L (HELWD
LIWeTL(D S SIBIG6T. A(WDEHE C55UIESTLO, HlG&TETLOM60T, QUL L &Lp60 engailey
19.61Q UL, 2{606VG! Sl600TI6eMU 2{560T LIV [H&HTE HIMIGH6T.

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

- WHUGHW N9HEH SMHmIUSET epeUld QIUMBOTHE GleVETeneN  (LOMIE
QIFULIULMBIG6IT. GleVETENEEMET LI & &H6UT M (LPHLIGSH W MM & Ta M.

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

- (WHUGH U SHMIDECLIMEI, CLOEML & EGLD GILIMTIHETIHE G16V6iTerU e @G @)6tL_ Ul
FMFH6me| QFHMeneVe] @MLILINS 2 MIGHQFUIWLBISET. QUTIHETIHE CevedTeng6T
GLeML 6D QS TL_5HTn TSI

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

- Bleoor@eoormseS:H 2 LIGBWMBSH  @eeumsCUMg!,  enemelsh&LILL 1 (HE8
Geueoor(h\LD.
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Task 3: Did you ever wonder how things will appear under a microscope?

QFWe 3: HeorGeormiHIulledr & QUITIHETHET  eTeueUTmI

STLFWeflE LD eTedr ) HHLIEneTd Q&G LITTSBHHBMTHETIT?

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 ants, and can walk over these lines.

How will they appear to us then?

STHREHFHL QLT Vel  GLETHIVTeL  aleTWLILL L CHMH&6m6T  [HITLD

LTS SI6TGETITLD. Dj6m6) 6Tel6UT M ST G685 860T? GILNGOTEmILOUITES, 61600T600TE SlL_60T,

LOHMID Flev FwmisGefley LeNeNsHHT? SHSHMTENEGEONS, Flm 6TMIDL|SHETTS

BLOGDOLDE HMLIETEF QFUIG Q&HTETEMEVTD. @ B&HEH CHMHEHEMET SHT6ooTl]. HLOLOTEV

@QUGUTE BL&HS (PIQU|D. @eUeuTmmer @oedlev @&HGCSHM(HNE6T BLNEE 6TelaUTMm!

ST A Wwerfle@Ln?

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

Fm  eTMIDL&HETTS BID  WMoes FIsSHWLLlemsuQUeTMTeLD,  eTaudLedr

jemallaveTer GasM(H 85606 [HLOLOMEV LIM[T&85(LALY U] LD.

Procedure

QF WL

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

- (b SleooT(h HTHHEHH 6, @T60oT(H CHMHEHEMET LT HH (HMHIS6T. 62(H ST 60
QUETHILMaILD,  @6TQerm®  CHMLemL  LIMeV-LIMUIeoorl.  GILIGOTEOTITeYILD
6U6M T U RIGH6IT.

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).

. Lem&  BILmemel LweTUbhSFH GCoMEamenssHL 160 @bh&HEH STHSHHMS
L (HMBIH6T 6Vevg @ T6eor(h CFMHMTHHHEHEHHEG @6enL_CU 6M6UU|RIGHE6T.
QUIMTBETHE& QeveTons:EG HGCL GUTHIL GCosm @MhsGLeuTm (Gl
FRerflliLsseT @) (HIH G 5560T Q66T M6V QUMM LILeTLI(H) & SIMIgS6MT),
mlevorGevorE T U 60T GLoemL_WIl6L C&F TS 6060T &5 B606IT 600615 H) (hMHBISHET.

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.

. CHMTIMWEITEHmL UWeTUGSS, CaFrmsamer SH&HLH&HG WeH mHTP6L
QUITIHETIHES ©16VE0TEDIEN (10X) Q1&M600T(h) GUMT(HMHISHET.

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).

