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Exploring science and mathematics

8.4. gewesfiq urgdm=r
Looking through a microscope

HlTeIdT
Overview

gD [a=T Rieresi fafde R Sifad T R ruarrd] geraziien 9o boye 3l Ui faemeafar
GRS ATIRTIST RIBIIT faemei=T HIorh v 31 sreavi AT - ST, BRIl AT BRAMI, IAES TR
PRAMT, AT HRAMT SR AITST Sl Bil. fqenegian IR S1e! sreavll gR HRuATATS! 3T
feremea i< AwadTerean aRERI TS 18 T aTuRa GesaaiTdT dTuR 318 AT PRIIS] RIbUIRITC! & S T 3.

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.

3T gl s

Unit-specific objectives

3Trerar a1 uRewaTd 9l Bosedl dTad SREiRETT faeneaf= gdie M) RieTas)/axras Herd a7avaiTd! & Seaa
TP I

In addition to the broader objectives discussed in the overview, this Learning Unit is designed to enable students to
learn/do the following:

*  geHSN BTTSOT TIOT AT I Eoy

To handle a microscope and to take care of it

- geHSRITe W SNfOT il B HHSH Hol

To understand the parts of a microscope and their functions

* NEHSRITET YT TR Bl

To calculate the total magnification of a microscope

I GEHeRITdT IS IaTd AR HRATT [Termedidhg & STUfRrd 31Te &
Also, by using the microscope first-hand, students are expected

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

- TS UTfe el AT Ui BIed T STREGHATR S qUiies Tl
To observe the minute details of specimens while drawing images observed under the microscope

fhaT STz a® I . Y TSHEAT YBR
Minimum time required & Type of learning unit
2 a1 30 fafse, fdhar so fafve = 9 w3 ERINRIC)
Two and half hours, or two sessions of 80 minutes each. Laboratory
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STTEshATRT gar
Links to curriculum

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

NCERT Class 7 Science NCERT Class 8 Science NCERT Class 9 Science | NCERT Class 10 Science

Chapter 5: The
Fundamental Unit
Of Life(Nov 2022)

Chapter 6: Life
processes (Nov 2022)

Chapter 1: Nutrition Chapter 2: Microorganisms:
in plants (Nov 2022) Friends & foe (Nov 2022)

Chapter 8: How do

Chapter 8: Reproduction | Chapter 8: Cell: Structure | Chapter 6: Tissue .
organisms reproduce

in plants (Nov 2022) and function(Jan 2008) (Nov 2022)

(Nov 2022)
Chapter 11: Light Chapter 13 : Light _Cl‘lf‘l?ter 78 DLy
(Nov 2022) (Nov 2022) t&;‘r’lcr}llgz(;rogg)msms
Ada<dT T1
Table T1

Mg

Introduction

I ST o6 ATTITAT ATSETSL T MET YT AT IR NI GEIAT Blel HATET IATed. IS8R, JIATIGT BIR
X fohaT U STae SRT3 T I SATI0T YT bl ATel. T eI NIRRT <121 8T febdl TehHeh el U ST SRTc3 e
BT, e [ (BT araRr {7) € ve afeds [ s Qg difee axa) fedn /1] faw. geresiiveds!
S feba a1ferep i Sesvfl fhar a1 dHoses] ST, ATHes axeld! FierdT fferes A1 fad (S - gesraalic geraai sRig!
TEUII).

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.

JAeT iciies |14 et < faemei=n Ue T1e 3Ry 1€ §7aT S71foT Tdieh TeHe) Yeies el Bl

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

feremeaiaT Yewreaitel e dwad quarendl, faane fFreT ariR H¥a Q1 TErE S awgdl JiHT 4io! dail
feaet, & ST

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

S el 1: <A1, 8 T UTAL...

Task 1: Let us try this...
BTN JHE] 58T A% TTE VTS BTcllcies Mo weurord faammessT [ arores 3Ries. fazmmest R we avq Ald! faarges #ed gl

You may have used a magnifying lens to view small objects. A magnifying lens helps to make small objects look bigger.
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farTes 3T =t 3oy ydles Foiar vl
Take a magnifying lens and observe the following text. @ Materials
TS31, 1 a1 FRTET aTaR HedTd S i, < JATI07 ITgal.
, o Two magnifying lenses per
Let’s see what happens when we use two magnifying lenses.
_ _ group
MO U fazmress R w1, faoyest woTepR arauararet ufees i amefl Siaean

JTER 8R05 B, daedTd SAIaR I ERT. R g fazme [ e fazme

R aR U 330 YHR aR-WIeh! BRI B, WD TSl [deses A e

fercites aTTfoT T Achles.

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.

3 was fi e anfy Frfiem @
Now remove one magnilying glass and observe

TR U1 es IR, Gedal 81 QI fasimes et ST viiH TaR i, AT 3TeI- T, 90T Yewra=iredn fafde wrr arfe
TUTIR SR M7 TaT SYART HT BT, T FHS SR 3TEI.

