Vigyan Pratibha Learning Unit Looking through a microscope

LU 8.4 Looking through a microscope

GEAGIIIH gTEd™ I

Overview

Sleldl

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.

g s Riereni=l fafdy ger=ar Sifds T FR1er erogrard! gedasiien auR hol 3. Ik
fareneatar geAsall aREeT Riafaar, faeneaiar S omd eaul Idrd ST¥, BRIl A1
HRATT, TASS TIR BIAI, ATIIT BRI SATET AT SMIATHT SIofig o, faemeafzan arare
dIel FSTU TR HRUATAST AT faemedi=l FHAId] URARRIG A1E T dI<a Jedaaial ariR

P TTST PRIIST RIBTITTS! § 37T T b 3.

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

fpHT 33D dos: 2 AT 3ofAfAe, fdhar uxd! ¢o fAfrei= g I3,

Type of Learning Unit: Laboratory.

AT YThIIT UhIX: UITTRTDT.

Unit-specific objectives
ey geh- Al sfee

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

3fTeTar AT gR=BEd Ial oyl e IREIRER, f[qeneai gdie MEl Reres / exasr deam
FUITATS! T T TS hT! His Ul hoves! 3R :

1. To handle a microscope and to take care of it,

GeHG3N BT STOT AT dHIesoll BT,

2. To understand the parts of a microscope and their functions,
q&ﬂaai < YT 37T =< pT THL ﬁ'@[,
3. To calculate the total magnification of a microscope.

Qe U1 qEferHc BT,
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4. Also, by using the microscope first-hand, students are expected

THE e Ufeeiara auR SR, faeneaiamg & suferd ome @,
i. To note that the image formed under the microscope is inverted, and

GeHeA TS [SHUIRT UfH T ST 31, AT g Hol 7oy

ii. To observe the minute details of specimens while drawing images observed under the
microscope.

QAT | UTfgesed] TH=ATE! Ul BT SIRGATRS Tu3iTes UIeTul.

Links to curriculum
ARTAHATRN g

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 =1 g1 741 o 10 dl wdcedn fasi ureaqisid geraaiigscdl il M1 araR ardeeear

Class 7 Class 8 Class 9 Class 10
Chapter 1: Nutrition | Chapter 2: Chapter 5: | Chapter 5: Life
in Plants Microorganisms: Fundamental Unit | Processes

Friends & Foe of Life
Chapter 8: Chapter 7: How do
Reproduction in plants | Chapter 13: Light Chapter 6: Tissue | organisms reproduce
Chapter 11: Light

Introduction

M

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.

3TICAT ST o6 TUATAT ST ST TS AT, IR I GEIAT BIel el 3. ISevune,
YT BR X fhal GU ST AT I%] JATYUN UTg b ATel. TH GeAS TR AR el
fhdT UehHep <l WU ST 3_Tesed] SIS AT UTg Aehel AAT8l. I3 AT G ME! BN Sleh
Uep] T fhdT Uehrder Siferes T aruR hRdrd. BTard araRad (997 (fAms f9) 2 v afedss (9
3 AT UTfeedr aga afcrdr Jidt fewd. enaeiimedg! g1 fbar srfere {9 Sesoft fohar =
Pyl 3T, o a1 e 3iferes Aic feae (S0 - GeHazi ol Yeraale Je! WUN).
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Form groups of two or three students each, and conduct the following tasks.

JAT IATICies QI fohaT o faemeatan Ue e 3 T1e a1 3717 Ui el Yeiah il dl.

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

fereneg AT GeAaail afiew e quaRiel, fGare R auR w1 TEre el avgdl UicHT
A1 i foad, & g

Materials required
HAIATS! FTTUMN Alfee:

Task 1: Two magnifying lenses per group

Heit 1: faemegi=ar g TerTS! I faams [

Task 2: Compound microscope
FPell 2: T e

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

it 3: (TP TSRS 2 BIAUCSH], 2 BIIGT Jobs (ATLRII0 2 HHT. X 2 FH1.), TTosd, U3,
IRe3® frdpeug! st
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.

Pell 4: (TID TCTATSN) 2 Braycedl, YRGS [Gdheug], 's' T 'e' B &R G| IAYAT HIAYI. &
&R FAYATT AR FBUISTd BBl AN, Soveh febdl AIST TN

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

it 5: BIAUCSH], STHU US! (coverslips), HIS, G B3, fhva (§4 AT, Bial, A1 IoTh

(UG AT

Task 6: Transparent scale/ ruler with a minimum division of Imm.

Pell 6: ST 1 ST Gor 3ired il yRezi® Aisug).