. o miGeTleT Semevenl CemLWiledr WL LEHEHGEG &Moo eUbgl, [BITD
LUMIS&ICUMTGD QUeTHIL CoHmh Qevetenilenr (LNemeTeh@E CFmIGSHSHTEH HELD
O GTEMSIT GTTLIENSHEF FHILMHRISGET. @)6VeMVEILIGTMTE, GFTHM6ET &HoL 60
BEHEIEH 26M& QUITIHETIHES GleveTenu T8 @& HELD Q& mesor(hleUMIBAIFH6T. @LICUMSI,
@eTQETT(H CFMIGHE HengwWlelmbs HemL ol LD alGu UMISSaUTm
@605 H(HLOLIGYLD CIFULIU|MIGET (LILLD 2 & LIMIHBIGHET).

v. We will observe the lines in the reflected light, hence close the diaphragm below the stage. Look

CC-BY-SA 4.0 license, HBCSE 6
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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.

. aFQrmefle@n speflwilenrmey BTN CHMHEemeT 2 MHMIGHTEHEGGEIMD, Q&H6EVT6V
GLemLufler SpeTem (M&Hemw eplgell(ms6T. CHTL 6T LIDUSS Hhls6T
LIMTJ&@LD 6U6MIT, &600T600T(HE& ©16v6dTery eULBIGW LIMIS&SeUmmI GSMIMLST e 6mWl
LWeTU(RSSH QUITHET(HE Glevettemey Gey FHenFulley BHSHISHSIBIGET. 6l
GUMEHN6LEMEVEILIET MMV, (H LITTFeNEF LIWLeTLRHSSH STRSH60r GmUTLILIeu
Q&MEH&FLD sperflemUl Q\F sIg SIMmIGsET.

~—

Figure 2: Positioning the specimen under the lens

LIL_LD 2: GleVetTerdledT GoLd @)L_LD LIS S DTN fleniL 67625560

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

- QuUeTHev Co:Mh  @alwWlUGSsULULG  Qsflyweurs,  IbusSens
QBefleUO &S HleoorErmeSHlen LILLGTLI(H & SIMISET.

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

«  LIM6L-LIMULGO0TL.  QILIGOT6OTITEL  eUemMIWILILIL L. G&HIMLemL 2 MMICHTHSHID @ CH
QEFWI(LPEMEMU LIUIGTLI(HD & SIMBISHET.

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?

QUETHL-C&M(HILD QUET-CHM(HILD Bl6voT Gevor mE> G\ U 60T &ELD 6T6UGUT M)
STLFAWellggHer QFMbHE amisGmsseilsy  BhigGeT 2 mmIGHTESH UMM
llema:&HmIsET. euemn Tl elBLILLILL L6V aU6mTWLIGVITLD.

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.

QAT QUMTHETHE GeVeTaUTHGD, FMbHS/Salfemnwmer  LNDUSmsE
QEHMH&HHFIQW @@H CSHMTITULILOTET GleVETaV-MHFILIQUITIHET Q&Ten6V6] 2 6T6TS).
QUMmET GIWLILMSSLILILH6TeTCUNSE @)hHE GISTe06V6) 6T60TeTeUMd @) (HEELD

CC-BY-SA 4.0 license, HBCSE 7
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6TeOTLIEN S LD ILT(H Q&I (UIswGeurTLD.

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.

GFMHMET H&HL_(HSHGLD QUITIHATIHE QEVEITN EHGLD @)60L_GUI 2_6TeT Gl&HT6rIVE06U
QR Ijeme|Camemevll LIWeTLUBMSH emaih QEFululpWwImne) GUMETD. @)6ns
QEFWIW LNm eubl(Lpemnm&eme S5 U hIS6T.

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

@QbS QULPOMEMET LWeTLURSS, GQUITHETHE GleveTaveeh@GHIn  CFmEemeot
S5&HL_(H&HEGLD @emL BT Q& memevemnad LDSHILILI(H Q&I BIGHET.

Table 1: Distance between the slide and the objective lens

/L 1L_6)607600T 1: QFITH60760T S L (hFHELD GIUITIBATIHE GleV60TEIV PSHEhLD 3)60)L_ GUILLITEOT
Cl&M606V6)

Pencil-line Pen-line

QUETEV-C&M(H) QUIET-C&H ()
Distance between the slide and cm (QE:US)/ mm cm (QE:LS)/ mm
the tip of the objective lens (Ld]LIS)) (L[S] Lﬁ)

QIUITIBET(HE& GeveTerdledr
(LDENETHGID  CFMTEH6m60T
SHEL_HHGD @ Cul
2 _6IT6IT GG ME06EV6)

Task 4: Looking at the letters ‘s’ and ‘e’

QFWIEV 4: TS SIHHET ‘s’ LOMMILD ‘e'e LIMTE&H6VITLN!