An assembly of two magnifying lenses forms the basis of what is known as the microscope. In this unit, we will learn about
different parts of a microscope and how to make the best use of these.

S ell 2: gereeft=r v

Task 2: Parts of a microscope @ Materials
g et
3Tl 1 BT SAIOT FeHa3iTd fafder Wi e ugTen T B, Compound microscope

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

REIRLI | (Eyepiece) & LT TICrHT b JATPRTAT FIATHRUYUT 10 YT HIST BRAl.

ITST PR faRme T wgordrd :nfor o =gl 10 3y AFHIad=r dsar

febar T =T FlaR fosfeesos . ewraeiiios e R fames e

ENEIEZSKRH

The eyepiece typically magnifies the image of an object up to 10 times its original size. This is known as the magnification
of this lens, and is indicated by the number ‘10X’ written on its rim or the cylindrical part. Each lens of a microscope has its
specific magnification.

T2 1. T Gera e T axfAIme (Objective lens) farammes feelt amme ?

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

STEST JATYVT 10x SR FHITUET Afereh &FTdT FAes e RIAITET SUIRT BRI, <T@T YU THRIT S G&H TUNTes iy TqEIoy
ITg 2D

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

R TebTaR 0.25 n.a. (numerical aperture TR %) 32N GERT ARITQWIS (SRcro . AIS HRITHD
g argeres IRGT TS TRIGAIRS TN THRIGT Had BRI 81 i ST UTSIhAT AR !

3e.

Another number - 0.25 n.a. (numerical 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 syllabus.
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~o AT (Eyepiece)
O afypr

o HIST Wp (WS FARIISID ) T/ A% aRIATSTde qeh SAOTITATS
SATIOT ST/ AT AT BRUITATS! AIST W {hRadTd
o O8M B (YeH ERISD) a1 QRN Bl SR a)-Eredl
PRUYTATS! 8T Wh BRI bR

o YOIl YEISE UGSUINIC! q¥d SOAGUARIe! ST Herar @I
JEGUITATS] YoTdT aTIR HAT

o TIBIHR FHH TR A FaS BRI 8 gl (TYe@TebR ) e

o TG (TR S35 W, dYIBR Th ]

37T T/ 2R 191 ST, 3MMa2d e o 2o A1ed HRuArre! Iy
g .

0 HEYY IR/ T BrAUE! g [T Hare faaui gg vva Sadrd

N oC
~0 SIS T SRATIREA URTAfT STTe3 e TehTal dRed/ AT Wl el
ISR dfsd SIS B T aToRard. a1 FTER 3TaRe HHl-SId
TS B SRATIRLA (a1 TebTal IR Hot S

O TR FH R/ AT HHTRITE IR HaTdR Saaed] TIPS/
TIPS PRUATIC! SRET JTURT, ST G2 THTIATET AT 3778 T
fERIST STRET PRI SHUHAT TR SR ST TH1 TS

O 9T GEASRIT bl STRIERaT AT SIFIER ST Uebl ST GeHazirdl
YTl qeh ST SATOT GE=AT BT UTATeST SR &

el 1 geHeRATe 9T

O Eyepiece (Ocular lens)

.o Bodytube

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

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

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

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

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

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

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

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

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

Figure 1 Parts of a microscope
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T3 2. SIeT 90T &1 iR =g 0rot Gah FAMRT (10x ) 3101 U I (10 ) 3120 g araal, sl Tids fmmes Tf T 10
Ue AT BI. SR A% 0.1 FAHY. iq 34 R A1 RRTIG urern ufom favedt /id e, 3 JreTat ATl I5e 12

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

fazmes =t B ?
What is Magnification?

AT fha SR TR SUSRUIHE] TETe] qu] Uedel JATHRIVET AT Had SRIquaT! &R 3T, IT &<l AT
=I5 T, HfH ST TRHAT AT Gl STHRATT YreTeiies o YUIKIR ATe.

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.

UGUl fqanes & AT foaires araci a1ioT eyl fazmmes 2reril Jiedn qomeRIgae] SR

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

B AT U IR A=A YUl fRaIRTe el dl. GeHaird YUl faRmess (M) JeTes G dTuRad hie A :
T fARTS (M) = IRGAFT e x T3 fazne=

This number gives an idea about the total enlargement of the image of an object. Total magnification of a microscope
(M) can be calculated using the following formula:

Total magnification (M) = Objective magnification X eyepiece magnification

JETERUNA, SR TR AT0T GRGT, TRABT 25 10 e, TR AT AT ITHIRTUET 100 IS HIST [SHS.

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.

2 3. AT SR bR 7107 ATl SIe 1 YSHINT 1T TUTT. AR -6 ] JSHRTHE BT BRI BRb (G| ?

