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LU 8.4 Looking through a microscope

G FRT ST

Overview

BUEET

Most science teachers would have used a microscope to observe a variety of biological specimens.
However, when teaching students to use a microscope, we become aware of many difficulties that
students face, for example, while adjusting the light, preparing the slide, focusing, etc. This unit is designed
to address some of these difficulties and to help students learn to use a microscope better, using simple
samples from their surroundings.

AT ForaT Rrerent § %% TR o Sforeh 1 b FETeTT et o Forg ameRtt st U fopa g | BTriten, St formeffalt
HEHERNT o1 IUANT FAT RrTd & ot 2w foremeffai o AT ST ATel! 38 HiSTsal SH SehieT hl SATeod i W, T3S qam i
4, WIRH A H, 3T W ST B € | T 5HTS §H U T HiSATZAT ohl LR AN fornfelari sht st fiear & wet T oo
GEHEST 3BT S ITANT AT TG H Hag 3 % forg o1 TS 2 |

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

QTS ©1S T e, AT 80-80 e v |

Type of Learning Unit: Laboratory
AT ZeRTS hT TehT: TTRTITEAT TETRE

Unit-specific objectives

TS fovT & =9

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

AT TG H <=1 o 1T SAT9eh 3ERAT o STCATA, I8 JIfaTeh SehTS, [orelTiea oh FTRad sITd |ia/a H §&T S o feTg
SIS R
e To handle a microscope and to take care of it,
el T ST R T e HiAT
e To understand the parts of a microscope and their functions,
HEHER o W ST 3ok ITANTT 1 GHGT
e To calculate the total magnification of a microscope.
GewaR(T hl el STTALTEHAT 31 TOHT FHEAT
Also, by using the microscope first-hand, students are expected
|y Y, GewaR(t 1 T ITART ek, forameffal & ve sht St & foh o -
e To note that the image formed under the microscope is inverted,

it for gt o =t o wfaforar 3eer 2, 3k

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

GeHaR(l § 9% 7T FH <hl HATH( i L@ifohd Fd T IHeh G&H Tl it STaeitshT X Horl |
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Links to curriculum

TGHsHA | Hae

R CRIECUGEE]

NCERT science textbooks from class 7 to 10 include topics relevant to the use and understanding of
microscopes. The reference chapters are listed below.

HET 7 ¥ 10 T shl TSR bt o sht drgaqedhi § eHaell sl ST 3 38eh IWANT shi A o fo7g Sreifires forwer
it § | awsifia steam i e e e E )

NCERT Class 7 Science |NCERT Class 8 Science NCERT Class 9 Science NCERT Class 10 Science
THHSIR et 7 fogm | wEigedt wwet 8 fommr TTHIS3TRET hef 9 fogm THEIRS et 10 T
Chapter 1: Nutrition in |Chapter 2: Chapter 5: Chapter 5: Life

Plants (Nov 2022) Microorganisms: Friends |The Fundamental Unit Of |Processes (Nov 2022)

LA 1: TG H AT | & Foe (Nov 2022) Life (Nov 2022) AT 5: S TohH
Chapter 8: AT 2: EmShiar: o oo ¥ | sreara 5: Sfie B ATk 6 | chapter 7: How do
Reproduction in plants |Chapter 8: Cell : Structure |Chapter 6: Tissue organisms reproduce
(Nov 2022) and Function (Jan 2008) (Nov 2022) (Nov 2022)

AT §: TTET H S STEATT 8: IR - G T | 7€ 6: ik AT 7: S S vl
Chapter 11: T Chapter 7: Diversity in EZUR

Light (Nov 2022) Chapter 13: Living organisms (March

STEAT 11: AT Light (Nov 2022) 2006)

AT 7: Sfar # fafderar

I 16: ThIRT

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.

TR S T 3T SATHTE 1 <A1 bl oG § G&H ST & | Tifoh, T 38 ol T § | 33180 o foTw 5w 3 =fisii ol 1
T TR & S agd gt €, 3R aga ke € | 30 STara, g 39 <fisit A st e sree 2 € S aga o1 €, ek g F
Fgd e §; S T gamsiia | Tet S-S <fiSt i S@d % g 0T o A1 T o SRS ST R © | AT i
(FETH) T Tohel 30T ¥ BIAT & ST ToRe SR o SfcIferval o SThT 1 SETAT & | U GawaRil af A1 & § Sfeeh Tiel oh Earem,
T IThT Tk UET e & ST o o Wciferet sht 311 +ff Sfereh sreret fowamdt 2 |

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

2131 AT A AR o e S5, 3R A {ARad et sl Hifs |

Before introducing the microscope to the students, use a magnifying glass to demonstrate how it shows an

enlarged image of a small object.