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.

@QBSHE QFWNn, SFFLLILLL 6M(D&SIGHHM6T HeoorGeormeHIWler B LIMTTHS
GUTHIGMITLD. QFWRSTET FHooT(H&EeT QBSHF GFWeLTLHHEG CHemeuliL(hLD.
QFWENET QSMLEHSHCEW @ eumenm SWITITS 606155 ([(HHISHET.

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

TS SHIEGET 's' LDMHMILD ‘e'sd G1&T6o0TL T Ml QIFULIT GG T6T Sl6toTemL GlaUL LG 6T(HMRIGET.
Stick this newspaper piece on a slide as done in the previous task, and observe it under the 10X objective lens.
WHMSWE QFWlev QFUISSICUTL @QbEHE QFUIHSHTET SlevoTenl GFTEH6em60T
FHHLIQ60 U (miser.  Uleteord, oemd 10X QUImOTMHES Gevetterdlesr  &Hip
2 MMIGHMTHGMIGHET.

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.)

LNedTeu(pLd 6UL_ LIS EBEEG6T 2 MmMICHTHSIW LIDLMBIGEM6T aUenTHH (HhS6T.
GMIUIL: BlevorGeoormeaSHWN6T eLpeuld LUMTSGLCUNS QSFlLD LMTemneUsHS&H6msHemns
@bS QUL L LD GMISERME. BRISGET LIMTISES LIDLGSHET 6Temel LIMTTene6Us 856msS 6ot
SlemalLerr UL, HieoorCeoorma:&ulledt Hp UMTSESS CUTLCal  aUemIHFHL
WPWMHE Q&I MHBIGET.)
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Magnification X Magnification X
2 (HLUGU([HEHSHLD X 2 (HLUGQUIHEHSHLD X

1. Do the letters ‘s’ and ‘e’ appear different in any way, from the way they appear without the microscope
(besides appearing bigger)?

1. EWRSSIGEET s MM e FSTreorons STLSwefliugm@LD,
mlevorGeoormaEUNeor BLp ST FWellusH@&GD CaumILIT(H&H6T gD 2 6TeTeoTelT?
LUMTLUSHG QUFlETe g Flalamng seailm)

Task 5: Preparing slides for smaller samples

QFwey 5 How wLIHFsEEEE CFTHMmT  HEHHEHM6T
SWMTIFQFUISHE

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.

@8 eauempuwiey, eamQpmeflesiiul L eafllWllear S &THSSH6T GmLITLIeoL
2 MHMICHTEHSHELD mlevor Gevor & S\ Wl 60T eerflemu FrQFweyld
HMHMIGQ & MevoT(H6TGETTLD. & m QIUMTBETSHET/MH FILIQUITHETSH6rfledT 3|5
Slemllemnu BT UMisEss ellgplblilermey, Sepeter 2l uiledmbgl aupLd sperflemi
LweTU(B &S Ceaustor(hld. @&ME&, CUMEHILDTT 66l 26m(H(HeleUMTS N DLNFHEHS
QUMBET/LTHALICUTHET QLSS TEH @MMLULS SUFWWMMEGD. @bHEF &6y,
B SHMILILMESSHev6TeT GLad Flev LDTHFILIQUITIHeTSHemeT (GLogd Findlul
3jemaileveot) 2 MHMICHITEEH6U560T eLpeuLD @ eueuLdl(LpemnmemUIL]
LA &IQ8meTerGaurd.  85600T600T(H& Gleveotardledr aulblGW 2 MmICHTEHGLLELIME,
RO SPMUGS FMHS, BHleoorGerormeHEIUI6T LMMILD Y &6rfledT Hlen&ulemLoLieoL
GuImgILomenT eerfleml QLIMILDeUT M FflQ&FULIUMBISET.

