Vigyan Pratibha Learning Unit Moon and its shape

LU 8.15 Moon and its shapes
g SOT ATAT HAT

Overview
STeldl

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 Moon 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:

AGTT SMBRIT UPHT AT BISTaed (SR 805, ST MU0 FSTT BT FBOrdl, 8T faemeaiard
EHIE U peral AWy 3Rl 3 Hie ARIQEIS ATl BT Bl daGdTa? ATdl HIRU FHARIA]
el AT, ISTT IE3AT HAEENT 3HH GARM Heudl MR, D! Yh Hedl Ul FGTaR
TSosed] YAl Aaoid dac) SedTe TaTedl HAHed gacs Bldld . 3 [enediHr 8 FHe U]
STl T, FaTedl Bl FHSH AT fenegi=n Jom=ar sreavll §eios Jelics fqeneate et aga g
BT A, BT

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

SATRTRIT TSTAT [ERAUTRT MR IMMVT &M<= A YT Afe~aTeies Aifgt
(ii) the Moon’s rising and setting times on different dates, and
I TeodT ARG BIVTRT TG IS ATT AT TG RITAIT ol 31T
(iii) the observations of sun and moon simultaneously in the sky on certain days (during day time)
BTE! BRI el I AT e AT YahTd do8] dhosos! (-RIefor (fea)
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 TG TTHIG MU0 & RIHUIR T8I b, =g fdhar g TR TSoie! Ardel ATead g8 8id
e, AMITAT YedTgw fSHUIRT BT R I, et JMfor =i el |riel W Bl g aiqo
g U AT, BRI <5 e HIgd! e e GAUDIRYS TeTal GRS dIATe] HIT YhIRI Bl
3T,

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.

1 ey gehigR, faemedl derfowil srieredr Aifedi™ a3 v dvae W FIspy BIevaTa T Bl
3ATIOT TSI DTG ARG JUT=AT TATedT TR ST Rrepeiles. IT TShId 2 Pl 3Ted; el 1
AL, <5 GAIHIE B3 IRYAV !, ¥ IRIGUATATS! (T BT Svarrat) faemedt qffant ggavft (Role
playing) HRMe, IMOT Felt 2 ALY, TS fqemeft daara wifedt e onfY1 Jaunhies Arfedas
fraReseaT 93l SR 356,

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

3R STy, faenedl sreEis dg/ Te afeanr Rl ax 3hdrd it Wd: Aeasen
AR fIs3 9o & Frhard.

Minimum time: 3 sessions of 40 minutes each

U A - 20 e 93

Type of Learning Unit: Classroom and (if possible) field work
Y TChIAT UBIN : T3 AT (3T ST HidaodT ST

Unit-specific objectives

I UcHrAl Iey

¢ To study the phases of the Moon as seen from Earth
G TR TSHUT=IT TS TT Hhos e W B0l
e To visualise the motion and the orbit of the Moon around Earth

g IHTerch dsTd RYHT ATOT et i I feneai=ar SR I HRU]

Links to curriculum:
JRIRTHATN g -

NCERT Class 8 Science textbook: Chapter 13: Light (Nov, 2022 edition), (Concept of light path and
shadows)

NCERT Class 8 Science textbook: Chapter 17: Stars and the Solar system (March 2006)

Introduction

M

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
well-reasoned answers.

3{TI0T TEdl 1 dGTedl BRI Ul AR=Iredl Blaradid avRiol, UTHuRE SMTErRaid ior geat
QUi 838 a3 dae BId S, STl Al & eed] ATBRIAT ST B3l UK. T YT HThI
AT BTET Pl e SATOT AT DTEN YTl ST A TS D! DIal Heh Ul FHSH HUMR
3B, Uaidl ITN (g SR, MUl QT | IRl Gh{AAq0l =l HRadl 301 T3l SN
BNYTATIT YA BT,

Materials: Paper, pencil, eraser, etc.
?:IT%FJ : dlilg, LJR‘IO‘), LCIISEEN ﬁciallcihl

Task 1: Role playing activity
it 1: YfAeRT ISl Pl

CC BY-SA 4.0 licence HBCSE. February 2024 2



Vigyan Pratibha Learning Unit Moon and its shape

"Orbit" is a regular path or trajectory that an object in the space takes around the other. The path
taken by Earth around the Sun is called Earth's orbit around Sun. Similarly, the path taken by the
Moon around the Earth is Moon's orbit around Earth.