Task 1: Let us try this...
el 1: IST, T B I 41!
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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I3 JrET B g Aiie fAHuIrre! Bdrdes [ wurerd fazme fi aroves 3 e, farmes g

SE aR] HIS! ST 7ad 8.

Looking through a microscope

Take a magnifying lens and observe the following text.

fazmes=T 3T = 3Mfor gefies Aoty et

this is how a single lens magnifies / &1 firTrt o fasme

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

IS, T =13 AT TR HedT B I, < AT UTg 2.

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.

MUY G a3 99 =21, faosadt Aoir araugrame! ufges 9 el Sigea S9ar &Re) i, ddeard
SR d &R1. IR gAY farmes fir ufgedn fqaneT fimmear ar gag 3Rl JbR aRETs! 61 @I,

ST JBTAT faeres 21es e fadiies ATfor arae Aciies.

Now remove

ano magniying glass and observe / ST e T gt onfn Prfiemn @t

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.

G UTfEes OR, YeAa3Nl ol I a3 FRT=ar SIS Ui TaR 81, I LTI eI, AUl Jeaaai =T

fafqe Wil At SonR Sreid Sfor i TN S B, 8 FHS HUIR 3784

Task 2: Parts of a microscope

il 2: &SI W

TS (Eyepiece)

af&®T (Bodytube )
WSl wp  (Coarse  focus)(¥I TARSS ) ag/ AT

:mem@/ﬂ?ﬁmﬁw

FHYUATATS AIST TP fhraand

_ @E VR (Fine focus (R SHRITSS) - aegiiv w1 fazi &
SR TX-WTH HRUIATS FEH T F3aN fheaard

A (Arm)- GEAEIT THS VOS] 099 SOGUIETS! 10T H=ram
P GEBUARIAIS] o1 dT9R HRATT

TIBHR T (Nosepiece)- TR A fFas FHIar &
FFHdl (TgBTHR) fbzaara

El'\'ﬂﬁl’ﬂ (Objective lenses)- (I&[/FHATAN WA IS
fim, se@R gedor aEh FF/AR fi sma). smasEs 9
fase | HyvaraE! arg aRgfi Rasaa

W9 (stage)- IV IXGH/TIATN FEULT Sga ST Humem
fFmuil g =% Saad

A fiFT (Condenser lens)- SRIMUIA uRTafia $esast
T I/ THATE Wl a9a’ dind sxvamel §
ATIRAT. AT TGN 3TaR® A1 -SR SUSHIY S SRATIR
fraTeret wem ffia For st

RAT (Mirror)- FHREI/IAJAN= AHREME WEAGT He@
Sqoicdl dPhs/TH AT S HYUGTETS] IRAETET arORdrd. <l
fazter ywmmRmET Wi e @ R IR FU WUEET @Eay
ST ST AT T8 3.

9T (Base )- [EFGHT UHT SRTaE GH=IT SIRIGY AT UhT ST
[Tt 3on uhgT TEsaa T gE= AT UTATeT AR
ECICH

Figure 1: Parts of a microscope 3]7?7_«# 1: ?1847?377? HI T
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With the help of Figure 1, identify the different parts of your microscope.

3Tl 1 9TET STOT Pera=id fafae Wi siie@varar gae H1.

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.

FAT (Eyepiece) & IR URMT o TR FEATHRUYOl 10 U HAIST HRd. T3l T feRme
U ST O IH=ITor ‘10X o fimiacii=r dsar fdhal Irarar ddlaR fafeess e,
GeG3Ices Tedieh AT faTTes &t SRTd1d 3.

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

T3 1. T GeRSR e S TS aRyfiTe (Objective lens) fazmmesT faset ama 2

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

SiegT JAMYYT 10X Ta2me FRTTUe ifdres eridT e faRmeT T U $Hdl, el 390 TS

g&H Tiics 3Tfere TEYUl Tg 2rchll.

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 textbook.

JEI AT TR 0.25 n.a. (numerical aperture TS %) Rl GOl GEu@Els fofgoidl 3.
Ao AP s 3¥ose) aRIAT THRINS IRIGARSD qUles THIG] Had B, 81 ol Aredrel

qTGIh AT SMATRITETRR ] TR,

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?

T3 2. STegT A0 G141 3R %0l U ST (10X) 30T Ueh IR (10X) 33T S[eog araal, deal T
s TfcrdT 10 g AIST BId. SR 9% 0.1 ). Sig 31 % A1 T grgarn ufor fobedt /idl fedes, d
TFETHT ANTT USSH B2

What is Magnification?
A= (Magnification) UG HRI?

