Vigyan Pratibha Learning Unit Looking through a microscope

Looking through a microscope

mlevor Gevor e HUN 6T U wImss 2 MHmIGHTSH S 6V
Overview

FHSH&HLD

Most science teachers would have used a microscope to observe a variety of biological specimens.
However, when teaching students to use a microscope, we become aware of many difficulties that
students face, for example, while adjusting the light, preparing the slide, focusing, etc. This unit is designed
to address some of these difficulties and to help students learn ‘to use a microscope’ better, using simple
samples from their surroundings.

QUBHLDLITeVITEDT Mlaflulev AR AWTss6T, LisuGeum o Wilfluev
LTS ALICUMTHETSH M6 2 HMICHTHS Bl600T G6v0T T8 Tl 6t UL
L6t S UNBLILIMTSET. 6T60TI BN, 51600T G600T T8 T 6t UL LwetUbhISHS
LOTEo0TeUI & EHSHEGS  SOHMGOSHTHSHGLCUTSE  aITH6T aHTOSMETEHNn L6y
FAUMVEHEMET BT 2 6ooTT BB (HGeUMTLD. speaflenl FTLIHS SIS0, CFMEHM6T SH&L 60
SWMIFQFLS, GANWLILBSSHISH, GCUTETMem6. @&FFaIMVEHET  Fleveumenm
MGWTEBLD  aSTEHED  &FOHMILLMSH DL HSGW0  eefll  WrSHflesenerL
LweTU(M&SS), ‘Gsuld FmLILNs HleoorGeormiaSHlemnl LWeTUMISS LOTeooTel 60
HHMIGQEHTETETOUS M 2_S5elUME6|D @&ammev L1fle allgeuemingssLlLL (H6Tengl.

Minimum time: Two and half hours, or two sessions of 80 minutes each.

GODBHSLULEF GBHILD: G Ueoreny Loeooll GBI, Sjevevdl 80 MBI MIGBeneTds
Q&Mevor L @ J600T(H ILDT6EH6T.

Type of Learning Unit: Laboratory-based.
&HHmev Liflefleir euemnss: oy liiousib FTiHSS.
Unit-specific objectives

urLUfley MbHs @)6vsES6T

In addition to the broader objectives discussed in the General Introduction, this learning unit is designed to
enable students to learn/do the following:

IMWHSH  HVBSIOTWTLLULLL QUITSLILULWITET 86085 H5HEHEHE
Fo(H&eVME, LIeTaU(hld SHHESIGHMETUD  LOMEoTeUTSH6T  SMHMISQ S TETeTeUS M &
SSHSUTM @bHSE MMV Llifley algalemng LUl (HeTernst.

(i) To handle a microscope and to take care of it,

() @M HlormCaumeHHemML  &HWTEHSH MHMID  S5eM6T  LIMSISTLILMS
60)6US SIFHQSHTETEBHH6V,

(ii) To understand the parts of a microscope and their functions,

(i) @M HleooTCeooTMHSRIUINGT LMEBHIGHMETULD  jeumnler QFueVLIT(H&HemETULD
LI5&! Q& TeTEnsev,

(iii) To calculate the total magnification of a microscope.

(i) 6R(H IBl600T G6voTTHGHIIET GILDIMTEH S 2 (HLICILI[HE 5560 &5600T8 5 (hH6V.
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Also, by using the microscope first-hand, students are expected

Gad,  HeoorGeooTMHHILL6T QUMD  GHIIQUIMET  AULIQISH 6T  eLGULD

LOmevoreUJaserflLLD TSR T UM &L 1L HILIED6:

(iv) To note that the image formed under the microscope is inverted, and

(iv) BleooTGeoorm&HUNeoT G SmeoorlIL(HD 2 (FUD  HeMeVHBLOMS @ hLILENS
56160185 556V.

(v) To observe the minute details of specimens while drawing images observed under the microscope.

(v) BleooTGeoorMEHHILIGT HBLD 2 HMICGHTHERIL 2 (HEUBISGE6T  UIHEH(HLDGCLTS,
LTS ALIGUITIHETE6I60T HisomI &85 L0m6oT 66U MhI860)6IT JalT[H 156160118 56V.

Links to curriculum

LITLSSIL L SIL 6T 2 66T Q&ML [TL|86T

NCERT science textbooks from class 7 to 10 include topics relevant to the use and understanding of
microscopes. The reference chapters are listed below.

BleoorGeooTT&HHRemU  LUFIBHSIQ&HTeTERSH60 MmN ST LWeTUmL Iy M&
QSTLIL6MLII HeMmeLLILIFeMET 2 6TeMLEGHIWL 7 (LPS6V 10D eUGLIL] euemguilevmest
NCERT nlellwisy LML L1588 RIG6T. @ LIl fleysseT FCLp
LIL 19 6O LILIL 1 (H &5 851 60T 60T

Class 7 Class 8 Class 9 Class 10

71D QUG LIL] 81D QUGSLIL 91D QUGSLIL 10 LD QUGSLIL]
Chapter 1: Nutrition in|Chapter 2: Microorganisms: |Chapter 7: Chapter 6: Life
Plants Friends & Foe Diversity in Living Processes

Chapter 12: Chapter 8: Cell: Structure and |organisms Chapter 8: How do
Reproduction in plants Function Chapter 9: Tissue |organisms reproduce
Chapter 15: Light Chapter 16: Light

Introduction

1Ty (a3

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.

FOOULMSHeETET  QUTHETHMET  UMTLUUSME B  SH600T86T
O GO HGTMET. SLE0TMTEY, [BLOGI  LMIMeUGHS6T  HFlev  QUILDLIGET 2 6T6rmeoT.
THSHHETLLTS, WLHHRaD WHEESTISHD QIHHGSGILD  QUITIHETHET
BLOOMEY  LIMFSHSPWITE. Cuald, WSFRMIGTar evevd e QBIHEHSLOMSS
@QBEGD  HlevoreuNifleear CUMETM  GUMIHETHMETWD LUMISHSU UM, @&
GuUmedrm Fm QUMHETEGETL UMTLILUSMES, Gevedreny 360608 GlevedTengserfledr
Fal Lemlne| LWeTLUOSSUILOSmS. @ 2 (BLOUMEHET Geveieiy  (emasLILIg
Gl6VEITEN) 6TEOTLIGI 62(H QUIMBerTledrT LIDLIGenSL] QUIFSTHS &mevorLIl& @D spmenmas
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SN Q6VETENVIMEGLD.  HI6ooTGeoTTHHBQUIETLIS @)T6eoor(h HLeVG! BHME& GLD6VITEOT
QlEVETENGEITI6T T _LemLD6Y. @) &I LIS GLoaId QLI & M&GLD.

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

@ueoor(h  BI6VEVS!  CLNETMI  LDTEOOTEUTESHET  QSMTEI0TL S  (GH(LDHEHEMET 2 (HEUTHS),
L edTeu(pLd QEFUIEVEE06T BL S5 (D HIFHET.

Before introducing the microscope to the students, use a magnifying glass to demonstrate how it shows an
enlarged image of a small object.

LOTEOOTEUTSEHEE — HBIOTCTHERMUL SMNSLD QEFWWLD  (6TeTd, 60
o BLQUMSHS HFlm QUITIHET 6eTemm eleleumml GQUflsmer LIbUTSS&HmS!
6T6OTLIEN S QIFUISISTL_(hMHIGET.

Materials

QUIT[HETSH 6T

Task 1: Two magnifying lenses per group.

QFUIA 1: REUQGUT(IH &6 G @) T6evor(h 2 (HLIGILI[HEH DT GleVETEN &6

Task 2: Compound Microscope

QFUIV 2: Fal_(h) 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.

