Vigyan Pratibha Learning Unit Moon and its shape

Moon and its shape
BHl6VEYLD 2560T 6L GG ETHLD

Overview

FHHS&LD

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 sometime 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:

Blevalledr aUlgaIld WMHMID jemalley, WMSHEEHTMID gHLMILD LOTMHMHISET
GLHNSGEHEHEHEG 6TLCUMSIGL elWlILLL (Heusms @)\ (hhaE6Tensl. bleveller
FHEMGVEEITITEOT (phases) @auMenmLl Lflb&GsmeTeug QuUlelIsHehesE&HEw0
FOUMVMHSTET  @QIHSHRME. @SS SHMHUATEET  GLIHLOLITEVTGETT,
Blevalleor Gev eflwpld Lflullesr mlpedley gL  LOMMMMHIGSETITEV S TeoT
FHEMEVE6T GG FTR6OTME0T 6TedTMI LNETTEH6L G55 M6dT MILD QLIMSIGUTE0T 62(1H LOMMHM)
6TEOOTEOTS STV FFlLG®ermenty. LleTaupeucoreummlsy SHeUeorid
QEausHermey, Mlevalledr  FHemevsemerll  LFlbSIQsmeTeusHiev o 6t
LI6Ve|B5L0ITEDT F6UMT6VE60)6IT LOMEDOTEU T 86T 85L_[H5HL_6VITLD:

(i) a full month data about the shape and orientation of the Moon in the sky,
() BlevalledT allgaIlD LHMID ITETHHE H6T HemFWenolienlid GMlss
R0 LOTSHB DHTE (P HT6SHET,

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

(i) QeueuBeumi BT seafle Mlevey 2 HEH@GW0 WMHMID WenmU|D GBIHISET,
LOMMILD

(iii) the observations of sun and moon simultaneously in the sky on certain days (during
day time).

(i) GMIVILCL Flev BT _serfley (gL CauemeaTuilev), Blevemeul]d @ flulemeorlLd
26T CHISHT L 2 NDICHMTEHESS 6.

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.

Blevalley, 2j6LeVgl HeT GeL el Ldluflesr Blpedley, LommHmHBIGET

Bl&LaIHevemn6en eTeTliend allempalley SMHMISQSTETCMD. @&ifluledr, Lyl

LHMID Bleve] & weummlerr FmiL @ULIL Blemeusemerll GLITmISS!,

LuLoludlev @IS SmeorLILIGIM 62(H eJlem6Tey s T @)H8 &6M6V&6MT. [H16V6Y

Lllemwd smmleumd CeuemeTulley, elQeuUm(H BTEBL @G&Ffluler mlevalleor

QeuslCaum LIGH&HemeT serfly GiEFuiuLh.

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
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student will fill up a table, and answer questions, based on the information given in the
data table.

@QBbss sHme Lflalley, mlevemeus @GMIGEH 2 600TemLOWITET  HT65HEM6NT
QLTMUGISHE0T eLOGVLD  FrUILDMEOT  (LNLG6USH606T T (HeUSME&  LOMTeooTeU T 6T
WLWMHT QFUIITTSHET. GLSILD, BHlevadledT FHemevseneTd FMiHEH QeUelCalm!
I|(HEBREFTMSHED6TE HHMISHQHTATUTIHEAT. @ U6oor(h  GFUILSHENETE
Q&EMeTLEl @Qb&EsmMmey Lifle). wWwsmeswedsy, widlenuwld smnileu s
Blevalledl  @QUISGEHSMSE alleTss @@ URIGSHML] [BITLSE  (Role  Play)
QFweITL g0  FHILL 2 6memeory.  Gswld, @ UeorLmeugl  Q&Fuwedlsy
RGICGIMH LOMEOOTEUIHLD @@ L Lelemenorenl BIFLILQITIS6T. 356
QEMR&HELILL L BT &6 QUITMIS S CoeTalld:6ha & LS everflLILIMT&H6T.
If possible, students may also observe the Moon in the sky for a month and collect their
own data and analyse it.

FISHUGLDETMMTEY,  LOMEOTEUIS6T  Blevemeal @@  MHSHHHE Tl
2 MMICHTHSE), SHIGET QFTHES Srasmens CFsflsgs  aumemm
QLT MWEVITLD.

Minimum time: 3 sessions of 40 minutes each
GMBSLLF GBILD: 40 BILAL_MIG6m6TE Q85600 L eLNGIT M1 |LOTE)SH6T.

