Vigyan Pratibha Learning Unit Looking through a microscope

LU 8.4 Looking through a microscope

GEAGIIIH gTEd™ I

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.

T SleodHod YT TSI ST UTET AT, TR NI GEIS] Brel HIiaT 3fed. IaTexune,
STTACATART BR G fhdll YU SIS FFe3 T I AT UTg bl 6. T FGEASIGIRIRE] AT e
feheT Tapsep i<l U ST el MEIE! AU UTg 2rdhd ATal. 330 AT e NE! UEvIe] Sldh
want f¥Ter fhar yamien siftre firien vara da! aruR SHrard. faame 3 (gad e f7) © @6
e AT By 3T, T es IIA! Ui 31fdres AT faad (S19 - Geoaaiiosl Geaaid sTie] FUrnd).

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

JHT TiciTes &I feban o feremegt=n Ue 1 319 71 q7dT 371071 T TeHE Yeich il bl

Materials required
HAATS! BTN WM

Task 1: Two magnifying lenses per group

el 1: freneai=ar g Terrdl g4 faames [

Task 2: Compound microscope

g""él 2: QZIIQER-I &R

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.
Fell 3: (YD TCTATST) 2 BrAYCTT, 2 BIIGT Jbs (FTERUYY 2 31, X 2 HHI.), T, U,

yRe3® frdpeug) s

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.

Felt 4: (TP TCTATST) 2 BIIUCSHT, YRGB [abeug], 's' MMM ‘o' BT &R 35! JTI=ATd BN B
S1ER GRIUATA] PRI TSI GHET AT, Se3eh [ehdT HIST TATN.

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

il 5: BIAUCSH], STHU U] (coverslips), A3, SIEET B3, fhva (§4 AT, Bial, AT IoTh
(ST AT
Task 6: Transparent scale/ ruler with a minimum division of 1mm.
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Pell 6: ST 1 S ITTeR=a1 Gor 3ired il yRezi® HisTug).

Task 1: Let us try this...

el 1: ST, T B UIGAL....

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

small objects look bigger.

IATE TrE HET a¥] U8 UATHIS BIdTdIes ¥ Furord f=ies ¥ araRes /e, faRimes g e

T AIST faATIe3T #ad Bl

Take a magnifying lens and observe the following text.

farzrmesT T em 3nfor gedies woTgr v,

this is how a sin

gle lens magnifies / 71 i R famert

Let’'s see what happens when we use two Ienses

IS, QI (=13 T TR HedT B 81, < AT UTRaT.

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.

3AMUET G a3 90 =1, faosadt Aoir arauarame! ufges 3 el Sigea Sear &Re) 8, ddeard
IR I &R1. AR §aAY fdarmes fir ufgedn fqaneT fimmear @R geg 3Rl JbR aRETs! 61 @i,

ST BT faeres 21es e fadiies ATfoT arere Aciies.

move one magnifying glass and observe / ST T i et anfor frdieror w1

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.

W Ulfges O, GeAa3N ol G fa3me FRT=T STSUid JaTR 81, I &I T, AUl GeagairT

fafere wrTr=h Afe<h SvIR Sl ST i IUART HHT I, T FHSA HUIR 3MaI.

Task 2: Parts of a microscope

?p_cﬁzﬁﬂlﬂ'ﬁﬁﬂ-ﬂﬂ
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F=AT (Eyepiece)

Afes®1 (Bodytube )

A6 BEF  (Coarse focus)(RUW THEGIEH)- I/

TR UedT  SUATE! ST awE/aHE A

FIUGRIIS] HioT 3% fhraa

BE BE (Fine focus (& TR ) - avgqiiT SR e &+t

SR AR~ HRUARIS! B8 &P sFaAR fhzaara

'q\m (Arm)- qﬂmmmmmm
B aESUATATST oTaT aTaR HATd

TIBHR THAt (Nosepiece) TIFFTET A Fras wwar &

FEH ! (FIBTHR) fhaara

T (Objective lenses)- (T&=N/FTHATA TS RT3

i, adeer awdien =it dF/ar fiE seaw). smaras o

faane |y HrvaaTdt A axg i Fasaa

#9 (Stage)- Y ARHV/THIEH HEUSl 39T e waETEar
fFeai ug u<e Saara

Afa® fif (Condenser lens)- SRIMITGA WRTARTa ST
AP AR/ T Wee] aefa] S sevamrdt § i
araETd. a1 e mavd S-S SHSSIT B SRRATI
ST (Mirror)- FHREAT/STSATS=AT AHRE WEAdT  F4@
Sgoicdl I $ S, '1‘1"*-“016 HROGMEIS] ARATIl daxdid.  Sgq1
a3t werEmET Wi e = RIS ARAT HY UG TA AR
IR ST T RT TS .