QFUIGY 3: (REUGRUTIH GESELD) 2 G6e0oteonrTl) CFMHemneT HHMHIGET, 2 HTH S
STETSHET (GHMTITWLOTS 2 QF.LI x 2 Q&.LY), QueT, QUTHI, eerfl@l Leng BITLIT
(transparent adhesive tape) cu IT6f)Tﬂ)6?5)6)_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: (26UGGUTIH GHEUSHGSLD) 2 H600T600r Tl CFMHE060T H&H(H&EIT, ‘e LDMMILD 's'
6T6OTN 6T(ILDGSITE06TEH &ML QFUIH S SMeT FHeooT(h &6, eeflli@GID Lend BITLIT.
IS SIHEG6T FMIEHTE EMIW 3jemallev) @) HeHe GauetoT(hLD. SemeVLIL] Q& UITHS6rT6v
o 6Temgl GLIMeL QLIS MEHeLD HL9HHSHMTH|LD @) (HE88 Fal S

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

QW 5 GoMHemeT HHMHIGET, 2 UL, QFDUMSS L, GQeUBISTUWILD, @GmRiGLLIL,
FITUWLD (SLLMTWLS606m6V), QIIITLLY. LLEH6M& (Baker's Yeast).

Task 6: Transparent plastic ruler.

Q&FWIGL 6: e6rflL| &G LD LITmeng. &5 3461me) GasITev.
Task 1. Let us try this...
QFW6L 1: @ eMS (PWMHFISHS LIMTF&HELD...

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

Fm  QUMBETHemET  UMFLUUSMHE  BhseT 2 GBUAUMGSSH  Qevedremen
LIWeTURQ&SH U HEH ST, @LIGILMIHETES6T QUFISMS LMI&Hs e 2 (FLOLIHSS
Q6LEOTEN 2_FE)LD.
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Take a magnifying lens and observe the following text.
@ 2 UUMBSES  Qevetlemeny  LIWETLMSH  LleTeudld  QEFTmHEemerT
2_MMICHTHGSMISHET.

| SO AETE QUCITHI HTET 2 HASMS AUAISTEGLD |

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

@ueooT(h)  QELETENGHEMET  LIWLGTL(HNSSIDCLMTS  6T60T60TUMEGD  6T60TLIENG LI
LIMJ&86VITLD.

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. |

GaUQMIT(IH 2 (BHLIGLI[HEDS GeveTemen 6T(h &SGR 8 MeTEBMRISET. [BRIGET @&HME (LNEdT
2 HMICHTHERIWS CUMLBea, LleTaumld QFTMm&SHEHsHE CLey CH 2 WTSH GG
(WD&H6L 2 (BLICLMHSES GeveTeney emeUWmIG6T. LileTery, @bs Glevererdleor GLosy
@UEOTLMUQSTH 2 (FOUMEHESH Qeveremneny  LNGHSE Qosmeoor(h  Lilereu(mLd
QFTM&HEMET UTHREHS CHMHMTEH @) (HEHGHLOLILY NS BHTHSH (HMHISHET.

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.

&(H [51600T G600TTH T QULETLIS! @)T6vor(h) 2_(HLIGILI[HEE Q6V6dTerVE6ITI60T Jal L 6mLOEME
QLU WS Qsmeoorlgl. @bsll Lflalley, miesorCeormaSulledr GeueuGeun
LIM&MRISGeeT UMM &MHmis G&memelCsm(h emd ereleumm HimLIL. LWwWeTU(RhSHS
BGeuetor(hH)LD 6T6aTLIEM S WD MBS (HGeurTLD.

Task 2: Parts of a microscope

Q& W6V 2: [Fl6vor Gevor mas GH\UN 60T LIMEs IS 6iT

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

UL 1607 2 &G, 2 m&6T HeoorGeoormaGulledr GleusuCauml LIMSMhIGSem6rT
S60)L_UITETLD &5TE00)RISH6T.

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.

QUMsIeUMS, [ QuUTHefledr LIDLGMS, SHeoTeslemnl W QLoulwmer emelledlmBs!
LSS LLBIGHET QUIISTE SHeomeoi(h@& GleveTey 2 (FLICUMBSGLD. @S
QeveTendledT 2 (BLICILI[HE:S {66 6TedTml QFTLEVLILINSIMS!. Hl6oorGevor a5 Wileor
o (pemerwlmeor UGS Wl oeveug  alleflibilev  “1ox eteorm G LML @&
o TISSLILGILD.  HeoorCeoormeHIUINDT  6UQAUTIH  GleVeTaU &G0 GmILILIL L
92 (FLIGILI[HEHSH 16T6) 2_6T6TS.
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Figure 1: Parts of a microscope

LIL_LD 1: [5/600T G600TITE GR)UI6TT LIITSHIBISHET
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1. What is the magnification of each objective lens of your microscope?
1. 2 mSEhoLWL HleoomCaormaeuNer  @aIQemm  QUMBOTMHE  QevedtenSleor
9 _(BLIGILI[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 QUITBETHE GeveTemenall 9FH& 2 (BLOUMBSHHEHMESH Q&ML 6(H
QleVETEN &G BTN LMD UM, WMHFILIQUMTHerlesr mesoreoofl elleuhigemerT
BTN 2 MMIGHTEHS (LG UJLD.

Another number - 0.25 n.a. (hnumerical aperture) - is also written on the rim of the objective lens. A lens
with a larger numerical aperture allows for finer details to be resolved than a lens with a smaller numerical
aperture. This discussion is beyond the scope of Class 8 students.

@) 60TQ6OTIT(H 6TEOOTETMILD - 0.25 n.a (Numerical aperture, 6T600T6OOTETEYSH SHI6M6T) - QLITIHOT(HE
Qeveterdleor  ellefllbLiley  eTESLILIL G BHEHGWD. FMIUl  6TEO0T600TETE S Sl 6m6Tem IS
QG&BMEIOTL.  GlEVEITENENVGHTL LGN, QUIflUl  6T600T600T6TEY & SIMETeNUIS  G\85T600TL
QevetTEmean  MAUGS S  Hevoteoorll  elleugmiseneT LNflssmlwenmd. @& &miss
HEVHSIMTUITLGV 8 LD U@ LIL] Lomevorelisserfleor Lfl&6mev &L HSHSMTELD.

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?
@ 7600T(H G1EVEOTENGGEMET BTN LILIETLI(HSSIDCLIMGI, 61.5. 6(H &600T600T(HE Gl6VEITEN
(10X) LDMHMILD 62([H QUITIHETIHE Q6V6dTEN (10X), @ I6etor(NELD 10 LOLHBIGSHET LNDLGMS
QUflBME@LD. QuMerlet [Hern 0.1 LAILS eTedrmmev, @) mIG) LILDULD eTeleUeTe)] QLIS TS
@) HSHE LD 6T60TLIENSE &600T(H LI U|MBISS6T.
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What is magnification?

2 (HLUQLI[HEHSLD 6T60TMDITEV 6T60T60T?

Magnification is a measure of the capacity of a lens or other optical instruments to make things appear
larger than their actual size. It is the ratio of image size to object size.

QeVETeN VeVgl @&T eefluluey SHAIlEHET, QLITIHETEEMET 3i&H60T QLOUILITEOT
glatemaual QuUAlsTe: SsMLHLLGISSID Hmeofler el eml. 2 (HLIQLIIHESLD
6TOTMENLNEHCMITLD. @) &), LNDLI 2166 85@& LD QIUIMTHET160T 26meyd @& @)6mL_ G 2_6TerT
B G LOMELD.

Total magnification is the product of the magnifying power of the eyepiece lens and the magnifying power
of the objective lens.

FHEOTEOOT([(HE& Q6vedTeriledT 2 (FLICILHSHSHS HMedT LMmMILD QUITHETIHE GlevedtenSleor
o (BLQUMSHEHS Hmeofledr QUHSHSHH  WLHIIOL @O 2 (BLIGIIBESHSBLD
6TEOTMEMLOEGHIGMITLO.

This number gives an idea about the total enlargement of the image of an object.

@b& erevor, QuUMmerfledr LNDULD eTeueueme] QUII&MTES @SS 6erUs GMSHS
SIDILDTETHEND HDLD.

