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Moon and its shapes

< 3T AT FAT
Introduction

M

Changes in the shape and size of the Moon, over the period of a month, has always been an intriguing topic
for children. Even many adults have difficulty in understanding the origin of these phases. One of the
common alternate mental models which many learners sometimes struggle with is that the phases of the Mo
on occur due to changing shadow of Earth on the Moon. Many of the difficulties in understanding the phases
can be addressed by bringing students’ attention to:

AR HISTAT TSI IMBHRI MO STHRAA / | BIVIRT {GHUIRT 9563 81 GBS are! /
PIRIANNS fqenegiadl Jgda U pgeardl / Igdddl / FARSd 99T 3dl. el 3h
HleMedles dareal el /SAMNie RO / o FAIS] reaull Idmd. FsTar TSl gedid
IS eSS T HAT qahdld, B M Yeb AHTY GIRN AR FfeRayd 31gT 3feb feremeft o
FHG[A HATT oI/ ASHRAN. TG AT FHGH ST ST reguil I, T oI Jedidhs
fenegi ag g bedl ST, e :

(i) a ful month data about the shape and orientation of the Moon in the sky,

() STHTRTINS 5T THR AT I M2 Tieadl Afd=aRIde faar (AT

(i) the Moon’s rising and setting times on different dates, and

(i) TTTEAT ARG/ @zl BI0TRT TG Iey 31 A5T Ji<dT deT, JAToT

(i) the observations of sun and moon simultaneously in the sky on certain days (during day time).
(iii) DTEN SR / fafre fea=it g anfor = a=h Uareded! doses! FRIeror (feaawrid)

We eventually learn that it is not the Moon or the shadow of Earth on it that changes. This is an effect seen

from Earth which happens due to the changes in the relative positions of the Sun, Earth and the Moon, as
the Moon rotates around Earth with sunlight illuminating a different region of the Moon everyday.

T YA TCSHIG AU & RIBUR Ml B, dg (Farar AhrR) fhar e dgrar Teu aracit
AT g3 BId B, 81 URUMH / AR gediasad MIATAT fasadl o G, geal 371for @ Jiear |rdet
WY/ (RIdMed/ SIHHe S0 geaife O Idl, RO s Gediviad! fhed aradl e
GBS SRR G AT AT AT YhTIRIC Bt ST,

In this Learning Unit, students will try to draw conclusions on their own by analysing real data about the

moon and also learn about different terminologies related to the phases of the Moon. The unit consists of
two tasks. In task 1, students will do a role play activity to depict (and thus visualise) the motion of the Moon
around Earth, and in task 2, each student will fill up a table, and answer questions, based on the information
given in the data table.

I eIy "gehmey, faenedt derfowit srsear fagrh / wifedia A3y e W fshy Fwrevarn
T BT ST AT HAMa! dITeod] YRHTNT SEles Riddies. I gchid 2 Holdl T3 3MTe;
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Pl 9 ALY, Tg GATHIE HH IRYAV Bl (ST Al ))& SIRAJUITATST (31107 37211 JehRat
S BruaTaTe!) faenedt gt aaquil wReile (Role playing), JATOT $ell 2 7ed T faenedi dacmele
Hrfeci qui WRdTes AT Taared W3 fIaTar / Anfeciiear samRd =il SR 3NeRiies.

If possible, students may also observe the Moon in the sky for a month and collect their own data and

analyse it.

3T ST, faemedl srdIdies daTd Udh Afg MRIevediess & srdhdrd snfor wad: fagr / Arfed Mer
HE [I3Y B & BN,

Minimum time: 3 sessions of 40 minutes each
fha ds: wo MATCT=aT 3 AT
Type of Learning Unit: Classroom and (if possible) field work
Y TCHIAT TBIR: I STOT (3R ST TeIeT &3 BrITaR TR
Unit-specific objectives
Heh-fafRE sig
e To study the phases of the Moon as seen from Earth
o GRdiaReT AT dSTeAT HesTaT IR Dol

e To visualise the motion and the orbit of the Moon around Earth

o GG d5Ta TRYHTT 3T DHeTT it BT BRI (I 3 SIoaT AR W HRIT)

Links to curriculum

JRIRTHATR ga:

NCERT Class 8 Science textbook: Chapter 16: Light (Concept of light path and shadows)
NCERT Class 8 Science textbook: Chapter 17: Stars and the Solar system

Introduction

Mo

We have observed that the Moon changes shape gradually every day, from full Moon to new moon and back
to full Moon again over a period of about one month. The changing shapes of the Moon are referred to as the
“phases of the Moon™. In this unit, we will understand some ideas related to the phases of the Moon, by
doing some tasks and exploring answers to some related questions. After we finish writing the answers, we
will discuss all the answers together and try to arrive at a well-reasoned answers.