Tormeffart 1 gaweell & TR O @ TE, T HATad Hia Hl ST Fieh I8 TSI HL 19 I8 Toh B a&] H ATAId
gfafers 8 feamar g |

Materials

[T
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Task 1: Two magnifying lenses per group.

1 1: Tid q9E a1 AT O |

Task 2: Compound microscope.

T 2 T FEHSR |

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: (T YT o [TT) 2 718 T8, TS o 2 T (ST 2 em X 2 cm), STA-U75e U, Uferet, ferdehe arer uresff oo
afe |

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.
I 4; (TAF T % 1Y) 2 TATH EATSS, T TG T HIT FFed ‘e’ 3T *s” &R &, 3Fer i DI (Fafia) wie § s
BT =R, 7 foh 3 GRAAT H, ST g 3R Sliee &; Foroehe ATt Jrestt o7 |

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

T 5: TAT3S, Fal FEcTad, T0eh, TSe 1 |, Sl H SR B ATl G, TS, HBT {57k (Sohfedeh) |

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...
T 1: 3TV, TE THich S 2...
You may have used a magnifying lens to view small objects. A magnifying lens helps to make small objects

look bigger.
AT BIE TEHAT I TG o TTT Tk HATTeieh < 1 ITANT FoRAT BTN U SATaeeh o BIeT gl bl 981 Feh foa H weg
FATE |

Take a magnifying lens and observe the following text.

T Tader i of TR i few o ste | fou o arer Rt fAdieror R |
| e |

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

ITEU 3 o6 Ife & &1 e o1 ST Rid & T T BT ® |

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.

Tk S 3R oie of | == feq e sitee § fou 710 e 3 S08 U8t e ol 3} TS 0T T e OX 319 gee 1@ ot | 9ed
I o FUL ek GEU AT o Uehs S GBI oiF o1 39 aLe H TAMIAN o foh 31 Fforiaa wrea =t 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.
2 ST Tl b1 I8 HASH 3 TaHT T SATER SaT &, St gawasfl o T 8§ ST ST 2 | 369 39618 § 7 U YaHast &
Tafi 9T ST 37ehT Wt ik & SURINT 3Rt o oL | € |
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Task 2: Parts of a microscope
HTF 2: GeAaslt o Wi

With the help of Figure 1, identify the different parts of your microscope.
forr 1 bt wreTraT & 37 ggHeRl o o= Wil <t ge= hifs |

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) T AR T foret I o Wfdferver T 6k Het SRR & 10 AT doF ST © | I8 36 I 1 STaE shgettal
2, 31 3k 07 A1 SemehR 9T W faflaa e 10X fore it S foram STTm @ | gemeRil o Soish o 1 3T fafte
AL BT R |

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

Tk GEHERI o Wedsh TG Il ol STFE &1 87

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 &1 10X AL o SANGRIH T o T W Ioaal AT & F 1 ITANT L €, AT 8 T T 3T A0 aiehl &
e s aa € |

Eyepiece (Ocular lens)
.o Body tube

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

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

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

12
Ll

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 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.

-0 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
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g

T AHTIST YT | AT T T THA/TE] o e of ST 37N W Hiewdl H

< o T 5 st ot bt =T |

e wuTarT g | ARGy T U B Featew gl 7 it — et g %
fore 38 1 e bt T |

AT | SHRT RN YEHEAT Rl Tohg I IS T Hel 7 hivT srae oh fore fopa
ST |

ATTERT | ST SAGTI o il 97 T o oI 39 9T |

FATgvaen T (T *h Fehedm i, TR 8 33 &1 ¥ SR ) | ATavaeh AT
ITH 3 3 oI Tk 39 STfigeareh o ot =1 o |

T | TATEE ol I8 T 3R 30 Wt foretT @ uehe |

TITET T | i<t 0T § SHTT bl ] O Hisd L o [oTC SHeRT IUANT h | HUTET |
T Tg e aTet TeRTRT oht HIAT aht FRifra et o o ek SrimshT i @it A sig R |

FUUT | SHHT STANT T Sh BT/TRERT § SR hl o sht 3R wfctfeifera a3 % forg
L | S0 SATAITH HIS[G TR RIAT b1 AT I i ATk GH0T SR ST 7T
T |

HTET | GURFA & H FE-SE A T o6 70 38 Toh 210§ 36 Tl & wielfeh gL &
H HTShHIEhIT T [T I HTL I3 |

forr 1: gemesft & v

Another number - 0.25 n.a. (numerical aperture) - is also written on the rim of the objective lens. A lens
with a larger numerical aperture allows for finer details to be resolved than a lens with a smaller numerical

aperture. This discussion is beyond the scope of Class 8 syllabus.
T 3T HEAT - .25 TA.U, (AT 51ah) ot A1firgeerss o & i W forelt et © | U o8 Teamereh g el ol S1e
AT ZIh STc IH 2l STUETT SR o STTersh & Torawor ot forviey s araT € | 59 R 3Aferen foredm & =r=if et 8 o argash

FHIAMARL |

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?

