Vigyan Pratibha Learning Unit Looking through a microscope

Looking through a microscope
SGERIDRRIEEIR]

Introduction

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.

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

e Task 1: Two magnifying lenses per group

e Task 2: Compound microscope

o 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.

o 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.

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

Task 6: Transparent scale/ ruler with a minimum division of 1mm.
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o Pl 6: TR 1 S IHICT=AT GUI 37T d 3130 URS=Id AlSIE!.

Task 1: Let us try this...
el 1: AT, T JTIVT B3 ITg AT

You may have used a magnifying lens to view small objects. A magnifying lens helps to make small
objects look bigger.
Take a magnifying lens and observe the following text.

TN} JrEl e g% A fauardre! gIdmes [ worerd fazmes fi aruRey aries. fazmes g
IR, TIIEITCT ST @] 58T+ AT ATUaT <1 JicT fargesl Hed Bl

ferrmes= 3T = 3MfoT geles Ao el

e frames i aveg et o s

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

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.

A1, T 92res=1 T 9T9R HedT) 1 8, < 31907 I1g 4T

MUY Ueh fanes (T =T, faoy ot ASTghr arauarana] ufges 9T el Sigee SdiaR eRes 8, JaeaTd
SR I &R1. IR R a3 [T ufgedn fammes fimmean ar geg 312l YR aReTe! BT Bl
e JreTesl faeyes 2res e fadciles SMfor arerdT Acites.

317 g Teieror i arope wee fRteror @

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.
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Task 2: Parts of a microscope
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Figure 1: Parts of a microscope

ST 1.:37g57¢ 9Tt 97737

With the help of Figure 1, identify the different parts of your microscope.
Il 1 9T8T JATOT Gewra=id fAfder 9T SN uar=n gae .

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.

TAT (Eyepiece) & TXTA! AT HS SMPHRTIT HAATERUIUT 10 U ARG Bl ATAT T fa2mesT
O ST o AR 10X 3 e el dsar fhar Iraraan Talar fafeoes .
Gercaidies g AT fazmes eradT ox1fdd S,

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

2 1. T e MU 9l av<] I (Objective lens) fazimes febedt amme ?

When we shift from a 10X objective lens to a lens of higher magnification, we are able to observe finer
details of the specimen.
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ST 3o 10X fazmes e o emdr siored fazme e ST &edl, J&T 3T
TS Ged qU=lTes Aforeh TIET0T UTg 2Ahd.

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?

2 2. Siegl 3907 G149 T ISt e FH1T (10X) 30T e av] T (10X) 313fT &g aruRal, oIegl
g% e JikAT 10 U JIST 8. SR a9 0.1 RN, &9 31Yes R A1 PRI qreamr uios
fepcll AIST fades, A JRTS AT A5 e 172

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

Y2 3. JMTAT IMRAT fhvan MfoT Qe SIEl YSHETER dic g UTel. S7Ramed] qlal JSHNHE
=T B B fawadl ?

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.

JI@THTR Fehell (Nosepiece) 3T i fhvaT BT 10X T T M7 AfGsehT UpRATHT Uab Uches. i
Qe FEUTST AR 19T SATTOT A5 ehT YehT | NN I <Ieg] ESHTAT e 3T ATl U Al

Open the diaphragm completely with the help of the lever attached to it.
JATIRBIAT (Diaphragm ) SISl GBI SIS ATdRD Yolv0] IEe].

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 GeAg=lT 37T fERIST a1 SR GeHaieaT ARIIMER SR SR Y131 TS 6. AT A
TS SATTOT STREAT 3T fhRaT SUMed JRRATAR TS er 31 SRl SR TehTal Hraugiar TSe.

Best practices while handling a microscope

QeI STATSTT BT SarI=al HewdreT M

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.

i, geneeiETe! T=aTe FRIET0r HRuATgdl (31, 3RAl, Hraug! Sarrdl He s Y BT, {3107
R A HRUATATST HIYS fdhal HTel &3y auxT; fil ¥aes HRUGMTS! H13 DIRSI AT 78,
3T o rauaren 531 fdhar AaHea/3Hl d1us fhar Sure e o (Lint) e Jreid, s/
FNTT Yo HITel feay aruRy. T qodn ive fhan o3y 8gaRu0 aerar hrad gu;
[RICIINERIECIN
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ii. Align the objective by holding the nosepiece and rotating it. The nosepiece should not be rotated by
holding the objectives.

i, g T AT HRUGTATS] goTh TR <ebell fhRaT SIO7 Y fhrec T eflel g T uehg Tepl.