Total magnification of a microscope (M) can be calculated using the following formula:

Q®(H HleoorGeoormHERWNT (M) (LW 2 (BLIQUHSHEHSHMGL LI6Tal(BHD GSHIS5mSL!
LIL6oTLI(D 858 8560018585\ L_6VITLD:

Total magnification (M) = Objective magnification x eyepiece magnification

(W 2 BLQLIHEHSLD (M) = GQIUITIHETIHE G16veoTerdledr 2 (HLIGLIIHEELD x 8>600T600T(HEE
GleVedTeNl6dT 2_(BLIRLI[HEHSHLD

For example: The assembly of the eyepiece and the objective lens, each having a magnification of 10, will
make the specimen look 100 times bigger than it is.

TOSSIHHTL(D): SHeoflHeflGul 10X 2 (BLIQUHSHEHSHME  QIG:TEI0TL.  >600T600T(HE,
QeVEOTENL  LOMMILD  QUTHETHE  QeveTerdledT  emlDe] 2 6TeNgl  6TedT M)
TN & SIFHCGTETaTEVTLD. @6V, LDMTHFILIQLITIHET 2i&H60T QLOUIUITET eTemauailL 100
LLAG UflsTs T ALILUGSSILUMGILD.

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

SIMUF SLoMmM 215607 @ T6tor(h CLMUTLILIGEM6TWLD QLT mumIs6T. @) euallgesor(
GLMUTLILI&HEHEHE @)60L G 6TedTeoT GeUMILITL 60L& FH6U60115HITFH6iT?

CC-BY-SA 4.0 license, HBCSE 7
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The microscope mirror is a set of two mirrors fixed back to back in a frame. One of them is a plane mirror
and the other is a slightly curved (concave) one. The plane mirror works better for a distant source of light,
such as sunlight. The concave mirror works better for a nearby light source, such as a tube-light in the
room.

@CT emLILlley spedTM6TLN6GT eR6OTMME QUMBSSLILIL L. @I6etor(h 219 86160
QBTG LILIGTEOT Hl6oorGeoorTHEIUIET Qbl). @FHV 6e0TM FLNGET Llq, LDMHQMITET M)
FHO eUem6THS (GO 210 Gflweperfl GLIMETM STTLOMET e6rleLNEVMHISEHE & FLOGET
Qg QUMBSSLOTS @SS, Luwll  emeul.  GUTTm  S(HHaveTer
e6rfleLNEVMRISEB &GS T GLOIWITLY QUITHSSLOMS @)[HEHEGLD.

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) GLMIUSEG QFRIGSSTH HCLD, 10X QUITIHOTIHE G6V6dTeNy GHLIGUEMTUI6V
QALLS S HBLILMISGET. @b QLSFH & QUTHSSLILLLa|L 6T, ‘SHefle
6T60TMN FHSHLD 2_MIFHEHSHGHE CHL_(GLD.

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

RMOGHULET QUTMHSSLILIL(R6TeT  QBLLGSHTmeL! LWeTURSS), s(héHemul
(LDWEMLOWITS FHMHSH) (hhISsET.

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.

9 2GS WMeT eeflenul QUBLISISSEH6, eerflenevsHetr HlemFemul GBTs5
BleooTGeooTTHReMU  eMeUSH(HBIGET. @LICUMTS, SFHSGLLFLOMET 66rTWLl L 5605
|60l S600T600T(HE G16VEOTEN ULAIUIME LIMTTES6UT M 3160 SH\([HLIL|HISET.

Best practices while handling a microscope

QR HerGCauTiaHen SWTEBEUTE  FHenlLig 88 Geuesorlq Wl

EDHS eudlLen 6T

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.

. LTHFleow 2 MHMCHTHGD (LPeTL], HeoorCeoormaGHIUIeT GemL, QeVEITENGET,
LOMMID SILHENET FEHESOMEG SHMLSHHIHBSHET. Qg MHMID G 6MUIE
F55D QFWIWLDECUMS, 196U, 26V6V& Sle0oflenUl] LIWTLI(H & SIMBIS6IT. 6T60f16mILD,
GlEVETENEEMET QLITMISGSHEUENT GILDEOTEMLOWITET, 2 6Vl 6mLiUlleoorL_ Lilgeq./Loenvedleor
Vgl LIL (B Sl6toll/@empd SletoT(hi&eT mm GULILT 196quLemnel L (HEWD
LIWeTL(D S SIBIGH6T. A(WEHE G55UIESTLO, HlG&TEoTLOM60T, QUL L &Lp60 engailey
1961 UL, 2{6V6VG! Sl600TI6eMUI 3{FH60TGLOGV [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 SMHmIeUSET epeuld QIUMBOTHE GleVETeneN  (LOMIEG
QF U MBIGH6T. Q6V6dTeNVE6M6T LI SS6UT M (LDMHUGSH MW S:MHMEFa M.

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

CC-BY-SA 4.0 license, HBCSE 8
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- (WHUGH U SHmIDECLIMEI, GO EGLD GILIMTIHETIHE G16V6TerU e @D @)6tL_GUl
FMFH6me| QFHMeneVe] @MLILINS 2 MG QS BISET. QUTIHETIHE CeVeTen g6
G QS TL_5HTn LTSI

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

- Bleoor@eormHS:H 2 LIGUMBSH  @eeumsCUMg,  eemeudh&LlILL 1 (HE8
Geueoor(h\LD.

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

QEFWey 3: meorGeoormeHUledr HP  QUTHETHET  eTeueuTm
STLAWefl&@GLD 6T6dT M SHHLIEMETTE QF IS LITTSHHEHSEDITHETT?

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?

STHRESHH6V QLT 36VeVS  QUETHIVTEL  auempWlILl L. CHM(H&em6T BT
LIS &I6TCETITLD. Dj6m6d eTel6uT M STL G685 8560T? GILNGOTEMLOULITES, 61600T600TE SlL_60T,
LOHOID Fev FowmseTle WtleNssHT? SMHHTENEINS, Fm 6T mIDLS6TTS
BLOGOLDG SHMLIETE QFUIG G&HTETEMEVTD. @ BEHEH CHMHEHEMET SHT6ooTl]. HLOLOMTEV
@QUIGUTE BL&ES (PIQU|D. @eueuTmmer @Loedlev @&HCSHM(HN&6T BLNSE 6Tl M
ST Fwefls@Ln?

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

FM  TMIDLGEETTS  BID  Wrmeg  FrsHWULBVemnevILeTMMeLD,  6TmidLleoT
leTalleviaTeT o M(h&HemaT HLOLOIMTEY LIMIE85(LOLY.ULD.

The teacher can prompt a discussion about whether a pen or pencil line can be observed through the
microscope. Ask the students to predict how the lines will appear under the microscope.

QUIET 26VeVEl QLIGTEIEVITEL eUeTWILILIL L. GoML6emL Hl6oorGeoor MG eLpeuLd
2 MMICHTHS (PLWLDT  6TLUMSHSH  GMISS SeVhIIMIWTLeD S fluir
BlEHDSHMD. CoHMhs6T HleoomCeorma@ulledr &b ereleumm  STLFwerfle @D
6TEOTLIGON G 26TH)&5(GHLDLILY. LOMeoTeU J&6rTlL_LD Fo MIMBIGET.

Procedure

QEFW M

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

- (b FeoT(h HTHEHEHFH, @T6oor(h CHMHEHEMET UeTHH (HMHIS6T. 62(H ML 0L
QUETHRILMaILD,  @6TQerm(  GHMLemL LIMeV-LIMUI6ooTL.  GILIGOT6EOTITEYILD
6UEM T U|MRIGH6IT.

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 UWeTUBSSH CoFmseamerssil 1960 @QbS5s STHSS5HM5
L (HMISH6T 6vevg @ T6eoor(h CFMHMeTHHHEHEHHEG @)6nLCU 6M6UU|RIGHE6T.
QUIMTBETHE QeveTens:EG HCL GUTHIL Cosm @ Mhs@GLheuTm (G
FRerflliLseT @) (HIH G 5560T Q66T M6V QUMM LILeTLI(H & SIMhIg6MT),
mlevorGevor TSN 60T GLoemLWl6L G&F TS 6m60T &8N 3606IT 600615 H (hMHBISET.

iii. Bring the objective lens (10X) very close to the slide with the help of the Coarse focus knob. The
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Vigyan Pratibha Learning Unit Looking through a microscope

Vi.