CC-BY-SA 4.0 license, HBCSE 9
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Procedure

QEFWemHm

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).

. o L] Hlm 2 UL SIF6THM6T @@ COFMEHmeT HHL 1960 61(N& SIS 8Mevor(h),
I5HEHEL L QUMTHETIHE Geveterdledr (10x) &b QUMTBSHH\HBIFG6T. 2 UL
SIF6TEEN6IT G TIMUIMTLONS GSANWLIL(BSS G MIMWETTE S e

LweTU(MSSImIGET.  QUGCUME,  Siserseafler QeuauGaim  LUGH&Heme6T
2 MMICHTEHS, HeoTErTeHERemUl LIWLeTLUMSSIMIGT. G CHISHE) e6e0rsH S
SIHETEHMETULD QgerfleumsLll UMFLUg (GalWUUGSSIeUS]) &519.60TL0ME @ (HLILIS
o MIGEBHGS SFlLaILD. HleorFrmeaHuley FleTereh& o  LOMMHMHKISENET
QFWISHIT, SIGH6THETT @@h HeL DL L LGHen @H FLOWSH 6 GgertleumsL
UIMG& & (LG ULD. W) GBISHeV, GallLLILOSS LG WLD
QUTeT/LIHFLGUTmeTlerr Slgmer @Gelll Qo  OQ&THGSILLL 6@
QUITIHETIHES ©6LE0TENU P& & T60TS) 6T60T LILI(HLD.

ii. 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.

. QuUGUTsE, o Wilflwey LTHFLQUTIHETEHET 2 6Tarl &SI LlereupLd
GoMEemeT SHHMHEGET R6TM VLS SSME AHSHLMTeIMenNm  SWITTEF
QEFWIWBISGET. LTHFLQUTIHETEHET 2 uIBIHCUTUL  SHFHBIGUMES SHE5,
@555 h&eflev Gevoreooly CFISHHLILLM AHeummleor GeV 6(H G5600T600TITLY
QLO6OTHL_(h 6Mm6UESEHLILI(HILD.

- 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.

- QFLUMGSS DSIHSHIGET: CFMHmMeT SHHL Q60 @0 GFTL(h 6000 6nr

@ m&eT. LLelledmbhag FMsere IN&IHEHS STETHmM6T 2 HTSHHmS6T. Lledrer,

315560 GLDGV 6(TH SH600TEOOTITLY. GILNGITEHL 6L 60)6USSH (NBIGET. DTS, 6(H 6rIL|EGLW0D

Lem& BTLTN6L Flev ID&HIHEHES SeTsemeT 2 HIHH S CFMEHemeT SHoL 1460

L 19aL6VITLD.

- 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.

- LLEHEOE: 2 (LDGHEV 4 QIIMTLIYLI LLEHENE SIGH6TEHEMET SH600T600! 16V CFIESI HEOTMITSH

FHVEHHRGET. @QFHOMbHE @M FTL(H Heooemen] CFTHemeT &oL 146V

@) (HMBIGH6IT. 2{560T GLNGV 6(H F>600T600T LY. QILDEITHL 6L 606US T (HBIGHET.

- 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.

- QAUBIBETWS GHMeL: GHFMEHemMeT HHL QD @ QFTLLY Heooretend @) HhImSET.
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QEUMBIGITWL @606V 3606V AUEMETUSHT 2 L LM e6rfll@ GSmev Sietor(h) 6260160 M

TS5 FHQ&HT(H  CFTHEMET SHHLIJ6D UL MIHET. 6 GFTLH GHOMbHS

LNV SHETENNE QST FSLITME0 60T FTLUSNSHE CFISHH(HMIGET. LeoTeor,

LTS FILIQLITHerTleor GLD6V 56001600 TLY. QLDEITHL 6L 6M6USH) (HBISET.

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 QUITIHET[HE& QevedtenSlest GLD LOMHFLIGILITHEMET 2 MmICHTE G HBISHET (GIFWIED 1
& QFLUSMECUT).  Ulerery, BmigeT 2 mmiChrresSweimemnm HGELD
QEBMTHESLILIL(NETET (LNG6V QUL LSS5 6T UenTHH (HHIF6T.