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.
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T fhar SR UTRiy SUSHRUHEY YEE] o] Uode SMBRIET Al hvad SRIquardl e¥dl 314, AT
& AT TR T UTCTe. Ui STTeTRHAT AT gl STHIRATT reTeiies < UNKIR AT

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

THUT {215 & AT fo2res 2rarit SAfOT aRg(¥TTel f2ies= 2rami] Aiear YU RITae! 314,

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:

Bl TR QT IT AT UUl ORI hed=T odl. Geraaird Tl fa3mad (M) Jeies I ara<asd
BTl Ad:
Total magnification (M) = Objective magnification x eyepiece magnification

THUT [T (M) = SR f=1res T x TR fames

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.

IETERONY, SR TR ST SR, TABT RIS 10 3, TR AT AT IMHRTUAT 100 IS HIST
IENEH

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

2 3. 3T SR T AT rear SIee! YSHIiaR gic g UTsl. R3] Gl JSHITHE T
BRI BB [GqaN?

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.

QAT G JIRAATIT Uh H9 3R o YT Aldheld YHITSIITS T 3% dHdeses AN, Dbl T
S GAYDI3, Afh IUYed SRl Aqdsh AR WIS YA -SBISCHARET STaeedl YehT3l AAEIS!
31fEre ST 3Rl

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.

IThTR Fheil (Nosepiece) 3T I fhvar BT 10X IR SO 5T UHTRATH Ueb AciIeh. Sicg] Qe
FBUTS] AT ATTOT A5 T YebT e N YT TeB] BAHBIAT 'He' 37T ISl U Al

Open the diaphragm completely with the help of the lever attached to it.
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3ITARBIAT (Diaphragm) SIS BB TSI TR JUTI0] IHS].

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.

3T Gewre=li 372l fa=ies] fhrdl SaTges Jerazi el ARRATIR SR ST FebTRI TS 63 . AT T Te]

TTOT JTRAT 37T e VY[Hd JIXIATAN Ys oyl NINSIGRSIRSBEEIE] CbltlblgﬁlfN Uso.

Best practices while handling a microscope

GeuGRN SIS BelT ST Tl Ml

i. Before observing the specimen, wipe the lenses, the mirror, and the stage of the microscope
clean. For the stage and the mirror, use a tissue or a cloth. However for lenses, use only a dry, soft
paintbrush/muslin or silk cloth/lint-free paper tissue. Move the cloth or tissue in a gentle, circular
swiping motion, rather than rubbing.

gee3iaEres! =T fR1eTr RugTqdl 39, Rd1, Hreaug! Sl o s Y 1. e 31101 ARAT
AT HRUIMNTS] s fhar wrrdl fezg qrRT; N Yawe SRugmdres! qra diks] AT 9 31
qUITET 31 fhaT HHeo e/ 3! s fhar SATd GeH 6T (Lint) e 81, 31 IRTedT Ui BrTe!
feay aruRy. f¥7 g B1ue fohdT fe3y warytl aqdaThR thread J4T; ST SR a1y .

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

T TSI BRUGTATS] TJTDTR Fehell [har MO <l fhRaar Befie! aRe(¥iT Udhg Tehl.

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

IIBIHR Tl (AT BravS] SaradT Hd MO IR AT FHIe! R Sdl. TR HATST THUIR
TeT, T BTl &l

iv. A microscope should always be kept covered when not in use.
Sieg] GeHeRll aruRTd T deel <l ST .

Task 3: Did you ever wonder how things will appear under a microscope?
el 3: FIaR H70, Yeueiiars! Saoedn 9w b3 fewdtes?

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?

U fohaT UfRTe BIIGTAR 3@ oyedT NNT 39T Wai+T UTfecdT RIS . IT 9T Thd o, Sfd 31mfoT sl
IBT THDHSR [SHAT, FATET BI1? AT VIR 3730 Bl BRI DI AT GHigcds Se SMTes Ml A7 AT
YR T3 3MTRTd. 3TTT IT T YT D2 feaciies?

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

CC-BY-SA 4.0 License, HBCSE. May 2023 7
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3907 Higeh S8 8IS bl ATel, TRy Jrear TR T el Sire 3117 Sl 3r4ciies, <1 YHT0Md uTg
2l

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.

GeHc AT Ul fdhar UfRyesdl N1 uTedl s fhar A1, AEs Ried =@l B¥e b, IT I

Procedure

il

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

Ueh] HITSTAR, 13U Udh ITOT AT Tah, 33T SI4 XU Blel.