Vii.

objective lens should not touch the slide.

CHMIMWEFITEHmL UWeaTUBSS, CaFmsamer &H&HELHN&HG WeH mHTP6L
QUITHETIHES Q16VLE0TE06N (10X) Q& M600T(h) GUM(HMHISET.

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 mIGafledr SHemevemul CuenLulledr WL LGII6HG &meor(h 6UbSl, [BTLD
LUMIS&SICLMTG GUeTHIL CoHm(h Qevetenilenr (LNemetTeh:@ CFMmIGHSTEH HELD
O GTEMSIT GTTLIENSHEF FHILIMHRISGET. @)6VMeVEILIGTMTEY, GFMHeM6T &HoL 60
BEHEIEH 26M& QUITIHETIHES GleVeTen T8 @& HELY Q& mesoT(hleUMIBAIS6T. @LICUMS,
@eTQETT(H QFRIGHE HengwWlelmbs HemL ol LD adlGu UMISS6UTm
@605 H(HLOLIGYLD CIFULIU|MIGET (LILLD 2 & LIMIHBIGHET).

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.

aHQrmeflea@d eeflwlleormey BTN CHMH&6T 2 MHMICHTHEGCAITLD, 2,&H6VM6V
GemLWilerr Supemer e(h&Hlemnl eplgell(nmigeT. GamLqer LNDUSens Hhiger
LITJ&@LD 6UemT, &600T600T(HE& @16v6dTery aULBIGW LIMIS&eUmmI GSmImLST e S emWl
LweTUMSH QUMTHETHES Gevetemneay Gy HemaFulley BHIHSHIMIG6T. 66
GUIMEI6LEMEVEILIGITMITEY, (H LIMTIFeng LieTLbhSSH HTHEGFHr GLomuriiiey
QBMEHEFLD sperflem Q& 6VIS HIMIHE6T.

Figure 2: Positioning the specimen under the lens

LIL_LD 2: QleVeBTerdlesT &b @)L_LD LTSI DTG fleniL 6061 SH60

Once the pencil line is visible and close to focus, rotate the Fine focus knob to sharpen the image.
QUeTHL  Comml  GalwluGssUULh Qsflyburs,  busems
Q&6fleyLIH &S HieoorErmeSHlen LILLIGTLI(HN & SIMIG6T.

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

LIM6V-LIMUIG00TL.  QILIGOT6OTITeL  eUemIWILILIL L. G&HMLemL 2 MMICHTHSHAD @CH
QEFWILNEMEMU LIUI6TLI(HN & SIMBIFHET.
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Vigyan Pratibha Learning Unit Looking through a microscope

What does it mean 'to focus'?

'SAlWLILB S S6UGI' 6TETMITEV 6TEITE0T?

Focusing means moving the objective lens closer to or further away from the specimen to form a sharp
image.

Q&erfleumet @ LIDLGMS STesmiln QUTTHL(H, QUITIHETIHE Gl6V6edTem6n
LTS FLCUMTHEBHSHEG QBIHESHONGEG 3606VF STTLOMGE BEHISHIIEUS STeoT
GSANWLIL(H S SIS 6TeTMenNSSLILIGSEIMS!.

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?

GLIETE6L-B&HM(HILD QLI6T-GHM(HID Bl600T G6v0T TE:> &Il 60T S0 eTEUGUIT M)
STLFAWellggHer QFMbHE aMisGmsseflsd  BhigGeT 2 MmmIGHTESHUIeIMENM
oSG MmIGET. uem elBLILILILIL L IT6V 6U6mTUI6VITLD.

If the students appear confused about how to describe their observations, ask for similarities and differences
between the pen-line and the pencil-line, and the probable reasons for the differences.

SRIGEHOLI 2 HMICHTEHEEHEHmMET  eelalmn  elleuflesCaler(hD  6TedTLIS 6V
LOMEOOTEUT&ET  GLOLILNLaISTS  QSFlHHTn, GUeT-CHTL (&G GLIGTE6-
CHML(HEGL @emLCW 2 616m CaumUMmhGemeTuD 3ems FTSEHULLGSSID
STJE00T RIS EMETLLD 3jeUa6rflL LD CHEHmHISET.

The manner in which the ink spreads when a line is drawn with a pen depends on the texture of the paper. The
ink being liquid, the paper is uniformly coloured and darker at the cross-fibers of the paper. The pencil lead is
made of graphite and clay binders, and it appears as scattered marks on the paper. If you shine the torch light
from above, the graphite reflects the light and appears shiny.

GLIGTTEM6 M6US S 62(H CHITL6ML aUeNTULDCLMS! ST 855 60T emLLIL| HUISHNS
QUMBSSHIGTET, 6D LJeld UMeoll @@hEH@GD. 6D @@ SHIeuld eTeTLSm6y,
HTHRGHHOT  GNHGSG-Q PGy 98 AHs SHOLWTEAL  @CIErmeor
BInSHID @HEHEGD. QUeTHIENT &Il (pencil lead) HIFMemLIL. LOMHMILD G6rflLnevor
Crisg QFUWULLLE. @8 STRSSHH FEHMLSHTTEH GS56TLMIW. CedmhHa
LTIE eefleoowl 9567 Gl  QFsusHerme, jelGeumaflenw  Symemul
TS Gmaflg&a Uaflga et sl duweflea@in.

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.

REUGEUMIH QUMTHETHE G eVETaVTHGID, FMbHS/Safennwmer  LNDUSenss
QEMNEHFQW (H CHTITULLOTET QeVeTeV-LDMHFILIQUITIHET GG TEN6V6) 2 6TeTs.
QUMBET GWILBSSILL (R6TemGUTE @bHSE GG TeN6V6) 6TeiT6TeUMd: @)[HEHELD
6T6OTLIEN S LOHILILT(H) Ql&FuIul (Lo GeurTLD.

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.

BFMH6060T HHL_(H&HGSLD QIUMIHEMIHE Q6VE0TENIPEH G @)6mL_GUl 2_6T6T Q&GMTE6V6M6Y
R 6emeCamemeul] LIWeTLBMISSH eTailh QaWIwLpWImney GUITEHEVITD. @S
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Vigyan Pratibha Learning Unit Looking through a microscope

QW Lm aubl(LpemmEem6T FHS UL hIG6T.

The size of objective lens cavities is so designed that the distance between body tube and stage remains
approximately same for all the lenses.

Heoor(h) GLTWHGWD  CeMLEHGSID @6l CU  2.6TaT  QHTe06V6|  eM6THSI
QEVETENHEBHGD  FMSHSHMLL  FLOMEH @QUHSHGLTN  QUITIHET(HE  GleV6esTeN
GLOMUIGEITIGOT (tube cavity) |66 GULYEUEMLOGSLILIL L (HEGLD.

However, the distance between object and objective is smaller for the objectives of higher magnification. To
ensure this, the students can come up with techniques of using thread or paper to measure the distance between
the slide and the objective lens.

eleoflemildD,  HSGUIQUWIMT 2 (BLOLBSHEHESMSE Q&Moo QUITIHETIHE
Gevetenaafley, WTHFLIQUTHEBHGSGD bBFH VTN CHGOMET QG TE6V6)
GOMAUTH @ (HSG. @ems 2 MHQAFUIW, CFMEHameT S5 (NG QUTIHETIHES
Q6VEBTEN P& GHLD @)6mL_ G 2_6T6T Q& TemeVen6 el HITHIGENSEWIT HIemeuEUIT
L6t SSILD euldl(Lpem mEs60)6T LOMetoTel T86T GUUTES&H6VTLD.

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

@QbBS UM E6T LIWeTUMSSH, GUTHETHE CeueTerueeh@&Gln  GF Mg emeor
55 (H&HEGLD @emL BT Q& memevemnad LDHILILI(H Q&I BIGHET.

