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LU 8.4 Looking through a microscope

G FRT ST

Introduction
TEATIAT

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 such as 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.

BT 3T BH 37U STEITH 3t =il ot o H Terd STt € | ek, gurt gfe it oimmd € | Sarewer & fore gm 37 <A o1 et
@ T & S g T, 3R aga foke € | g STerr, 7 3 =St b off e & sremel € € S agd 1 €, A 0H W H
& S &; S o gamshia | TH SI-81et =i i @ & g AN o a1 Tl o SIS 1 STANT Fd © | ST Hid
(FSCTH) T Tohel I ¥ TIAT & ST TR SR o STcIferval o ST T SGTAT & | U GaWaRT af AT & § STeh il b EaroH,
T 3T Teh UET SereT 8 ST % o Sfciforl ahi iR +ft 31fereh serert fewmd 2 |

Form groups of two or three with your classmates, and do the following tasks.

2131 AT -1 | o WHE SH18Y, SR (A fetRad st i i |

Materials

|TaIT

Task 1: Two magnifying lenses per group.

T 1: T T ot AT o |

Task 2: Compound microscope.

M 2: g gEHa |

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.

T 3: (TAF GE o [TT) 2 718 TS, TS o 2 T (T 2 em X 2 cm), STA-U75 U, Uferet, ferdehe arerm uresff oo
e |

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.
T 4: (U THE  [o10) 2 T TAT3S, Toh ST@ER ohl T FofeH ‘e’ 3 s* 3T&T 2, 31aRi ! o1 (FRIfi) wiee §
BT =11, 7 foh 3 GRIAT H, ST g 37 slice &; Foroeh arer Jresft o0 |

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

T 5: TAT3E, Fal FEcTud, T9eh, TSe 1 |, Sl H AT B AT @R, WIS, HBT {57k (Shfedsh) |

Task 6: Transparent scale/ruler with a mimimum division of Tmm.

T 6: TRERT het fSeH =faw 719 | firedt et |
Task 1: Let us try this...
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T 1: AT, TE THeh T &...

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

look bigger.
T DI ST 1 3G o A T SArareden < 1 STANT ohaT BT Uk SATeloh <iF BT Feq3il i o181 Feh fo@™ 1 Heg
FATR

Take a magnifying lens and observe the following text.

Toh Tader i o R = feu o ste | fou o arer Rt fAdieror R |
| e |

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

STEU G ok Ife 7 S1 i€ T SUFT Ld & d FT BT 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.

e 3T TR oie o | i fou 7Tu siter # fou 7T SRt o HUT Ug e e hi SET TS 9T T TSTE 9T S0 U Tl T | Ut
I o U Uk GEU AT o TS S GBI oI o1 39 aLe H TAMIAN o foh 31 Fferiaa wreat i g uid |

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.
31 STEF T T I€ A 36 ToHT T SATIR SaT &, T4 Famaeli & T & 597 01 & | 390 39618 ° oF U gewent &
Tafi 9T ST 37ehT Wt ik & SURINT Rt o o H € |

Task 2: Parts of a microscope
T 2: FeAaIft o Wi

With the help of Figure 1, identify the different parts of your microscope.
femt 1 o werrar & 370 gawantl o s s ot gg= hifse |

The eyepiece (Ocular lens) typically magnifies the image of an object upto 10 times its original size. This is
known as the magnification of this lens, and is indicated by the number “10X" written on its rim or the
cylindrical part. Each lens of a microscope has its specific magnification.

AT (eye-piece) 3T TR W et aq o Wfdfomer st 3o ToT SRR A 10 THT 79 SETAT 8 | T 36 T b1 ST Faerar
2, 31N 3k o7 A1 SRR 9T R fafaa g 10X fora #i S foram ST @ | gemeRil o S o 1 Ao fafie
ST BT R |

Q1. What is the magnification of each objective lens of your microscope?

HTTh FEHIT o Feish SNGLIH A T AT 77 22

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

ST &9 10X AT o G 8 % T W Il AL & o 1 STAM d 8, T oF A 1 iR e aeht &
e g 2 |
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Eyepiece (Ocular lens)
Body tube

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

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

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

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

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.

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.