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

iii. IIDBTDIR Th! BRI BIAUS! Sarde Hd 01 g fHT Tieard Brat 3R Sd1. a%] fHT Hemes|
THUIR ATET, AT Bl EL.

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

iv. STegT geHaRll aruRTd 9 e deal ol ST ol

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

Pelt 3: fIaR &1, YeAaiars Saciedn a¥q w3 fawdies?

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?

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

U9 fhar IR BITETaR 3cosedT NuT 39T Jdi+1 UTfeedT 3. AT NN Uhaa T, SIfid 3o
BIE] dB] THBR [SHAT, T8 D17 AT HUHR 73T HUT BRI B ATV i GBI Sy 3Mald
JTIOT AT TR ATSd S, AT IT T MTATST BT feacias ?

19U YIScTD GBI 8IS 2Ahd 18!, U YT TR X671 fobell ST 3107 S3id 37 ies, T JHT0I
RIREICIN

Procedure

il

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

i. TP BHIGIAR, STAUF U IMOT AT Th, 3121 GI XS] BIal.

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).

i. B PNIG fIhcugi=ul AR UHl dravgiar fadedl fhar g9 wrauceai=dl SXRITT thad odl.
PrauCe] YeHa3IA] HaTaR 30 JHR Sdl Bl URIe eoial N1 ax] el e (Harar
99 UG FAART, HIAUS] 8 T ATATST AT ATIR 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.

iii. o HISl ¥p (S FHIASID) fhgd a%] T (10X) BrauS=ar Side M0, 9 avc]
BIAUGIA fRIhe TS Tl

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).
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iv.

Vi.

Vi.

Vii.

Vii.

JAd Sl HATAT UTIasiesl UM SATOT AT XN JeHa o] FRIE HRIE< e A yfgeel X1
IR FITET! T2 BT, d YTET. VT SR aRIER o] 63, IR Braug] AR N7 TS Ao,
ST I3 W BT SAMOT TG Uf~ae ! N1 fa=ed 1, < UTeT (3Tl 2 uTal).

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.

MICITST JRATARLT IR ST TBTRATT YN FRIET0 PRI 318, Ao HARITS S TR
§ BRI, TANGA UT8T AT X g feAudd Aot ¥ ([ FHrISTd) g av] [ av

IR T HPIRI YRAT T IR b Tal=dT YEHNIAN ECNMEREE] Hlﬁllécﬁ)WI SId= ThT3l ITsT.

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

Siegl FHTH Uil T fRRIaT SRl d@l S8 wp (ge 9arioTs) g afcrdr we
IERGADIGICIR DS EaNE

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

T TgdI= S1osU-TT Yot fAN1eror .

>

Figure 2: Positioning the specimen under the lens

3Tt 2: AT 75T [RI% 3qur

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?

U3 1. QeHGRETe! UIesdl N1 SNIfOT aicu=dl VT dar fadrd, Tl FRieror &1 SNfor 7 g

BeQTHE . JBTo] o SIS dsd 3, TR T 3 Bral.

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.

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

U3 2. 9Ad I TS, "FRT Sifor A1 Aol “3iaTot Alsiores URY STawU™ s 3R Udh
3ICIR 31T ; T SFRTAR Ui Geuu fyesd. T=ame woroid v fdhar gieel uie A1 siedray
& SR fobell 31Te, T SiEToT U, Al

HTAYET TOT T FHT TeATeATes SR Bedg T AISTo] 2 BIVIR A1, Te 81 QTS BT Jigal Isa,
I faaR B,

T g1, T AT G T AFTciles TR SiaTot aie.

Table 1: Distance between the slide and the objective lens

T 1: BTIYST SAOT G AT Frercties Siav

Pencil-line Pen-line
Ufg &l N U ST
Distance between the slide and the tip cm cm
of the objective lens AT T
CHERE GHTI%TW AT STdTciies it mm mm
GE] IGE]

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

Bl 4: GeAGITETSH 's' MM "o’ EF 31&R yrgoN!

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.

SATAT 3TYUT JIUATT BIU 3 A& FeHG o] UTSUIR MBI, ATATS! gRIg=Td] BIA0 SR, Pell
G PRI 37201 B0 STHT Ha oal.

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

ST HTAACTAR 's' 31O ‘e’ B 3R BIUH 1 3 d, M1 JXIIATT 38 JhSI hIYI.