TehT HAE=ITIT HIATaLN STl DRI GRS, YITHYRIT SHTIIRRAYT ATfOT 8T Yifiudd gogm
9505 BId T, © AT UTEd!. FSTT AT Se S Al AMBRIAT TSI B3l T, IT FEIIT Tehd,
ISTT BSAGH! JATYU] DTS Pell D ANV I BTal Jia] IR NG Bral AboddT FHO[H TR
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3MEId. Wl SR o5 STedTaR, 3MU0 &1 99 IoRial USAauul adf &% AT ARG -qheTd

Materials: Paper, pencil, eraser, etc.

ife<d: ®rTe, Ao, Wevar SIel

Task 1: Role playing activity

Feit 1: Yt aaavft et

“Orbits” are the paths taken by Earth and the Moon as they move around the Sun and Earth respectively.
Note that the figure is not to scale. (The sun is shown much smaller than its proportionate scaled-down
size. It is also shown much closer to Earth than its proportionate scaled-down distance.)

geaf} 37T g STIeh™ A SO gedt JF=ariactt ST AR fhRard o A1 e oToid e ‘dwer” g1, / (gedt
3T =i 3eh¥ I AT gedi ArearHigell ST ARTH fhRATa T ARG Bl =), Jeids Qoo
ATl FHTO 18!, It AAie &l (G 1T JHIOI / aRdfdeh JATHRTUE U S8 SRfAST 318, T9d
G 1107 geal) g’ THTO/ arsifdes SiaRTea Jos-Td G YeaTeaT 31eieh Sae SIRIfIe3 3178

The orbit of Earth makes a plane in which both Earth and the Sun lie. Similarly the orbit of the Moon makes a

plane in which both Earth and the Moon lie. These two planes are actually different planes. The plane of orbit
of the Moon is tilted with reference to the plane of Earth’s orbit around the Sun, at an approximate angle of
50.

AT H&Hw Ueb Udles BIdl ST Y3Tel Yot JAfOT i Sl-a I ST, TIHTIE Tl Hharos! Uh
Jes gl ST gl AT < SI-el R STAdTe. Bl GIve! Ycles Ucele diTaiTed! JATed. daredl Hherd Udes
2 GATHIGT TR UTT=IT Yod=aT haldl Yae3 =l gos-Id fhfer 3aTol 5° DI desoies / Feheses 3MTe.

Let us play a game which helps us understand the different positions of the Moon between the Sun and
Earth, during its different phases.

ST (AT a3l / AT bosiedl) (STATER / SRFAT) F 301 gl JredTeiies s AT
S HUATRITS] SATI0T Ueh Wb Weg Al

Instructions

SEEl

* Three students will play the roles of the Sun, Earth, and the Moon. Other students, who are not playing any
roles, will observe the activity from a distance.

< feremmell g, gedt a1for <is aiear YHd! AreRedle. gar e, St Siorere! YHdd Teld d graved 8

Pl UTEIes. (ATSATAT SARTIET / ITS[es1 SH RTg)

* Head of the student playing Earth's role represents the planet Earth, and his/her nose is an imaginary
person on Earth’s surface.

CC BY-SA 4.0 licence HBCSE. May, 2022 3



Vigyan Pratibha Learning Unit Moon and its shape

gea=T YT ST faenedi™ i g Jedian Meh/Ug TSI 30T T A7 3 Y=l JEHRIaRIc
T BTeal~h el FHGET. (/ Ged=ar Yffdhd sresedT faenedi=ar Sld Furol Yot 3111 QT 1 Tl
GATIRI3 Ueh lcdi~Tch Fail FHY).

* The student playing the Moon's role will draw a circle around Earth, to represent the Moon’s orbit around

Earth (This is not absolutely essential, but it will help).

el YT SOguIRT fereneil gediviecd deTl Her RIfIuITare! Us aqde dlees (8 3azdd Are! (It
TR ATEY), (TR SUART 3 / T AGd BISS).

* The student playing the Sun will stand at some distance away from the Earth and the Moon. This student’s

head should be at a slightly higher position than the heads of the other two students. (He/She could be
taller or stand on a small stool or chair. )

AT Y 3RTeserT faemedi gedl anfor <is I Brel JiaRTer ST jMele. I1 fqenegid sib 3av
S fqemegiten oSy J9 WIMER 3703 Uifesl. (garean Yfddle i/t faemedl 39 ary aredrd fbar
GBI CTATER fhaT GTar IH I ABNa).