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

IO SHSHFHMS, 45X QUITIHETIHE G16V6ITeN6ENE GI&HMT600T(H &HEM60T 2_MMIGHTE G M6,

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

. GompmwEFrmssIwler 2 SalllLeor, 10X GIUMBETIHE QeveiTemery GV FHlemaFuilev
G5 6me| HHIST(HIBISHET.

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.

. "Pefle 6T FHEHHHILOT Heoor(h GLTUledr S0 45X QUIMTIBHOTIHE GleVedTen
QIUMBHHSILD LILGUITES eUL_L SL_6mL H(IHLIL|HIGET.

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

- CumymugrmsHen LWeTUMSS, CFMHeneT H&HL 16T BTV GUMTIHETIHS
@6VE0TEDIEN GG T600T(h) GUIT(H I SH6T.

vii. Slowly rotate the fine focus knob until you see the fine details of the object.

- Qumerfledr mievoTeollL ENEUTTRIGENET STV QUMT HIOTFTTHEIMU QLO6V6Y
S\(HLIL|MBISHET.

(Note: While changing the objective lens, the slide should not move.)

(@MLIL: QUITIHET(HS ©6LEOTEDIEN LOMMMILDGLITS), GFgemertT  HH(0)

QLLDMTMEFnl_MTS)

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

PraIgHeT 2 MmICHTHEHUINS @) T600TLMeUG UL L5186 eUemTHE (hmhig6T. LledTeor(,

QIUIMTBETIHE Q6VedTeNdledT 2_(HLIGLIHEEE6ME & MISH (HHISHET.

CC-BY-SA 4.0 license, HBCSE 11
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Specimen 1 (LTS FILIQUITEHET 1):

(OO

Magnification: __ Magnification: ___
o_(HLGLIHEHEHLD X o_(HLGLIHESHEHLD 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.

Qumemuev Ganpmalley sl e LIbLUSemMSS GUFISTESH60TTeV 6T6dT60T HL&@GHLN0?
QUIlBMEEGLEUMG!, 3B LSS 60T Hlesoreot Il eNleUT IS em6T LIMIE856VITLD.

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?
QUITIHET[HE Gl6VETEMENV 10X-60(BHE! 45X 34,8 HRIGET LDMMHMILGCLIMTS! 6T60T60T [BL_H&HSI?
ComgpemenT SHEL (&G QUTHETHE Qevetendledr  (LPemetTd:@GD  @)emL GUWLITeoT
QB TENVENEUS MGG BRIGET 6TEOT60T T D (LOLY U|LD?

Repeat the procedure with the second specimen.
@\evorL_meug! LomHflemil eme6us S @) F & UI(LNenMem LO6ToT(HLD Ql&FUIU|MISsET.
Specimen (LTS FIQLITHET)2:

OO

Magnification: ____ Magnification: ____ |
2 (BHLQLIBSHSEHLD X 2 (BHLUQLIHSHSEHLD X

CC-BY-SA 4.0 license, HBCSE 12
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State whether True or False

FIIWIT SHEUMIT 6T60T M) For MIMBIGH 6T
1. Objects viewed under the microscope appear upside down (inverted).
1. BlevoT Gevor &GN 60T HLD LITTESSLILIMGLD QLIMTHETHET H6m6uBLons: STLGlwefls @i,

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

2. LTHFLQUTHEBHSHG W& SBHHRL @ILILIS S600T60(HE& GleVETeN WMHMILD S
&600T(H) GLOMU|L_60T @)60)600T&&HLILIL_LY.(H&HGLD. -
3. While working with a high magnification objective, we should use the coarse adjustment knob.

3. 9B 2 ((BLOUMES QUITIHATHEG 6veitemeny  6I(h&SIH6SHTaTEBLNGLITS,
GHMImMWETMTESH e LUeTL(R &S5 Caeor(hD. -
4. We use the diaphragm to adjust the amount of light entering the microscope.