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

QAL S AR U I 3G o YT Al d YhTITS IS Ueb 39 qHdesel SN, ! Geb quTe TR

3 R TRAT TR fh e 3icTdeh AN, HUTS MRAT G2 U1 THT2I AITAIS, ST GATBRITATST, e
> o [aWla¥ o

SUY R SXdI. Acddeh ARAT Yl dd ST -5 Tg SHRT ST UDTRI HTATATS [ 3 P IYART AT

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.

TIRBIDR Thcll (Nosepiece) 3TN VI hRar BT 10x ST SATOT Af5PT UbRATeS! Ueh Uciles. SiegT Qlval Ul qogfaT
3TOT fe5ehT YebT ¥Res XN AT CTeBT B3PI "' IIAT SATaTST U Al

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.

JMARBIHT (Diaphragm) SISl BTN SIS ATaRe Yuigu] IereT.
Open the diaphragm completely with the help of the lever attached to it.

ST GesTalT 312l f2IeT fhvdT SaTes Yera=iTeaT STRRATIR SR ST HehTal TS e, JATAT T TaT SATOT 3TIRAT 1T
TR aT ST STRATAR TS5 AT SRR ST HbTT HIAUE AR TS .

Orient the microscope towards the light source such that the mirror captures maximum light. Now, look through the eyepiece
and rotate the mirror such that you achieve maximum illumination.
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geresfi graresdHT defTd Sar<aT He<d AT el

Best practices while handling a microscope

>

eSS T=Te [FRIeTT SRuaTgdl 1, JIRET, Braus] Sarrar 39 Weo Ygd ©l. Hd 301 ARAT AH
BRUYATS! BIYS fhdl BRTGT &2y aruRT; T Tqes HRUAIRITS AT3 BIRST 0T 79 37971 foral Hquarar s531 fdban
H3H /3 B1aS fdhar SaTel & T (Lint) Fed A1eld, o4 =ivedn ciie erTe) fezg ara=r. T gHdT oros
fehar ez BFaRUT aj@ThR had JuT; FTTT SRT ©1_ .

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.

IR AT HRUGTATS aJobTbIR dehell bR JATIOT AT R elle T qgf¥T qehg Tepl.
Align the objective by holding the nosepiece and rotating it. The nosepiece should not be rotated by holding the
objectives.

IJeBIDR el hRETT Teadg ! ST #el JATIOT R T Bl 3R ST, IR HATST SHUIR e, el hlosotl &l
While rotating the nosepiece, keep some distance between the stage and the objective. The objective should not touch
the stage.

iv. STeeT JeHa! aTIRTd THS e <l 3T odl.

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

Felt 3: faR =1, gaweeffarsd daaear awy
her feaedie? @ T

Materials
Task 3: Did you ever wonder how things will

. (PIC?}IEEJEQ:IBF)2E?>—I'_C|'QE\_C§|T,
appear under a microscope? 2 PHIER qHe (FERVY]
U9 fohaT UfRTG BIIGTAR MSS AT NUT 30T HdH] U edT A, AT XuT 2 3L x 2 w')’r\ N

THFS, T M7 FIE! ISBT THHER fSATTd, AT BT ST &IOR3 BT
BRI BT AN HNgad SeH TSI AT AT NWiawT AT 3NN, AT AT XN T

~ ld
UI~icd, URQAD [dhcUg]

(For each group) 2 glass

JMISATHT B3I feddhes ?

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?

3901 HIgTch GBI 8IS 2Ahd ATal, U G ToR Vo7 fdbell ST AT Sie
3T, AT FHTOTI UTg 2.

slides, 2 pieces of paper
(approximately 2 cm x 2
cm), ball-point pen, pencil,
transparent adhesive tape, etc.

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

geTaiiaTes! Ul fohar UfRaedl YT UTedl A5 e fohal T2, ATae e Rt Tl dva ABTd. AT T GeAGAETes Ha
feaciies, AaTad faemeafHn SIgAN HRsT |i.

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.

Procedure

Tl HRIGTAR, TTSU- T M1 UfRIS U, 37217 G4 NUT Bl

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

Vii.

B RIS fIhcugidl ARRAT Ul Hrausiar fdear fdhar S drauceai=al SR had odl. draqeed
TG HATaR 3701 bR Sal Bl YIS 3i@esall YT SRgAETS] IS (HATaR 970 SUGE T, HIaug]
B T ATATST T dTIR DRT).

Fix the paper on a slide with an adhesive tape or hold it between two slides. Put the slide/s on the microscope stage,
keeping the pencil line below the objective lens (use the stage clips, if available).

T AIGT W (W[ FATISTD ) TR I (10x ) HIIUE <A1 STdes MMUM, IR I HTavE IS g o Tl
Bring the objective lens (10x) very close to the slide with the help of the coarse focus knob. The objective lens should
not touch the slide.