BTG YETE] I ST GRJHIG! GebT SRTdIeh AN fhRcl. [T ARTAT AT IR “Hel FUrdle.
T AT gedt FatHiasdt fohec 1 Aot gedt= atiaca el FordTd. g SaT AN s GeadHiac
ARl T AN Tl GedTHIacial dHel =B ordTd.

Figure 1 shows the orbit of the Earth around the Sun, and the orbit of the Moon around Earth. 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).

3Tl 19 YT AT el 301 <gTel gealHiaci <l Hell SIRFach! TS, &1 el JHII ATe!,
Il Aie =1 (YA AT dRAfdd ATHRIVE YU S8 Srgdel 8. a9d I 0T gedl gregriies
I SIRTUET A gea=a i ST TRITH] 3MTR).

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 5°.

YA BeHD b Ucich dcl, ST U1 GedT 31101 G S8l SRAdIe. ATAYHI aTed] heros! Ubh
e g ST Gl JATMOT < GIvel ST, Bl QIvel Ucles dTaiTe! AT, TSIl hard Udo) & FaiHrac]
TOhROTT=T AT heredT Yeiesredl o3 SaTol 5° BT DI Doeres 3.

Not tQ the scale
31 Ef?i THTOTT AT

Figure 1: lllustration of the Sun-Earth-Moon orbit
3Tt 1: GA-geft-gis g et
Let us play a game which helps us understand the different positions of the Moon between the Sun
and Earth, during its different phases.

AT AT Ueh Wb WeadT | FGTeAl el daerdT=1 G AT Gl el SRR o S I, B T Wl
3T FHS TS
Instructions

SR

* Three students will play the roles of the Sun, Earth, and the Moon. Other students, will observe
the activity from a distance.
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A femedt g, godt i =i Jiean AT AThRedle. v (el Areamn siavrass &l ool qReIe
qrEies.

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

g YT 3RTesedT fqeneate Sl wurol el o1 QT AT FUrol Yediakles Udh blcdi-Tdh el
AT,

* 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).

<eTed YHhdies faemell sl gediviad Hell SgquIrRIST U I Plee (B e ATal, Uy
AT Hed 8IS A,

* 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.)

otz yfredies femedii = gt onfr = afeauRgT @l sfiRer 39 TEs. fod S1% O gH
feremeaiten Ared 99 arges ifest (garear Yffddies ot faenedi=l 3= a1 Frevd fdhar S8 caarar fohar
GATIR I 0 3.

* 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.

Ucles Hifed faIaRTd =1, SR A1 gedi=ar IR gaTdh g Aoyl (G2 JedI=dl herd Uees Uiiges av 3
e 1 g5 gedivlad] aedTerel dieaiedl Sae (Ffaafead) fazr fhrdl, gedt gaiHiad g
PHIe e fea (ufvafeaa) e ool gedt WaHadiedls gediered] el Sae G2
(ricrafeda) R, &1 ATl gl Wesd T el o,

* Fix the position of the person playing the Sun’s role to indicate the direction of sunlight.
QAT fa= SRIquITATS! garear YfHdhcdies faenfeme e i &,

* 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.

g YfvesT qoTaun=aT faeneaiest gaiHrac fhRuare 7Rt Al ST 1 gat famoft RR 1g 3k,
BRI IS TG BSHIAR Be dbiad BT 8. FGT] Bl UBTAC! IRGJAR Al faemedi
Tl Hacl! fthea arepdl.