Table 1: Distance between the slide and the objective lens

QL 1_6)I607600T 1: CFITH60760T b L (hHEHLD GCIUITIBETIHE Gl6V60TEIV CShEhLD 3)60)L_ GUILLITEOT
G5 T60IEV6)]

Pencil-line Pen-line

QUIGTHI6L-CaM(h) QILIGT-G8MT(h)
Distance between the slide and cm (Q&FLY)/ mm cm Q&L mm
the tip of the objective lens (Ld]Lﬁ’) (Lﬂ] Lﬁ)

QIUIMTBETIHE& GlevedTerledr
(LDENGTEHGID  CFITEH60160T
SHELHHGWD @Gl
2 _6IT6IT GIHME06EV6)

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

QFWIV 4: TS SIS SHET ‘s’ LOMMILD ‘e’ LIMTEHSH6VITLO!

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.

@QBSE QFUNn, SFFLLILLL 6M(D&SIGHHM6T HeoorCsormeHWler B LITTHS
GUTHICMTLD. QFWSHSTET oot (h&eT QBbSHF QFWLTL . (HN&HEG CHemauliLi(pID.
QFWEYET QSTLESHCeuGW @eUMenm SWITITS 60)6USHF)([HHBIF6T.

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

DS SIH 6T 's' LDMHMILD ‘e's] Q\SME00TL. F1mI QFUIH 55 M6T S1600T60L GleUL_L] 6T(HMHIGET.
Stick this newspaper piece on a slide as done in the previous task, and observe it under the 10X objective lens.
(WPHMSWE QFWeN6r QFUISHCUMY @Qb&HF QFUHGHTET Hieooreml C&F g 6060
SHLIQ6 @ (QMGET. Lletery, emnd 10X QUTmETHEG Qevetterdler &b
2 MMICHTHGSMHIGET.
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Vigyan Pratibha Learning Unit Looking through a microscope

The back of the newspaper cutting should not have a dark or coloured background because it can interfere with
the observations. Make sure that the students observe the letters carefully. When students observe the letter s’
under the microscope, the image formed will be inverted but appear straight due to symmetry in the letter. In
case of the letter ‘e’, they will see an inverted image. The image formed under the microscope is always a virtual
and inverted image.

QAU QQUWMSSLILL L QFUSHESHTET SHevoriqerr LNeTLmD SIHemOWLTSH {60603
6UGDOTEO0TTRIGEMETE:  QHMEOTLETEH  @Q(HEHSHHFal M.  JQETeIMMeY, 606l
2 MMICHTHGD CUTS @60 EhFITH Q) (HESHEVITLD. LDME00TEUTHET 6T(LDSHSIETH60)6T
HEUGTLONS 2 MHMIGHITHGHUMS 2 MISQFUIU|MBIS6IT. [Hl6oor Cevor MU 60T BLD 6T S
's'80 NTEOOTEUT ST 2 MMICHTHGLGCUME LIDULD HMevSBLOMsS @ (BHSTEWLD, 3(&60T
FLOEFET S560TemLWTeL GBS STLSIW6TlGHGLD. ‘e 6T60Tm 6M(W&MSL QUITMISS 6UeMT,
SUTSET  SHemeuBLomerr  LIbugSems UMTLIUTTS6T.  HeorGeormeGHwiler &b
o (HEUMGLD LU eTIGUMSIGL QLOWIBIST LMmMID &emeuELD LNDLILDTES @)(HEHELD.

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.)

LedTeu(BLd 6UL_L_MBIGEHEEG6T 2 MMIGHTHSIW LIDUMBIGEM6T 6Uen T HH (HHlS6T.
GMIUL: BlevorGeoormeSHIWN6T eLpeuld UMTSGLGCUNS QSHluD LMTemneUsH&H6msHemns
@bS QUL L LD GMISERMG. BHIsG6T LIMTISS LIDLGSHT 6Temel LMTTemne6Us 856ms S 6ot
SlemalLeor UUIL(H), HlieoorCeoorma&Iulledt B UMTSESS CUTLCal  aUemIHHL
WWMHE Q&I MHBIGET.)

Magnification X Magnification X
2 (HLUGU(IHEHS&HLD 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. GWSIIGEET ‘s WmHmID e FIsTrgeorons ST Swefliusm@LD,
mlesorCeoormasEUNerr Hp STLAWeflLsmH@&G0D CaumLIT(H&H6ET gSID 2 6TeTeTelT?
UMILUgHES QUlETs Qs ifleleng selm)
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Vigyan Pratibha Learning Unit
How does light travel inside a microscope?

Blevor Gevor & & Wiletr 2_6TGerT g6l 6Teu6u T Ml
QFVHRMGI?

This task helps students understand the concepts of magnification as well as
inversion of image. However, at this stage (Class 8), the teacher need not
explain this ray diagram to students. If some students are curious about why
an inverted image is formed or why the magnification of the two lenses is
multiplied, then the teacher may use this diagram and explain.

LNbULD SemevBLom&s60 IDMMILD 2 (HLGCILHHSD G
&H([HH S & 606IT Lflib&IQasmerTer QbSHF Q&FWI6L
LOITEOOTEU T B EH 5@ LIUISDI6TETSTH @) (HE@ELD. 6Teofleniln, 8 1D
AGLL LQ&EGD LOMeuellHEhshe @bns eelad)
LULSens WAl allerss Celsooriql 3jeuGFuIlevemev.
@) evor(h) GleVEdTEN S 6Tl 60T ® BLQUHSHSEHLD 60T
QUHEBSLILOBMSE 26060F SHeeVBLOMeor LILDLILD 6F6dT
O (FBUTHMSE  6TOTLITUMENM  F6V  LOMEOTEUTE6T
QBHBSIQGTETAT Y, TeULD SITL LY 60T ITIHGIETETMITEY @)\HSHL]
ULSmS  LWaTLOSS %Wl eisenss
alleng&HeuITLn.

- The light at the object/sample (shown as the arrow AB in the diagram)
comes either from the mirror at the bottom of the microscope or will fall on
the paper from above (background light or torch light). Some of this light is
absorbed/ reflected by the object. The transmitted and reflected light from
the object reaches the eyepiece and then our eyes, helping us see the image
of the object.

- rHlcuUmberflev ULSH 60 AB 6T60T M)
SMILILLULC (heTersl) ellwpld sperfl, mievor Gevormas&ufeor
LILUGHWIL  26mem ol qulmBECHT  3i6veVgl
GBS HTRSHSHH6 alWweusmsGeaur WlerLm eerfl
Sveugl  LMIE  qell) @B&HSHeMD.  @bg  eerflulley
F M Ferme, QUM(Berfleormev
o | sauyliumw/easermeaflsasliudb.  Qummetledmbal
LTI LOMMILD aHQrmeflasiul L. eerfl
HEOTOT([(H&  Qeveoterdledr  audIGUl  [FLD  S600T8606T
QUBHEOLUD. @&H60TMEY, BLOLOMeY  GILIMIHem6T LIMT&HS
PYHDG!.

Looking through a microscope

Figure 3: Microscope ray diagram
LIL_LD) 3: [DI600T G600T 1785 &) L Il60T
6&B&)T LIL_LD

- The objective lens focuses light from the specimen to produce its larger, real, and inverted image (intermediate

image A'B). This is the primary image.

- IS FWlembE UmUu®Wh eeflenl QUIMTHETHE Glevetteny  &GelWlLBISS),
QUlsMesLIUL L, QuUUIWTeT, SHemevBl LIbUSensd SWTHE@G0n (@6l blenev

LNbuLD ABY). @) &) STedT (L& 6dTemL LILDLILDTELD.

- The rays from the image then pass through the eyepiece lens, which further magnifies the primary image, and

forms a focused final, virtual, and inverted image (A" B"), seen by the eye.

CC-BY-SA 4.0 license, HBCSE
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Vigyan Pratibha Learning Unit Looking through a microscope

- NbusHemba LmLiUbGID eerfleaS o6 LI6oTeor 8600T600T(HE GlevedTenileor eudl@ul
QFUEILD.  @BHEOTITEY,  (LNS560T60ILN MNbub Cuad Qulsmesliul @,
GAWILUGSSILUL L @oISWMET, GLWBIST, WHMID SHeneuSHBlp Libuh A B
o (HEUTHGELILIHID. @)60 &G T60T S600T600TT6V LITTESHIGMITL.