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

T THTAIA G | ST T8 T T/ o FIe of ST 3T 38 B o
< o fore g i St = T |

FEH THTAS YT | 3geaeh oI i Ueh BI Seatat gl aoh it — it g o
foTe 38 B1e e 1 g |

[T | SHHT STANT GEHITT T TS S IS TN Hl il H0 TG oh (o, fohart
SR |

ATTYERT | IUYTH SUGTA ol ol = i oh o 38 ¥aTd |

TG o8 (] o (Hehedm i, AU 8 g & & A i) | 3TTavaeh e
TH A o ToTT U ST STgeaeh i T = L |

T | TATES i I8 T SN 36 W foerd & 7eg |

TR R | Fer 0T & RIS T S R i A o T SHRT SN Y | e o
e Uga ATt SehRTST o1 AT bt TRifra et o foT 30k ST ol @it a1 ofd o |

T | T ST THTT ol AT/ & R hT eq 3 A wferfetfora et 3 ferg
L | 38 ST HIS[E eI Al ohl S I h{ 1T GUOT SATereher JehraT JE0T
|

TR | LRI T FU-I8 A M o 0 30 O 2191 6 3 W7 & Sfelfeh gu @y
§ AT T ST I FT I3 |

: GEHERI o AT
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Q2. 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?

SIS BH 31 ¥ AT Tk ARRT (10X) TR Teh AL 8 (10X) T STANT HLd & I Sedeh ot Tdifsisl sl 10 7T STTEfeld shtar
| 3f g o s 0. 1 Tt QR ST 27 QT o wehd & fop sAfam wfafen fepden o g

Q3. Rotate the mirror and examine the two mirror surfaces. What difference do you see between the two
mirror surfaces?

YT 21 GHTE 7R T SUUT-ERT shl ST hi| HATIehT ST QUUI-HART oh sfi=r T SfeR fawarrs vt &2

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.

TR STk (FATIER AT TS) i 51 AT foh 10X SAfgeereh o et 29 o fereispet i< 317 S | 57 78 5 feorf o
& B STt ot ST e e e g 3 |

Open the diaphragm completely with the help of the lever attached to it.
SRATHTA shl 30H 1 Y Al shl Heg o O g Wi |

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.

GETaR{T Bl STHTRT HI ShT ST 30 & S . foh TUUT STRIHAH THTT FEUT L Hehl 7T AT & 3 ST 0T 67 30 T AT
fop atfersnam Trewt ST & |

Best practices while handling a microscope

GEHET o IULNT ok WA L T A0 T

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.
T o AR § T8, T, GUUT AT FEWRIT o el I 91 L HI HL | He ST U bl A% A o T g o g 1
ST . | Tofimg] <1 o6 ToTT haret Toh T, T[T USIRT/AeTHe AT (X1 1 HIS1/ 1 A1 SIS aTet Yot fo% 1 SINT &L | |15

(NN}

L AT hG AT TEvg U ol TTS T, Sifeeh TIe1-TMiet JHTd §Y &eeh o Ui |

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

rotated by holding the objectives.
ATTHHTEE T THSHT HIT 38 AT TU SAGLIH h1 S hil SATGYAR! I THSH ATHHES i a1 THRT STHT AT |

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

TGS 1 AT T, Hef 3R STgweh o oft=l o il | STTGRIshi o1 7l & T9R1 e a1 =17ee |

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

ST JTANT H 7 B A1 GEHERT bl SHRT o oL T@HT =TT |
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Task 3: Did you ever wonder how things will appear under a microscope?

T 3: T AT et wrer  for memaet # < SR s S

We have seen the lines drawn on paper using a pen or a pencil. How do these look? Smooth, coloured, and
sometimes shiny? Let us imagine for a moment that we are as small ants, and can walk over these lines.
How will they appear to us then?