* Here is some information. If you are looking from the side of Earth’s north pole down at the plane of Earth’s
orbit, you will see that the Moon moves around Earth in an anticlockwise direction, Earth moves around the
sun in an anti-clockwise direction, and the Earth rotates around itself also in an anti-clockwise direction.
Keep this information in mind as you play the game.

Udles ATl feaTd =1 / 3 Brel Aifedl faesodl e, SR Jeel / 3MTaur geaiea] IR gaThg WIorel
foRIF / SIS yedi=ar wefr Ude Uifdes ok 31 fadies &l s gedivlad] gsurarel dreaiedl Iac
(Ifrafeaa/aeaadrcaveg) faar hRal, gl JaiHiad! gl dledi=l I a2 (Ffafcad)

fOhRT 10T gl T HIadiadles TRl dhIcai<dl Sac Qe (afafedd) fhd. =1 & Al W
GBATAT &I Sl

* Fix the position of the person playing the Sun’s role to indicate the direction of sunlight.

GAYBTRTE (31 SRIATIUITATS! AT YT TSGUIT=AT fenei= i (ST iz a1

* The person playing Earth’s role need not go around the Sun and can remain stationary at one position, as

we want to focus on the phases of the Moon. This person can rotate on his/her position itself as per the
need to observe the Moon’s phase.

1T fHeT Fotraur=aT faemeaiaT qamiad fhrvar IR A1ET S1for 1/l gant f3wmoft fFRR g 2red,
BIRU] ATATHT ST DHesiaR @&l Do DHRIY 8. ATl D3l YEUATATS! IRSIJAR ol/dl faenedi
AT / 2T RTTER i 3.

* Now make the Moon go around in its orbit with its face towards the Earth. To begin with, let the Moon be
between Earth and the Sun.

« T TSTAT Gedihs /=T faa Sl JT9]/<I8RT dHad Tl dhard RIS FiMl. Foald HRaA Tl
I YT 31701 G =T SRR 31 2.
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Guess which part of the Moon's head will be illuminated, and which part will be dark due to the absence of
sunlight?

JFET T QTS BRI DY ASTIT DIUTAT HIT YT STAS SATOT FATDT2ITeAT FURRATHe DIVET W ]

(PIVIAT HIT BIRIET 3H) Blges ? fbdT

* Now let the Moon take a position such that Earth is between the Moon and the Sun, and all the three are
aligned.

« ST T AT 3 DRI bl gl & g 07 G ATeaT SRR 35 07 f=el Uebl I 31l es.
Discuss which part of the Moon is illuminated, and which is not.

* Now let the Moon take various positions in its path. Let the students guess which part of the Moon is
illuminated and which is not.

3T TSTAHT ATAT ANER o] ST T M. ST DI AT YT Bl A0 BIOTd 18!, I
3ieTot faemeiar &% &

When the face of the student playing the Moon is always towards Earth, students have to do mental

visualisation for which part of the head is illuminated. The side of “the Moon’s” head illuminated by the Sun
would keep changing and the observer would have to imagine different part of the Moon’s head being
illuminated by the Sun. Here, the students may take some time to absorb the information being conveyed
through role play.

TaTel AT HROM=AT faermeaten IevT Sl | Yedihs 31, deal Tl SIaTdl DIVl {1 JehTiRId
ST T8, AT ol ok [qenyi=l HREl. RO IS TR S0 “darear” SIardl a9
IS MBI AT B o=T faemeia / FRiedTesT Gaies darear (AT UehTiRId BIv=aT diTdiTedT
HRTHT Sed=T BRI NI I, faemeaien et aaaul g Ao Alfed) HSTUITIIS! ATs] 9@
CIVEEDI

If the students have difficulty visualising which part of “the illuminated part of moon’s surface” is visible to

the persons on earth, they can try an alternate model. The person playing the Moon’s part while moving to
different positions can keep facing the Sun. This may help students consistently visualise this person’s face
to be the illuminated part of the Moon. Thus, by observing what part of the illuminated Moon’s face is being
seen by the observer on Earth, one can visualise the phase of the Moon. In reality, this alternate model
involves another approximation as it is not the same part of the Moon that faces the Sun all the time. The
Moon rotates around itself while it is revolving around the Earth. Rotation period of the Moon is nearly same
as its revolution period. Therefore, only one side of the Moon is seen from Earth. For detailed discussion on
this role play, please refer to the booklet on “Basis of astronomy through role play” by Venkateshwaran and
Gupta (see Suggested Resources for full reference).