* To begin with, let the Moon be between Earth and the Sun. Now make the Moon go around in its
orbit with its face towards the Earth.
GodTd BRAM daTd WA AT M1 G ATeaT SRR 3 &1, 3T SIS JeAIdhS 8RN Ha ATe]

HeId TR .

Guess which part of the Moon's head will be illuminated, and which part will be dark due to the
absence of sunlight

q’%sf\'ﬂ.cﬂ\ﬂ BT DI IS TIT DI AT SOTSTd 3T SMI0T ﬁﬁﬂ@lﬁ ) AR DIUTAT HIT DT3[ FAH D
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* Now let the Moon take a position such that Earth is between the Moon and the Sun, and all the
three are aligned.
SATAT TG Tl T 31 BT D1 GeAT & d 301 G AT SIRATT AU AT {78 GebT TR IV A3
Discuss which part of the Moon is illuminated, and which is not.
ASTAT HIOTT WIT SoTSTd 31T ST HIOAT W HIBIRITT A5, IT =l B,

* 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.
ST TS T3] T AR STTeod] S g 1. STl HIVIT AT HehT131cl Bl$ed ATOT HIOIAT AT, ATl
JIQTST BNI.
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.

<iaTe] AT BT faereatar dgvT Sie] Hdd Yediehs 31, el ATl SITed] DIl HIHITaR TehTal
3, TN TS SaR faenedi=l BR1dl. FIHo TbIRId Soyes! “darear” SIaTdl a15] daed ITe1es 0T
arEuT=aT faEreatl guie daredl SadTd UhIRId BIUIR STl W, T JaTSl HRIEl S, I,
A1 g3quil ey Fifreses] AT FHSTUITATS! faenegian orer de 31 Tl

If the students have difficulty visualizing 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 visualize
the phase of the Moon.Another assumption in the alternative model is that the same part of the
Moon is always facing the Sun. But the fact is that the same part of the moon is not always facing
the sun. 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 el “dgrear UHIR IS SV 4R Yedia’les o=l YHRME [SHe, Ardl dHedl
HRUYT SV I A, TR o TG YRTEUTT dT0R Ha 2Ahard. dardl YihT qSauN el didiTeod]
ST ST 39T T8R1 GATDHS S 2Ahdl. AT, [TLeIIAT AT eairar I8x] FUre] darel el TehT2rT
81 ABUIRT HIT WU Bl BRI Had Blss. N3N TBR, YATIRIS FRIADBTST dgre ST 9T TehTiard
o, e /T # TSl ‘<t o3l U TSIl Ager. JATT TITauTd ATURIT Ueh TME eI R el IATe Bl
TSTET A U AT <8 GARFER L. U7 R 3137 3fTe &1 5T ard e W1 T8+l araaR
T, Siegl g gedIadl fhd 3rdal d@T dl WaIddiadiel e 3rdl. dgrar wdHracd! fhruarer
(IRTST) BrEdt 8 Arear gedirecd fhrograar (IRYHT) BISEdivder ¥dl. g dardl Yhd
19 gl fadd. AT aoauiadies AfawR aawrdl, @dcsar 0T il A fesfEesedn “Basis of
astronomy through role play” I §&Tchal AT H&H BT (Yo AGHIATST Fadeses A JaT).

Full Moon and new Moon

GIfoTHT 3T TR
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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)?

TGTA] Berd dg DI [SHIUN AT YedTaRies eI (Gateal YiHdhd 3RTesed faermeatear AT
) WY (e srTar) fedies ?

Where should the Moon be, so that it is full Moon (or new Moon) 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).

gl Yfddiles faenea=ar Srearear qriles aIo[erl Eral el 318 331 beddl bol, o) foearrd]

SIS (fhar srMmaran) fequar st 9% o TS gar? (I A5T [S3M SeId Hol AT 3MR).

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 Y BRI Bl AT BT AT 31 ITST HE<d 7 T, SR GIfOTHT s ax <l U :1e | :eorerd g
TopT fARIE TR T fezid e gl

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

STt geal) fthvdl, T godi=aT Ucdich WITaR GIUTAT (fehdT STeT) Brge I 3Tl

Someone who knows a little bit more about eclipse 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 discuss the phenomena of eclipses in the classroom.