. I ST HATAT UIAIesT SITOM AT ST X0 eraiares! feror e e ot af_ace Y aR1aR fiRTares! e

BT, I UET. VT SR IRIR AT TS, TR Bradg! TREA YT RIS ATV, AT Har=1 Sordidg T (dhal SHdThg
qTg UT=Ae T XN ¥RTIRATS T AT (3MTdhel! 2 UBT).

Bring your head at the level of the stage and check if the pencil line to be seen is vertically below the tip of the lens.
If not, then bring it below the lens by moving the slide. Now do the same by looking horizontally along the other
perpendicular direction (See Figure 2).

ST U RIS XY URTAfTd SIS e HehT3ITe FRIET07 61 3178 . TS HAET 3TTaR s dq BRI, AT
ITET SATIOT Nt FierHT fEaRid HIST W (Y FHARISID ) [ g aR WR&BAT. b1l YT THIT BIIGTT
qEHITER oI fhdT AT e Sl TabTal TSl

We will observe the lines in the reflected light, hence close the diaphragm below the stage. Look through the eyepiece
and move the objective lens in the upward direction using the coarse focus knob until you can see an image of the line.
If the light is not sufficient, shine some light on the upper surface of the paper, using a torch.

STegT fHTT WAl N1 S AIes ] STiTes, gl 8T B (&q FHTAST ) R UferT e fadies, Irard! v 1.
Once the pencil line is visible and close to focus, rotate the Fine focus knob to sharpen the image.

YT g dleruTed] Xuae! fHR1eror .
Use the same procedure to observe the ball-point pen line.

Pl 2 ATrEred] T (R Saur

Figure 2 Positioning the specimen under the lens
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RIS BT TS B ?
TR RO 0TSl W Ui S UITATS! aRg T, TH-aTeaT STdes JATOToT fohar -=amarsg= g 1o

What does it mean ‘to focus™?
Focusing means moving the objective lens closer to or further away from the specimen to form a sharp image.

T2 1. GEAG3IATes! UTRTedl T ATOT STe3U=Tel XuT 30T faadra, AT FR1eTor =7 37107 & JHe e el i, Jeelesl 8d
ST, /T o3 Prar.

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?

SR faenedt fFieroria aof| o | JrEEd Mudces e, a) UA Mecie] NNT d¥d UfRIa 3lia@cios! NuT
AT AR -HE DIV 3T SMVT & HE P 31 ABT, AT [qemegi=n fa=m.

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.

T ST TGS D1 BRIGTAR 21Ts ST THR TAR, § HIGTT UITaR AT 3. TS & I JqT BRI
PSP TgaR feram I YT M7 Tee 3Ral. URIaAdies BRI & dhrse anfor feraorardt ai=am fsomarRg
FIC3e5 3T AT I BITETAR IGRIT WRauTd . IT AR SR Joe! Sladl ThRI a3a DB AT R JhIST TP
qRTARTA Bl AT THDHER fa=dl.

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.

T2 2. % aRIAFTATST, T A1 AT ieaTiies “SiaTol AisTeies Ui STaauTd g 3T Udh iR 31Ad; IT SfTRTaR
fcrT R . T Forora Y fhaT Sl XN A1 SiTedTeR 8 iR fabell 317e, AT SiaTsT Il

Q2. For each objective lens, there is an approximate lens-to-object/specimen distance around which it gives the best/ sharpest
image. Let us try to estimate this distance while the object (line/s) is in focus.

PTIZ] ATOT TR TN AR BeUS - HISTO] 2T BIUTR 18], TS BT IGTST BT e A5, AT IR Bl
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.

PRI T STBIR ST 351 SR D1 Fel T ToouT STOT 7 AT SR SETo! FHIT 3RS

A, 3 (92T e ST IR Braug aNies THT 0T SR AT 3R HHI 3. Tl W B
3T,

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

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.
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T gl , TAT SIOT a7 reTeiies SR SiaTof Fied.
Using these methods, estimate the distance between the objective and the slide.

U=t v EEICIRL ||
Pencil-line Pen-line
HTIUS] TN R STl Tes iR — . —
Distance between the slide and the tip
of the objective lens . ot
mm. mm.

TqRIT 1 BIYE]T ST GegioT Frearcdics 3w

Table 1 Distance between the slide and the objective lens

Felt 4: geuedtaret 's' anfor ‘e’ & s1ar
[ urgul!

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

SITAT YT JTYHAT BTII ! JFERN GEAG2ARITes! TS VIR T8I, TITRATST JTaaITe]
BT BTN, Pl G HRUITSNE 731 HIF0T STHT B3 oal.