9T (Base )~ FEAG T UHT SIRIT o1 STHGR 1 YT ST
FETSATH ST THgT THSAN IO THEIT T TATST IR
.
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-—C Eyepiece
o Body tube
"~ o Coarse focus. Move this large knob to quickly move
the object/specimen closer to the objective, and bring
it into focus
© Fine focus. Move this smaller knob to slowly move
the objective lens by a small vertical distance.

[e]

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.

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

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.

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

3ITghctl 198 30T Gewraaira fafder AT e ugren gge Bl.

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 ‘10 X’ written on its rim or

the cylindrical part. Each lens of a microscope has its specific magnification.

FAT (Eyepiece) & IR UNHT & AR FAAHROMIU 10 U AST HRd. T3 T fame
UG MMV I AFFIUY “10x” 3 A= o’ fhal Arataal Tola] fosfeeies 3Tl
GeHaNdies g T faRITes &HaT SRTdld 319

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

T2 1. AT GeAR S Td G (Objective lens) fazmes febet ame ?

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

STegT AU 10X RIIUET Afp &1 AT IR IUIRT DT, deg] I TR &
AqYaTTes 3fferes TEYUl UTg 3Tehell.

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. SI@T Y07 &1 fHR] T 0TSt Tab FFT (10 ) 3707 Ueh AT (10 % ) 3130 &g aru=al, T I
f¥RTTes UM T 10 U AIST I, SR a% 0.1 T, Bid o/ O A1 T arearn fems foedt A1t fades,
TFETHT ANTT USSH B2
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Q 3. Rotate the mirror and examine the two mirror surfaces. What difference do you see between
the two mirror surfaces?

T2 3. 3T AR T AT Qrear SIe! YSHIaR qic g UTsl. R3] Gl JSHITHE T
BT BB el

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.
IIBIDHIR Tdheil (Nosepiece) 313 AT AT BT 10X IR 30T A(hT YhIEATS ] Ueh Achied. Siegl glal

FEUTS] SR [T 3117 A5 ehT e RS XN AT a3l BSDIAT ‘e 377 AT VP Il

Open the diaphragm completely with the help of the lever attached to it.
JTIRBIAT (Diaphragm) SIS IT BB GSI TR JUIq0] 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.

ST eI 3730 feRIeHT fthar Sure Qe 3TRAMER SR S YhT3l T 63 . AT AT UTel

STTOT STRAT 37T =T VY[Hod XN Ys ey ol NISSISRSIESBEAE] CbItNngN Uso).
Best practices while handling a microscope
QEHS ST BeTTd Saraed] Hewarean et

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.

GeHEATGTS ] T ARIET0r BRuATgdl 371, SR, Sravg! Sl #d Wes Yg 1. §9 AT07 ARET
A HRUAATS! HITS fhal BRG] fCzg aruRT; [ W SIS 1 DIkl 3N 78 (4T o
JqUITET 31 fdhaT AT =/ 3! BIs fhal AT FeH 69T (Lint) e AT81d, 31 IRTedT Ui SrTe!
ez aruRy. f¥7 qoaT d1ue fohaT fe3y Ewarytl aqaThR fthrad I4T; ST SR a1y .

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

PRI AT HRUATATS! AR Fehcll Rl AT <l fhRAATT B! T g Tapl.

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

JIBTDTR bl HRATTT DHIFUS] SATIIT Hel SATOT G AT BT 3R ST T HATAT ThUIR

181, AT DIdoll &1,
iv. A microscope should always be kept covered when not in use.

Sieg] eHeall aruRTd Tde deel ol ST Sal.

Task 3: Did you ever wonder how things will appear under a microscope?
it 3: faaR &1, YeeaiaTsll Saaedn 9w w3 fawdie?

