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Exploring science and mathematics

8.4. Looking through a microscope

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 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.

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

Task 1: Let us try this...

Materials: Two magnifying lenses per group

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.

This is how a single lens magnifies.

Now remove one magnifying glass and observe.

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

Take another magnifying lens. Keep the �rst lens above the following text at the same height from which 
you observed before. Hold a second magnifying lens above the �rst and move the second lens in such a 
way that you can read the following words.

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



22

8.4 Ez;Nzhf;fpapd; topahf cw;WNehf;Fjy;

,uz;L my;yJ %d;W khztu;fisf; nfhz;l FOf;fis cUthf;fp> gpd;tUk; nray;fis elj;jpLq;fs;.

mwpKfk;

Rw;wg;Gwj;jpYs;s nghUs;fis ghu;g;gjw;F ek;Kila fz;fs; cjTfpd;wd. Mdhy;> ekJ ghu;itf;nfd rpy 
tuk;Gfs; cs;sd. vLj;Jf;fhl;lhf> kpfmUfpYk; kpfj;J}uj;jpYk; ,Uf;Fk; nghUs;fis ek;khy; ghu;f;fKbahJ. 
NkYk;> kpfr;rpwpjhd my;yJ kpf neUf;fkhf ,Uf;Fk; Ez;Zapupfs; Nghd;w nghUs;fisAk; ghu;f;fKbahJ. 
,J Nghd;w rpW nghUs;fisg; ghu;g;gjw;F> nyd;]; my;yJ nyd;];fspd; $l;likT gad;gLj;jg;gLfpwJ. Xu; 
cUg;ngUf;fp nyd;]; (ifg;gpb nyd;];) vd;gJ xU nghUspd; gpk;gj;ijg; ngupjhf;fp fhz;gpf;Fk; xw;iwf; 
Ftpnyd;]hFk;. Ez;Nzhf;fpnad;gJ ,uz;L my;yJ mjw;F Nkyhd nyd;];fspd; $l;likT. ,J gpk;gj;ij 
NkYk; ngupjhf;Fk;.

rpW nghUs;fis ghu;g;gjw;F ePq;fs; cUg;ngUf;fp nyd;i] gad;gLj;jpapUf;fyhk;.
,g;nghUs;fis ngupjhf ghu;f;f Xu; cUg;ngUf;fp nyd;]; cjTk;.

nray; 1: cw;WNehf;fyhk; thUq;fs;

nghUs;fs;: xt;nthU FOTf;Fk; ,uz;L cUg;ngUf;fp nyd;];fs;

,uz;L nyd;];fis gad;gLj;Jk;NghJ vd;dthFk; 
vd;gijg; ghu;f;fyhk;.

NtnwhU cUg;ngUf;fp nyd;i] vLj;Jf;nfhs;Sq;fs;. ePq;fs; ,jw;F Kd; cw;WNehf;fpaJ NghyNt> gpd;tUk; 
nrhw;fSf;F Nky; mNj cauj;jpNyNa Kjy; cUg;ngUf;fp nyd;i] itAq;fs;. gpd;du;> ,e;j nyd;]pd; Nky; 
,uz;lhtnjhU cUg;ngUf;fp nyd;i] gpbj;Jf;nfhz;L gpd;tUk; nrhw;fis thrpf;f Njhjhf ,Uf;Fk;gb 
mij efu;j;jpLq;fs;.

xU Ez;Nzhf;fpnad;gJ ,uz;L cUg;ngUf;fp nyd;];fspd; $l;likit mbg;gilahf nfhz;lJ. ,e;jg; 
gpuptpy;> Ez;Nzhf;fpapd; ntt;NtW ghfq;fis gw;wp fw;Wf; nfhs;tNjhL mij vt;thW jpwk;gl gad;gLj;j 
Ntz;Lk; vd;gijAk; mwpe;jpLNthk;.

xw;iw nyd;]; ,t;thW jhd; 
cUtj;ij ngupjhf;Fk;.

,g;NghJ xU nyd;i] 
tpyf;fptpl;L cw;WNehf;Fq;fs;.

fzpjk; kw;Wk; mwptpay; Njly;
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Task 2: Parts of a microscope

Materials: Compound microscope

With the help of �gure 1, identify the di�erent parts of your microscope.

�e eyepiece typically magni�es the image of an object upto 10 times its original size.�is is known as the 
magni�cation 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 speci�c magni�cation.

Q1. What is the magni�cation of each objective lens of your microscope?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

When we shi� from a 10X objective lens to a lens of higher magni�cation, we are able to observe �ner 
details of the specimen.

Eyepiece

Body tube

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.

Arm. Hold and li� 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 
magni�cation.

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 re�ect 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 li�ing the 
microscope's arm with the other hand to carry it 
around safely.Figure 1 Parts of a microscope
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

 glk; 1: Ez;Nzhf;fpapd; ghfq;fs;

xspr;nrwpf;Fk; nyd;];. ,J mbapYs;s MbapypUe;J 
xspiar; Nrfupj;J nghUspy; Ftpag;gLj;Jk;. Xspr;nrwpf;Fk; 
nyd;]{f;F nry;Yk; xspiaf; fl;Lg;gLj;j nek;GNfhy; xd;iw 
gad;gLj;jp xLf;fpia jpwe;J %lyhk;.