SR et “dgrear UhTR Wil DIVl 4R Yedia’les il YHRMM fGde, Jrdl dod-r
PHRUYT (SR [Aemeaidn) sreav Id e a- o TART URRauTE aT9R 6<a 31T, daTal YiH®T ArhRRT
fenefl / el avaTesdr WY/ SIdET YS9l YAihs b 2Add. Ao, fdereai a1
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ferenegien/eraiar 981 dgrar qad YHIRId 8% ABURT W FUH Sl HRUIN Had 8lge. 370
bR, gediase FRIGRIST Taren Sl 41T JabTiRid fG|al, drd 91T =@gT€l ol A GHodl I56.
PRI 3720 37T BT, A1 GIRA UfoRedTa / ISTERI SMURIT b IGHRNT / T[EId 318 BRI Tl did /
ARG / Gebd AT T84 GATEAR T, og GedHIad! fhra rqarr ol wdHiac sxdles thd 3l
ST WA fhRvarar (YRTST) BIcsTad! 81 AT YeHiad] hrogr=r (TRYHT) draEedt vaerd
3. AT ST Uehd qTo] Yediaas e, YAl qoquiiaiies fdwR =rdo, @i saR= 3Tor wl
=T “Basis of astronomy through role play” IT JRIEGET HUAT HaH &1 (Yo FSHNTST Fadesed Al
7).

Full Moon and new Moon

GIoTHT 3T TR

At which position in the orbit of the Moon will a person on Earth (who is at the position of the nose of the
student playing Earth’s role) see full Moon (or new Moon)?

ST Derd a5 DI [SHT0f AT Jedla’lss AR (Jdi=aT Yiehd srfesedT fqemeatear Aar
AT IOTAT (e SHTarR) e ?

Where should the Moon be, so that it is full Moon (or new I\/Ioon) for an imaginary person at a point on the
back of the head of the student playing Earth’s role? (The orientation of the Moon is important to note
here).

g ffdhelles faemearear STl ARMes aTS[e3l Qe ekl T8 3131 bed-T bhodl, T foreardre
SIS (fhar srmmaran) feauarITd 9% BIs JMTIT ga1? (I AT fE=I Belra 8ol g J11).

It should be clearly noted that irrespective of where the nose is facing, if it is full Moon, it is full Moon ! That is,

the Moon has to be oriented with respect to the Sun in a particular way.

T E BRI P ATh BT QST 31 ATAT Ha<d 7 <dl, SR YOI 31es, = <t QI 3 | weorerd 9g
TopT fARIE TR e fazid 3rul, sfTaedd e (ST gaT).

As Earth rotates, each and every part of Earth will experience full Moon (or new Moon).

T2t gl fhRl, T geaTea] qdd RIS UHOTAT (fdham 1) el ST Bl (el AJHd
IL5).

Someone who knows a little bit more will say that when the Moon is between Earth and the Sun, it is eclipse

time. You can point out that the students have been placed at different heights to avoid such a situation.
Then you can say that though the Moon is in the same direction as the Sun with respect to Earth, it is not
exactly in a straight line. Also, you can use this as point of reference later whenever you explain the
phenomena of eclipses in the classroom.

ST ATSIBIR ATl 3ATe 3T freneil #v] 31 &l dg SieeT ged! A1for G Fiear SR !, Al B
TEUITET 3. 33M IRIRAAT STEUATATST 3Tar 31 i AT D! [ i=T qiaiTesdr Ietear gdfdes T8,
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AR ATYUT [ ABAT D1 YT FTad g 8T SR GATTHTY AREAT/ T4 (S3NT 312, TR I el ARS
R ATEN. T, R STegT A0l ATl USUTaTec WEHR T &les de] HSHATS] BT &l aTd<a 2.

Half Moon

SO

Guess at which position there would be a half Moon, and discuss it in your group.
3Felis; PIVTCAT I 3RYS T QTS DR AT T JHe T i Dl

The angle between the Sun-Earth-Moon is 90 degrees, at two positions of the Moon in its orbit around

Earth; at these two positions it will be half Moon. Notice that this time, for everyone on the surface of Earth,
it is half Moon.

<5 G R SRAATT =T e &I RATH1/ST/fSahTofl g — gedl - =g aiear sx¥g1=41 i 90°
BIl; I I1 S RITIER MdTs 3R, Belld &1 &, ATdos! G YSHIRTIaRIe Td MRIeThr Tt srefes
3T / 3.