4. mlevorGeooTMHER W6 Hlempuld eefleow SLOQUUMGSS @OH\&Henul  [HITD
LIWeTU(hS SIS EMITLD. -

Tick the correct answer

Fflwmer ellemL & & LSS @O BIs6T

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

1. Bl6ooT GevoTME:Hlem L HTEHHFGFLIDELITSE 3608 LI &G0 ST (LNemm 61517
a) By the eyepiece

. 5560016007 (H& GlevedTeman LI 85180 85mevor(h)

b) By the arm

. &5 L1195 51856 8meoor(h)

C) By the stage

. GLemLemw! L1198 5518618 mevor(h)
d) By the slide
. GFMEem60T H5L_60L LI 535150 85Mevor(h)

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

2. 10X &H600T6e00T(HE& GI6LEOTEN LDMMILD 40X QUMHEMHE GlEVEITeN6ENG Q& Meoor(h ([
B1600T G6voTTEH T 2{6mN&8LILIL(HETOTS). DIGH60T (LN 2 (HLIGILI(HESHLD 6T60T60T?

a) 140X

b) 410X
Q) 400X
d) 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?

3. 62(IH ForL_(h) 516001 G600T &G LI 60T QILITIHOTIHE GleVedTeriledT HLD 6T(D&HS! ‘e’ @) HLILISTS
TN & SIFHC G TETaTEVTLD. @LICUME, CHFMEHM6T H&HL L QL & LIGEHID HEHTHS 60TV,
‘e’ 6THH 5 Hem& W6V BHTEUSTE QS HIWLD.

a) To the left

. QL& L&D

b) To the right

CC-BY-SA 4.0 license, HBCSE 13
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. 6U6VEl LIS SLD
Task 6: Estimating the size of a specimen

QFW6L 6: LDMHFlLIQUITEHerleT ememeu WHLILTH Q& U156V

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.

Fo  LISHFLQUTHETEMET 2 MHMICHTHGUSNEG WL HGL  Hieoor Ceuor a5 &6i
LweTUGeuBevemney, bS  THALQUTmeTsefler  Semeaysemer  WGHIILT6H)
QFUWeD UWeTUMGSHTD. @M@, &H6e0otetoi(h  Gevererdler  audlulmss
LMTI&@&WLCUTE Q&L GeleflFanmer el L&Her Gsmymuwinmer el L &Hens
(WD&5606V Fe0oTEHHL_GauetoT(hlD. @HE GeU6TIFFLIOMeT QUL L LDSTET LIMTT606U&H 6T
6T MENLOE S LILIN G ME.

Materials: Transparent scale/ruler with a minimum division of Tmm.
QUITBETSET: GHenmbsLL & Llifleurs 1 LOLS-83 QasmevorL sperflL|@& LD 6Ty @asmev

Procedure: 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 rulerebjeet 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 1T mm. If you can observe
2 divisions then the diameter will be approximately 2 mm.

QFUWIWeMM: 36 CaHMemey  GLELUN  aUSHHBISGET. 10X QUITIHETIHS
QevetTEmen QUIMMBSH (hmis6T. aTaCshmedler GMluibhsefley eerm Qgerfleums
Q&L eUEMT CEHMIMWUETTEHSemU &) (H(SHBIG6T. GBS FLOMS
SemeGsmedledr @  Llflemeuwlmeug o misermey 2 MMIGHTEHES  (LNLHSHT6V,
LTTemneussarsSHerr el L Gamymwnms 1 Wdays @&, 2 Lfleysenert
BaIs6T 2 MmICHTEGH6TTeL, il L LD @S MImuiLomss 2 LILSoL8 @) [HeHGLD.

1. 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. o mIsefleor HleoorGeoormeHEIULI6D, 10X QUITIHEMIHE G6V6TerUTE:5MeT GleuerlgELnmeoT
QUL L &H60r (LUMTemeudssern) el b 16lLS

1 mm = 1000 micrometer

1 OILS = 1000 eMLDGE BT LOSL_LIT

Therefore, diameter of the field of view is micrometers.
QLSHEVITEV, LITT6m6UE86TSH S0 allL_L_LD MLDGECTIT LSL_L_[J&H6T

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.