ST TR AISIBR Arfe 3Te 3 faermel | arbdra o =% SieaT gedt nfor i Jfear axwar ar4dl,
degl 1 BrosTal TEuTe 3. 372l TR STavIrRITST 90T |iY 3hdT b faemeai=T aieiesar Jeter
THACser TS, JATIUT IRET AT 3l Bl Yedgwad ifeged, IR =a AT G ST Gebrd fe2rest oy, R o

3TGT ARG XN ATEId. T8, STegl e i UBUIEEe) dal BhRIch deal HaH T dxies JeT aT<a 3l

Half Moon

g

Guess at which position there would be a half Moon, and discuss it in your group.
3Felis; PIVTCAT AT 3145 T JGTST D] ATV T e T I Dl

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).

TR 4 PRI D GG AT DHerd [ AT, Jedigwd ulfeel a- STl UBTRId W el HIGTITS]

T fadl JAfoT ge hTel BIBMNTST HHl BT Sl Sl dsrl YHIRId 91T dled Siil, ATe]
TSIl g&! (waxing of the Moon) TV JMTfOT STegT dgTaT YehIRId W HHI BId ST AT FaT &
(waning of the Moon) ¥UIATd. 3T, JAGTST BRI DI AT HETT DHIVIAT AT HEI dG1 Blged SAT0T
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DIUT LT AN & Bl ? B Jve! YidT gaqull HoHga WE $HRI. S &1 di, g IfvHIgT

SHATITRIZT R ST <] e8] T & BIdll. ATAT VT Ul T, SAMMOT SFHTERIUTRL GO

RrcfIeT AT d5Tet gl Bl ATesT Yeres TaT TSI

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 gedIHIa bR ST T Phard &I dal i — il — dg i1 SRRIE1 DI 90° BIdl; AT e
doo! 3feies e es. T &1 1 T dodt gedTaries T ahIeh feas e,

Task 2: Analysing a data table

Helt 2: TFAT S faqa fasSwor

Sr. No.

Image of Moon

EELELEIRRI

01

02

03

04

Date
IJRNg

18/02/2018

20/02/2018

23/02/2018

24/02/2018

Rise Time

EEERIEIGE

08:02

10:01

12:15

13:07

Set Time

EEESIEIEE]

20:00

22:39

00:31

01:31

Sr. No.
3ThHID

Image of Moon

EELELEIRRI

05

06

07

08

Date
IRNg

26/02/2018

28/02/2018

01/03/2018

02/03/2018

Rise Time

ERERIEIGE]

15:04

17:10

18:12

19:12

Set Time

FERATd 93

03:32

05:27

06:19

07:08
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Sr. No.

09

10

11

12

Image of Moon

EELELEIRRI

Date
IRNg

04/03/2018

05/03/2018

07/03/2018

09/03/2018

Rise Time

ERERIEIGE]

21:06

22:01

00:13

01:54

Set Time

EEESIEICE

08:36

09:18

12:06

13:29

Table 1: Images of the Moon taken on different dates along with rise and setting times. Depending on the time and
the position of the Moon in the sky, the actual appearance may be different from what is shown above.

TTERT 1: ITTedT ARG A& G AT TN TSRATAT doo! deTedl Hes el Wi, JTHTRIe dard AT AT I
AR AR @Y AT Srafdeamie e g 2T,