TA U 3T YT ST SURINT ik ShITTST OX T 718 L@T3tt ohl <@ © | I Rl foardt 82 Thad™ (smooth), T, 37T smfi-amift
IHFHIN? T, Th e o AT shea T ot foh &1 B1d) <ifedi o ®0 4 8, 3T 39 Waredl W o ohd & | 99 o g8 et fowrs 3o

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

B AT o GH SIS a1 721 81 Tohd, Tk 87 WET3T oh! 36 997 9T 3@ Eohd @ |

Procedure

AT

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

TS o Toh Zohg WL a1 @ Efi, Ueh Uflret o, A qardl U sifel-ufse U7 4 |

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).
TS o 39 I ol Toh TA15S T U oIdehl STt 20 S0 AT &1 &A1gS o ofter T o fEor shi| Ti1ge ol gewenll & oer W |
TR T Tk Uftret areft v stfigyaes o & 9 @ (afs Suctse g1 a4 foerd o1 S &)

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.

TS GRS HET I 7e8 ¥ TGS ¥ (10X) i FATES o 95 el AL NG I8 i TS i T3 8] FHEAT ATMeY

iv. Bring your head at the level of the stage and check if the pencil line to be seen is vertically below the tip

of the lens. If not, then bring it below the lens by moving the slide. Now do the same by looking horizontally
along the other perpendicular direction (See Figure 2).

O ToT o1 w1 o e T ATsd ST ST fob Uferer & wfi=h 15 Y, forehl a1 9@ €, 918 oiF o MY o foretspe i<l & 1 e
At T, 1 58 T3S shi Ragreht st i o i<l A1) 31el et shref &St et o gt wiarere foemm o <erd gu shifs (=t 2 @)

Figure 2: Positioning the specimen under the lens

Torer 2: o o e T 3T feerd v
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
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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.

T LTSN T STl T TehIRT H T, FHICTT Wl o 1 STATHH 1 3 L < | BT § 3@d g T FHIAISH HEt 1
SYNT ik ATHGTH I T ST 3hT TR el Ik I3TU STel <Ieh Toh HATUhT LT T Hfcreier fG@ms 1 37 o | AfS et vty i 8
1 T 2Fel T STANT S G TS h1 HRT TG TR IR ST |

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

Teh IR ST UTeet | o L fowTs o o ST T iehd H ST ST A1, FaW SHEIS S8t i AT Sdfse i T8 &9 8 3 |

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

TR ToRW STeT-UTEe U TATE ot FRYeqor st ok fore oft g |

Q1. 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?

tftrer & il 8 v Sf O & i 78 v genendt § S foarg St 8 ST STadiA b ST SeaT # Ui | @
Zoeh ot oft ST 3R

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.

TAT ATUGRIF T o AT A & TE/FT T hl T STTATHG g0 Bl & Toreh STraume i el ST=es1/eqg. Hifolsl S
AT 8 | SATSY, 58 g0 T SAFH T hl I L STelfoh g (F@ETT) Bl H 2 |

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.

&l Hehal € foh YT il ST shtch TTgE SN AMIGYIH o1 o sfter shi gl bl AT Twel 7 1 uIT | 317 b oh a1 @il
TSIt 3170 39 gl b1 AT L Hhd & |

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

S Ieh] ohT ST hTd EU, AT ST TATSE oh sft=l shl gl ohT 3TTohet i |

Table 1: Distance between the slide and the objective lens

ATfeTeRT 1: T3S SR ATIgTaeh ot o ofter <hr gt

Pencil-line Pen-line

Uttt & gii=h S U 9 i TS
Distance between the slide and the tip | ------------- an/ | e cm/
of the objectivelens | s mm | e mm
TATES T SN i o T o6 ofter ol gt

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

T 4: W °s* TS e’ T ATTRA!

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.

59 R H, T Ueh SR s SeRl bl GeHazl § 9wl | 36 Tifefr o [T g5 STEer sht shatAl hl STrareaehdl 8l | i
T Y[EATT § 378 IR T |
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Cut a small piece of printed newspaper that has the letters ‘s" and ‘e'.

TGS 1 T BIET THST HIS [T &R “s” 3R ‘e’ T |

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

6 TSN o Zohs I Uoh Tel138 T Terentd St foh fwset el o fofarm /it o, 37 g6eht Stereiish 10X STgeaeh ofd o = i |

Draw the observed images in the following circles.