ST BH a1 ¥ AT Tk ARRT (10X) 3T Teh AL <18 (10X) T STANT HLd & I Sedeh ot Tcifsist sl 10 7T STTafeld shtam
| 3f g oh s 0. 1 Tt QR ST 27 QT o wekd & fop sAfam wfafens fepaen e g

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

mirror surfaces?

U 21 FHTE TR T SUUT-ERT shl ST hi| SATTehT ST TUUI-HART o6 sfi=r T SR fawarrs vt &2
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What is magnification?

I AT AT B2

Magnification is a measure of the capacity of a lens or other optical instruments to make things appear
larger than their actual size. It is the ratio of image size to object size.

I AT GHL TR ST ST 1S 6] U ATEdfersh SR § fohice1 oSt fowag <t &, 39 &l oh |19 bl AT 2 & |
I WiiTorel T SR oh ST T STUTT &1 & |

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

GEHERIT T ot AT AT <1 sh ST &FHAT ST STIGISF T ohl AT ST 3h U6 21T € |

This number gives an idea about the total enlargement of the image of an object.

78 T Tt 2 fof foreft g o wifrforear s et foramn T w@T R |

Total magnification of a microscope (M) can be calculated using the following formula:

GETax(T o et ST (M) Y TOHT T T T STRINT ek sh ST Hehell 2

Total magnification (M) = Objective magnification X eyepiece magnification

T AL (M) = TG T ST X AT T ST

For example: The assembly of the eyepiece and the objective lens, each having a magnification of 10, will
make the specimen look 100 times bigger than it is.

ISR o TTq; ATeRT ST SANIGTA il b1 U HAISH 15T Yeieh T SATFE 10 2, T % ST T 100 THT 18T fowriT |
The microscope mirror is a set of two mirrors fixed back to back in a frame. One of them is a plane mirror
and the other is a slightly curved (concave) one. The plane mirror works better for a distant source of light,

such as sunlight. The concave mirror works better for a nearby light source, such as a tube-light in the
room.

HEHERTT T TUT U TE § AT i T A VT HT U AN © | ITH U TF qHae 90T 2T @ S GE qUOT ofgT dfsha
(FETTA) BTl € | TohTRT oh L6 QI S8 Gt shi T o {oTT Ewered U1 SEal M ohTdT @ | 3Feldel GUUT, TSTeieh o JehIeT El,
St o o Tt Uk 2a-aTse, o foTe et sl T 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 ES) i 51 FHIE foh 10X SAfgeareh o et 29 o foreispet i< 311 S | 57 78 5 forfr &
T2 B S AT S9! e Toreter' At gATS ot |

Open the diaphragm completely with the help of the lever attached to it.
ST sl 38H A Y Al shl Hea o G 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.

GETERTT 3B STRTRT EI ShT ST 36 8 S b, foh QUOT STRIHH TeRTST T80T X Heh| 376l A0eRT & 38 ST G0 61 3 T SATY
o feramam et STe T |

Best practices while handling a microscope

FEHEI o ITANT o SR & T A1 ATl

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

CC-BY-SA 4.0 license, HBCSE. November, 2023. 6
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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, FUUT AT FEWERIT o el T 91 L HI L | He ST U hl A% A o T g am g 1

STANT R | Tohed] <10 o ToTT shelet Teh E@T, HATIH YZSI1/HeTael 31 (R19 o1 ]/ T A1 BIg aTet Uit {e3e 1 3w L | |1k
A AT FHUS AT O TT T TS e, ek MA-TNA FATT T &ooh & U |

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

rotated by holding the objectives.

THHTES i ThgHT 3 TH THT] T AMGTIH hl TR | SATGTIHT oh! TohSHL ATHHTES I Fe! FHRT STHT =TT |

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 ST o oft=l o il | STTGRIshi o1 el & T9R1 e a1 =17ee |

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

ST JTANT & 7 B A GEHERT bl SHRT o oL T@HT =TT |

Task 3: Did you ever wonder how things will appear under a microscope?
T 3: T ATA Het |  Fon gemest @ < et fees 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?

O U AT YT BT SURNT ohich shITTST UX Wi 715 Wredl ol 9@ © | 3 et fowardt 82 Uhem™ (smooth), T, 3R smefi-apeft
THHS? ATSY, Teh I oh 7T hedHT bl foh BH BT ST o ®9 1 8, 3 37 [redl W I Uohd 8 | 9 d 8H hd! fo s orr?
We cannot become as small as ants, but we can see the lines at that scale.

= it o THm B a1 T 8 wehd, TR 51 TErsti it 36 T W IE Tk © |

The teacher can prompt a discussion about whether a pen or pencil line can be observed through the
microscope. Ask the students to predict how the lines will appear under the microscope.