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).

g BIG Idhcugial AR Udhl dravgia’ faacdl fhdl S dreauccedi=al SRR Had odl.
IS Geaa3idl HaTdR 330 THR a1 Bl UG el N TG Jgc (HardaR g
SUGE JFN, BIAUS] Ec3 T JIATS! AT TR BRT).

iii. Bring the objective lens (10X) very close to the slide with the help of the coarse focus knob.
The objective lens should not touch the slide.

T HIST WP (Y3 FHRIISTD ) fhRa aRIfHT (10X) DBIAUSIT STees JAT0M, TR T Braugial fadbe
TS TP

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

T Sich HATT UTIables] ATUM JMTIOT ST XN GeaiRdTe ] [FRIT0 HR1I 318 o) Y=ol VT aRIeR
FATTETeSt 3118 1, I TET. XU SR SRIGR WIe! T3, TR Hraug] AXehd YT fTEres! JAT0M. AT 16 I
RET STOT AT afRaesd o1 &=t 1, d UT8T (31Tl 2 UTa).

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

SATICATAT IRATYRGT URTA I S5l TBTRI YN (RIS HRIT ATe . AT HATETH AR §a DRI,
AT aTeT SATfOT Rudt i faRiaRia HieT w6 (XY AH1ASTD ) fhrg aReff¥T ek AR al. Tebral YAl
THCAT BRI YSHITER faoNIH fdhar AlaTgerean < Ul urel.

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

CC-BY-SA 4.0 License, HBCSE. May 2023 8



Vigyan Pratibha Learning Unit Looking through a microscope

image.

Siegl fTE URaadl W fAaIaT SrTe, d@1 &8 W (Y& F9riSd) R gfaqr Wy s,
ATATST YIS 1.

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

T UgdI- STAU-TT Noae! fFieror o,

Figure 2: Positioning the specimen under the lens

3Tt 2: [TETST T [RIR S0y
What does it mean ‘to focus’?

TR BRI TS H1I?

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

AR HROT FBUTS] T AT IS UarRaTST a3, THITT STdes SAT0T0] fehaT THATITLT G HR01.

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?

T2 1. GeASRI o] YAl XN JAOT STl o1 B3N fSaeTd, ATe FRIeT0r 67 37107 8 JHeT AR HE
AN JT1 3 BRI TS 3w, IR AT 3 Brel.

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.

SR ferenefl Fleron quie &8 FiTd AEEd Ngsces [Gdes, TR U 3ece! XU a9d YIS e
R I3 AR -HE BHIVI T 0T & WE DT 3]G AT, AT fenedi=n faemi.

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.

CC-BY-SA 4.0 License, HBCSE. May 2023 9
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U 9T NSS! B BITGTR 35 AT HR THR, 8 BIIGTT UIdER JdSE 3. ATs 9 A
I HIGTAT HICHIHT dga” frar T ghaAr M1 T8 3rdl. ITanes Ry 2 fthrge s
ol arieat fASTOIgA dcses 3T AT I BRTETER fagResed] WwauTd &, I1 AR SR el
ST T3l %6 SIH T TR UBISE UHT3T IRTafad Bl M axdbarR fewdl.

Q 2. For each objective lens, there is an approximate lens-to-object/specimen distance around
which it gives the best/ sharpest image. Let us try to estimate this distance while the object
(line/s) is in focus.

T2 2. Y aRIATRITST, T SO g1 Aieariles “aTot AsTores UNY STawUT g Y b iR
3 ; T JfRTER i Gous fyesd . T B oroid Yo fhan I-al Y9 A1 STedier & 3faR fapell
31T, AT 3TETS U 1.

It may not be possible to measure the distance between the slide and the objective lens using a
scale. Think of other ways in which you could estimate this.

BT AT TR JieTdies SR Heugl ATl 2 BIVR ATEl. TS BT AT T Fierdl IS,
g faeR o

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

I Tog 4T 3MHR AT AT 3F! DI Fd [T ToodT ST 79 JiGTeiles AR Aol FH
3.

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.

A3, I (RIS G (Braugavics) TH1/a%] AT G Jiearciies 3faR 4T 3.
I G BT UUIMTS, Brave! M0 G AHeies 3R ArTugTahiNdr faenedl grm fdhar srrg

TR VIR AT o1 FiT] 2rehTd.

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

AT Tegei™, T SATOT I T eiles SR SETST diedl.