Task 5: Preparing slides for smaller samples

QFwer 5 HAnlw LIS flasersed  Consemer 55 bH&6T

SWMIFQFUISH

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.

@& eaeguley, eHapmeaflesliul L eeafluller SBd &THSHH 6T GLMUTLIEL

o MHMICHTEHSHELD mlevor Gevor s S\ Ul 60T eerflemul FroFwe b

HMH MGG TeooT(H6TGAITITL. g QUMBETSET/LMHFlLIGUMHeT6rfl6or 5

Slemlleml BT UMFsHs allmiiermey, Seperem oplquiledmbs euhld eperflem

LweTLU(M&5S Ceaustor(hld. @&ME&, CUMEINTT 66l 26m(H(HeeUMS DT &5

QUMTmHET/LTHFILIQUTIHET QLEISTEH @MLILS AUFWDMTGSWD. @bHHEF GlFuledlev,

BLOWPEML W &HMILILM&SHevieTer Gsyld Flev LMHFILIQLITH6TEem6T (GLoad Sl

3jemaileveor) o MMICHITE G 6U560T eLN6VLD @ eueuLdl(LnemnmemUIL]

L5 SIQ&TETERCAIMD.  85600T600T([(HE&H Glevererdledr aulblCGU 2 MmICHTEHGLELTSL,

R(O&EH WS FHMbHG, HeoorCeoormaeHIUIeT WMHMID Q866 HengwienLoliemL

GuImaILOmeoT eerfleml QLIMILDEUT M FlQ&FUIU|MBISET.

Procedure

QF WL

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 M 2 U] SHS561Hm6T @@h CoMEHemenT SHoL 1960 6T(h& S8 & mevor(h),
I5HEHEL L QUMTHOTHE Geveterdledr (10X) &b QUMTBSH(O\HEISG6T. 2 UL
SIF6TEEN6IT G MIMUIMTLONS GSANWLIL(B GG G MIMUE TS e
LweTU(MSSImIGT.  QUGCUME,  Siserseafler  QeueuGeum LGS &Hemerr
2 MMICHTEHS, HeoTErTeHERemU LIWeTUMSSIMIGT. G CHISHE e6ensHS
SIHETEHMETULD QgerfleumsLll UMFLUg (GalWlUGSSIeUS]) &519.60TL0ME @ (HLILIS
2 MIGEBHGS SFleU(mD. HeorFrmaHuley FeTeareh& o  LOTHMHBIGENET
QFWISHTV, SIGH6THETT (h HemL DL L LIGHem @H FLOWSH 6 GgertleumsL
LIMj& & (LPLGULD. W) GBIV, GalluLILBSS LG WLD
QUITeT/LTHFLGUTmeTledr Slgmer @Gelll Qo  Q&MTHGSILLL 6@
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Vigyan Pratibha Learning Unit Looking through a microscope

QUITIHETIHES G16VEOTENI P& & ME0TSI) 6T60T LILI(HILD.

When using salt as a specimen, observe the slide within ten minutes, otherwise the salt will absorb water

from the air, and its appearance will change.

o el  LTHFUQUITeTTS  UwWeTUMSHDCUTS, USS B BISEHEHE6T

BT SHHEL L 2 MMICHTHGRGET. @)6VemevGlWeniley, 2 L] smmlsyeTer

FIUUSSHMG 6T(H &SI S0 &HMetor(h) S slemL L CHTMMEHMS LOMMHMI &6 & TETEHLD.

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.

. QueCurms, o uwWlflwey LTFEFALQUTIEHETHemET 2 aTaTL&HIW  LeTelmLd
GoMEemeT SHHMHEET R6TM VLS SGMHE AHSHLWMTeIMenm  SWTTEF
QEFWIWBISGET. LTHFLQUTIHETSET 2 uIBHCUTU  SH(FHBIGUMES SHHES5,
@555 (H&efley sevoreooly CoFrsEHLILLM Sjeumnler GOV (IH F600T600TITLY
QLO6OTEL_ () emeUESEHLILI(HILD.

A cover slip or cover glass is a very thin square piece of glass (or plastic) that is placed over the water layer
containing a specimen. Because of surface tension, uncovered water drop on a surface forms a curved
surface, which can deflect the path of light rays passing through it. With a cover slip in place, the water
layer remains flat with even thickness between the coverslip and the slide surface. The cover slip also
protects the objective lens from accidental smearing by the water drop. Cover slips also protect the
specimens from contamination by airborne particles or other substances.

Geooreoof 7 CFI&HSLILILL e LTHFILQUTmerfler Gey 6meuds&HLILILD &600T600T L

QLTS (h), W8 GILNENSTET FSIT 5600T600TTLY. (3{6V6eVE! LN6mmenug.&) slevor(h). LFLL

@uallemaulleormev, @ LTLLN6T GLOa6TeT el LILIL TS &H600Tedt Flet] auemerTbHd

GLMOUTLIEMLE Q&Moo (hHGWD. @&, AHT G QIFLID eerfleaS Iaserfler

FlenFemll LMTMHMILD. (H SHE00TE00TTY QLN ML eMeUSH (HDCUMSI, G&FMS6060T

SEHELHGGD QLaTEL HNEGLD @emLBW 2 6T6T  SHeooteooid  3(N&E& FLOLDTEoT

S LNEDIL 60T @) (HESELD. SHevoreooly Flet HHOFUIEVTE QLITIHETHES GeveiTerdledT GLN6V

LILg 856960 (BH & S600T600TITIY. GILNETEL_(h LIMSISTEHEGD. SSTHMIAILL SIGH6ETEH6T 6L6VS!

LNm QuImmeTssermev LnmSHflILQLITHeTss6T Lms: LSS LILIR6US60 (HHSILD &650T600T TLY.

QLDEOTHL_ (N &H6IT LIMSISHTEH G LD.

- 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: CFMEHmMeT SHHL G @0 GFTL(h &H600Te0o6nr
@ m&eT. LLelledmbhag FMsere IN&IHEHS STETHmM6T 2 HTSHHmS6T. Lledrer,
315560 GLDGV 6(TH SHE00TEOOTITLY. GILNGITEHL 6L 60)6USSH (NBIGET. DTS, 6(H 6rIL|EGLW0D
Lem& BTLTeN6L Flev ID&EIHEHES SMeTsemeT 2 HIHH S CFMEemeT SHosL 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 (DG 4 QIIMTLIYLI LLEHENE SIGH6TEHM6T SH600T600! 1V CFIESI HEdTMITSH
FHVEHHRGET. @QFOMbHE @M FTL(H SHeooreoen] CFTHemenT &oL 146V
@) (HMBIGH6IT. {5607 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
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Vigyan Pratibha Learning Unit Looking through a microscope

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 GCHMe: CFMEHeMeT SHHLIID @ QFTLLY Heooredtend @) HhImSET.

QEUMRIGTU @606V VEVG! AUEMETWLSFHIT 2 L Lim e6rfll@ CaHmev Sietor(h eedTemm

T(HSHSIHC&HToT(H CHFTHNET SHHL IV MeUULMIEHEAT. [ GFTL(H GHOMbHS

ILNVSHETENE QSMEoTL. FSLITME0 60T FTLSNSHE CFISH(MMIGET. LleoTeor,

LTS ALICUMHerfl6or GLD6L &600T600TITL). QLOETSHL ML 60)6USS (D HISHET.

Teachers may also dust some hibiscus pollen grains on a watch glass and add a few drops of water to it.

From this watch glass, students may take a single drop for their slide.

R(H SHE00TEO0TTLY. 6L 196V eedTI6V FIMFH6me)| QFLLIMHSHWNET IDETHSHE SHT6TEHEM6T

AAFWTHET 2 FIHSH, USBILT Fv QFTL(NEE6T SHeooTeoolen GFIEEEVITLD.

@50 BB ) QFML6emL Smhigerfleor 556 LOIT600TEU [T &5 6T

6T(H &SI FHC & TETEITEVITLD.

The teacher can provide a dilute Safranin solution (1 drop of stain in 2 mL of water) to students.