TRrereh 58 ST O = Shl J[EATT F Hhd @ oh T U A1 U & Sl Teft Tar i gewenll o "read ¥ <@ S dehdl 87
feremeffeli & g 1T @ o fo7w e foh gemestt o 2 @ <t fows <t |

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 Zohs W a1 @ Efi, Ueh Uflret o, A qardl Ueh sfel-ufse U9 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 38 I ohl Uoh TA15S T Ueh FoIdehl STt 20 ST AT &1 Tligel o offel T o fEor ohi| Ti1ge ol gewenll & #er W |
TR T foh Ufret areft e stfirgees ofd & i 18 (afe Suctsy & ar 5 forera st 3wt )|

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 GHTAISH HET T 7eg W SAMGEIsh o (10X) 1 T3S o I8d e A1) SR I I TAT3S hl T2 T AT =11y
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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).

3 T 2T il o e eh ATl SISl fob et & wffeft 178 T, fSreshi & <1 €, o1 of o i o fererepet =l & 1 7]
2t T, 1 39 TATSS i Rt L i@ o =l <) a1 7€ rd &ifs qet 3 qald cisrerd foem # o@rd gu o (et 2 <))

Figure 2: Positioning the specimen under the lens

Tt 2: <@ 3 e o T Feerd s

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.

T WA T SHEATHA TS JHTRT H 4T, FATTY el o A< STATH 1 58 L 3 | A6 H @ g T SHRISH 5t 61
YT Lo STTGYIT TIF Rl FL 3T T T Toh ISTU STel Ik foh STTIehT LT k1 Sfdfeia fomms 7 & @t | 3 yeprer vy 7 @
T Tk 2Tl 3T STANT ld BT TS hl S0 g T IR ST |

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

T ST STe Uit | ot G fows o o ST ST Biehd 3T ST AT, Y&H RIS S8 3l FHTR Nidfsid i €78 §9 4 99 |

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

IET TohH SITA-UT8S U TS o THUET0T i o fore off g |

What does it mean ‘to focus”?

“RISHE T T T HATS 2T 82

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

I T T HATs ¢ TG TIF bl T o6 hllel TRt A1 S 38 gLl SR, T bl Tq8 Trfofel ST |

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?

tfbret & Wi 78 Y 37 U § i 73 W genesit § FH fawrg ol 87 3o Sl HT U YAl H qU L | T AT
T fet oft ST =
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If the students appear confused about how to describe their observations, ask for similarities and
differences between the pen-line and the pencil-line, and the probable reasons for the differences.

afe formeff 1o steiteAT &1 vl F 3% BT A1 e foms 3 a1 3T UH-ATEH SR G- o st e, 3
S G, I ST 35 G BT o i 3 v o o |

The manner in which the ink spreads when a line is drawn with a pen depends on the texture of the paper.
The ink being liquid, the paper is uniformly coloured and darker at the cross-fibers of the paper. The pencil
lead is made of graphite and clay binders, and it appears as scattered marks on the paper. If you shine the

torch light from above, the graphite reflects the light and appears shiny.
U Y Wi S R S e § R S €, I8 TS o6 g Ot (R € | 59 8 % HR0T SR T HOS W

UM &Y Y Uerdl & I el T qq Th gHL il Hled €, Tel T 7 TE AT €| Uihe o Uhrge A gt st e (clay
binders) & ST BT & 3 78 T W forat U Femi o &9 7 fo@s 3ot 2 | 3 1m0 o) & 2+ o Tt <t &, aF Jrse
eRTST BT T ShdT & ST SHehER @ <aT? |

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.

Sl SANGYI < o 7T oF & SR/ o ol Ueh STHTHA gt Bl © oreren STreumy ofe wardl 37=es1/8q8. Widfofe e
AT € | TG, 58 G T STTA THTH hT IR L Talfeh a6 (@ emd) wiFa 4§ € |

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.

&1 T @ Toh YA BT IUANT eh TATSS I ARGk o o sfter oht gl okl WIGHT Wwel 7 81 U | A bl o6 o H Hiel
S8 3179 39 gl b ST L Hhd & |

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

ATvgereh Tl hl TRIAT T ATHT 3 FhI 1T TR € Toh @reft ot o forw siTet-gger i == o st <6t gl e aH Tedt
Gl

However, the distance between object and objective is smaller for the objectives of higher magnification.
To ensure this, the students can come up with techniques of using thread or paper to measure the
distance between the slide and the objective lens.

ifer g 3R SIIgYah o ofi=r o gl Ioa T o Sfigwahi * T 7 Bl € | 78 gRfE ¥ g, am wigs ok
AT I o i<l sh gl T ST AT KIS H AT HT T ohTet woh € |

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

S Ieh] ohT ST hTd EU, AT N TATSS o sft=l shl gl =T 3TTohet i |

Table 1: Distance between the slide and the objective lens

TATFCTRT 1: TATES S ATUGyeh 18 o ofter 1 gf

Pencil-line Pen-line

Uttt & gii=h S EERCIEiKIERLC])
Distance between the slide and the tip | ------------- can/ | e cm/
of the objectivelens | s mm | e mm
TATE T SANIGT i o T o6 sfter ol gt

Task 4: Looking at the letters ‘s’ and ‘e’!
B 4: AL ‘s’ TH ‘e’ T AR
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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.