Pencil-line Pen-line

BIEICEIRL] CRIEIRL
Distance between the slide and| = — ————— ¢am cm
the tip of the objective lens | ik AR .
CACEEIR ial CN\:LI'H‘IIWI cloldley mm mm
g K221 P R iy,

Table 1: Distance between the slide and the objective lens

AT 1: BTATET ST RG] FreTcA s Sfae

CC-BY-SA 4.0 License, HBCSE. May 2023 10
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Task 4: Looking at the letters ‘s’ and ‘e’!
Fell 4: FeASIATETS! 's' MO '’ Y 316N gTEvl|

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.

STT AT GRIYAT BIYI o] &R GEASARITSS | TSR MBIl TATATS! IS BIAU BIIAIe3. Pell G
BHRUYTSYT 37201 BTN SHT B3] Sal.

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

AT HIAVIER 's' AT 'e' & &N BIUHS | 3Med, 3T JAYATAT HF&T JbST B1al.

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

3T PHoseT HATATIT BT BITGTAT bS] Bravg ar fehear 0T T 10X IR ATRATe ! (FRIeT0T 6.

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.

YT BIAVTE AR 1] e bl I T, HRT o8 FRIETUige) gebt 819 2rdbard. faemedi
3feRT™ FRIeT0T Brosiydd B fed 1, AT WA B, Siee] [qenefl gereaiara! ‘s’ e e
BRI, ] I e S eres! Uil Se! e, NG s’ JIERTd FHIATT e o T8 a3 fade.
30T ‘e’ Sf&RTH Ul QT Seic! fades. geAa3re]l TaR BIOTRT AT Sgd a9l 3o Sesct
3T

Draw the observed images in the following circles.

FREr01 HRAT et fasresea U=l 3Tl Yoies aq@ided Plel.

(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.)

(FRr a: f3o5es aq@ weuTol Yeasii Ao & (SNer) o1e. el UTfgesedT Tl TR ATfoT
FRTRITSST fa=ror=ar Squl &= SR, AT Jos1 Hea fedr Sifl fawrd, T2l ddid sl drevard
I A1)
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fozme= X

Magnification

RIS

Magnification

Looking through a microscope

X
X

Q 1. How do the pencil-line and the pen-line appear under the microscope? Describe your

observations in your own words. Would you also like to sketch it?

'e’ Bl 3R Ygerd SRiT ST Ul YeaiivgTes! dves] faes! P12 (Icelg Aot

729 1.'s'
<! BT HET WG $AR BRD AMM).

How does light travel inside a microscope?

ﬂ&‘-ldi’ﬁ‘-l%*l JhTRA DIl UdT hd[?

Fe

Eyepiece

(Intermediate image) B

Fe'

Fo

Objective lens yar

£

(Sample) A -q—

e

(Final image) B"

-

r o

A"

Figure T1: Microscope ray diagram 377777# T1: ?j&’%’ﬁ";‘)ﬁ IEXE 3?7??/7

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

CC-BY-SA 4.0 License, HBCSE. May 2023
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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.

Bl ol faermeatHn ufcrie fazme oo gicdT Sesc! &1 favrd, a1 Sl Hehed T FHS[ Tde] Had HRa.
AT, A1 TR (T 8), RIerdil o’ SrEgaciasl fhror el faenedi=r FHsigs ARuarE! IR 8],
BIe! fqeneaive] SR 9fmT Sec! o1 IR BId fhdl S =T fazmer=T U R b1 bl STl Ardred
ID T IS, TR 13187 AT AT ATIR BRa] WETHRUT 73 AN

- 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.

- IRAR / THATAR TS UTRT FebT30 (JAPeilel dT0T AB FU[H TG 3118 ) UehalR YeHGI T Tabl 3T SRT3 el

RN Ase3 fhdl T BIGTAR TS (AT ThT3l febal IS garn). Tdles Bral gl

A& IX RAT¥AT SId] / TRIafId BT Sral. EASRISE UATRA 3T WRTARTA STyt Tl A= 31for o

3T Sl Ud Ul e, STes JAMIITSHT Il AT BT Had Bid.

- 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.

- RGN T STe5ed] ThTRIT AT B Tl /IST, dRd AT Seset i1 (Feardeii ufear
A'B") TIR & &1 T UicrHT 319

- 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.

- ARMAUTG 3ATeyes fhRU1 FaR TAMYT Srrd, S Wiy gimes 31fere A1dT gadre 3o Sleodi=
e ol T, STHRT 3111 IS UfcrT (A"B") TUR .

Task 5: Preparing slides for smaller samples
Helt 5: FEH TS IS TR HOI

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
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through the eyepiece.