Mb. Kd;dhypUe;Jk; Rw;Wg;Gwj;jpypUe;Jk; tUk; xspia 
khjpupg ;nghUis Nehf;fp ,J NkNy vjpnuhspf ;Fk; . 
mjpfg;gbahd xspia ngWtjw;F> Rw;wpapUf;Fk; xsp 
%yq;fis Nehf;fp Ez;Nzhf;fpia mikj;jpLq;fs;.

glk; 1:

fz;zUF nyd;];

jz;L Foha;

Njhuha rPuhf;fp. ,J ngupjhd nrq;Fj;J efu;it Vw;gLj;Jk;. 
khjpupg; nghUis (Ftpag;gLj;Jtjw;F VJthf) nghUsUF 
nyd;]; mUfpy; tpiuthf nfhz;Lnry;y ,e;jg; ngupa jpUfp 
cjTk;.

Ez;rPuhf;fp. rpWrpW nrq;Fj;J njhiyTfspy; nghUsUF 
nyd;i] efu;j;j ,e;jr; rpwpa jpUfp cjTk;.

fuk;. Ez;Nzhf;fpia gpbj;J J}f;Ftjw;Fk;> Nkilapd; 
Nfhzj;ij khw;wTk; ,J cjTk;.

Kw;gFjp. jFe;j nghUsUF nyd;i] Nju;e;njLf;f ,ij 

jpUFq;fs;.

nghUsUF nyd;];. (nghUSf;F mUfpy; ,Ug;gJ> %f;Fj; 
Jz;by; 2 Kjy; 4 nyd;];fs; nghUj;jg;gl;bUf;fyhk;). 
Njitg;gLk; cUg;ngUf;fj;ijg; ngw jFe;j nghUsUF 
nyd;i] Nju;e;njLq;fs;.

Nkil.  ,q;Nf> Nrhjid jfl;il Nkil fpspg;Gfshy; gpbj;J 
itg;gPu;fs;. (nghUj;JtPu;fs;)

mbj;jsk;. Ez;Nzhf;fpia ,lkhw;Wk;NghJ ftdkhf 
J}f;fpr; nry;y> fuj;ij xU ifahy; gpbj;Jf;nfhz;Lk; 
kWifahy; mbj;jsj;ij jhq;fpf; nfhSq;fs;.

nray; 2: Ez;Nzhf;fpapd; ghfq;fs;

nghUs;fs;: $l;L Ez;Nzhf;fp

glk; 1-d; cjtpNahL> cq;fs; Ez;Nzhf;fpapd; ntt;NtW ghfq;fis milahsk; fhZq;fs;.

nghJthf> xU nghUspd; gpk;gj;ij> jd;Dila nka;ahd mstpypUe;J gj;J klq;Ffs; ngupjhf fz;zUF 
nyd;]; cUg;ngUf;Fk;. ,J xU nyd;]pd; cUg;ngUf;f msT vd;W nrhy;yg;gLfpwJ. Ez;Nzhf;fpapd; 
cUisahd gFjpapy; my;yJ tpspk;gpy; '10X' vd;w FwpaPl;lhy; ,J czu;j;jg;gLk;. Ez;Nzhf;fpapd; xt;nthU 
nyd;]{f;Fk; Fwpg;gpl;l cUg;ngUf;f msT cs;sJ.

Nf.1. cq;fSila Ez;Nzhf;fpapd; xt;nthU nghUsUF nyd;]pd; cUg;ngUf;fk; vd;d?

10X nghUsUF nyd;i]tpl mjpf cUg;ngUf;fj;ijf; nfhz;l xU nyd;]{f;F ehk; khWk; NghJ> 
khjpupg;nghUspd; Ez;zpa tptuq;fis ehk; cw;WNehf;f KbAk;.

8.4 Ez;Nzhf;fpapd; topahf cw;WNehf;Fjy;
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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 �nd out how large the �nal image looks, if the object is 0.1 mm long?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Q3. Rotate the mirror and examine the two mirror surfaces. What di�erence do you see between the two 
mirror surfaces?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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.

Open the diaphragm completely with the help of the lever attached to it.

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.

Best practices while handling a microscope

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, so� 
paintbrush/muslin or silk cloth/lint-free paper tissue. Move the cloth or tissue in a gentle, circular 
swiping motion, rather than rubbing.

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

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

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

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

microscope?

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.

Procedure

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

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).

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

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



24

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Nf.2. 

Nf.3. 

,uz;L nyd;];fis ehk; gad;gLj;Jk;NghJ> v.fh.> xU fz;zUF nyd;]; (10X) kw;Wk; xU nghUsUF 
nyd;]; (10X)> ,uz;LNk 10 klq;Ffs; gpk;gj;ij ngupjhf;Fk;. nghUspd; ePsk; 0.1 kpkP vd;why;> ,Wjp gpk;gk; 
vt;tsT ngupjhf ,Uf;Fk; vd;gijf; fz;LgpbAq;fs;.