AT H, T U STEER H i STeRi I YA § GG | 0 TITa o 078 S8 ST@eR T Sl sl STTaeehdl sl | i
T [EATA H 370 AR TG |

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

TGS 1 T DIET THST HIS [T 3T&R “s” 3TN ‘¢’ ST |

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

T IR o ZhS ! U Toi15e T foruehid St fob foreset shrad & fofart T o, 311X $6eht STaeiieh 10X ATHgeaeh o o i< |

The back of the newspaper cutting should not have a dark or coloured background because it can interfere

with the observations. Make sure that the students observe the letters carefully. When students observe
the letter ‘s’ under the microscope, the image formed will be inverted but appear straight due to symmetry
in the letter. In case of the letter ‘e’, they will see an inverted image. The image formed under the
microscope is always a virtual and inverted image.

TGS T e o NI o1 Tae shielt a1 T et gHT =TeT, Fifeh, 78 STacrsri # srere & ehel € | gt it o formeff
e T A | W | S Feremeff gawesil @ ¢s* S7&R 1 AR L © Al HIHA Sffoler IT2T BN, Al &R H THeddT &
T W foETg <7 | e’ STER o WIS H 378 ek Sl fcifoler fowms < | gemawfl @ s A widfsis gHem we st 3
3 Wfdfolel BT e |

Draw the observed images in the following circles.

ElEEE Rk RLCRIPRINEEIEI N CECEI

(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.)

(e I FEHaT % HIEH & <@ AT g &1 © | 379 < T ATdfefe o TR T T2 &1 o ST Y T i, ST 3 9|
B ST T SRATE L STET ST FEHER o SRT oWl 9T 1)

Magnification X Magnification X

AT, X AT X

Q1. Do the letters ‘s’ and ‘e’ appear different in any way, from the way they appear without the microscope
(besides appearing bigger)?
gamaeft & 3R 3ueh fom, T 31am 5”31 <e” 3 foa § (arer fage o stamam) #iE staw 82
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How does light travel inside a microscope?

GEHIT oh STT TEHTIT SHEl TTHA LT 52

This task helps students understand the concepts of magnification as well as inversion of image. However,
at this stage (Class 8), the teacher need not explain this ray diagram to students. If some students are
curious about why an inverted image is formed or why the magnification of the two lenses is multiplied,
then the teacher may use this diagram and explain.

g F faenfefat st sraed qen gfdafesr % 3eer s (inversion) st sTaEmom=TY 1
aHFe § e AT © | qUTi, 39 SR W (e 8), Riers 1 faanhiE ¥ g sw for %
A HT IR FA hl AR T 2 | IR Fo fornteRi & g6 s i oo
I @ fob T I wfrforeay Rt s 2, A & T 9 STl T e T R R
ST 2 1 f37eTeh 39 TG T SUNT Shieh SRl i Hehd ¢ |

Fe

The light at the object/sample (shown as the arrow AB in the diagram) Bee 7
comes either from the mirror at the bottom of the microscope or will fall
on the paper from above (background light or torch light). Some of this (mermeate |

light is absorbed/reflected by the object. The transmitted and reflected -
light from the object reaches the eyepiece and then our eyes, helping us e

Objective

see the image of the object. - :
T/ (it fot & R AB SR ST TRIT ) TR U AT YehTeT A7 At gEHER( o = comanle]
S GUT § SATAT & AT HATS T HW H T (TR 3R & HAT AT FHIRT ST e B

TERTST) | $9 YERRT T % | A ST SHAeRITNa/atdd L foram Sar & | 3 & T
TR B Tt 21 Tl € STt SeRTeT AT o § € gu g atte H age @ Figure T1: Microscope ray diagram
3P g % Wferfoier T T@ T SHRT HRTIdT BT 2 |

The objective lens focuses light from the specimen to produce its larger,real, and inverted image
(intermediate image A'B’). This is the primary image.