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

given in the first three columns

1) T 2 989, gfge < Yah=ard faosdlt wifel araee YaTT 4 (SiSTa 3R 3MfoT 5 (AR R

Moon shape (crescent/half/ | Boundary of Bright and
Moon- Moon- more than half (gibbous)/full/ | Dark region of Moon is
Date rise time | set time | not visible throughout night) (convex/concave)
g deTears | derard | 95T JMBR  (YSHR/AAG/ | TETAR USTGST Iors AT
I I e SR (PIR)/ Ui/ | Brorg i AT
NELNIER IS GIEEEZEREED)
18/02/2018 | 08:02 20:00
20/02/2018 10:01 22:39
23/02/2018 12:15 00:31
24/02/2018 13:07 01:31
26/02/2018 15:04 03:32
28/02/2018 17:10 05:27
01/03/2018 18:12 06:19
02/03/2018 19:12 07:08
04/03/2018 | 21:06 08:36
05/03/2018 | 22:01 09:18
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07/03/2018 00:13 12:06

09/03/2018 01:54 13:29

Table 2: Observation Table
TR 2: (3918707 TeriT

Moon shape (crescent/half/
more than half (gibbous) / Boundary of Bright and Dark
Moon- | Moon-set full / absent) region of Moon is
Date rise t|m§ time R EEIEIIEIN (convex/concave)
Fﬂﬁ@ dalcdid] | dgIdldI] (W/STW/GTW'T&[EIT WW&H@T&TW
a q SR (PAR)/qui/iREeR/ | AW AT (Sfgdsh/3iadsh)
(SrgufRre)
Crescent Concave
18/02/2018 08:02 20:00 FePR idE
Crescent Concave
20/02/2018 10:01 22:39 FedR afqd®
Half moon Convex
23/02/2018 12:15 00:31 aref = TRdw
More than half Convex
24/02/2018 13:07 01:31 e ST (W) Ifdw
More than half Convex
26/02/2018 15:04 03:32 reTyerT ST (W) Ifdw
More than half Convex
28/02/2018 17:10 05:27 reTerT ST (W) IRdw
Full moon
01/03/2018 18:12 06:19 ‘I“h'a -
More than half Convex
02/03/2018 19:12 07:08 reer ST (W) IRedw
More than half Convex
04/03/2018 21:06 08:36 TeTer ST (W) Iids
More than half Convex
05/03/2018 22:01 09:18 areeTT ST (W) IRdw
More than half Convex
07/03/2018 00:13 12:06 areTeTT ST (W) Ihdw
Half moon Convex
09/03/2018 01:54 13:29 aref =i Thdm

Table T1: Observation Table
TR T1: (A¥0eror Tamar

2) Study the table and state if the following statements are true or false.
2) deaTd faosear Aifedta 3w d&d Yeis faeum sRieR fhar 9@, o @i m.

a) The bright part of the Moon is always towards the Sun.

ST YehT13Ic AT e GaTeaT 2T 3Tl
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True, sSN[€X

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

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

o [dadRIE! AR Bl 3iddh 3, TR Faredl PHR HETHSIS bel digdsh AAd. HUIT el 1,
e 9 < 11 U8T]

¢) The Moon does not rise at the same time everyday.

b GRS UhTd dodl SIdd AT8l.
True [It rises approximately 50 minutes late every day because of its own motion around Earth.]
IR [ BT geadrga! fhrar (aRyor). a1 fhruames e SRS AW 50 e IRRT Swedl. |
d)The Moon does not rise on a new Moon day.

TR fe g dg ey gid AT8l.

False [The Moon does rise, but its side which faces Earth does not receive sunlight. Also, it rises
with the Sun and due to sunlight, we can not see it.]

I [MEarR= fea=iie! dg Iadl. U AT Yedies 3RTesed] USHRTER JAUHRI Ued ATel. add,
<5 GIERIER I AT =T YBT3 ATTTAT b (A T8l ]
e) On the day after full Moon, the Moon rises around one hour after sunset.

ISR g=T feaalt, GIRRTIR GAR Qe AT <is SIedl.

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.]

RIS [GIftH=an fea=i, 9oy QI dal gial. T UitM=aver ga= faazll, dgiey Saasde
50 faferei= S3fiT 8. ]
f) On the day before new Moon, the Moon rises around one hour before sunrise.

JHTIRA TS T fgall, GATGTeaT GHR Teb T AT <ig SIedl.

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.]