@QUIGCUMS!, Q&FW6L 36V HmIsG6T 2 HMICHTERIWL GlILIGT/QLETHIL CaHmh&6T LMmmiD
QFWIEL 56V 2 MHMICHTEHESIIW LTS FILIQUIT[H6TS6 6T LLMIGemeT LTSS jeumnledr
jemenel LDFHILILT(H) Q&FUIU|mISsET.

Width of pen line

Width of pencil line

Size of specimen 1 particles
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Size of specimen 2

QLIGOT-C&HITL_LQ.60T 2|&H6VLD

QUETHIEL GSITL_19.60T &H6VLD

TR ALIGIUITIHET 1 60T SIG6TSH6rTIET 66y
LTS ALIGILITIHEIT 2 60T 3466

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.

TOSSIGEHTLLTSH, UTTMaUSEHMETHT LUTH QL&HMS (6THSSIGSHMLLITSH, 1300
MWECTT  WLLISHT eIl LEMSE &ML ) 6I(hHSH6SHTT(H6TT  6(H
LTHALICUTH6T BRIs6T LITTHRMTHG6TeT M6V, {8607 [HerTD CHMTITUILDTSE 1/2 x

1300 W&CIT WL LOHET = 650 eOWSEIT  WOSLLISTTS  @)(HEHEGLD.
LITI6M6USSHTSHOT AHVSEHL  SBFHv @@ Ullemns  LrHFlueUMmerT
O SSIHQHTATUSHTE  QFSHHHTL, AHEOT SHVGMS 1/5 x 1300 = 260

NLSCTMSL_LF&eTTss BhigseT HLILIH FWelTHerT.
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Looking through a microscope

Appendix for the teachers

AR FlUITEEB &G Mo LileoTenflemevorLiL|

Figure 1: PenA//ne under a 10X object/ve lens
LIL_LD 1: 10X GUITIBETIBE Gl6V60T6IV
ePEULD IS TSHSBLILIL L GILI60T-

G&T(h)

Figure 2: Pencil line under a 10X object/ve lens
LII_LQ 2:10 X CILIMTIBET(H& Qwa?rav_
eLPEVLD GG TSHSBLILIL L G)LI6OTE)6D-

G&IT(h)

Figure 3: Letter 's' under a 10X objective lens
LIL_LD 3: 10 X GUITIBATIBE Gl6V60TEIV
eLOGVLD B TS SLILIL L 6TUPSES] s’

Figure 5: Salt under a 10X objective lens
LIL_LD 5: 10 X QUITIBET(HE GleVedTery
CLOGVLD GUIISTSH S LI L. @ 11]

CC-BY-SA 4.0 license, HBCSE

Figure 4: Letter 'e' under a 10X objective lens
LIL_LD 4: 10 X GIITIBETIHE Gl6V6DTEIY
eLOGVLD GBS TS SBLIIL L 6T1PSH S ‘e

Figure 6: Pollen grains under a 10X objective
lens
LIL_LD 6: 10 X GUITIBETIBE Gl6V60T6IV
eo6VLD GBI SLILIL L (DS THSS
SITeITH6T
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¥

i 9'3‘ .g‘ i‘

Figure 8: Yeast cells under a 45X objective
lens

LIL_LD 8: 45 X GUITIBETIHE Gl6V6TEIV

eLPBVLD GG TSHSBLILIL L L6H60S

Figure 7: Yeast cells under a 10X
objective lens
LIL_LD 7: 10 X GUITIBETIBE
Gl6V6OTENV ELOGULD
IS MTHSBLILIL L L EHenF

Figure 9: Cells of spring onion under a 10X Figure 10: Cells of spring onion under a
] objective lens o 45X objective lens
LIL_LD 9: 10 X GILITADET(H& Gl6V6TEIV LIL_LD) 10: 45X GILITABETIDE
CLPEVLD GLIIS TS LILIL L GleV6TTaNY CLPBULD
GI6UMRIGBITUISH S ITET IS MSHSBLIIL L
GI6UMISHBITUIS S T6IT
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