AT T8 AT & ST STl ST 1 BIFH FHleh SEHT ST, ATEAT S IeeT Aol (Feadt Widfei A'B') ST 8 | I8
rerfiyeR wfeifeier 2 |

The rays from the image then pass through the eyepiece lens, which further magnifies the primary image,
and forms a focused final, virtual, and inverted image (A" B"), seen by the eye.

wifcrfofer & fepeot fohe AforehT ofer & TTorelt €, ST srerfirer wfdfsisr st 31T stfres strafela a2 3 IH: Biws e Sifaw, s,
3R Ieer ufdfeier (A"B”) sHTT @ forit 3@ grr @ S 2 |

Task 5: Preparing slides for smaller samples
HA 5: BIE AHAT o ToTC TATFS 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
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(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 IS ol a8 T G ShRT H Feor ST S Genanil o eI Sl QAT T € € | St gH aed
TEGITY/AAT BT ST T IGHT Bl & A1 & 1= TR Gor TG S STer ST Y STkt Bt 8 | 36k oI 7
TECEU © fof THAT/ER] Ut B ATk SEE Bl GATH SRTT TSR Wk | $9 I H, 13T BH 39 NTHAT I 0 ATHUH F FD
I (BIL) THIT o STTATHT G TS | STATHM Tt S EHaRT S THT i 58 T AR L ATl 1o AR & e
IRRIEREAN R Al

Procedure

HrAfafer

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 : T TATSS T THF o F© M e, SN 36 AMGTIH (10X) % et Saf¥erd i | Tt GHIEISH St HT TN ek A1
o U1 2] BIohE H AT | 3T M oh fafere= ST o1 Feror s o foTQ aen qumisi S8t 1 ST shi | 319 e foh Uk &
e | Gl ST W IR AT RS BT | GEH GHRIST ST i ATST-A1 HT AT Uk 1 H IE1 o T &fds T |
HIRE L ATET | Forelt fow T woer oR /At ot ST HieTs whiendt il ST Hehdl! & I8 (SR ATGYe Ti¥l 3hi) TIohd ohi TTeTTs
FEA & |

When using salt as a specimen, observe the slide within ten minutes, otherwise the salt will absorb water
from the air, and its appearance will change.

T T T % TG H STANT L G 38 [ 6 Ao TA1gS o F-RIET0r 3h, SF=2relT FHeh ol § T STERIS T, 3R 36!
IR daet ST |

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.

e THAfIRad o & T A1 AF T3S AR L STaH STk T 300 &1 | F@ % T 97 [ 7 S, 399 g 37
FATSE! T AT ST ST 2, 3 376 T ol oeTd ST @ohT ST 2 |

A cover slip or cover glass is a very thin square piece of glass (or plastic) that is placed over the water layer
containing a specimen. Because of surface tension, uncovered water drop on a surface forms a curved
surface, which can deflect the path of light rays passing through it. With a coverslip in place, the water layer
remains flat with even thickness between the coverslip and the slide surface. The cover slip also protects
the objective lens from accidental smearing by the water drop. Cover slips also protect the specimens from
contamination by airborne particles or other substances.

A FeT AT e T i (AT A T T T4 & Tqel =eh ghel arar & ford it 3t o, o 1 2, % S T
ST @ | I8 T o 10T foT @ohl I+t AT S(g T % | T T Afshd I8 ST & ST $HH § TSR STl SohTsT TooTt o #HT ol
et =t Tkt 8 | et Rty Tt 3t TR o U T 8 T i O THae &l ST € 3R Hehl HieTs el ety ud wmee
off=r O T Tt @ | heR R STfigeereh o oX O T S8 T ol STeT @ off STt 1 e Rt T Bl g T o RO
1 Tl ST Wi B & off srerredt € |
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- 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.

TS o TLHT VT : Teh TATES T AT oAl Ueh 33 T, S8t o B § e THTRVT §Heh H gk 31T 380 0 Uoh sholt ReeTq 1 |
ST % T VM1 h! ekl dTet TRERf 27 T fogeh 371 38 Uk Toi1ge W f~ehT < |

- 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.

T HIfTRTS: I H GHIT o 2-4 3 STt SR 37! qte et | 39 Tl =hl Uk o[ TeiT5e T o SR 58eh S0 Ueh holl ReeTd
@ |

- 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 1 FeSTohT: Toh TATSS TL UTHT 3h1 U I8 T | WITST ohT STk TR coralT T Toh Zohel of 311 3 Fai1se W TE | 36 T
T AT A {519 (39T &1 aT) T T 98 ST, ST T el Rt T |

Teachers may also dust some hibiscus pollen grains on a watch glass and add a few drops of water to it.
From this watch glass, students may take a single drop for their slide.