GOMHH ALN6VGHETENNE QEHTETL. F&LITTefleor HengaFenev 2 LOleS g evorevof flev

@(H QIFTL_(h FITUILD) LOMTET0TEUJ&HEBHEE 2T fIUIT 6ULDMISEVITLD.

Staining technique is used to increase the contrast by changing the colour of some parts of the specimen

structure. Using a stain will demonstrate to the students the importance of stains in microscopy.

LTS ALQUTHET emLliLler Flev LGS &e6rfledr Blm&ems LDmmHMIeISE6T eLneuld BIm

Gaummiemnenl P& HlEs, FTULMESHEN QFUIWenm UWeTUOSSLILOSRMS.

FITUIMIGHEM6TL] LweTU(h &S00S, Bl6vor Gevor e S LI WLI60l6V Sjeumnleor

(PERUISSIOEEMS LOME0OTEU TS EHE G eJl6TE @IS T @) (HEELD.

Sometimes, at very high intensity of transmitted light, the image contrast may decrease. For good contrast,

try to maintain optimum light intensity using the diaphragm.

Flov FLWRESGET, WessHalgnmar e6fl QFSGSILMGLEUTS, LIbLSSeor

ﬂm@eug')guemm GEOMUIGVITLD. [HeV6V BIMBaUMMIENLNG G, e(h&&HemnWwL] LIWeTLH &S

S5&HS @6l SANTHNS HEHEHM6UES (LNWLMHT) GI&FUIUHBISHET.

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 QUITIHETIHE& Qevedtenileot HLb LMHFLIGUIMHEmET 2 MMIGHTE G HIFH6T (QEFUI 1
0 QFWSMSHCUM). Ulereory, BmiseT 2 mmiChresSHwamenm  SELo
QETMHESLILIL(HD6ITET (LPG6V QUL LSS5 6T 6UenTHH (HHIF6T.

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

IO SHSHHMS, 45X QUITIHETIHE G16V60TEN6ENVE GG T600T(H &H6EM60T 2_MMIGHTE G M6,

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

- CaMImMWEITHESHUNeT 2 FalullL6or, 10X QUMTHETHE G6VaTemen G HemaFuiley
Filgere) BEHISSI B RISET.

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 T FHEHHIHILOT Heoor(h GLmuledr GLD 45X QUMTHOTIHE GleVedTen
QIUMTBHSILD LILGUITE eUL L SL 6L H(IBLIL|HIGET.

vi. Using the coarse focus knob, bring the objective lens close to the slide.
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. CaMymugrmsHenw LWeTUMSS), CFMHenenr H&HL 16T HH6L GIUMIHETIHS
@6V60TE0IEN GG T600T(H) GUIT(H I SH6T.

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

- QuUMpeTledr mievoteoofllLl NlEUTRISGENET ST UMT HETETTHEReMU GILO6V6Y
S (HLILBISHET.

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

(&SMILIL: QUTIHET(HS G6LEOTEDEN LOMMMILDGLITS), GFgemet  HH(0)

QLLDMTMEFn TS

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

PriIgH6T 2 MmICHTHEHUINS @) T600TLMTeUG 6UL L5186 euemTHS (h &6, LledTeor,

QIUIMTBETIHE Q6VedTENIIET 2_(HLIGLIHE8E6M8 & MISH (HHISET.

Specimen 1 (LTS FLIQUITHET 1):

Magnification: X Magpnification: X
2 (BHLQLIIHESHSEHLD X 9 (BHLUQLIBSHSEHLD 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.

Qumemuey Gapmallsy QKL @ LIDLSemME QUIFISTESR60TTeV 6T6dT60T L& @GHLN0?
QUIlEMEEGLEUMG!, SiHSL LIDLSS 60T HiesoreootIlL elleUTmHISem6T LIMI&856VITLD.

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?
QIUIMTBETIHE GIEVLEITENEN 10X-60([HIBS! 45X 4,8 HBIGET LMHMILIGCLIMTS! 6T60TeT BLHSHSHI?
ComgemenT SH&HEL (&G QUMTHETHE Qevettendledr  (LNemetTe:@GIND  @)emL GUIWITeoT
QB TEMEVENEUS GHMIE S HRIGET 6T60T60T TN (LOLQULLD?
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If the object is not visible or in focus,

(i) try moving the lens a little using the fine focus knob,

(ii) if the light is less, adjust the diaphragm,

(iii) and if the specimen is not within the field of view, try moving the slide.

QUMBET Q& Flwalsvemev 2i6vevg GaIWLILI(HNGSLILIL6Il606m6V 6T60TMITEV,

() GEMIMTWETMTESHemnW LTRSS GeveTemnsny SIMl&eme) BaHI&HEIL LIMIHAIGET,

(i) eerfluLL L LD GemmeUTS @) (BHSHQ&H6TMIM6V, s2(h&HenLl FflGI&F I MBI,

(i) UMIemeUsh SHeTeHEHHEGT  WLIHFALCUITHET  @)6VemeVGIWLeTmTey, GCoFmgHemeoT
&L ML BSHISHILI LIMIHHISET.

When you change the magnification from a lower magnification to a higher magnification objective lens, try
not to move the slide. While rotating the nosepiece without changing the focus, you may move the slide
from its place.

SGOMHS 2 (BLIQU[HEHHHMNEHS G\ T6voT L QeveTendled BH S H 5
9 (LGRS HHNHSH GI&HMTO0TL. Gl6VETeNU &G WTMILD CGUME, GFmeHemer H&H(h)
QLTI UMISSISH6S&TETERRIFGT. GalllsHensd WTMMITO6  (WPHLIGSH e
FHMIDCUMS, CFTHEN6T 8L 6ML 5607 @)L&5Fe BB HEHTSHSHEVITL.

The distance between the objective lens and the slide reduces as the magnification of the objective lens
increases. If you change the focus and try to adjust the focus using the coarse adjustment, the slide comes
too close to the lens, crushing the specimen or sometimes the slide as well. Therefore, when you shift from
lower to higher magnification use the fine adjustment to focus.

QUMBET(HE& QevetteriledT 2 (HLGLIMHSSD FH&HleEs AFSHES QUTmHTHS
QeLETEN PHGLD CFMHM6T SHHL(HHGWD @6 CUIWTET Q&HTe06V6]  GH6MMU|LD.
GAlwsengs Lmmmleall (B, CHTIMWEFITERemU LWeaTURSESH Semns FHlQaulw
PRIGET WWHTF QFUISTe, CTFMgHemner HoHh Glevaremnen WsGa|lh QBmBRSeGID.
@&eormev, LMHFILIQUTHET 6V6VE HHMOID Fal. QBMIBHIGEVTD.  3L&H6EVT6V,
GBS 2 (HLUOUMESESHSHONMBHS SHE 2 (BLOLMBSSESSIGE WLTMINLELTS
BT FImTESHemw LIWeTLR &S GallllsHensd FiflQ& I BISET.

Repeat the procedure with the second specimen.
@ evorL_meug! LomHfleml eme6us S @) F & UILNemMem LO6ToT(HLD Q\&FULIU|MISs6T.

Specimen (LTS FIQUITIHET)2:

Magnification: X Magnification: X
2 (BHLQLIIBSHSEHLD X 2 (BHLUQLIHESHEHLD X
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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 QUITIHATHE 6veitemeny  6f(h&SIH6SHTaTEBNGLITS,
GHMImWErMTESH e LWeTL(H&E5Caeor(hiD. -
4. We use the diaphragm to adjust the amount of light entering the microscope.