AT ATV FeAGI G BRIGTAT YSHITT R0 BRI 0T FeAG3NAIS! BTl awel w3l
PRI, B RIbe]. Sl IS GT ST TN ARy T FRIeT0r SR1adre 39, el
RN URTARTT STesed] YDBRTal IUAN Had BT B, IS TR fhal aqHe
RTINS 353 TbTel ARUR S0GTSdh! T1/a] U A0, HE<drd A AT Poild a0l
AT $R DIel I TG R0 e 81 Holl A U, HARISd RSB IeeT, T
T8 e Slooa U YU TehTal Aged AT LI Gera=iT JATfOT SRET i<l AT DI,

Procedure

kil

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

Hio: YT BIeugiar H3T aRI® BT SdT AT Braus! (10X) RIS i Sal. Arsn w&pdT (RSB
FHTATSTD ) IR has] G WiTaNIes fHSTeal hurie A9 D1, 31T e & (e FHrIoTD ) fthgH
faT=aT Sorie FRIE0 BR1. T BETd Ases Bl Uhld dodl ST §d ol A4 BRI HST0T 379,
@B B (¥ FHRISTD) Tl R Tl 99 Uehl FIS[=AT BTl HUld A4 JRTe] Rl IS .
T SIS St [ g feoyea el A &ear Id, frest |l 9iRar sorard.

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.

Jwe! WIS T WU d1uRd 4T3 R <8l e ard draugha FRIEo &1, AR {18 gddies arofl
AN U563 AT T T[T IG5 63

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.

3T S T b U fohan 3fereh Hraucedt TR BRI, THAT P T AT 3ATehyg T U TaR
YTUITd UhaTd o TThT AT TR ATHUT 9g] 3T,

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.

STHUT Ugl fhar e ®ra 8 drear (fhar wilRkedan) AR 9de dieFl Jael 39al, Sl
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BHTATSIARIG JUATIT THITAR SadTd. IS A0S, ISHRTERIG 7 STdoed] qrvaTd 4 ah JSHRT
JAIAT, ST STOM=T Yep13l fohurien AT fqafesd 81 arddl. SdHU1 TSl SaeT SIHUT gg! 3ToT
HTAUS T YSHRT AT YUl 2R UHHHA el J8dl. T9d quard 99 awyfieT S
WX &1 Y, JrATE! BISl SITHUT ST . SMHY IS Bddies Ul fhar sav a1l =aid Hdwd

SRR "l Cc‘\IrBICI e[V ddIdedl oiidl.

(a) Hibiscus pollens: Place a drop of water on a slide, dust some pollen grains from the flower, and
place a coverslip over it. Alternately, we can dust some pollen grains on a transparent adhesive
tape and stick it on a slide.

SIREG T YRITHUT: HTaugar Uh g UTofl STepT, TR TR P Plecres TRITHUT YRYRT 31107
TR SR IS Sa. ATVl YRE2ID [dhe g Tar URRTHU] YRYaT A1 ol Braugiar feraeg 2.

(b) Yeast cells: Add 2-4 beads of Baker’s yeast in water and mix well. Take a drop of water on a
slide. Place a coverslip over it.

fpvg (Fad ART) U=l: Jp¥ fhvaTer 2-4 JTU1 O O YTUATd CTehT AT GUigo] ). QTR TR
fys7oTe U &9 HrauSiaR 39T IO ATAR STHUT Ut odl.

(c) Onion peel: Place a drop of water on a slide. Take a piece of the inner transparent skin of an
onion leaf or an onion ring, and put it on the slide. Add a drop of dilute Safranin stain (if available)
on it, and place a coverslip over the specimen.

BHIETET UTYST: DIaUgIaR YIuarar g Sdl. Bierdl U IS U ATl WSS AN SRIUMRT UTd UTY]
AT JTTE BIe]. 3T BT UTYST HIAUgiarics qrogredl Adrar Sq1. HBIT I57dh IUGE T

T Yo U UTYsITaR T TR SAThU IS Sl

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.

RBierradles Ul FRIE 9311 STRERTI] $ART Blecso) Blel URNTHU U 1< UTvdTd Blel 9 Aaw
Freharra. faermell Qi T Bravg! TUR HRUGRITST AT (FR1eT0T F2liciies -3l A4 6 b,

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

Rretep faenei= fave AT STauT (2 ST, arogrd ISTarar 1 249) T3 2Adbdld.

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.

T AT BIel WHTET I gaop el Wb (contrast) SEIUIRITST ¥5Tdh =TT ITUR
RN, o7 aTae] feneg (=T Geraall TRl {oThTd Hetd TS adl IS

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.