Mbiar; Row;wp mjd; ,uz;L Nkw;gug;GfisAk; MuhAq;fs;. ,t;tpuz;L Nkw;gug;GfSf;F ,ilNa vd;d 
NtWghl;ilf; ftdpj;jPu;fs;?

xLf;fpAld; nghUj;jg;gl;Ls;s nek;GNfhiyg; gad;gLj;jp> xLf;fpia KOikahf jpwe;jpLq;fs;.  

jz;L Foha;f;F nrq;Fj;jhf fPNo> 10X nghUsUF nyd;]; tUk;tiuapy; tl;lj; jl;il jpUg;Gq;fs;. ,e;j 
,lj;jpy; mJ nghUj;jg;gl;lTld;... 'fpspf;” vd;w rj;jk; cq;fSf;Ff; Nfl;Fk;.

Mb mjpfg;gbahd xspia ngWk;tpjj;jpy;> xsp%yj;jpd; jpiria Nehf;fp Ez;Nzhf;fpia itj;jpLq;fs;. 
,g;NghJ> mjpfgl;rkhd xspA+l;lj;ij mila fz;zUF nyd;]; topahf ghu;j;jthW Mbia jpUg;Gq;fs;.

i. 

ii. 

iii. 

iv. 

xU Ez;Nzhf;fpia ifahSk;NghJ filgpbf;fNtz;ba rpwe;j topKiwfs;

khjpupia cw;WNehf;Fk; Kd;G> Ez;Nzhf;fpapd; Nkil> nyd;];fs;> kw;Wk; Mbfis Rj;jkhf 
Jilj;jpLq;fs;. Mb kw;Wk; Nkiliar; Rj;jk; nra;Ak;NghJ> b\;A+ my;yJ Jzpiag; gad;gLj;Jq;fs;. 
vdpDk;> nyd;];fis nghWj;jtiu nkd;ikahd> cyu; ngapz;l; gpu\;/k];ypd; my;yJ gl;L Jzp/,ioj; 
Jz;Lfs; mw;w Ngg;gu; b\;A+it kl;LNk gad;gLj;Jq;fs;. mOj;jpj; Nja;f;fhky;> epjhdkhd> tl;l Roy; 
mirtpy; b\;A+ my;yJ Jzpia mjd;Nky; efu;j;Jq;fs;.

Kw;gFjpia gpbj;J Rw;Wtjd; %yk; nghUsUF nyd;i] xOq;F nra;Aq;fs;. nyd;];fisg; gpbj;jthW 
Kw;gFjpiar; Rw;wf; $lhJ.

Kw;gFjpiar; Rw;Wk;NghJ> Nkilf;Fk; nghUsUF nyd;]{f;Fk; ,ilNa rpwpjsT njhiyT ,Ug;gij 
cWjpnra;Aq;fs;. nghUsUF nyd;];fs; Nkiliaj; njhlf;$lhJ.

cgNahfj;jpy; ,y;yhjNghJ> Ez;Nzhf;fp %bitf;fg;gl;bUf;f Ntz;Lk;.

nray; 3: Ez;Nzhf;fpapd; topNa nghUs;fs; vt;thW fhl;rpaspf;Fk; vd;W 
fw;gidr; nra;J ghu;j;jpUf;fpwPu;fsh?

xt;nthU FOTf;Fk;: 2 fz;zhb NrhjidjfLfs;> 2 fhfpjj; jhs;fs; (Njhuhakhf 
2 nr.kP × 2 nr.kP)> ngd;> ngd;rpy;> xspGFk; gir ehlh (transparent adhesive tape) Nghd;wit...

nghUs;fs;:

fhfpjj;jpy; ngd; my;yJ ngd;rpyhy; tiuag;gl;l NfhLfis ehk; ghu;j;Js;Nshk;. mit vt;thW fhl;rpaspj;jd? 
nkd;ikahf> tz;zj;Jld;> kw;Wk; rpy rkaq;fspy; kpDkpDj;jjh? jw;fhypfkhf> rpW vWk;Gfshf ek;ikf; 
fw;gidr; nra;J nfhs;syhk;. ,e;jf; NfhLfis jhz;b ek;khy; ,g;NghJ elf;f KbAk;. ,t;thwhd R+oypy; 
,f;NfhLfs; ekf;F vt;thW fhl;rpaspf;Fk;?

rpW vWk;Gfshf ehk; khWtJ rhj;jpakpy;iynad;whYk;> vWk;gpd; mstpYs;s NfhLfis ek;khy; 
ghu;f;fKbAk;.

nra;Kiw

i. 

ii. 

xU Jz;L fhfpjj;jpy;> ,uz;L NfhLfis tiue;jpLq;fs;. xU Nfhl;il ngd;rpyhYk;> ,d;ndhU 
Nfhl;il ghy;-gha;z;l; ngd;dhYk; tiuAq;fs;.