18T TTSEd o T T i T oie T W o g wehd @ SR TR 399 ST %D 8 I ST Hohd © | T TS
S % ToTT BT 39 AT T8 & T S8 o Wb & |(STT ST 9 TRTaTsh TaTef o i o M Ll 8) |

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

TRreter B o1 a7 Api forerr (2 freft, ot & &St ot 1 5f8) 3 whd |

Staining technique is used to increase the contrast by changing the colour of some parts of the specimen

structure. Using a stain will demonstrate to the students the importance of stains in microscopy.
TSI bk ST SUANT T 3 ETT o e AT o T ol SGeT 39k ST shl W o oAU foran STrerm 2 | ISTeh o1 SRl Pl
I TTESHIEhIUT T {STohT oh HECd o THE H HEg 4T |

Sometimes, at very high intensity of transmitted light, the image contrast may decrease. For good contrast,
try to maintain optimum light intensity using the diaphragm.

hvft-areft Gt TehTeT 27fores oSt 81 W Sdfsia s SYRT (contrast) SieH o ST 51 STTdT & | 3758 A9H o foTq SEThH i
SYANT STk FohTRT shT STkt HIAT i ST T 2hl hITRIT i |

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 T 10X vk g & Ffveror s (S o6 s 1 8 fora @), 7 1o Jeor a6 A fow e v a9 § fot s o
390 |

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

T TG, TH 45X o NIGTI o8 § 3T |

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

T GHTAISH HE1 T 73 § 10X HATHGYI IF Rl AT HT HU A 3G |

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.

FHTERT AT ©S i 58 TE FATY foh 45X SGTIF T ST TR o6 1<l U "foeteh" e o |1y Slefara fEord 81 30 |
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vi Using the coarse focus knob, bring the objective lens close to the slide.

TS FHTAISH HET T ST L B EATES ohl HMGTIH ¥ o ke 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 TS ST T - qef qo SHTE S ok SATT T 1 &H o201 F61 9 | (A1 Mg o sacid aHd wEs
fert et =nfen 1)

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

ST ST ST, SHT =T gEL TiTed H ST A ANIGYIh oI oh SATerel 38eh 1<l fo7d |

Specimen 1:79HAT 1:

Magnification X Magnification X

JqEgT X smadgT 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.

STl AT HISTE B o6 AL H Flaferest sh SH-39 hd & a1 T €T 87 STel AT S[H-37 Td & dl 379 Sfctforst bt sIriieh fereor
@A g

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?

SIS AT SAMGYIh F 10X H 45X STell df 1 §T? IATgeereh oidf o L qum Tefrse o sffer 61 gt o o | 319 7 e
Tehdl 27

If the object is not visible or in focus,

Ffe AT wiww § e €, A fowas Tl < Wi Al -

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

HEH TS 2T T ST itk o1 T 21gT Rager sht hifier i,

(ii) if the light is less, adjust the diaphragm,
If TehTIT A B, AT SHTSHTH Shl GHTATTSIT L,
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(iii) and if the specimen is not within the field of view, try moving the slide.

R A T o & 1 e 2, Y wnge i Ramer o1 R |

When you change the magnification from a lower magnification to a higher magnification objective lens, try
not to move the slide. While rotating the nosepiece without changing the focus, you may accidently move
the slide from its place.

STeT 3T A STTEE STTHGIIH T oh T T oo AT TG iF AT © Al RITTRT . Foh T3S 10T e & 7 aweh |
ISR T e ToT ATTEERT TS i FHIT T ST TATSS ST TS § 8¢ Tl ¢ |

The distance between the objective lens and the slide reduces as the magnification of the objective lens
increases. If you change the focus and try to adjust the focus using the coarse adjustment, the slide comes
too close to the lens, crushing the specimen or sometimes the slide as well. Therefore, when you shift from
lower to higher magnification use the fine adjustment to focus.

ARG T T ST TG § SAIGIF A I TATSS o affer shi gl W & STl & | AT AT Tyt FHATSH SST b AT
Tk IS ol GHTAITSTA oL T TITH HLd €, A1 TAT5S Tl o gl shilel 3T STl 2, I FHAT AT hvfl-ohellt Tet1se ot i Srelt
| 3afeTe, S 31T et & S STae X ST & 1 o e o foTg 5T SHTESH i ST i |

Repeat the procedure with the second specimen.

JEL A F AT ST TR T R |
Specimen 2:5HT 2:
Magnification X Magnification X
EICDL X smada X

State whether True or False
FaTgu foh FeferiRae swem o § ot sreer |

1. Objects viewed under the microscope appear upside down (inverted).
gewae(! & i< 9wl 73 IR Ikt (Ieh) fomms 3t |
2. Eyepiece is attached to the body tube and is closest to the specimen.

AT St e & S g8 TR T % Ho e el 2 |

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

I U YT SEAHTS Hld THT BH T TARITSH HET T TN AT =17 |
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4. We use the diaphragm to adjust the amount of light entering the microscope.