BIE I, YR ThTRIredT S ecqes, Uficiles WhRd HHl 8IS 2Addl. JHRD Ig [GqUIRITal,

JATIRBTET (diaphragm) ATIR & THTTT ST RN IRIUITET e 1.

CC-BY-SA 4.0 License, HBCSE. May 2023 15



Vigyan Pratibha Learning Unit Looking through a microscope

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 IRIARTRATST = FARIE0r (Pt 1 910 e JreTadl of ooy, A o ge faosedn ufgen
IJRTd DTS
Next, observe it with the objective lens of 45X.

TR 45X T =Tl fAleror &

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

HIST ¥p (Y FHRISTD) fHRGA 10X IRIT AT TR AR

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.

JITDTR Tehell AT IIi fhral BT TR 45X B FRTERS TSI el TR N0 Igs. 3 d Udird

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

HIST ¥ (Y FHRISTD ) ThRg a1 Braug oTacs 3o

vii. Slowly rotate the fine focus knob until you see the fine details of the object. (Note: While
changing the objective lens, the slide should not move.)

T T U3l IRBIe WY AR &8 B (Yed FHISTH) Dlooigdd [hrdl (g
ST BTIUS] SRTET BTSUIR T8, JTdl dhicsoil &T).

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

3T S YTfes AT s ST shHIhT=T Al BTl SAT0T DIV fI=ITes ¥ araRes 31Tg, Tl Aiig BRI
Specimen 1:

T 1:

ERIGE X JRATH X
Magnification X Magnification X
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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.

TS e BITHE] STeg] JAT0T UFcrHT A Rl T orore UicrdT HIcT e UTedl, <TegT B BIcl? SieT a0 YT g

BT dBT IMUTAT UfHees duziies 1fere Wy feadrd.

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?

2 1: STegT AT IR 10X TEGT 45X by, AT BT TSer ? Dradg! 301 G Slep ATl Ied

If the object is not visible or in focus,

9] fead T8 fhar axqa fawe e soe T8,

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

(GeH IS ) BET WP aTI=e [ UTS BTAquarar e $el,

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

Ueh T2l B AN, TR AelT-HIST had Ulel,

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

3ATIOT SR AT GIRETAe TH TR, BIaug! BIerg T I IRITSS] A0,

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.

STegT J¥e! B4l (ARSI I ga g SR (21T 3Teses [T SATe3, Tes] BIaus! 8Te) 99 bl

AR 7 g5 T, T {Rad A, JATh g dravg! o =l SIFaRa 8Te 2.

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.

ST IR (RN aTed a9 av(¥T 3Mf0T HIFug! I iR HHI 8. SR gl AT daa0h
3ATMOT YT AIST ¥ (S FHARISTD) ATIR AT WY FEUITE YA B3, IR Hraug] T vl
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ST A, Febel ATV e THAT RS SIS 2|, TR P Braugiadies I b, UM, Sa] Il
$H fRIeTaaET 39 [Qanads Suardrd! e deales, d@l A4 HRUAe! Gl B (Jed

‘{'I‘-Ilul\flcb) dryxI.

Specimen 2:

T 2:

e X ERIGE! X
X Magnification X

Magnification

State whether True or False
g I IRIER o AL

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

eI Ul eros! av] WTosd! dT5] aR JAT0T ax=] Woil, 372l Soie ! fawd.

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

AT AfFhesT AT It AT THIT=AT Ha (&b STefes Al

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

SR IR 3RTesed IRl SUANT HRa AT T8Hd AT Tpdl (RS FHAIISTD ) AR el

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

eI 1< AVT=YT FebTRT FHRH HRUGTRATS] SATI0T TR ebT SUANT BRI,
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Tick the correct answer / 3[g® JTARTAR YUT HRT.

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

GeHa3ll Yo fShTumg o= fSeh1olt S A1 ATl 81 91T Yh S o3l uTias -

a. By the eyepiece 3) SEIRE
b. By the arm q) Yol

C. By the stage ) HA

d. By the slide $)  HrAUgl

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

SiegT QT GeHa2ld 10X T 3101 40X SR a¥aches 3 Tes, <IegT Tl UgpuT e erar feedt
AT ?

a) 140X 3 140X
b) 410X q) 410X
c) 400X F) 400X
d) 100X ) 100X

3. If we place a letter ‘e’ under the objective of a compound microscope and moved the slide to
the left, in what direction would the ‘e’ appear to move?