gir ehlhit gad;gLj;jp Nrhjid jfl;by; ,e;jf; fhfpjj;ij xl;Lq;fs; my;yJ ,uz;L Nrhjid 
jfLfSf;F ,ilNa itAq;fs;. nghUsUF nyd;];f;Ff; fPNo ngd;rpy; NfhL ,Uf;FkhW (Nkil 
fpspg;Gfs; ,Ue;njdntd;why; mtw;iwg; gad;gLj;Jq;fs;) Ez;Nzhf;fpapd; Nkilapy; Nrhjid 
jfLfis itj;jpLq;fs;.

iii. Njhuha rPuhf;fpia gad;gLj;jp> Nrhjidjfl;Lf;F kpf mUfpy; nghUsUF nyd;i] (10X) nfhz;L 
thUq;fs;.

fzpjk; kw;Wk; mwptpay; Njly;
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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).

v. We will observe the lines in the re�ected 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 su�cient, shine some light on the 
upper surface of the paper, using a torch.

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

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

Figure 2 Positioning the specimen under the lens

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?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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.
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8.4 Ez;Nzhf;fpapd; topahf cw;WNehf;Fjy;

iv. 

v. 

vi. ngd;rpy; NfhL Ftpag;gLj;jg;gl;L njupAk;NghJ> gpk;gj;ij njspTgLj;j Ez;rPuhf;fpia gad;gLj;Jq;fs;.

vii. ghy;-gha;z;l; ngd;dhy; tiuag;gl;l Nfhl;il cw;WNehf;fTk; ,Nj nra;Kiwiag; gad;gLj;Jq;fs;.

cq;fspd; jiyia Nkilapd; kl;lj;Jf;F nfhz;L te;J> ehk; ghu;f;fg;NghFk; ngd;rpy; NfhL nyd;]pd; 
Kidf;F nrq;Fj;jhf fPNo cs;sjh vd;gijr; rupghUq;fs;. ,y;iynad;why;> mJ nghUsUF 
nyd;]{f;F fPNo tUk;gbahf Nrhjid jfl;il efu;j;Jq;fs;. ,g;NghJ> ,d;ndhU nrq;Fj;J 
jpirapypUe;J fpilkl;lk; topNa ghu;j;jthW ,ij jpUk;gTk; nra;Aq;fs; (glk; 2-I ghUq;fs;).

vjpnuhspf;Fk; xspapy;jhd; ehk; NfhLfis cw;WNehf;FNthk;> Mjyhy; Nkilapd; fPOs;s xLf;fpia 
%btpLq;fs;. Nfhl;bd; gpk;gj;ij ePq;fs; ghu;f;Fk; tiu> fz;zUF nyd;]; topNa ghu;j;jthW 
NjhuharPuhf ;fpia gad;gLj;jp nghUsUF nyd;i] Nky; jpirapy; efu ;j ;Jq;fs; . xsp 
Nghjtpy;iynad;why;> xU lhu;r;ir gad;gLj;jp fhfpj;jpd; Nkw;gug;gpy; nfhQ;rk; xspia nrYj;Jq;fs;.

glk; 2: nyd;]pd; fPo; ,lk; ghu;j;J khjpupia itj;jy; glk; 2:

Nf.1 ngd;rpy;-NfhLk; ngd;-NfhLk; Ez;Nzhf;fpapd; fPo; vt;thW fhl;rpaspj;jd? nrhe;j thu;j;ijfspy; ePq;fs; 
cw;WNehf;fpatw;iw tpsf;Fq;fs;. ghu;j;jij tiua tpUg;gg;gl;lhy; tiuayhk;.

Nf.2 xt;nthU nghUsUF nyd;]{f;Fk;> rpwe;j/$u;ikahd gpk;gj;ijf; nfhLf;f$ba Njhuhakhd xU nyd;];-
khjpupg;nghUs; njhiyT cs;sJ. nghUs; Ftpag;gLj;jg;gl;Ls;sNghJ ,e;jj; njhiyT vd;dthf ,Uf;Fk; vd;gij 
kjpg;gPL nra;a KaYNthk;.
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Exploring science and mathematics

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

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

Pencil-line Pen-line 

Distance between the slide and 
the tip of the objective lens

_________cm _________cm

_________mm _________mm

Table 1 Distance between the slide and the objective lens

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

In this task, we will look at printed letters in a newspaper under the microscope. �is activity requires 
newspaper cuttings. Keep these ready at the beginning of the task.

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

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

Draw the observed images in the following circles. 

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

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

Magni�cation______X Magni�cation______X 
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Nrhjidjfl;Lf;Fk; nghUsUF nyd;]{f;Fk; ,ilNa cs;s njhiyit Xu; msTNfhiyg; gad;gLj;jp mstPL 
nra;aKbahky; Nghfyhk;. ,ij nra;a gpw topKiwfis rpe;jpAq;fs;.