EEEEENIR RPN TIECI IR E R

(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.)
(1 I Gl o HIEH ¥ W AT g3 & © | 3TUeh <t 1T fdfsfe o STTeh1L 1 ¥ &1 o ST H Tl i, S 38 o
& S T AT ShL STET ST FEHaRT o ST <@ 9T 1)

Magnification X Magnification X

AT, X FdEeda X

Q1. Do the letters ‘s’ and ‘e’ appear different in any way, from the way they appear without the microscope
(besides appearing bigger)?
TaTERlt & 7R 36eh T, T 3R “s* 3R <e” o foaet (w727 fagt o 3tamam) #is st 2

Task 5: Preparing slides for smaller samples
T 5: BIE THAT o To1C TATSS TR HEAT

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.

S T T FHITS hl TS b1 GG TehTRT 8 TRIE0T AT 3 GEHaR o JohTT ohi QUG AT SRET & | ST &6 980
FESAT/AAT T TN GTT ST Bidt € A1 5 il Tl U0 & EHEING B aTel FohTeT T SATERIshdl gl & | §6 g I8
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TETUl & foh THAT/AR Ul BT 1ok SUH BIRT TATH JehTRT TSR 6 | 36 14 H, STTST 8 36 WHHRAT i 3T STEUH &
T (BIE) FHAT  SIAIFA FI TS | SRATHA Wiet 3 Gewazll S 0T 1 56 JehR ATH{=red L drfeh Stef 4001 9 <
T ORATH STERIST ITH & |

Procedure

FHETATE

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

FH : Teh TATSS T THE o FB M e, ST 30 AMTGYIH (10X) % et sqarferd i | Tt GHTAISH ST T IR Fleh e
o U1 o BIshH H TG | el THT o fafsr= AT oh1 frieqor st o T gew wnmersi =€t T SuanT & | 19 @il foh o &
T 7 el IFT W I AT R ST | EH WA S I SI-HT JHT 1 3T U SR H a1 6 T Afes W |
IR X TG | FoRe fo T T R A/ SRt T TS Wied i ST HeRd & 98 (ST STTMGYAe i ohl) Whied oh TeNTs
FEAT 2 |

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.

e THAfIRad o & T A1 AF A3 AR L ISTaH ok T 300 21 | F@ % T 1 g 7 S, 3909 g 37
TATEET W U STeAT ST &, 3R 38 Uh hall (AT gRT @ohT ST ¢ |

- 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.

ST o TUNT 0T : Ueh EQATSS T T ohl U 33 T, S8 oh B H TS TITRVT §6h H {59k 371 38 T ok shall KT 1 |
T % T VM1 hT [k ATt TRERA 7 T feogeh 371 38 Uk ToA1ge W fI0ahT < |

- 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.

G RITRTERTT; T @HR % 2-4 T STel AR =t e e | 39 ot shl U ofE Tei15e 0 of 37N 38eh S Ueh e ety
|

- 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.

TS 31 CTehT: T T3S T I ohT U S8 T | TS 31 STk TRERTT ol 3l T Zhel of ST 34 TA15S T | 39 A1
T A A {579 (ITeTeY &1 ) T T o8 STet, ST T el e T |

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.

T 37 10X SAfugyares o & Fraor 6t (S R sl 1 7 T T R), ST st Srepor By A fow e vet g9 # fot s R
T |
Next, observe it with the objective lens of 45X.

39 oI1E, 0 45X % ARGy 3a 4 3G |
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iv Move the 10X objective lens slightly in the upward direction with the help of the coarse focus knob.

T FHTAIST HET sh1 Hag § 10X 3T iF ol 21T | S0 o 3¢ |
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.

FHTERTL TTHRT TS i 36 a8 TATE fof 45X SAigearsh o siieh AT o =i T "forreh" ea & @ eerad feord &1 < |

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

TS HHTITSI SET T IWATT d T EATES i AT i o e AT |

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.)

HeH THRISH Y21 i efiL-efit qef Toh TS Se ok SATT 6] o1 YeH foretor el e | (F12: NG o ecid ¥ w58
et 7t =nfew )

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

T ST <@, JHehT Fot gaL Tt H ST S ATMGYeh <id bt STTarel 38eh 1< fordd |

Specimen 1:9HAT 1:

AT X iepey X

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

Magnification X Magnification X

finer details of the image.