‘e’ T R AYH GeHeATA SRS I BIIuS] STalhs ARBIedd ‘¢’ B &R vl 334

[N
TRGATT [qd A ?

a) To the left 3) STAhS
b) To the right 9) RINGIGS
Answers / SR

State whether True or False / & @1 qRI&R o I

1. True / sRIdN

2. False; eyepiece is the topmost part of a microscope, which is closest to our eye. / g&; SEIEU]
GeHciTal gaid a)d1 R 3778, Si1 YT Sleod el Hald STdes 4l

3. False; while working with high magnification we should never use the coarse adjustment, it can

break the slide. / Ib; I (42T FRTERIGR BFT BRATT AU BEET HIST ¥ (R[S FHRIISIS ) A0S
T, M BrAUS] I 3.
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4. True / IXT&R

Tick the correct answer / I STRTAR YUT I

1.b)2.¢)3.b)

1.9)2.®%)3.9)
Task 6: Estimating the size of a specimen
el 6: TATAT IHRATAT ST FIEr0]

This task may be considered as a possible extension of this Learning Unit.

X il IT IEGYT YD GHT [IRTR T A3 SIS 2eh.

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.

GeHcTdl YN B GBI BRI T FRIGuTArera 18!, O) i<l BRAET (Hidl, ot
SR TS JHUATATSIE] HRAT Udl]. ATATS! Ufeedial ATqeITS] TARIGH fSqum=ar Ghifia agerea
ITATET STHS [T STdesl 1T QTS TIRIT Bal. AT U1 aiTa ‘GRes’ FUrdd.

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

I fRITes T aTad TedTd SISETT JThR HHI Bl

Procedure

kil

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.

HTaR YRG2I% AlSYE] Sdl. 10X SRR Joaull BRI, AU IaNies Feiiie=ar Yurie! HIorers!

UehT GUIGR ATHII BISYT AIST WP (WS THISID) fhvar. SR Aisragrar f6HmM g 9 fadaT, @)
&A1 3iETol 1 FSHIER 317es STfOT SR JFel 2 W1 UTE IIH e ok T¥T 2 IR 3.

In your microscope, the diameter of the bright circle (field of view) for 10X objective is mm.
You cannot observe samples/objects bigger than this size using this set of lenses.

1 mm = 1000 micrometer

e Gea3NEre! 10X RIS Yl aqerdl @ (GRersral &) e, e, &
AT ATEHIG el ATUET AT ST RATTA] THATd [FRI&0] & el T8l

1 frft. = 1000 grIHIHER
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Therefore, diameter of the field of view is micrometers.

U GISaTa T HIIHIHICN 3ATE.

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.

3ATAT Pell 3 SRR DlIG3ed] UTa! N1, YTl N1 i Geaadred! FRIe0 SR Jrel Blaciod]
fRr dTeT. T it 5 1 R qTeT STIfoT Sl AT ST RAT I SaToT qiedT.

Width of pen line Width of pencil line _
a O O~ o o
UATIT Y] vl _ RIRSICA IR EIRIS

Size of specimen 1 particles

YT 1 HEfTe3 BT JATHRAT

Size of specimen 2 particles

T 2 Hefie3 BUIT THRHAT

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.

ISR, SR Tl Y gREH AU TEE T PRI SRd e e (SR, 1300
HTIhIHICR T A TR, IR Tl ST a1 (1/2 x 1300 A—IHMICR) = 650 ATIHIHICR SAD]

3.
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Appendix for the teachers Rermiad! aRB3E

5
Figure 1: Pen line under a 10X objectlve lens

31t 1: 10X qegramarct y=ra

Figure 3: Letter 's' under a 10X objective lens

31l 3: 10X avgarEret! 3R s’

Figure 5: Salt under a 10X object/ve lens

31t 5: 10X avgrararet Aar

CC-BY-SA 4.0 License, HBCSE. May 2023

Bod %ag .
Figure 2: Pencil line under a 10X objective
lens

STt 2: 10X avgaraErct dfierd] ¥

Figure 4: Letter 'e' under a 10X objective lens

ST 4: 10X awgareEret] 3R ‘e’

i [ AY
Figure 6: Pollen grains under a 10X objective
lens

31l 6: 10X aegFIIETed] GRITer

22
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L]
j R i 5 SRS CRFY TS

Figure 7: Yeast cells under a 10X objective Figure 8: Yeast cells under a 45X objective lens

lens _ 3Tl 8: 45X aegrATEre! fabvg geft

&gt 7: 10X aegramaret! fava geft

Figure 9: Cells of spring onion under a 10X F"Q""? 10: Cells of spring
objective lens objective lens

&gt 9: 10X aegfarared! Sreirar ygsT 3irgpett 10: 45X aegrHTITed rerrr drgst
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