,e;j topKiwfis gad;gLj;jp> nghUsUF nyd;]{f;Fk; Nrhjidjfl;Lf;Fk; ,ilNaahd njhiyit kjpg;gPL 
nra;Aq;fs;. 

ngd;rpy; - NfhL ngd;; - NfhL

nghUsUF nyd;]pd; Kidf;Fk; 
Nrhjidjfl;Lf;Fk; ,ilNa 
cs;s njhiyT

_________nrkP _________nrkP

_________kpkP _________kpkP

ml;ltiz 1: Nrhjidjfl;Lf;Fk; nghUsUF nyd;]{f;Fk; ,ilNaahd njhiyTml;ltiz 1:

nray; 4: vOj;Jf;fs; 's' kw;Wk; 'e'-I ghu;f;fyhk;!

nghUs;fs;: xt;nthU FOTf;Fk;: 2 fz;zhb NrhjidjfLfs;> 'e' kw;Wk; 's' vd;w vOj;Jfisf; nfhz;l 
nra;jpj;jhs; Jz;Lfs;> xspGFk; gir ehlh. vOj;JUf;fs; rpwpjhf (rpwpa mstpy;) ,Uf;f 
Ntz;Lk;. jiyg;G nra;jpfspy; cs;sJ Nghy ngupjhfTk; jbj;jjhfTk; ,Uf;ff; $lhJ.

vOj;Jf;fs; 's' kw;Wk; 'e'-I nfhz;l rpW nra;jpj;jhs; Jz;il ntl;b vLq;fs;.

,e;jr; nraypy;> mr;rplg;gl;l vOj;Jf;fis Ez;Nzhf;fpapd; fPo; ghu;f;f NghfpNwhk;. nra;jpj;jhs; Jz;Lfs; 
,e;jr; nray;ghl;Lf;F Njitg;gLk;. nraypd; njhlf;fj;jpNyNa ,tw;iw jahuhf itj;jpUq;fs;.

Ke;ijar; nraypy; nra;jJNghy ,e;jr; nra;jpj;jhs; Jz;il Nrhjidjfl;by; xl;Lq;fs;. gpd;du;> mij 10X 
nghUsUF nyd;]pd; topNa cw;WNehf;Fq;fs;.

cw;WNehf;fpa gpk;gq;fis gpd;tUk; tl;lq;fSf;Fs; tiue;jpLq;fs;. 

(Fwpg;G: Ez;Nzhf;fpapd; %yk; ghu;f;Fk;NghJ njupAk; ghu;itf;fsj;ij ,e;j tl;lk; Fwpf;fpwJ. ePq;fs; ghu;j;j 
gpk;gj;jpd; msit ghu;itf; fsj;jpd; msTld; xg;gpl;L> Ez;Nzhf;fpapd; topNa ghu;j;jJ NghyNt tiue;jpl 
Kaw;rp nra;Aq;fs;.)

   cUg;ngUf;fk; _______X    cUg;ngUf;fk; _______X

fzpjk; kw;Wk; mwptpay; Njly;
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8.4. Looking through a microscope

Q1. Do the letters ‘s’ and ‘e’ appear di�erent in any way from the way they appear without the microscope 
(besides appearing bigger)?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Task 5: Preparing slides for smaller samples

Materials: Slides, coverslips, salt, hibiscus �ower (gurhal in Hindi, jaswand in Marathi), Baker’s 
Yeast, onion, safranin stain (optional)

So far, we have learned to observe the surface of paper under re�ected 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 su�cient 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 su�cient light when observed through the eyepiece.

Procedure 

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

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.
– Hibiscus pollen: Place a drop of water on a slide, dust some pollen grains from the �ower, and place a 

coverslip over it. Alternately, we can dust some pollen grains on a transparent adhesive tape and stick it 
on a slide.
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8.4 Ez;Nzhf;fpapd; topahf cw;WNehf;Fjy;

Nf.1 vOj;Jf;fs; 's' kw;Wk; 'e' rhjhuzkhf fhl;rpaspg;gjw;Fk;> Ez;Nzhf;fpapd; fPo; fhl;rpaspg;gjw;Fk; 
NtWghLfs; VJk; cs;sdth? (ghu;g;gjw;F ngupjhf njuptij jtpu)

nray; 5: rpwpa khjpupnghUs;fSf;F NrhjidjfLfis jahu;r;nra;jy;

NrhjidjfLfs;> cg;G> nrk;gUj;jpg; G+> ntq;fhak;> Fq;Fkg;G+ rhak; (fl;lhakpy;iy)> nuhl;b 
G+Q;ir (Baker's Yeast).

nghUs;fs;:

,J tiuapy;> vjpnuhspf;fg;gl;l xspapd; fPo; fhfpjj;jpd; Nkw;gug;ig cw;WNehf;fTk; Ez;Nzhf;fpapd; xspia 
rPu;nra;aTk; fw;Wf;nfhz;Ls;Nshk;. rpW nghUs;fs;/khjpupg;nghUs;fspd; mfmikg;ig ehk; ghu;f;f tpUk;gpdhy;> 
fPOs;s MbapypUe;J tUk; xspia gad;gLj;j Ntz;Lk;. ,jw;F> NghJkhd xsp CLUTtij mDkjpf;f 
nghUs;/khjpupg;nghUs; nkypjhf ,Ug;gJ mtrpakhFk;.  ,e;jr; nraypy;> ek;Kila Rw;Wg;Gwj;jpYs;s NkYk; rpy 
khjpupg;nghUs;fis (NkYk; rpwpa mstpyhd) cw;WNehf;Ftjd; %yk; ,t;topKiwia ehk; Gupe;Jnfhs;Nthk;.  
fz;zUF nyd;]pd; topNa cw;WNehf;Fk;NghJ> xLf;fpiaj; jpwe;J> Ez;Nzhf;fpapd; kw;Wk; Mbfspd; 
jpiraikg;ig NghJkhd xspia ngWk;thW rupnra;Aq;fs;.  