ISR [T fGazh, dsiqd GaTedr=dT debl gil. FUd AR acd faasfl dgiad A 50
e amell il dgTl 81 Bl AHIYU 3 fhehe I AT AT Sloodi~il FESIEsi G ATl
BTe! [SHTft SR deheies fRIreT s aRies, TR T ST ol dHesl fasg 2T, ]

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

d5 g <] YERISAT (F[de Y&l/IHhIRIA eRaST), AR dal 5 STehTandd 3Tl

True [The fortnight from new Moon to full Moon is called as the waxing fortnight. On a nhew 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.]

RIER [SHTGRITRLT AT GeRTSATHT Il el T, AR feaall, =g Faiariax
ATl AT TR Tgs GRRIST 50 AT Adesd SITdl. B[ Yo Yald, da GAKIATEE! Bre! o
SICIEIRAES SIS
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h) In a waning fortnight (Krishna Paksha/dark fortnight), the Moon is already in the sky at sunrise.

oS AT YERASATT (P &1/ TTSS UeRaeT), JAIGAST <5 DT Al
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.]
IR (GG SFTTRITAT=T UeRaSTes] HT Uel T, U0, G SIad JFarl dg Aded]

3T TR < GRRIST 50 AR AT, U< HWT Yard YIS AT dob] =g b1 il ]

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
“0"” on the surface of earth, exactly along the line 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.

BT BRI DI AT IAARTBAIR JATEIT VT BT T GAATT TT 1T R el el ATfoT
30T g1 AT < Fie g FFRIeTor it SMTeld. ATl fhvor geat anifdy < Jiegrar urredn Sralhg
3T TBIST FHITR 3M3N TS| AT, P (3] 2 9L, YT T A5 AT AT AT BT AT
GBI TSe5ed HIT TOT FAUBTAT 7 USehes AT d¥Tes GG Ucies. AUBIRIT AT JHAThSIes UIRTes
TTES B, 3N, AT AT =5 AT BT SIISUITAT VAR Yed =] YSHIER 311 U Be™ MRl ‘O
TEI GRT. AT FRIETHTAT ST DI W G2IAT 3 & SIRIGUIRITS] sl Iy AT PIal.

ATepeil JHTONT TE]
Not to the scale

\\\\\\\\:\‘

Figure T1: Moon phase for observer O (To be Drawn by student)

3Tl T1 : 918 O A1ST FsTel B3l (A= sl HI@vr STU1erd 3iTs)
4) Based on your diagram, answer the following:

AT P MR Yies I &1 :

a) Is the observer in the bright part or the dark part?
RIS YHTRHA R B Te] A AT ?

| The observeris in dark part.
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FRlere TS | T8,

b) As seen by this observer, how much of the Moon's disc is bright (less than half/more than half)?
FRleTdT TfeeaTymToT, 5Tar fahedl W bR 31T (STeafue wHI/Teiier SR ) ?

More than half.

T STRAT.

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 on a separate

page if needed. 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? Explain.

SITI0T 31 AT, b dsrar e 2 ). e, TR yedi=n e g 7 ). gige. 31 JHIongaR, gedt
3T T AFeATciles 3R GAWN 23 AT, 3. TR TSI Tl Aol HRTGTAR GeAT 371107 =g i e
3R JTIOT i TeiTes ATUET IR TN STl BIal. el YTg JeaiaR hivreral [Soroft Filerds sraeara
QAT TSI BT AR (G 31T By DIl A D12 AT Jral TS ATETd Bl 7?2

Figure T3: Diagram indicating the relative sizes of Earth and the Moon and the distance between them.

STeit T3: GAT=T 0T AT ATUET JATDR T AT ATUET TR SRR AP
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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.

B, g1 3T =i AT JIaRT=T Jo51d, Qe ld MHRAT AT BB JHeIM, GRS HIUTTE]

fSHTMeRa FRISTHTAT AT HAT STadSTdes AR feadie.

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.
d) UITH=T fall 9 IS 3RIes ? e JATdhld, TN RATHHIE! dqe BIeT 3T ITST F 2 1d .