ST HTAVIER 's' T 'e' BT 31eN BIIG ! 312, AT JAIATIT BB bl BTl
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.
Cut a small piece of printed newspaper that has the letters ‘s’ and ‘€

AT PosedT HelUHUl BT BIIaTdl Jdbsl Draugiay fereear T g 10x

EESIERIRCICIRE RS L

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

@Fﬂ%ﬂ

Materials

(IS TSNS 2 Bradee,
's' SIfOT e’ B BN IR
qUOIATd  BIE,  URSRAD
frpeugt. & &R geuareA
S EARICERE S R
3T, S@d fhdr AT
BEICIRH

(For each group) 2 glass slides,
a newspaper cutting that has
letters € and ‘s, transparent
adhesive tape. The letters need
to be in small (regular) font,
not from headlines that are
printed in large and bold.

gIUAATA] HTAVTE] AR d19] T8a fbar $Hfid Thrdl, BRI A FRIEUHE b1 81, 2Abdra. faeneil seri
FRIET PBISigded BRa 3T T, Tl WAl HR1. Sieg] faenedl Geaaiars] ‘s 3eRTe FRIev BRedles, deal i
e ST es b U IS Tos ] 3RIEH, IR s’ STEIRTA FHIHGH ST eTe “s” T8 T fa¥ies. ‘e’ STeRT Wi i

I3l fadies. gewreaiiares] TUR BV UferdT T8 wia it S11for S 1.

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 ¢
they will see an inverted image. The image formed under the microscope is always a virtual and inverted image.

10
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AR1eToT HRATT JraTas farosed i< S Yales aasiied HIal.
Draw the observed images in the following circles.

(GErT: faeres ade vl Geraiiq o &l (gRer) aire. el uTfgosedT i SR 3Mfor fmarest faqom=ar |quf
&3 STHTR, Tiai] Jo51 DRad FerHT STl &=, T2l 3MTehel! BIevaTar T BR1.)

(Note: The circle is the field of view that you see through the microscope. Compare the size of the image that you saw to the
size of the field of view, and try to draw it just as you observed under the microscope.)

ICEUGHE X fazmeH X

Magnification X Magnification X
s' 30T 'e' BT 3fER T Sz faAdTal ATUel Gera3iaTe! dile! faaesl o177 (Icdeg JIdl fade! &1 el Arg

AN RSB ).
Q 1. Do the letters ‘s and ‘¢ appear different in any way from the way they appear without the microscope (besides appearing bigger)?

GEHSITHYT UehTal BT JaTd HR<l?

How does light travel inside a microscope?

Bl il fermeatar ufcrre faame a8 afr ISl & &9, A1 SIel Adhea T FHY ai@] 9ad R, ATH, Al
THITAR (I 8 ), RIeThi=il aR SRIGch o] [BRUT AT fAereai=T FHSIG FHRTUITE! IR T8, Hrel [qeneaiqed
SR AT I&CT BT AR B4 fohdT S14 T G2 OMBR BT BT ST AT Scgdhdl e, IR Rierd a1
&lf{)dr\l'ql IR HET TE BT S BN,

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.

JRIaR fban TR (SATP<AIeT =TT 10T AB F&U[H TG 311%) TSUIRT YhT3l Yebelx qaﬂazsﬁw ABTAT AT
\HNQINNj\"I QSO') fhdT a8 HIIGTIR TS (ﬂl\)lﬁll\{l\‘ql Tl fhar faostan HChI(’I) TS BIal TR IXJ&IN AT A
NIGIREEIRNEISSEZRSISI AU yaTRd ST uRTafad AT AT U] ST SfTfOT SR 3MedT Slediuid
g, S AYeATAT geia! Al farIet dad 8id.

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
or 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.
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I TR 3Mesed] TbIRIMTE AR $Hed Tl AIS!, aTqd 3NfoT Iese! U (Feadi 9fimn A'B') TR
DR, B T e U 374,

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.

T ARATIRET 3fTesed fhRoT R AL ST, Sf M iieT ffeds AT aeadrd AT SediHl fade 1zl
T, SATHIAT 31T ISHCT UM (A"'B"") TIR HRaT.

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.

Fe ¢

E ]
Eyepiece

Aegadt gfedr - B

Intermediate image Fe' ¢

Objective lens

Final image

Il T1 &3 [Bv0T Sireped!

Figure T1 Microscope ray diagram

12




S el 5: A THATHTSY hIAUIT TR HI0t

Task 5: Preparing slides for smaller samples

ST 3] GeHSATETS] BITaTe] YSHITE AT SRryesr  SHfon
GEASINATC! TR a1 B3N BRI, T Rhe]. ST AT—ITST TS ST
I ATl Tes | FIRIET0T SRTGAT ST, <TegT ARIART URTARI SHesed]
TR SUINT 3] =Ta] STl IS AT fopar AXHY T SIRRATIIRT
3TF AT TBT3T ARYR xﬂluulsdqﬂ /%] W15 ST, HETIT STl AT Pefled
39U FHITATS T OR BTl el g FRIE B& & el FHo .