nra;Kiw

i. cg;G: rpW cg;G Jfs;fis xU Nrhjidjfl;by; vLj;Jf;nfhz;L> mj;jfl;il nghUsUF nyd;]pd; (10X) 
fPo; nghUj;jpLq;fs;. cg;G Jfs;fis Njhuhahkhf Ftpag;gLj;j NjhuharPuhf;fpia gad;gLj;Jq;fs;. 
,g;NghJ> Jfs;fspd; ntt;NtW gFjpfis cw;WNehf;f> Ez;rPuhf;fpia gad;gLj;Jq;fs;. xNu Neuj;jpy; 
midj;J Jfs;fisAk; njspthfg; ghu;g;gJ (Ftpag;gLj;JtJ) fbdkhf ,Ug;gJ cq;fSf;Fj; 
njupatUk;. Ez;rPuhf;fpapy; rpd;dQ;rpW khw;wq;fis nra;jhy;> Jfs;fspd; xU fpilkl;l gFjpia xU 
rkaj;jpy; njspthfg; ghu;f;f KbAk;. xU jUzj;jpy; Ftpag;gLj;j KbAk; nghUspd;/khjpupg;nghUspd; 
jbkd; Ftpa Mok; (nfhLf;fg;gl;l xU nghUsUF nyd;]{f;fhdJ) vdg;gLk;.

ii. ,g;NghJ> capupay; khjpupg;nghUs;fis cs;slf;fpa gpd;tUk; NrhjidjfLfs; xd;W my;yJ mjw;F 
mjpfkhdtw;iw jahu; nra;Aq;fs;. khjpupg;nghUs;fs; cyu;e;JNgha; RUq;Ftijj; jLf;f> ,j;jfl;Lfspy; 
jz;zPu; Nru;f;fg;gl;L mtw;wpd; Nky; xU fz;zhb nkd;jl;L itf;fg;gLk;.

� nrk;gUj;jp kfue;jq;fs;: Nrhjid jfl;by; xU nrhl;L jz;zPiu ,Lq;fs;. G+tpypUe;J rpwpjsT kfue;jj; 
J}s;fis cjpu;j;jpLq;fs;. gpd;du;> jfl;bd; Nky; xU fz;zhb nkd;jl;il itj;jpLq;fs;. khwhf> xU 
xspGFk; gir ehlhtpy; rpy kfue;jj; J}s;fis cjpu;j;J mij Nrhjid jfl;by; xl;btplyhk;.
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Exploring science and mathematics

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

Specimen 1:  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Magni�cation______X Magni�cation______X 

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

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?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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

– 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. 

iii. Observe the specimen under the 10X objective lens (as done in task 1), and draw what you 
observed in the �rst circle given below. 

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

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

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.

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

vii. Slowly rotate the �ne focus knob until you see the �ne details of the object.

(Note: While changing the objective lens, the slide should not move.)
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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

� 

� 

G+Q;ir: 2 Kjy; 4 nuhl;bg; G+Q;ir Jfs;fis jz;zPupy; Nru;j;J ed;whf fyf;fpLq;fs;. ,jpypUe;J xU 
nrhl;L jz;zPiu Nrhjidjfl;by; ,Lq;fs;. mjd; Nky; xU fz;zhb nkd;jl;il itj;jpLq;fs;.

ntq;fhaj; Njhy;: Nrhjid jfl;by; xU nrhl;L jz;zPiu ,Lq;fs;. ntq;fha ,iy my;yJ 
tisaj;jpd; cl;Gw xspGF Njhy; Jz;L xd;iw vLj;Jf;nfhz;L Nrhjid jfl;by; itAq;fs;. xU 
nrhl;L Fiwe;j mkpyj;jd;ikf; nfhz;l r‡g;uhdpd; rhaj;ijr; Nru;j;jpLq;fs;. gpd;du;> 
khjpupg;nghUspd; Nky; fz;zhb nkd;jl;il itj;jpLq;fs;.

iii. 10X nghUsUF nyd;]pd; fPo; khjpupg;nghUis cw;WNehf;Fq;fs; (nray; 1-y; nra;jijNghy;). gpd;du;> 
ePq;fs; cw;WNehf;fpatw;iw fPNo nfhLf;fg;gl;Ls;s Kjy; tl;lj;Jf;Fs; tiue;jpLq;fs;.

mLj;jjhf> 45X nghUsUF nyd;i]f; nfhz;L mjid cw;WNehf;Fq;fs;.  

iv. NjhuharPuhf;fpapd; cjtpAld;> 10X nghUsUF nyd;i] Nky; jpirapy; rpwpjsT efu;j;jpLq;fs;.  

v. 

vi. 

vii. nghUspd; Ez;zpa tptuq;fis fhZk; tiu Ez;rPuhf;fpia nky;y jpUg;Gq;fs;.