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

3T oy HAHTY] BT HITGTAT bS] I AR fdhedT AT AT 10X T FHTRaTeST fFeror .

Draw the observed images in the following circles.

FARIET0T R JHBTe faoyed Ui 3Tl Yaies aqaiHed 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.)

(R 3 oy T ot Jerealiqe fTHuR &5 (e e, JRl ulfesedn Ui bR
3T RTTETeSt feqom=am |Yul & =ren MR, il 3T Heedd Ui STl a4, =t daiid el

DI U U Cb‘<|.)
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Magnification X Magpnification X
JRTH X JaTTesA 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?

TR 1. 's' AT 'e' BT R TIET STl (AT AU eI ETeH ] 6] ST 17 (IIEITg Ao
S¥THT BT JET WG SR B ).

Task 5: Preparing slides for smaller samples
Fcll 5: FEM AT HraYCT TAR HI0I

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.

TR 3TYUT GeAGITETeS] DRTGTAT ISHIT FARIET0] BRI 31101 GeaaRIS] Yl el
daNl PRITA], & RIbel. STeal TS el G Tl dles W FRIE SRIgIr 37,
BT ARRATYIG URTAIT ST3AT TRl SUAN HRa- ATl SR ATATS! THATI fhal agAg
JRRATARGT JATHIAT YBRI ARAR S0YTgeI D! TYAT/ AR UTcfos 30T, Hexdrd 3. AT Peild JMq0T
QUG $AR BIel BEM T RIS S & el FHA U, Hdrdierd 3faRed IHS],
AT UTed AT Sl uid YT TehTal A5 e AT NIl GeralT 10T SRAT Al JISTT Bl

Procedure

El

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

CC-BY-SA 4.0 license, HBCSE 8
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object/specimen which can be focussed on at a given time is known as depth of focus (for a given
objective lens).

i, HIS: Ul dravgierk Mo gl HuT Sar AT wraug! (10X) a%] fFmaredt Hie Sar1. Ao pe
(R[G FIRIN®) dIR Had 9] FaRiss feran wouid T1viRe a1, Al S8 B (9e
FATIISTSR) g T o FRIE $R1. JHT S&Td Ise Bl YbTd dodl 31 qd Sl
AT BRU HOI0T A, BB Bp (JeH FAAISTD) [l R Yl dovd Ul d1o[=dl el

BT AR BT BRAT Age. T=ITE! SIS il fAfIg ave] [ feeredn 9ot Al el A,

T AT TRAT TUrdTd.

i. 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.

(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.

(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.

(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.

ii. AT AJP T UHT Y fehdT 3fereh Drauced TR BRI, TGAT P T 3AM07 IATehyg T B[
TR UT0ITY UHhE I A STHT AT ITaR FATH0T 98T 3.

(31) STRAG T URTTRUT: HIFUE AR Qb A UT07 SThT, TR STRAGTT FAT BIGeses IR
HRYRT 3TN TAR SATHYT YT Sal. YINFSl URG3ID [Idhe Tgiar URNDHIT YRYRE A7
AU IR e 3.

(DfPva (FHd ART) U2ll: dH¥ fBvdrd 2-4 10T UK o YIUATd SThT AT qoigoy e,
IR IS 10T U 99 Braugiar ST ATfOT TaR ST UT 9St 3.

(F)BIETET UTYST: HIFUSIaR qrogrEl o9 Sa1. Hiemdl Udb Bbie U Aredl WieIe HIEd
VIR UTcTes UTYsT eI ASHS DIeT. AT BT UTYST HIeus [a-ies Urogrea] Aerar Sdl.
AWBI STARSTD ST AT AT Yo e YTYeITeR ST TR SThUI Ug! oal.

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.

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

iii. 10X SRIARTETS! T=ara FRIe0r (Feil 1 Y=o e JreTal o fages, @ fF ge faoen
Ui I BIal.

ATIR 45X T Tg=amd fieror .

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

iv. HISTE&p (W[ ARSI ) fhRa 10X I [T TS IR ARl

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.
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V. IYBTHIR bl SFRIT I bR b1 ave] fHT 45X 2 FHTeRe ToIEres! 3ITal ke XU Ages. 31 d
YT "He' 31 TRID AT I3

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

vi. AISI B (Y FHRISTD ) TR av<] 7T Breug ISdes 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.)

vii. ST T T3NS TR BTe WY ST S8 & (JeH FHIISTH) Blooidd har (a¥q [F
S DIUS] SRTEN BIAUIR I8!, AT hlosil &T).