Discuss that during the motion of the Moon in its orbit, the bright portion of the Moon (as seen from Earth)

increases for some time, and then decreases for some time. When the bright portion of the Moon (as seen
from Earth) is increasing it is called as the waxing of the Moon, and when it is decreasing it is called as the
waning of the Moon. Now, guess in which half of the Moon’s orbit it would be waxing and in which half it
would be waning. Explain this by role play. Notice that when the Moon is going from full Moon to new Moon
it is waning, and when it is going from new Moon to full Moon, it is waxing (krishna paksha and shukla
paksha, respectively).

ATEEd TAT DR DI A5 ATAT Beld IRYA BRI IRIAH, Jedided g™l dgral YhIRrd 9N Hrel
BIBIATS] TS ATV FAR DTS BIGTATS! HHI BIdl, ATAR =] BRI, (JATIR UTfees 1) Sieg] dgTl
YHTRIA AT aTed STTal, TSI dsTel g1 (waxing of the Moon) FEUTTd JATOT STET TETAT UehTiId HIT HHT
BId STl TS 5Tl & (waning of the Moon) F&UIATd. AT, JGTST ST BT FGTd BIUTT 37ed| Heard
J&! BISTh ST PIOTAT 37e] Ferd & BIsch. T YHDT Joqull oY WY PRI, BeId =T Bl Sl g
GISTHUTE SFATaTRIT R (F1 Uet) ST [T AT & BIdl, IR ARG GIorA=an R

(3T UeT) AT STl g1 B (3TIehH, PHIT Y&l 3T107 3 UeT).

Task 2: Analysing a data table

ST Q: AifEedt R {3y

Table 1: Images of Moon taken on different dates along with rise and setting times. In all pictures, west is top
and east is down. However, depending what time of the day the image is taken (and hence if the Moon is in
western or eastern sky), the brighter part of the Moon may be visible upward or downward, or slightly
rotated.
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a1 9: AT f&gall / RGN dgiad ) SoRe Il daigaR darel giamr gaedr / feuen
3fTed. |d ey, av i ez s @res! qd fa=m arme. A, e« sioren do! i vdel/ feusht
ATeR (ST WU SR < i fhdT dea AThTRITT 3TAe X)), dardl FebTiard W aved] fhdl Wiese
15151 et fepfra fRepT STerciqg 31 2rehdl.

Sr. No.
ﬂ .
)

01

02

03

04

Image of
Moon
CEEL
gfcrHT

Date

GINEC!

18/02/2018

20/02/2018

23/02/2018

24/02/2018

Rise
Time
EEIER
4t d

08:02

10:01

12:15

13:07

Set Time
EEIRSII
4 I

20:00

22:39

00:31

01:31

Sr. No.
ﬂ .
G0

05

06

07

08

Image Of
Moon
CEEI
PIRE]

Date

26/02/2018

28/02/2018

01/03/2018

02/03/2018

Rise
Time

EEEL

15:04

17:10

18:12

19:12
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EIEE

Set Time
CEIESI
) I

03:32

05:27

06:19

07:08

Sr. No.
67

09

10

1

12

Image of
Moon
EELE
gfcrT

Date

LN

04/03/2018

05/03/2018

07/03/2018

09/03/2018

Rise
Time
EEIER
4t d

21:06

22:01

00:13

01:54

Set Time
EERSI
ClEr)

08:36

09:18

12:06

13:29

1) In Table 2, fill the columns 4 (Moon shape) and 5 (Boundary) of using the information given in the first

three columns

q) TR 2 AW, YR I BT f3St AT aru=ss Y61 4 (ASTAT SMHR) 371 5 (FHRET) 4RI

Table 2: Observation Table

|Rof: fAfteror aRoft
Date Moon-rise | Moon-set | Moon shape (orescent / half / | Boundary of Bright
IRY time time more than half (gibbous) / full / | and Dark region of
Jereurl | derdrE] | absent) Moon is (convex /
EEY I% ST ABR (TSP / 3ffdg / | concave)
3reger SR (PAR) / qol / | dsrar geeiiRia s
TIRESR/ATURRI) TSE AR AR
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CIEEENAREED)
18/02/2018 | 08:02 20:00 Crescent Concave
EEEIN S REED
20/02/2018 | 10:01 22:39 Crescent Concave
EEGIN SNCED
23/02/2018 | 12:15 00:31 Half moon Convex
afefds afeds
24/02/201 | 13:07 01:31 More than half Convex
8 3reTyer ST (PAfR) BIECED
26/02/2018 | 15:04 03:32 More than half Convex
3T ST (PfR) BIRCED
28/02/2018 | 17:10 05:27 More than half Convex
3reTIer ST (PfR) BIREED
01/03/2018 | 18:12 06:19 Full moon -
qui oy
02/03/2018 | 19:12 07:08 More than half Convex
3T SR (PIfR) BIRGED
04/03/201 | 21:06 08:36 More than half Convex
8 3regTYer ST (PAfR) BIECED
05/03/2018 | 22:01 09:18 More than half Convex
JETUEAT SR (PIR) CIRCED
07/03/2018 | 00:13 12:06 More than half Convex
3reTer ST (PfR) afgdsm
09/03/2018 | 01:54 13:29 Half moon Convex
S RCT BIECED