4. mlevorGeooTMHR W6 Hlempuld eefleow SLOUUMSS @OH\&Henul BTN
LIWeTU(MS 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 GeoT & Hlem L HTEHHFGFLIDELITSE 3608 LI &G0 ST (LN6mm 61517
a) By the eyepiece

. 8560016007 (H& GlevedTeman LI 55180 85mevor(h)

b) By the arm

. &5 L1195 51856 8me0or(h)

C) By the stage

. GLemLemw! LN19 & S518618mevor(h)
d) By the slide
. GFME6m60T S5 6oL LI 55150 85Mevor(h)

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

2. 10X &H600T600T(HE& GI6LEOTEN LDMMILD 40X QUMHEMHE GlEVEITeN6ENG Q& Meoor(h ([
B1660T G6voTTEH T 2{6mLN&8LILIL(HETTS). IS0 (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) [51600T G6v0T &G LI 60T QILITIHOTIHE GlevedTeriledT HLD 6T(D&HS! ‘e’ @) HLILISTS
6T(N & SIFHCGTETaTEVTLD. @LICUMS, CHFMEHM6T H&HL L QL & LIS HEHTHS 60TV,
‘e’ 6THH5 Hem&F W6V BHTEUSTE QS LD.

a) To the left

. QL& LU&HSLD

b) To the right
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. 6U6VEl LIS SLD

Answers

ellev &6t

State whether True or False

FflWIT SeUMIT 6T60T M) Fon M BIS 6T

1. True

1. &l

2. False; eyepiece is the topmost part of a microscope, which is closest to our eye.
2. Heum; HleoorGeooTmEHHIWNT 2 FHRWIVIETET LIGE &H600Te00T([(HE& Q6v6dTen. @& LIS
FH600TEE G 3|(HFV @) (HEGLD.

3. False; while working with high magnification we should never use the coarse adjustment, it can break the slide.
3. UM AHELMT 2 (FLCQUMBSHSHSHMS LWaTUMSSIDEUTSES BTN 6TLIGUMSID
GHMImMWEITEHemW LWeTURNSSH5H5mL M. @elalTnl QFUISTe, CFMEHemnenr &80
2 60L_HEIGLITHGVITLD.

4. True

4. &fl

Tick the correct answer

Fflwumer allemL & RULUSGSOIWIH @ H\HIs 6T
1.b) 2. ¢) 3. b)

Task 6: Estimating the size of a specimen

QFWe6L 6: LDMHFlLIQUTHerletT eTemeu LHILILTH Q&U156v

This task may be considered as a possible extension of this learning unit.

@QBSE QFWeme, @bss SHmev Llflaller QsmLiFfwns o (h&E s 8mesor(h)
QFUIWIGLITLD.

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.

o LTHFLQUTIHeTSHemET 2 MMICHTHGMSMHE WL BHICL  HieoorGeoor e S &H6i
LweTUGeuGevemey, obs  LTHALQUMHTEefldr  olemeusemem  LGHLILTH
QFWWAID UWeTURSSHIMD. @FME, &Heooreol(h&  Qeveterdledr  eulblulnss
LUTIS@GLEUTE QL GeusfldaFnmer eIl LESHer GHMImuinmeT el L 5605
WP&5e6L F6e0oTEHTL_Galetor(hlD. @HE GeUeTfIFFLIOMeT QUL L LDGMeT LIMTT6n6U&H&H6TIN
6TEOTMENLNESLILIHSRME.

The size of the field of view reduces with the higher magnification of objectives.

QUITIHETIHE& G16VETEN&6EITlET 2 (HLIGLI(HEHSLD 2 W 2 WIT LUMTe06UE856THEH60T 366
GNULD.

Materials: Transparent scale/ruler with a minimum division of Tmm.

QUMTHETSHET: GHembSLIL & LNfleunss 1 1LS-83 Qe mevorL sperflL| &L |6me|Gasmev

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
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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.

QFWIWeNM: 36T Commemey G Ul  eUSHHMSGET. 10X QUITIHETHS
QeveTemeN QUITMHSH(HmIGET. 26emeCahmedler GMIuibhseaflev eeTm Gsefleuns
Qsflub QUG G MIMWETME S e &) ([H(&GHMBIGH6ET. GOMHSLIL FLOME
SemeGsmedledr @ Llflemeauwlmeug 2 misermey 2 mmIGHTEHES  (LPLLHST6V,
LTTeneussarsHeor alll L Gamymwnms 1 Wlawys @me@&GL. 2 Lfleisener
PriigeT 2 MmICHTEHSR 6TV, el LD GS IS 2 LS, @)(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. @ _mIgerler HieoorGeoormah&UI6y, 10X QUITIHETIHE GeV6iTerU & &M GelerflgaLnmeor
QL L 36T (UMTemeus&ern) el L 16luS

1 mm = 1000 micrometer

1018 = 1000 6MLDSH BT LOL_ LT

Therefore, diameter of the field of view is micrometers.
QLEHEVIT6V, LIMTemeU&:8:6mgHleor il L LD NLGGTIT L L [T&6T

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.

@LIGUTE, Q&FW6Y 360 BHIGET 2 MMICHTEHEHIL QLET/QLETEF GoMm(H&6T mMILD
QFW6L 56V 2 MMICHTEHESRIW LTHHFLICUTIHETEET6T LILBIGHm6T LUMTTSHE 6eummleor
3jemenel LDGHLILT(H Q&FUIU|mBISs6T.

Width of pen line

Width of pencil line

Size of specimen 1 particles

Size of specimen 2

QLI6OT-G&ITL_LQ.60T 2|&H6VLD

QILIGTEI6L G&ITL_L60T 2{856VLD

LTS FILIQLITIHET 1 60T &iS6TaH6rfler 3j6mey

LOTHIFILIQUITIHEIT 2 60T {66y

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.

T(HSSHHHTLLTH, LTIMUSESHMTSEHOrT UTH QL&HMS TH&HSISGSHTL LTS, 1300
W&ECIT  WLLISHT LS5 Q&ML gl) 6(h&SIH6\smeor(heTeT  &(b
LTS ALICUTHEmET Brs6T LTSRN THG6TeT M6y, {8607 [HeTD CHMIITUILDTS 1/2 x

1300 emW&CTT  WLLIJHET = 650 emW&ECrT WLLIJSHEMTS @) (hsSELD.
LITTeMeUSGSHOTESH6T  AHVHFH SWHFev 6@ Ulend LTS FILQUTmeT
T SHSIFHQHTATUSTEH  QFHBHTL, AHEOT SHVEHMES 1/5 x 1300 = 260

MLDECTTLSLLJ&6mTss BiigeT G QFulalTserT.
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Appendix for the teachers

AR FlUITEEB &G Mo LileoTenflemevorLiL|

Figure 1: Pen line under a 10X objective lens Figure 2: Pencil line under a 10X objective lens
LIL_LD 1: 10X GIITIBENT(IHE, Gl6V60T6IY LILLD 2: 10 X GILITAHENT(HE& ©l6V60T6IV
eLOGULD GUIISTSHSBLILIL L G)I60T- eLpeVLD QIS MEHSLILIL L G IdT&l6D-
G&(h) C&HT(h)
Figure 3: Letter 's' under a 10X objective lens Figure 4: Letter ‘e’ under a 10X objective lens
LIL_LD 3: 10 X GULITABETIBE GlV6DTENY LIL_LD 4: 10 X GILITABETIHE CleVedTely
eLOULD GIIABTSHSBLILIL L 6TUPS S s’ ELPEVLD CIIAIGTSHSLILIL L. 6TRSG ‘e

Figure 6: Pollen grains under a 10X objective

lens
Figure 5. Salt under a 10X objective lens LIL_LD 6: 10 X GUITIBETIBE Gl6V60T6IV
LIL_LD 5: 70 X QUITABET(IH& GleVeDTery eLp6uLh UGS S LILIL L L& TESS
CLOGULD GUIFISTSHSLILIL L. & L] ETETEH6IT
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Figure 7: Yeast cells under a 10X

objective lens Figure 8: Yeast cells under a 45X objective
LIL_LD 7: 10 X GIITABETIHE , lens .
GlEVETTEIV ELOGULD LIL_LD 8: 45 X GILITADET(H& Gl6VEDTEIY
QLIS MSHSBLILIL L L,Eh60I&F eLpeuLD CILINIBMSSBLILIL L L, EhensF
Figure 9: Cells of spring onion under a 10X Figure 10: Cells of spring onion under a
. objective lens o 45X objective lens
LILLD 9: 10 X GILIT(BENIHE, GlVeorery LIL_LD 10- 45X GUITBETBE
apeuLD CILIABMSELILILL QevetTaiy epeuLh
Cl6UBISITUIS S TEIT QLS TSSLILIL L
GI6UMISBTUIS S ITEIT
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