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

3T SF UTiEes QTe RIS GH=AT HHIBTAT agadld BIeT 30T HITd I2rTes ¥R aTuRes o1rg, el Al
.

Specimen 1:

T 1:

Magnification X Magnification 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.

AT e BITHE STegT JTAUT TIHT SH Rl FeUroTd Uil AIc! dHea UTedl, eal Bl 81 ? SieT {907

SICrET 37 DRl Tl IMTITAT Ui ies Tu3iTes 3fferes ¥ fadad.

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?

TR 1: Slegl AUl g ¥ 10X g&e 45X By, U@l BRI TSy ? Hraug! AT o] [ <
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Specimen 1:

T 1:

Magnification X Magnification X
fRme=__ foames__
State whether True or False
e D SRR o [
1. Objects viewed under the microscope appear upside down (inverted).

1.

4.
4.

. AT A BT HeFT A AT THATAT HT e STefes Il

GeH Y UTfSesol] g% Wresd! aTo] av 3107 axel Wies!, 372l Serc! [

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

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

ST {21765 SRy el I PRI SUGINT B ST T84T AIST T (XY FHRITSID ) IR

BT gTfRol.

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

GeH 2T AT YU YBT3 T HRUITRATST STI0T TR BT SUIRT Bl

Tick the correct answer

3P STANAR FGUI BrI.

1.

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

GeHa3ll U [Sh1umg ga=aT fSroft Sereg Aam1 «ardr 81 91T Uhs el uTfes -
37) A
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) gl
®) Ha

) Brave!

2. A microscope is set to 10X eyepiece and 40X objective. What is the total magnification?
a) 140X
b) 410X
c) 400X
d) 100X

2. Slegl YR Geda3Id 10X AT 37101 40X %] fHT qdeses JIiies, degl Tl Tgul fa3es
&I fohclt 3T ?
3T) 140X
) 410X
%) 400X
<) 100X

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

3. ‘e’ T JER GYHR GeAS T 9] ATl Sg Hrave! SMAihs AREBAcAT ‘e T &R DIl
[EENESECTISIES Y
37) SHTbs
d)b) IoTAIEHS

Task 6: Estimating the size of a specimen
Fcll 6: TN IMHRATTT STl Loy

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.

GereeTdl SUINT e B8l BRI TN MRV 18], IR el AThRATTE (Sial,
3l SR 3IETST THUIRITSIE! Bl Udll. ATATS! USR] JAMITAT A [SHOI=AT Yh1fra
IR AT STH [CITehT STaedT 3191 QTS SIS BT, AT HDIRIT GBI GINErS FBU.

Procedure

l

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.

HYTaR UREzN® HAISTUg! Sdl. 10X I el Jeavt $R1. Aisugladlss [HeHier=ar gortat
BIVTITE! UebT WGUraR AHII BISTRI HIST Wp (Y3 AHRIIST ) fhRal. SR /iofagien fbHT b 9T
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Vigyan Pratibha Learning Unit Looking through a microscope

a1, IR SIRe=Tar 9 el 1 MeRIeR 3Rie St SR JFel 2 HIT U Aha d AN 2
Ao THeR o e,

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

JHT GeHeAATST 10X I, FRTRATST UepTRid acjosrdn e (GiRerman <) o,

3. T T AT JRel ATUET HISIT ST RATTIT =7 [FR1&T0r s Arehd T8 ).
1. = 1000 ATIHIHICR

Therefore, diameter of the field of view is micrometers.

U gREET AT HRIBHICR AR

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.

T Heil 3 SRR Blaesed] YAl W1, URTesdl T Ui gedeaiaresl FRIer dedmar gl
dIGcro! (e UTel. TR Pall 5 <1 31 UreT 31107 SIve e SATehRAT I SiaTSt .

Width of pen line Width of pencil line
JIT=T O] Sl iR XN S

Size of specimen 1 particles

TG 1 HEfl3 UM SMHRAT (?7)

Size of specimen 2 particles

T 2 Hefies 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 JREl 31 giRers uu=T Qe YT RIS $eId 3RIe (S8R, 1300
HRIHIICR AR 35T THAT ), TR ATl Sl TSl (1/2 x 1300 ATIDIHICY) = 650 ARIBIICY
D] A,
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