2) Study the table and state if the following statements are true or false.

Q) deaTd feosaan wifeian s & Yol faam wea fhan s/, o @i,

a) The bright part of the Moon is always towards the Sun.
a) dSTAT TBIRIT 9T T84 Galdhs 31l

True, 9
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b) The boundary of dark and bright part of the Moon is always concave.

b) TSTAT TS STIOT YehTIRTc HINT AT AT T8I SicTaish 37l

False [The inside edge of a crescent Moon is concave, while for a gibbous Moon it is convex. Refer table 1,
images 9-11]

Y [Fgep IR 3ATciies DHST/dTS] icTdsh 378, TR ol PR YHTE HS1/dTo] dfedsh 3. AT Tkl
1, gfeT 9-11 UTET]

c) The Moon does not rise at the same time everyday.
¢) T GRS UHTd dob! ITae ATel.
True [It rises approximately 50 minutes late every day because of its own motion around Earth. ]

A [l BRar dgrean Wa:Hiadl [hvares (IRTSIHD) df SRS AR 50 e SRR
I ]

d)The Moon does not rise on a new Moon day.
d) ST gl Tgied gid T2l

False [The Moon does rise, but its side which faces Earth does not receive sunlight. Also, it rises with the

Sun and due to sunshine we can not see it. |

I [SFTaTRI=T faqzie! dg Sradl, UNq Yedies 3-Tesed] YSHITTEGR FAYDIRT Ued 18!, T34, dgiad

JATGATGRIER BIAT MO GATBTRTS ATATS] <5 fadd TS / JMI0T <; UTg Aol T8l ]

e) On the day after ful Moon, we expect the Moon to rise around one hour after sunset.

e) UIMMFMR gH= Ra=l, RAFIR YR Th dNN I8 STde, SR AMST el 3.

True [On a full Moon day, the moonrise happens at sunset, hence one day after full Moon, the moonrise will
happen nearly 50 minutes later. |

J [Hiftrr feaah, dgiey QIR do! s, o Y=l el fGawar / go=T feaal, dgied

SIgaeda 50 e ar 8lsa. |

f) On the day before new Moon, we expect the Moon to rise around one hour before sunrise.

f) SHTIRI=AT eyl faa=ll, JARIT=T AN Uh o1 A o5 Ideh, =M1 Uil el 34,
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True [On a new Moon day, the moonrise happens at sunrise, hence one day before new Moon, the
moonrise will happen nearly 50 minutes earlier. This phase of Moon is usually very faint and may not be
visible easily to naked eye. From some locations if the eastern horizon is clear, it is possible to observe it with
naked eyes. |

I [HTar=] f&q3l, YAl 96! Taiqd BIdl, BT JHERIT Uh faasy el dgied AN 50
fAfeidl Blge. TaTel 81 o1 AUl 37d &t/ He/ fhepe & Ao AT Sloodi~il ABSIRIT S|
ool <les T4, el fSarunavad/ [3Hiofl SR qddeies fRifst wes i a) 9T SlediHT dl Hol
IESEENN

g) In a waxing fortnight (shukla paksha/bright fortnight), the Moon is already in the sky at sunset.

g) IsgErdl UHRdSAd (IFS U / THIRG UERdSI), de GIANKTAl Aol IR Il

True [The fortnight from new Moon to full Moon is called as the waxing fortnight. On a new Moon day, the
Moon sets with the Sun, and after that, everyday it sets 50 minutes later. This is why during a waxing
fortnight, the Moon will be present in the sky for some time even before sunset. |

A [SHTITRIYREA UIHUT=T YeRaSITd] BISTUIT 3 UeT TN, JHTaRISG], s JIaRIEaRd
HATgesd! 3N ATHAR g SRS 50 Ffei=iar Araedl. AT 3[da YTl Braadld g & JIRargdrd
hTe] I DTN fog BrTal. |

h) In a waning fortnight (krishna paksha/dark fortnight), the Moon is already in the sky at sunrise.