STeT 3T HISTE Wi o A H Tfferea il SH-57 Xd & a1 1 EIdT 82 STel 310 S[H-37 3 € dl 379 Sfctforst bt sk fereor
T@d gl

Q1. 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?

STel AT ARG T 10X H 45X ST&aT dl 1 g3T1? ATgwaeh o o L qem &1 o offer ot gt & o o 3179 1 g
T 87
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Specimen 2:7HAT 2:

Magnification X Magnification X

ATaeT X lepey X

State whether True or False
Farst for FrterRaa wum aea & ar srae |

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

geantt 7 F= It 8 U Sow i (3o g At ¥ |

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

ST ST 2o ¥ ST 88 3R A o T e B § |

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

I AT MG FEAATS T T BH T FHTITSH TSt shT STANT AT <M |

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

GETERT H SoIT LA AT TR 31 HIAT bl TSI 3t o FoTq & ST 3T STNT hLd & |

Tick the correct answer

TE FaTd W A 1 e enme

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

HETERT 1 3BT T 38 fohll | i TS AT(RT?
a) By the eyepiece AT &1 b) By the arm S[SIT &1 c) By the stage T =l d) By the slide &g &1

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

T GEHERTT 10X T ST 40X AT % T FHTS 21 $6eT et STTE R 22
a) 140X b) 410X c) 400X d) 100X

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

Ife T T FYh GeHaRll o AT o e Uk & ‘e’ TWd § 3 TA15S i ol SR o ST1d & <t 37er ‘e’ fopwy fawm 4 Sfrar
g1 fas am?

a) To the left SR 37X b) To the right aTfest 3R

CC-BY-SA 4.0 license, HBCSE. November, 2023. 10
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Task 6: Estimating the size of a specimen
T 6: Teh T o SATATY T ATHAT
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.

T YEHERT 7 et BIS THAT T @ % FoIw w2 sifceh 37k TR o AT o ToTQ i Seawrer foram ST weha € | Ua
T % TG, B et TR ST < ST aTel SeRTIRI 3 o 5316 31 U STTHTIA AT STH AT =11eT | 36 Foh1IRTd = ol 39d-
SEENISINIES

Procedure:

[ERUEIDE

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.
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1. In your microscope, the diameter of the bright circle (field of view) for 10X objective is _____mm. You
cannot observe samples/objects bigger than this size using this set of lenses.
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T mm = 1000 micrometer

1 mm = 1000 HTSshIHIX
Therefore, diameter of the field of view is micrometers.
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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.
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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.

ITENT o o1, Afe 3119 e U8 T o1 < T8 9 Fore g2 &1 (IaTeT00 o TeTU, 1300 HIgshIHIet 3TH o1 ) o 19 AT hl B
TET T, T 3EehT TSITS ST 1/2 X 1300 HIZSHIHIE = 650 HgshIHIZT BT | AT hiS THAT G981 i <1815 1 1/5 & al 19
FHhT STATHA =1STE 1/5 X 1300 = 260 HSShIHIST AT |

CC-BY-SA 4.0 license, HBCSE. November, 2023. 11



form sifervr AferT 39S B ERIEGUECE ]

References
Tl
* Brown M. T. (2007), Amazing cells book: Washington MESA and University of Washington, Genome

Sciences education outreach. Retrieved from:
https://gsoutreach.gs.washington.edu/files/amazingcellsbook.pdf

« Deshmukh N. D., Agarkar S. C. (2010). All About Microscopes History, Use and Care. Homi Bhabha Centre
For Science Education

Credits

HIHR

Main Authors: Mayuri Tawade, Rohini Karandikar

Contributing Author: Ankush Gupta

Reviewers: V. G. Gambhir, Maithreyi Narsimha

Editors: Beena Choksi, Geetanjali Date, Ankush Gupta, Reema Mani, K. Subramaniam
Creative Commons Licence: CC BY-SA 4.0 International, HBCSE

Translator: Ram Sharan Dass

Translation Coordination: Krishna Kumar Mishra

Translation Editors: Praveen Pathak, Sarita Naswa, Yogesh Dahiya

CC-BY-SA 4.0 license, HBCSE. November, 2023. 12