ST ATARD ST, TARIIGA T8 AT Slediudd Y1 Uh13] Ig e 370
I gemrait ST SR i JIoTT B,

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.

Procedure

8.4. QeI Yrgarr

@ Materials

BruC I, STHIS!
(coverslips), I3, SITEIGT
%3, fbvg (FBd IR),
Bial, WHIH ST (ST
YT

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

i. ¥ : YT HruSIaR HST IR HUT Sa 3N Hrade! (10x ) RIANTETST e a1, Hica BpaT (e TS )

qIIR ] q«;ﬁ'ﬁuq@w EEISICNICISIEINE IR STl & ¥ (R WIS g frsrear surd e
BRI, T B&T IS B YhTd do! (HST=IT Hd BT ATHIIT BRI HOI0T 3. BB T (e FmIT) fehfer
TR U1 dovd IREATITS Brel T fRIfrsTicaR TR JFeTal SRl Uses. AT srs! ford faRg ag i
AR HRaT A, et i @iel worr.

Salt: Put a few granules of salt on a slide, and fix it below the objective (10x). Use coarse focus to bring salt particles in
rough focus. Now use fine focus to observe different parts of the granules. You will notice that it will be difficult to focus
on all the granules at the same time. By slightly varying fine focus, you will be able to focus on one horizontal section
of granules at a time. The thickness of object/specimen which can be focused on at a given time is known as depth of
focus (for a given objective lens).

! | T T U AR 4Te IR <8 MAfe=an AT draugd FR1e $R1. AR die gddies urofl 2y Use

JATIOT AT FRY IS5 3.

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.

AT Sifdes T B Ueb [dha e Braucedl TdR BRI1. THAT G [dhar ehey T WU TR YIvATd Yeha I+ 24q
T M1 TAR SATHUIE! ST

Now prepare one or more of following slides, which involve biological specimens. Water is added to these slides to
prevent the shrinking of specimens due to drying, and a coverslip is placed on it.

ST UTag] febell ST uTehTa &1 drardl (fdhar wiiRedar) AR urde didl-l g FFdl, Sl Braugiaiie qudicd]
TR SadTd. IS A0S, ISHIERIG - SdHored] YvdTe 99 Ish JEHRT 9adNd, SR SUM=AT Jb13T
fepRuTra AT faafesd 81 21, SIThUT U] SacT S0l IS 371f0T Hraug e S HI JTATE s qTudTe 2R UhT
SIS X181, T YA o GRIAST SR T WRI9 819 T4, ATale] HIodsil SATHUl U] B, DU IS o
BN BT fehal gax IaTef TG e ATeia ST 91 g 81 el
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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 cover slip 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.

ST IR : BIIUE AR Teb A UT07 STehT, ATAR STRAGTIT FA I BTG edes IRITDH T HRYRT TN ATeR SAThUTIg]
1. TSN YRE3ID e IR URITHU YRY® | <1 bradg ar frheq Il

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.

fpue (Fd AT U=l S fpudTel 2-4 T0T TS+ < YTV CTehT JATTOT QUIYUT FHAes]. TR I TeiTes (80T Uep 2

HTAUSIAR SaT AT TR STHOTIST 3T,

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.

CABIC Urgar: leTJl‘IglCN qrogTar o9 3dT. Eb‘l@lﬁﬁQ‘cﬁUrﬁ@’ YT TT Y3 TS AN FAUIRT UTcdod UTY T ELDIE
AT Plel. ATl el UTgs] dnlthglqﬁlcfﬁ QT2 eTaR ST, I I97d UG eI Tl Udh g EIRERIEN
TTH TR SATHUIS] .

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.

et b1 FAReTor 930 STRART P Plecies Bblel URITHU B T UT0Td hrel e fvyes 2rdbrd. feermeli
T T BIAUE] TAR HROIMATST AT R0 F=liciies geh-ai A9 6, Arahad.

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.

Rreres faemeaia faRe BT S1aor (2 6T, urvdme ISTdra 1 99) T AdhdTd.
The teacher can provide a dilute Safranin solution (1 drop of stain in 2 mL of water) to students.

T AET=T BIEl W ¥ g Aiedile) ShRe (contrast) TRIGUIRIIST VST T2 ITIR DRI,
ISTHTT ATIR B [qee =T eHa3ll araRdHT ISTdhTd 7He<d FHG odl Is 0.

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.

PTE! I, IRMT FhrITeaT S decie, FiHdie TTHE B4l 819 ADal. TTHRD I3 [SHUIRITS], JTaRbrar
(diaphragm) ATAR e FhTRTE e YRalT IIGUITAT YT bRl

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.

iil. 10x SRIFAFTETST T FRIETT (il 1 JHI0) e JreTedl o ey, 2 g feesedn ufeedn agard $ral.