(Fwpg;G: nghUsUF nyd;i] khw;Wk;NghJ> NrhjidjfL ,lk; khwf; $lhJ.)

'fpspf;” vd;w rj;jj;Jld; jz;L Fohapd; fPo; 45X nghUsUF nyd;]; nghUe;Jk; gbahf tl;l jl;il 
jpUg;Gq;fs;.   

Njhuha rPuhf;fpia gad;gLj;jp> Nrhjid jfl;bd; mUfpy; nghUsUF nyd;i] nfhz;LthUq;fs;.

ePq;fs; cw;WNehf;fpaij ,uz;lhtJ tl;lj;Jf;Fs; tiue;jpLq;fs;. gpd;du;> nghUsUF nyd;]pd; 
cUg;ngUf;fj;ij Fwpj;jpLq;fs;.

khjpupg;nghUs; 1: 

 cUg;ngUf;fk; ______X  cUg;ngUf;fk; ______X 

Nf.1

nkhigy; Nfkuhtpy; njupAk; xU gpk;gj;ij ngupjhf;fpdhy; vd;d elf;Fk;? ngupjhf;Fk;NghJ> me;jg; 
gpk;gj;jpd; Ez;zpa tptuq;fis ghu;f;fyhk;. 

nghUsUF nyd;i] 10X-ypUe;J 45X-Mf ePq;fs; khw;wpaNghJ vd;d ele;jJ? Nrhjid jfl;Lf;Fk; 
nghUsUF nyd;]pd; Kidf;Fk; ,ilNaahd njhiyitf; Fwpj;J ePq;fs; vd;d $w KbAk;?

fzpjk; kw;Wk; mwptpay; Njly;
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8.4. Looking through a microscope

Specimen 2:  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Magni�cation______X Magni�cation______X 

State whether True or False

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

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

3. While working with a high magni�cation objective, we should use the coarse adjustment knob.  _ _ _ _ _ _

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

Tick the correct answer

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

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

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 le�, in 
what direction would the ‘e’ appear to move?

a) To the le�        b) To the right
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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8.4 Ez;Nzhf;fpapd; topahf cw;WNehf;Fjy;

 cUg;ngUf;fk; ______X  cUg;ngUf;fk; ______X 

khjpupg;nghUs; 2: 

1. Ez;Nzhf;fpapd; fPo; ghu;f;fg;gLk; nghUs;fs; jiyfPohf fhl;rpaspf;Fk;.

2. khjpupg;nghUSf;F kpf mUfpy; ,Ug;gJ fz;zUF nyd;]; kw;Wk; mJ jz;L 
FohAld; ,izf;fg;gl;bUf;Fk;. 

3. mjpf cUg;ngUf;fj;ijf; nfhz;l nghUsUF nyd;i] vLj;Jf;nfhs;Sk;NghJ> 
NjhuharPuhf;fpia gad;gLj;jNtz;Lk;.

4. Ez;Nzhf;fpapDs; EioAk; xspia fl;Lg;gLj;j xLf;fpia ehk; gad;gLj;JfpNwhk;.

1. Ez;Nzhf;fpia J}f;fpr;nry;Yk;NghJ mij gpbf;Fk; rupahd Kiw vJ?

a) fz;zUF nyd;i]g; gpbj;Jf;nfhz;L

b) fuj;ijg; gpbj;Jf;nfhz;L

c) Nkiliag; gpbj;Jf;nfhz;L

d) Nrhjidjfl;ilg; gpbj;Jf;nfhz;L

2. 

a) 140X b) 410X c) 400X d) 100X

3. 

a) ,lJ gf;fk; b) tyJ gf;fk;

rupah jtwh vd;W $Wq;fs;

rupahd tpilf;F xg;Gf;Fwp ,Lq;fs;

10X fz;zUF nyd;i]Ak; 40X nghUsUF nyd;i]Ak; nfhz;L xU Ez;Nzhf;fp mikf;fg;gl;Ls;sJ. 
mjd; KO cUg;ngUf;fk; vd;d?

xU $l;L Ez;Nzhf;fpapd; nghUsUF nyd;]pd; fPo; vOj;J 'e' ,Ug;gjhf vLj;Jf;nfhs;syhk;. ,g;NghJ> 
Nrhjidjfl;il ,lJ gf;fk; efu;j;jpdhy;> 'e' ve;jj; jpirapy; efu;tjhf njupAk;.

 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

 _ _ _ _ _ _ _ _ _ _ _ _
 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

 _ _ _ _ _ _ _ _ _
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Materials: Transparent scale/ruler with a minimum division of 1 mm

A microscope is not only useful for observing small specimens but can also be used to estimate their 
sizes. To do so, we must �rst get an approximation of the diameter of the bright circle seen through the 
eyepiece. �is bright circle is called the �eld of view. 