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 WA+ UTfecdT RIS . IT 9T Thd o, Sfd i1 gt
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Ja] THBCR EHTd, ST P12 AT SUIHR 37AT BT DRI DI IV Yiged G $Ted T8I 107 AT

IYTIE T STaTd. JTAT AT T IMUITAT D3 foTadies?
We cannot become as small as ants, but we can see the lines at that scale.

3907 HigcTeh S8 8IS 3l ATel, Uy Jrear TR T el Sire 3117 Sl 3r4ciies, <1 YHT0Md uTg
el

Procedure

kil

i. On a piece of paper, draw two lines, one with a pencil and another with a ball-point pen.
UhT BITGTAR, 13U T JATOT U3 Udh, 31317 S1 NN HhIel.

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’ facedr fhdl S draucedi=l SRRIE Had odl.
BrIUCSH] Geaaaidl HaTdaR 330 THR a1 Bl UG il N TG Jgo (HardR amg
SUGE JFN, BIAUS] Ec3 T JIATS! AT TR DR,

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 AIST B (WS FARISTD) [HRGT IR (10x) BTSN STdes MM, UG IR Braveics]
e <% .

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

A SI% AT UAoIAT MO AT ST IV GeAa3NETS! FRIE BRI e o ufRiee! Yo aRIeR
ISTdihg fehar STaTeg UTge UAe ! X1 [RTIReTeS! JATOT(371ghel] 2 UgT).

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.

IS UfRAe5eT RuTaRa URTEI STered] YDIRIMd FRIET0 R 32, s Hardlerd Aakd §a
1. AT ITET SOT IV FferHT fEATRIT A13T ¥p (s AHIASTD ) Ry gffIiT ax Axehal. TehTal

QAT THAT BTN JSHRTTER fIoiki= fhar Alarseredn el U3l urel.

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

Siegl FHTH Uil T ferIeT &Rles, deel @8 wp (99 GHriioTs) gl W fade,
TS 9IS 1.

vii. Use the same procedure to observe the ball-point pen line.
AT UGl dlesUeT A [FIRI&0T B,
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©
\

Figure 2: Positioning the specimen under the lens
3Tt 2: FARTTETe T T41T [RI% vy
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?

3 1. eI TS UfRTcsdl NT 3110 qicsuTait N1 b3l fa=aciTe, ATl FIR1&To7 T 37107 2 I Freaied
. T3] 8 AN, AT sl dlal.

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 aRIARTRITST, T 37O g1 Aieariles “aTot AsTores UNY STawUT 3gd Y b e
3 ; T JfRTER i GRUus fyesd . T oroid o fhal el 9T A1 STediTer & 3faR fabell
31T, AT STETS 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.

D aqél 3fo CHQIH‘I IENIRIGRC R '-i)dqgl"l HISTUT 219 BIVR Tal. 2B Y BT JIQTST BT 1erd] ?«Iséc'ﬁ
T foeR B.

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

AT Tegrei 1=, T SATOT IR i TeiTes SRTT 3ETST qied.

Pencil-line Pen-line

IR ICETR] YT NST
Distance between the slide and| = - ————— ¢cmo cm
the tip of the objective lens | ik PR R <.
ERE il[il meerdes mm | mm
S [E:2: 1 P R .

Table 1: Distance between the slide and the objective lens

AT 1: BTITIET SATIOT AT Arerctics sice
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Task 4: Looking at the letters ‘s’ and ‘e’!
el 4: GeAGINETS! '8’ 'e" €1 318 TTgul |

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.

3T AT FAYHT BIIG! JER GEASARITS | UTSUIR IMBId. ATATS! JAIATH! BIAV BTN Pell G
HROGTIMET 3720 BTF0T STHT H¥ae Sal.

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

ST BIAVIER ' 'e' 1 31N BIUIS | 3Med, 3T JAYATAT HFET JbST BUl.

Stick this newspaper piece on a slide as done in the previous task, and observe it under the 10 x
objective lens.
3T By PHAIATYT BT BRIGTHT bS] BIAUS AR frebear o1 @Te 10x aRFITRITS T [FR1eor 1.

Draw the observed images in the following circles.

FRR1ET0T HRATT T fader el UiHI=aT ST el Yeich aj@diHed BIal.

(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.)

(A a5y aj@ wBUTSl geAaRigA Ao &5 (SfRes) . J%! uieaedn Ui ThR AT
WWWWW T I3 DA uierdr SiRf fadd, =it sl wrevarar gae

O C

Magnification Magnification

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

s' 3707 'e' B R FgeId STl favadre cATue geAeaiare! avedl f&del B1? (Ucderg /st
foest 81 9eT HIgH 3k BRD AM).