Observe the specimen under the 10X objective lens (as done in task 1), and draw what you observed in the first circle

given below.

TR 45% TG AT FRIe0r 1.
Next, observe it with the objective lens of 45X

14

iv. AIST &P (R FHRISTD ) Thrg 10x IR AT IR ARbal.
Move the 10X objective lens slightly in the upward direction with the help of the coarse focus knob.

v. GYBIPR el TN A fhRaT BT ARG 45 & PTERS TabIRaTes! ST AR X I3, 3R of I '’ 3T

EINERCIGIN R

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

sound.

vi. HIST &P (Y FHIASTD ) R I Bravg oides Aol
Using the coarse focus knob, bring the objective lens close to the slide.




8.4. QeI Yrgarr

vii. T T AU aRBTS WY AT S8 P (YeH GHRISID) BISidd (hral (G IS bradg]
SIRTET BT UTR &1, AT Dldoil BT).

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 S UTfees QT I3 GH=AT AT AT aUaTd BIa AT HIvT (21T T 9TRes 3iTe, Tl Aig 1.
Draw what you observed in the second circle, and note down the magnification of the objective lens.

ICRIGE X IERIGE] X

Magnification X Magnification X

AIATS BITHE STegl AT FrHT $H Bl T urord Ui HIST Bad UTsdl, T H1d 81 ? STegT 30T erHT 313 HRal deT
It afcciles qusfles 3Tfere ¥y fawrdrd.

What happens when you zoom in on an image in a mobile phone camera? When you zoom in, you see the finer details of the
image.

T2 1: STeg] SITIUT GG 10X G 45% hoes, AT B FSeh? Pradg! A0 I i IR fARTETad g
frdteror e,

Q 1. What happened when you changed the objective lens from 10X to 45x? What can you say about the distance between
the slide and the tip of the objective lens?

9] faad T fdhar axqa fawed i soes T4,
If the object is not visible or in focus,

i, (geH GHRIIST ) BT W aTa=ad [ ATS STaaudrar Yo a1,
try moving the lens a little using the fine focus knob,

i. ThTI HHI AU, 3MARD SE-HIST B Ugl,
if the light is less, adjust the diaphragm,

15
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i, 3TOT SR THAT G REHAHE THS IR, BrAUS] BTG AT G HIRATeS AT

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

ST grel BT AR ST e e SR a2 3ieses IR BTaTe, Teal BIaus] 81 o I, AW
gae odT, AT fORed ST, JHTh G Praug! g (el SIaRa 8l 2.

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 accidentally move the slide from its
place.

SR ST 92T ared a9 afaT M1 Braug! AT 3R Sl BId. SR Jwe! AT Jaces AT T4
HIST ¥ (WS FHRIISTD) AR THAT I eUIATE] JA Hel, TR Bravg] [Frer el Sqe IS A AT
AT TYAT RS ST SIS, 2l TR Bl AU IQwles ¢ 2. T, Sl grel Dl faRresTased 34 fa2nea-os
STUYTATST SR ATURTES, TegT ATHIRIT HRUATATS] ST Bp (J&H FHIATSTD ) TR,

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.

IERIGE] X IERIGE] X

Magnification X Magnification X

ek <hl SRISR d FIT
State whether True or False

16

Qe RNY UTfgesos] O WTesdl dTo] a” 30T vl Wiesl, 33M Sese fawd.

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

AT A B AT HAT AT ST AT FAT D STID Sl

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



8.4. QeI Yrgarr

[N X o (aN
3. SHTARATAT e AT IXJIHITHAT SYANT bR AT e HIT HISAT Tp Tl (@ic’) %‘I“IIQIUIC{)) drux ol Ylle i,

4. ﬂm?ﬁﬂ@ o ATT=IT UHTT FRIHT HROGRATST MTI0T MTAR BT ST Bl

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

1. dR0E%/True

2. geb; AN BT GeHGI AT i a1 HIT 3TE, 1 U] Sleog <] Hald ST A
False; eyepiece is the topmost part of a microscope, which is closest to our eye.

3. ;3 R RFTTERIGR BT BRI ATI0T HHTE! HIST Bp (R[S FHIRIISISD ) AT9%a T, RS Hradg] g AP,
False; while working with high magnification we should never use the coarse adjustment, it can break the slide.

4. IRE%/True

3Tfch 3T GUT hA.
Tick the correct answer

1. ﬁi&HC{Q(I*I Udh I(E:CbIUH%"I Nl SEAL SECNERIRIEIEIRRINEEISIO) qrigol
What is the correct way to hold the microscope when carrying it?

37) =AY ) YiT ®) Ha S)EIEREN
a) By the eyepiece b) Bythearm  c) By thestage d) By the slide

2. SIcET QTR GEHGII 10x AT 3MOT 40x IR qHIses AT, <TegT T UHUT fazimes & fabelt 3l 2
A microscope is set to 10X eyepiece and 40x objective. What is the total magnification?