GEHERT H SoIT LA AT TR 31 WA ohl FHRITIS 3t o T & STATHIA 3T STNT hLd & |

Tick the correct answer

RESCICR I EI R EN BRI LY

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

eIl ol 33T THT ek fohel WITT sh TehgHT =TfRT?

a) By the eyepiece AT &1 b) By the arm ST &1 c) By the stage T =l d) By the slide &Tgg &1
2. A microscope is set to 10X eyepiece and 40X objective. What is the total magnification?

e gEHasit 10X e 3R 40X 1w % forg wmmefom 21 38et ot Tae w22

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?

aTe T T T FEAIRT o G o6 1=l T &R ‘e’ Tad & 3 TS T FRiT ST W S & ar 3F&r ‘e’ Ty fammm o swerm
g faas am?

a) To the left oY 37X b) To the right aTfeft 71T

Answers
I

State whether True or False
Faret & freferRaa s o § ar s

1. True 9

2. False; eyepiece is the topmost part of a microscope, which is closest to our eye.

FH; AP GanaR(l = gl S e 2, Sl gH 317 o gl e 2 |

3. False; while working with high magnification we should never use the coarse adjustment, it can break
the slide.
U, Ioa ST o T HH HLd T T T THTIIST HET T STAM H¥ft TaT heAT =1, THT i O EATES ¢ et € |

4, True 9

Tick the correct answer
TE FaTd W A 1 e e

1.b) 2.¢) 3.b)

Task 6: Estimating the size of a specimen
I 6: Teh THA o HATATT hT SATHAT

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

Y [ ohl 39 JTfENTH SohTS oF GTfard fored™ o &9 8§ H9 Hehd 2 |
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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 GEHERN A hael Bl THAT b oG o [T ITANM & Afeeh IToh SRR o SAThe o fIC Hl FEAHTS TR SIT TehelT 8 | UET
A o TG, B TEe AT ST 4 ST aTel ShITRT 3 o T8 3 Ueh STTHTIA T SITH ST =1TeT | 36 SEhTIRTd =R o §9-
& HET AT S |

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

ST o1 ST TSI AT BIT €, 3TI-&1F 3T SATHI 3T & ¥ & ST 2 |

Procedure:

[ERUEITE

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.

Gewa(l o e 0T UH 1 T | 10X AT e shi foreteh e o w1 wel feorfa o o | Soret Sriis HEl ol qel deh SH1d
STeT ek foh UHT o1 1S Ueh S7eh HIshd § 7 37T ST | IS 39 AT 3T FT | HH Teh TITSI 3@ T TR & ol g9-81 ol 19
ST 1 mm BT | 3R AT 2 TI1eHT oAl 3@ U1 1 & ol g9-81 3T o318 ST 2 mm 8T |

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

Tk GEHaRT # 10X ANGRIF I8 6 TR I (3-8 1 A TorefieieX 2 | 3119 Sl o 39 BT T SYART ik
T AT SIS AHA/AEGHT T ST el HL e |

T mm = 1000 micrometer

1 mm = 1000 HATSshIHIX
Therefore, diameter of the field of view is micrometers.
TATT, G- &1 T T HTSshIHET R |

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.

S Y 3 % T /AT 8 = 75 Tl aoT e S H 9w T A o6 (<1 Rl 9 s 3k ST 3l ST AT |

Width of pen line Width of pencil line

U & it it v =g e & @i T T i e
Size of specimen 1 particles Size of specimen 2

T 1 o T T SRR T 2 T HTHR

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 $EehT SIS T 1/2 X 1300 HIZSHIHIE = 650 HTgshIHIZT BT | AT S THAT G281 i <1815 1 1/5 &l 19
FHEhT STATHA =1STE 1/5 X 1300 = 260 HIShIHIST AT |
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Appendix for the teachers

forerent o fere uftiore

Figure 1: Pen line under a 10X objective lens

forr 1: 10X erfigeas o & e arerq @ ©i=h w8 Figure 2: Pencil line under a 10X objective lens
Yar orr 2: 10X Afvrgvash o o e tfber & efi=h s

Figure 3: Letter 's' under a 10X objective lens Figure 4: Letter 'e' under a 10X objective lens

forr 3: 10X <firgeers o & e 37em ' o 3: 10X sfirgyerss o & e 37a1 e’

Figure 6: Pollen grafns under a 10X objective
lens

Figure 5: Salt under a 10X objective lens )
o 5: 10X sfirgyass ofg & 413 T e 6: 10X afvrgees fa o <= wmT ot
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Figure 7: Yeast cells under a 10X objective lens

forr 7: 10X srfirgyass <ig & = @it sifdreRmd

“ \; u‘,‘b' "'“?lz_.-‘.
RETRCTL sl ’.f. ‘_’.é?-‘:‘?"
Figure 8: Yeast cells under a 45X objective lens

R §: 45X sAfgas o ¥ e @i HITTHTE

Figure 9: Cells of spring onion under a 10X
objective lens

for 9: 10X s1firgeass e o = & vt o feeres it
V-

Figure 10: Cells of spring onion under a 45X
objective lens

for 10: 45X sifvrgwae o & = Fed e
fescTeh shY ahITITeRTE
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