Task 5: Preparing slides for smaller samples
Fell 5: FEH TATATS! HIAUCTT TAR BV
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

CC-BY-SA 4.0 License, HBCSE. February 2024 7
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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.

SIATIIT ATV FeHAGI G BRIGTAT YSHITT R0 BRI 0T FeAG3AIS! BTl awel w3ft
PRI, & RIbe]. Sl IS GT ST TN ARy T FRIeT0r HR1adre 39, el
SIRATYRYT WRTEARTT STIAT JbRITE IUAN H&- Ml BN, ARIS] TY=ATgT b aqAg
RIS 353 TbTel ARUR S0GTSch! /I U AF0l, HE<dd A AT Poild A0l
AT $aR DIe] FeT TG R0 e 81 poll A U, HARISd TaRD IeeT, T
T8 e Slood ud YRUT TehTal Aged AT LI Gera=iT JATfOT SRET i AT DI,

Procedure

kil

i. Salt: Put a few granules of salt on a slide, and fix it below the objective (10 X). 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).

IS : U1 Bravgiear ST RIE Bl a1 30T Breug! (10X ) TRIFETST Hie Sal. AT ¥ (R[S

FHTIISID ) AT0R e IRITTaRIes [HaTear wurie AT 6R1. AT Sl B (JeH THRISTd ) g
feT=aT FHor FRIET HR1. T BT IS Bl UdhId dodl ST 9d ol AT HR1 HSI0T 379
@B WP (¥ FHTaIoTS) fhfera g et dosd gfSadics Brel wurd farfirsradiar A gt
PRAT IS . TN SIS ST IR agi T A4 &=ar 3d, st e el w=orard.

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 i T TS Uab fehdT 31fdes dreraeeal TR BRI, T P (hdl 3Mehy T FU[A TR qTugre
U1 & TTHT JMOT ATAR SATHT YS! odl.

(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.

SRS URTTRUI: Hradgiar Y A9 Urofl STehl, TR SRS AT Plecres IRFTHUT YRYRT ITf0T

TR SATHT U Sd1. ANFSll qRE3ND [Idhe TSR IRFTHUT YR 79 <1 Braug iy fadbed ardl.

(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 (Fd ARe) U=l: dp¥ fhvaTe 2-4 IV U I TUATd CTehT AT GUig0] ). QTR TN
fys7oTa U &9 HrauSiaR 3T ST ATAR SATHT 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.

HIETET UTYS]: BTavgIear Iugrdr 249 Sdl. Bierml Uh Bl U ATl WSS AR SRIUIRT YT qTgeT
eI 357G BIe]. A 81 UTYa] HIaugianie Iugredl Aqrar Sal. JWIH I57h IS FTH
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T Yo U UTYsTdR TP TR STl UgT Sl
iii. Observe the specimen under the 10X objective lens (as done in task 1), and draw what you

observed in the first circle given below.
10X IRIATRITST T RIS (Hefl 1 94107) e JeTol of oo, e 3 ge faorean ufgen

oI Bl

Next, observe it with the objective lens of 45 X

TR 45% TR Tg=amer fHieror .

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

HIoT B (W3 ARSI ) TR 10X IR TS IR FRbT.

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.

JGBTDTR Fhell A3 e AT BT TR 45% & FHTIRS TG SIS TR W0 Uses. 3 o AT

"B I IRID AT A3

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

HIST ¥ (Y FARISTD ) ThRg a1 BraugIoTacs 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 Ui IRBIe WY AR &8 B (Y&d FHISD) Dlooigdd [hrdl (¥
ST HIAUE] SRTET BIAUIR T8, AT blowsl &T).

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

3T oF UTie el QAT A GE=T AT agTd HIeT A0 IV [T 7T arures 3iTe, ATl Aig Bl

Specimen 1:

1

Magnification X Magnification X
ICRIZ X IGRIZ 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.

TS e BITHE STeg] AT FIrHT A Rl T orore UicrdT HIcT e UTedl, gl BId BIcl? SieT a0 YT g

CC-BY-SA 4.0 License, HBCSE. February 2024 9
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Bl TR MU TN S TUBNS 7feIeh WE fegdrd.

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?