37) 140 ) 410 ) 400% ¥) 100%
a) 140x b) 410 c) 400% d) 100

3. ‘e’ B RGP GeHG3I ] IR FRITeS ! S PIadg] S[ahs ARHIT ‘e’ 8 &R DI [T ABATT fa¥ies ?
If we place a letter € under the objective of a compound microscope and moved the slide to the left, in what direction
would the € appear to move?

o) el ) ITRFS
a) To the left b) To the right

19)  2.®) 3.9)
1.b) 2.¢) 3.b)

S Shell 6: THITAT HTRRATTHT HEST Jierot
Task 6: Estimating the size of a specimen @ N

Materials

SR 1 faefiEieR=r gon
SIESECHIRISCEER LT

HER Pl B1 T I TShId G [IRIR T AT ST 2Aehdl. .

) Gl ) _FS s ) ) Transparent scale/ ruler with
This task may be considered as a possible extension of this st cheter e i,
Learning Unit.

17



Exploring science and mathematics

eIl SUAN $Has Bl AHRT T AU A8, TR ATl SMHRAAE (Bidl, Sl STl el
FTARITSIE! HRAT AT, TS Ufee QT ATTITAT ARG (UIT=AT Y11 I AT STHe [T STaea 3791
3ISTST RITIAT &1, AT HHTRId ag @l ‘SfRers’ Fordrd.

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.

I 2T aTed edTd SfReEaT=T ShR HHI BIdl.
The size of the field of view reduces with the higher magnification of objectives.

gl

Procedure

HATIR YRG2(P AlSIE] ST, 10x RN Jaufl HR1. AT IR o= Gurie! HIvITe! YT Goray A
BISTIT AIST W (Y FHARISID) fthar. SR Areug = A g v e, - giResman & st 1 AdiHeR s
3T SR ¥t 2 W UTg AP AT ok T 2 R 3.

Place the scale/ruler on the stage. Click the 10X objective lens into position. Rotate the Coarse focus knob till one of the
markings on the ruler is in focus. If you are able to observe at least one division of the scale/ruler then the diameter of field of
view will be approximately 1 mm. If you can observe 2 divisions then the diameter will be approximately 2 mm.

T GEAGRIRATe ] 10x IRGAFTIATS! Teh1RRId aqarar @y (SR )
ATUET AT JATHRATATAT T FRI18T07 HR0T, 2RI BIVIR ATE].
1. = 1000 ATABHICY

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

T[T g INaTATe T HIIFPIHICR 3ATE.

Therefore, diameter of the field of view is micrometers.

3T il 3 SRR BIGe3edT YT XUT AT0T Ul Vo1 il GeAN TS YIS0 heT-aR Jwe! Placsos sl eT. avrd
il 51 ol T BT 3107 I e ST RAT T a1 qiedT.

Now look at your drawings of the pen/pencil lines observed in Task 3, and of the specimens observed in Task 5, to estimate
their size.

THT1 HTS BT ATHRHAT

Size of specimen 1 particles

THAT2 HTS B MTHRHAT

Size of specimen 2 particles

JETBRUM, SR JFel 38 GINars sTquIT=iT el T [FRIET07 R 3R (SSTERUM, 1300 HIIhHICR T JH3T
SREHT), TR AT B 3EToT (1/2 x 1300 ATIDHICR) = 650 ARIBIHICY FAD] 3RS SR YETGT THAT SREHTT 1/5 W
T A TR AT $&1 1/5 X 1300 = 260 ARIBHIHICR STD! 3.

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.

18
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fRrgrentaTdt uRiTe

Appendix for the teachers

MGt 1 10x IEGIAITETAT YTl VT Mt 2 10x JEGIHITEIS] Ul Vo7

Figure 1 Pen line under a 10X objective lens Figure 2 Pencil line under a 10X objective lens

Pl 3 10x INGTEIH 's" & e JMPcht 4 10x FIGIHTEIH ‘0’ & 37

Figure 3 Letter s’ under a 10X objective lens Figure 4 Letter 'e’ under a 10X objective lens
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JMPeht 5 10x IIGTEIH ST BT

Figure 5 Salt under a 10X objective lens

MPeA 7 10x aRGATETAT fhvg vaft

Figure 7 Yeast cells under a 10X objective lens

JMPeAt 9 10x IEGHITGIH! Bierar urgsT

Figure 9 Cells of spring onion under a 10X objective lens

Ml 6 10x IIGTEIH TRTITHIT

Figure 6 Pollen grains under a 10X objective lens

JMPeHt 8 45% INGATETST fH0q 93ft

Figure 8 Yeast cells under a 45X objective lens

el 10 45% GRGIHITETCS ] PIerT=T ST
Figure 10 Pollen grains under a 10X objective lens
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