Rays from the Sun

IpipgH elet famor
——

—>

E—
As seen from one orientation (Say Vertical)
Tept R mifRears (et an)

Rays from the Sun

Fathg amelet fpvor
—

EE—
—>

As seen from one orientation(Horizontal)

TepT ¥ qife (¥ arer)
Figure T4: Full Moon day (any of the two drawing by students are fine. Drawing both may help bring more clarity
to students)

3Melt T4: GITRET foqw (feneai aies SFts! SIVKIE! YT Blecd dle5es. alel QIS Blecdrd o

fremei= 1fdres TEAT AvATH Had B DA )

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.
JHTATRIT a3l A IS 3RS ? T AT, TN WATATHIA aged BIET 0T ITST N 8 1 2T,
Rays from the Sun

g alelet forwmT
—>

—>
@
As seen from one orientation (Say Vertical)

B wifgeas ("t a%)

Qehl
Rays from the Sun

PTerg aMelet fhvor
—>
— E
—>

As seen from one orientation(Horizontal) 3T clhl THTOTTd "IIS(\I
b 29 TIfReIRY (T aTr) N?t to the scale

Figure T5: New Moon day (any of the two drawing by students are fine. Drawing both may help bring more clarity
to students)

el T5: SFERAT feaq (enedi=l adie SFte! BIvKE! Y@ $Ied™ dle5es. el WIS Hrecdrd o
feremeat= sty T vy Hed Hva A
f) Will the shadow of Earth fall on the Moon on a new Moon day?

ATl FHTOTC TE]
Not to the scale
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TR fEazh yedi=l Araeh! dTaR Ue e &I7?

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 fae=lt <is 3ol A gediedl YT aTS[3T ST, U YeaTe] Alach! TsTar TS ATe!.
1 R Tl 31T Ueb IRAHST AT Bl GATIHTIE daadicl Jedredl ThTd JIo[ail IR GRdod]
TR B, S B &, 9% SHarfad G 37T gedt i1 Srevrm=ar XNaR T7aT 7foT FTe JAE
glscs, © TR HT8].

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?

JIARTGBARIT YIZATIATY, GedT Teaeared] HIcAied] Sae (¢ (afrafedd) fhrd. 2 3 #ed, 3frar
U& GOv1 FRIeT® g1 USHITER, T8 HITAT aRed] hea] SHT BRI, 371 R g1 FRierh e

T ) i e ?

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.

3ITI0T 31 TR G038 DI G Pl e ST AT TS AT AL, Yodi TSAT@IeA] BIcATeT G
feRle fthvd sTedTe fad. sren R, gavT fFRlerd Teg HIIhg JhIiRid WIHE Siige. T

a1 e galey fade.

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?

JARTBIIRI UTE T, dgreal IRYAUITE feaewies TsATaredl Hledie favag 3. R 81 Jde
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.

<gTEl gedTrad fhRuaTE feRedls TesATare] BIediel I e, U Y=l Ariel g3 <1 faRia
31E T QRIS =5 JFTdT2Id ARDHl. T, BT P U&7 3713,
i) Can you guess this?

! ATETE ST BRIes B2

(/) 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?

ASIEOMIT SRR G, Gl AT g UhTd T JdTd. IR SMITAT IS UIHST AGUg0l
fad TS, YIS BIRUT DT 33 3™ JFaTel dIed ?

(if) Do we see a solar eclipse on every new Moon day? Give reasons.
YU JHTITR] éais I ATTITAT ‘iiej‘/l'&'mul IrEH-ICI D1? BRI,

11. Suggested Reading/Resources

P qraarITS/ded

1. An education research paper on the difficulties faced by learners in understanding origin of
phases of moon:
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Subramaniam, K., & Padalkar, S. (2009). Visualisation and reasoning in explaining thephases of
the moon. International Journal of Science Education, 31(3), Special Issue on "Visual and Spatial
Modes in Science Learning", 395-417.

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=wz01pTvuMaO&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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