T3 1: STegT JATYUT TR 10X T&GT 45X hos, BT B TS5 ? bravg! 01 (W Sleh FiedTkiics

Specimen 2:
91 2:
Magnification X Magnification X
a:\s IC N X iaﬁl a1 X
State whether True or False
I I IRIER o |

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

GeHSATHY YIS eosod] o] Wexdl dT9] aR M1 Gl e, 3l ISl fa,

2. Eyepiece is attached to the body tube and is closest to the specimen.
FAAAT AfFh T AT S AT T A1 STdes <.
3. While working with a high magnification objective, we should use the coarse adjustment knob.

NIESRCEIGRRCS R q{qﬁ:l‘llt{l SUYNT h¥d FAHJT] "ISH(\IC{ HIGRIT X=<pdI (_@E ‘H‘-IIHMCb) dIuUx b Al

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

GeH AT AT YUY YhTAT FIIHT BRUATATST AT ATARBTaT SYAN Bl

Tick the correct answer / 3[g® JTARTAR YUT HRT.

1. What is the correct way to hold the microscope when carrying it?
a) By the eyepiece b) By the arm c) By the stage d) By the slide
GeAgalT Ul fSHTog ga-=a1 foamolt Sae a1 T 81 9 Udhe ol ulfee] -

3N AFAWT ) Yl ®)HG ) hraus!
2. A microscope is set to 10x eyepiece and 40x objective. What is the total magnification?

SIeET QTR GeAG3Id 10x AT 37T 40x R qHI5eh SIS, dJeal ATl UHT fIaIres=T eran
fopelt aTe 2

CC-BY-SA 4.0 License, HBCSE. February 2024 10
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a) 140x b) 410x c) 400x d) 100x
31) 140 % 9) 410x% EB) 400x% @') 100 %

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

e T MR HYa GeHeAT=l IRIANETS] 39 Hraus] STalhs WREHacAd ‘e’ T &R Bl a2
B fades ?

a) To the left SHRSICIERS]

b) To the right 9) RNCIEES]

Task 6: Estimating the size of a specimen

il 6: TYATAT ATHRATTAT ST FiEol

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.

GeHcTd] SUINT B GBI BRI T FRIGumAera 18!, O) A<l MBRAET (Sidl, ot
SR ST JIEUATATSIE! BRaT Adl]. ATAIS! Ul ATTeATHT A U= JehTfrd agfesrean
TATT ST [oITehT STaedT 3191 QTS SIS Bl AT TehTIRI acjodles] GIEers T,

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 apprOX|mater 2 mm.

HATaR URG3 D "II\)‘ILIgI a1, 10x AN T \goqull dXI. Hl\ﬂqglchcé EICIBIAE) ﬁgUIILleI HIUTTE]
YT GUldR SILIDE SISLM\‘I HICT ¥p (_\’% ‘i‘l“lleall\l‘lcb) fhval. SR HI\TILIgItH fopHT Udh HAT A , A¥

g REIT 2Td JiaTol 1 iR 3RTes 1o SR gl 2 I UTE 3Tl TR T4 2 feiiier aries.

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

JedT el 10x IRIATIRITST U1l dqjeoral AT (GIRarsral &) e, e, &
AT AT el ATUET AT T RATTA] THATd [FRI&0] B8 bl ATel.
1741, = 1000 ARIHIIEY

Therefore, diameter of the field of view is micrometers.
U R A HIIhIHICY 3R,

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.

3ITT Pl 3 SRR BIGesed] UATal N1 AT U gerell N1 I geraaiare! e dearar el
Bl 2 UTET. T Pl 5 <01 (3 UTaT AT SET SBRATT T ST qiedT.

Width of pen line Width of pencil line _
YT T Bt UfRyeseaT e Sl

Size of specimen 1 particles
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THAT 1 AT BT D RAT
Size of specimen 2 particles
AT 2 HefTes UM STHRHAT

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.

IaTEruNe, SR gl g giYers el gErel YT FRIE Bd 3 res (IaTeRuned, 1300
HAIIShIHICR TN el SREA), IR Tl Bidl 3(&Tol (1/2 x 1300 ARIHMIEY) = 650 HAIIDIHICI
ST 3. SR YTET T GREHTET 1/5 91T AT F¥e3 AR ATd! $al 1/5 x 1300 = 260 HRIBIIEY
ST IS,
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