Procedure 

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 �eld of view will be approximately 1 mm. If you can observe 2 divisions then 
the diameter will be approximately 2 mm.

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

1 mm = 1000 micrometer

�erefore, diameter of the �eld of view is _ _ _ _ _ _ _ _ _ _ _ _ _ _ micrometers.

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.

Width of pen line _ _ _ _ _ _ _ _ _ _ _ _  Width of pencil line _ _ _ _ _ _ _ _ _ _ _ _

Size of specimen 1 particles _ _ _ _ _ _ _ _ _ _ _ _ _ _

Size of specimen 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

For example, if you were looking at a specimen that took up half the �eld of view (for example, a diameter 
of 1300 micrometers), its length would be approximately 1/2 × 1300 micrometers = 650 micrometers. If a 
specimen appeared to be 1/5 the width of the �eld of view, you would estimate its width to be 1/5 × 1300 
= 260 micrometers.
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Task 6: Estimating the size of a specimen
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nray; 6: khjpupg;nghUspd; msit kjpg;gPL nra;jy;

Fiwe;jgl;r gpupthf 1 kpkP-I nfhz;l xspGFk; msTNfhy;nghUs;fs;:

rpW khjpupg; nghUs;fis cw;WNehf;Ftjw;F kl;LNk Ez;Nzhf;fpfs; gad;gLtjpy;iy> me;j khjpupg; 
nghUs;fspd; msTfis kjpg;gPL nra;aTk; gad;gLj;jyhk;. ,jw;F> fz;zUF nyd;]pd; topahf ghu;f;Fk;NghJ 
njupAk; ntspr;rkhd tl;lj;jpd; Njhuhakhd tpl;lj;ij Kjypy; fzf;fpl Ntz;Lk;. ,e;j ntspr;rkhd 
tl;lk;jhd; ghu;itf;fsk; vd;wiof;fg;gLfpwJ.

nra;Kiw:

1 kpkP = 1000 ikf;Nuh kPl;lu;

Mjyhy;> ghu;itf;fsj;jpd; tpl;lk; _______________ ikf;Nuh kPl;lu;fs;

ngd;-Nfhl;bd; mfyk; _ _ _ _ _ _ _ _ _ _ _ _  ngd;rpy; Nfhl;bd; mfyk; _ _ _ _ _ _ _ _ _ _ _ _

khjpupg;nghUs; 1-d; Jfs;fspd; msT _ _ _ _ _ _ _ _ _ _ _ _ _ _

khjpupg;nghUs; 2-d; msT _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

nra;Kiw: msTNfhiy Nkilapy; itj;jpLq;fs;. 10X nghUsUF nyd;i] mjd; ,lj;jpy; nghUj;jpLq;fs;. 
msTNfhypYs;s FwpaPLfspy; xd;W njspthf njupAk; tiu Njhuha rPuhf;fpia jpUFq;fs;. Fiwe;jgl;rkhf 
msTNfhypd; xU gpupitahtJ cq;fshy; cw;WNehf;f Kbe;jhy;> ghu;itf; fsj;jpd; tpl;lk; Njhuhakhf 1 kpkP Mf 
,Uf;Fk;. 2 gpupTfis ePq;fs; cw;WNehf;fpdhy;> tpl;lk; Njhuhakhf 2 kpkP Mf ,Uf;Fk;.

1. cq;fspd; Ez;Nzhf;fpapy;> 10X nghUsUF nyd;]{f;fhd ntspr;rkhd tl;lj;jpd; (ghu;itf;fsk;) tpl;lk; 
_______kpkP

,g;NghJ> nray; 3-y; ePq;fs; cw;WNehf;fpa ngd;/ngd;rpy; NfhLfs; kw;Wk; nray; 5-y; cw;WNehf;fpa khjpupg; 
nghUs;fspd; glq;fisg; ghu;j;J mtw;wpd; msit kjpg;gPL nra;Aq;fs;.

vLj;Jf;fhl;lhf> ghu;itf;fsj;jpd; (vLj;Jf;fhl;lhf> 1300 ikf;Nuh kPl;lu;fs; tpl;lj;ij nfhz;lJ) ghjp ,lj;ij 
vLj;Jf; nfhz;Ls;s xU khjpupg; nghUis ePq;fs; ghu;f;fpwPu;fnsd;why;> mjd; ePsk; Njhuhakhf 1/2 x 1300 
ikf;Nuh kPl;lu;fs; = 650 ikf;Nuh kPl;lu;fshf ,Uf;Fk;. ghu;itf; fsj;jpd; mfyj;jpy; Ie;jpy; xU gq;if khjpupg; 
nghUs; vLj;Jf; nfhs;tjhf njupe;jhy;> mjd; mfyj;ij 1/5 × 1300 = 260 ikf;NuhkPl;lu;fshf ePq;fs; kjpg;gPL 
nra;tPu;fs;.

Nkw;Nfhs;fs;

fzpjk; kw;Wk; mwptpay; Njly;