h) <% &aredl YeRdsyd (W Ye/ TUse  UERdSl), JARIARMLGE T ShRI 3l

True [The fortnight from full Moon to new Moon is called as the waning fortnight. On a full Moon day, the
Moon sets when the Sun is rising, and after that, everyday it sets 50 minutes later. This is why during a
waning fortnight, the Moon will be present in the sky at the time of sunrise. ]

A [UITRGT SRR YeRaSITeT HWT Y&l T, GO, G SAT g didesd] AT
R, g GRRIS 50 AR Aqwdl. BU[d $W Y&l dlaada/ieRasdrd dg garadredr dol
STHTRIT 3H. ]

3) Imagine that we are astronauts and have gone in space above the plane of our solar system, and we are
observing Earth and the Moon from above. Rays of the Sun are falling on Earth and the Moon from the left of
the page and are parallel to the bottom edge. In the diagram (figure 2), draw appropriate diameters of Earth
and the Moon, to separate the parts receiving sunlight and the parts not receiving sunlight. Shade the dark
part with your pencil. Next, assume a tiny observer “O” on the surface of earth, exactly along the line
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connecting the centres of Earth and the Moon. Draw an appropriate diameter of the Moon to show which
part of the Moon will be visible to this observer.

3) BT BRI DI ATYV ARSI TSI AT AR I GIHAT5 AT AT IR A1 B 30T
3T9oT et JMIfOT <is Il avad FFRIEor Id 3imela. gare fdror gedt Jfor < Jiegrar urredn SralhgH
3ATIOT TBIST FHITR N3N TS AT, Pl (3Mpeil 2 HE), YT T A5 AT AT AT BT AT
GITDTT TSAH W ST FIUGR 7 TShes N T Hxal/ AT I, SuHIRGa ART JHATdH S5
OIS TTeg BRI Y&/3AT, AT 3Mfor dg Iiear Hhai=r SIISum=al YWaR gedie] JEHNER 3 Uh
IR/ MRS 3 eI exT. A1 FRIFSIST dgTar BVl 91T S3THT S © SRAuardre! sl
I T BIal.

4) Based on your diagram, answer the following:

4) A1 AGT LR Yoies SN l:

a) Is the observer in the bright part or the dark part?
a) FRYeT® TRIR/FH T 4RI B TS& W AT 2

The observer is in dark part.
et TST 9T TR,

b) As seen by this observer, how much of the Moon's disc is bright (less than half/more than half)?

b) FRIeTT UTfEeaToHToT, SgTar fahell WITT TehTar|T 3118 (STETTUET B / JeATUeT TR ) ?
More than half. 3fEATUEIT ST
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c) Let us assume that the diameter of the Moon is 2 mm. Then the diameter of Earth will be approximately 7
mm. At this scale, the distance between Earth and the Moon will be about 23 cm. Draw a diagram of the
relative sizes and the distance between Earth and the Moon. By looking at the diagram, it is possible to
conclude that observers at any location on Earth will see approximately the same phase of the Moon. Do you
agree?

c) 3TTIUT 314 A, BI T g1 2 [T 3118, TR g sy AR 7 il i, a1 JHI0gR, ged!
3T <5 ATeATIes SR GHR 23 1. 3. YT M7 e ATeTcles iR ATMOT i<l AU ATHR i1
3ITP<IT DIST. AT UTg AT FIhY DIl IS BT DI, YR BIUTATa! [SHI0 FRIed e T

el o3l FHI / AR fa¥dics. aregmil Jrel e Hd el 61?

Moon

Earth

Yes. Due to extremely small sizes of Earth and the Moon, as compared to the distance between them,
observers at any location on Earth will see approximately the same phase of the Moon.

BIY. gedl JAOT =g AiedT SIRT=AT S QIaids! ATHRAT JAd GBI RIS, Jeataxles DIvdral
TR/ fSBToMaRe FRIEThT STl Hesl ATTRUI0 AR/ AT faciles.

d) Where will the Moon be on the full moon day? In your diagram, mark the position with a circle, and label it
as F.

) WA= faerll =i IS 3RIe ? AT MM, AT WIHTHIF! ajed dIeT M1 ITST F 2 719 1.

e) Where will the Moon be on the new Moon day ? In your diagram, mark the position with a circle, and label
it as N.

e) ST faefl e BIS 3T ? T P, AT WATATHIE dgjed DIeT 0T ITSAT N & 1 2.
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Rays from the sun

>

O

As seen from one orientation (say vertical)

Rays from the sun

>
39,
»

As seen from another orientation (horizontal)

f) Will the shadow of Earth fall on the Moon on a new Moon day ?
f) SrHTATRIE faa=l gl Aae! TgTar Tse) 17

No, on a new Moon day, the Moon is on the same side of Earth as the Sun, therefore Earth's shadow cannot

fall on the Moon. A common misinterpretation for this scenario is that Moon being on the same side of Earth
as the Sun will always lead to solar eclipse. Note that the Moon may not be necessarily on the line
connecting the Sun and Earth and hence need not be a solar eclipse.

TS, TR faa=lt <is 3ol A gedI=dT Yard aTS(ail JIAdId, T JeaTe] Alach! dsTar Ted ATe!.
T (R T 31 Teb IRHAST G-I ATe 1 AT dgadies eIl UehTd IIole SRIeT

SR YAUEY BISe. W& BT B, dg barred G AT gt JT1 SHSUIT=IT ¥R TATaT 31101 T
ATEY 8IS, B 7RO T,

g) As seen by astronauts, Earth rotates anticlockwise. In question no. 3, now place a second observer on

the surface of Earth, on the upper edge of the dark part. Does this second observer see a sunrise or a
sunset?
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g) JIARTBIRIT UIZATIATYT, Y HeARTT BIca=dl I a2 (afrafeda) . uz 3 7eY, 377l
U ORI [FRIeTdh eI YSUITaR, s ATl av<d] bl SHI BT, 3721 AT ga=a1 Flerhres

Tated o gakd feis?

We have assumed that the Sun is on the left side of the diagram, and from this angle, Earth appears to

rotate anti-clockwise. Thus, the second observer is moving from the darker region into bright region. Hence
the second observer must be watching a sunrise.

3ATIUT 3 BT TR TS DI G el 1] STeAT IS 3T 0T IT DI, Jeal! TSIl Il

a1 Rl galey fades.

h) As seen by astronauts, direction of the Moon’s revolution is also anti-clockwise. So is this a waxing

fortnight or a waning fortnight ?

h) SIARTSARIT YR eITIHTN, TT=T YRYAUITE! (ST Te) TSIl Biedi=T [d¥eg 3iTe. ) & 3d
Ue] 378 1 HT UeT 372 ?

Direction of the Moon's revolution is also anticlockwise, hence the Moon is moving towards the same side as

that of the Sun in the sky with respect to Earth. Therefore, it is a waning fortnight.

ST IREHUTE (ST TSTodrd] Il Iee 3MTe, T da AThIRId FIIHT ged=ar faar
HRD IATE. T, BT P01 Y& 3778,

i) Can you guess this?

) T YT TS BRI B2

(i) During a lunar eclipse, the Sun, Earth, and the Moon get aligned. But we don’t see a lunar eclipse on
every full Moon day. What do you think is the reason for this?

() TETBUTT SXFATT A, geal 37107 =g UhTa I AN, IRy IS I IS d5usyl fadd
ATE]. RIS BRI BT 3 A JBIST IS ?

(i) Do we see a solar eclipse on every new Moon day? Give reasons.

(it) IR SR faazll YTt GAUE fad H17? SRl 2,

11. Suggested Reading / Resources

11. 31feh TreFATASY/ ded

1. An education research paper on the difficulties faced by learners in understanding origin of phases of
moon:

Subramaniam, K., & Padalkar, S. (2009). Visualisation and reasoning in explaining the phases of the
moon. International Journal of Science Education, 31(3), Special Issue on "Visual and Spatial Modes in
Science Learning'', 395-417.
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2. A short children’s film in Hindi (™25 min) made by NCERT in 1999, including role play activities by
children:

https://www.youtube.com/watch ?v=z1EBUKZ-MHY

3. A shorter YouTube video in English (™ 4 minutes) demonstrating phases of the Moon:

https://www.youtube.com/watch ?v=wz01pTvuMa0 & feature =youtu.be

4. Timetable of phases of the Moon for the current year:

https://www.timeanddate.com/moon/phases/

5. Brief introduction to the different terms for phases of the Moon:

https://astrosociety.org/edu/publications/tnl/12/12.html

6. Venkateshwaran, T. V., & Gupta, A. (2009). Basis of astronomy through role play. Bharat Gyan Vigyan
Samiti, New Delhi.

http://www.arvindguptatoys.com/arvindgupta/role-play-eng.pdf
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