Type of Learning Unit: Classroom and (if possible) field

et fledl eor 6UEM S5 QGLILIEM LOMHMILD SETLILIMLLD
(FMTSTLGLOETMITEV).

Unit-specific objectives

urLUfley snibs ©)6vs &6t

1. To study the phases of the Moon as seen from Earth

1. LLLUN6L @B LIMTSHS6UTMI HleVall6dT 860608606 LT TUICIS!.

2. To visualise the motion and the orbit of the Moon around Earth

2. Lllemwl& amleumld mlevelledr & mmILILIMenS LIS SMLIENE6TE GI&FUISH6V.
Links to curriculum

LUTLSH L L &SIL 60T 2_6Te GG ITL[TL|&H6iT

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

PlW&LD

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.

R6UGEUMTH BITEBLD  Hlevelledl eIqelld UIQLILIQUINS  DTMIeIemsd  BITLD
HeUel1SHGLIGUTD. HLESL L @) LMH SHMVEFHV, (LNWHleveumsWImbS!
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Smalmengwng  mml  Weoor(Hh  (WWblevalms  LmTSmg.  Blevelleor
LTOILGHSOTD 6l BIGHEM6T BT “Blevalledl 860608561 6TedTMEMLD&HTGMITLD.
Flov QFWELEHMETE QFUISID, eUDemmE FMiHS Fev CoHetallsHEnaHGLI
LIS6LEH6T S TMUIGUS6T  eNeV(ND, DHlevalledT &emevdseT GMISs  Flev
HHSSIHMET @bss HHmev Llflallev Lflbsiasmaremeurd. allemlgsemer
TP 55 LIN6dTeoTHT, [BITLD 2{60)60T6U([HLD 6260T MICFTH S H6V[HSIEMTUITLEVITLD.
SIHSHD QUTIHHSILD ellemLG6m6T 36l (LPWMHEF&HEH6VITLD.

Materials: Paper, pencil, eraser, etc.
QUITIHLG6IT: SMTHGLD, QLIETFI, O ILITEIT (Eraser) GLITGTMEMIGL.

Task 1: Role playing activity
Q&FW6V 1: LUBICHML] BITL& GQEFWeuLITH

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

Gflwementd smmleumld Lylullesr smoililmensun, Widlenwd smuileusLd
BlevadledT S mHMILILITEMS UL LILLD 160 Q& TR &8 LILIL (H6TerTeoT.

) o

Blevay

Figure 1: lllustration of the Sun-Earth-Moon orbit
LIL_LD 1: G 60T-Ly LO)-1Bl6V6) FmmIL i ITen s USI6oT 616mTLILIL LD

“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.)

Ll oo Bleve, wWwemmGW  @&ifluwedr Wmmith  Ldlenwd smmled(pLd
LITeN&HHEMET “GrMmILILITeNG 6T 6T60rMENOEHIGMITD. @LUILIL D GLOUIUITeoT
TR GHHME Q&M (HHEHaIVemMe. EIRGFFIOWMES FHESLILIL L
Slemenauall @M@ @Giluer WsEFFMWSTS ST LLULL(h6Terg. 2G5 GLIMm6y,
FHHHLILL L Q5 meneveneualll L& @& BV STl L LLL (HeTergl.)

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°.

Ldlulledt shmiliLmenssd  SeTeHeusmer  Llujd  @Glwsid @ (he@LD.
ICHBLIMe, BlevalledT FMHMILILIMENSS HeTHHev LAl Bleveld @)me@GLID.
@euadlgeoor(h  SHeTHIGEHEL  GelelCalmmerenel. LLAuler SFHmILILMmSS
HETSHNBHS LITTSSMTE, Blevalled &HILIMeNSS Semh JmSSTL 5 1GEIf]
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G5 MeooTE S0V &FTULHS)([HEELD.

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

QeuelCaum HemeussafleorCUngl, LNe@GD GHlusus@Ghn @Gl Blevey
T(HSHHOSHTATEBLD  GeualCam  @eoUUlLmGmerl  UflbsIQ8smeTensLn
aUem 5 WI6L 6(H ellemeTITL_6mL QL 6VITLD.

Instructions

ERETAI

* 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.

- Gflwedt, Ll LDMHMILD HlEVEUTE eLNEIT M LOMETTEUTEET [BLY LILITIE6IT. 6ThH&5L1
LTSFTSHOSWD  6T(HSHSIHQETETETTS — LOMEoTaUT&HT  STTSH 0 HHS!
QIFWIENEVE 66D L ILIMTTEET.

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

- Ldlullest LTSS T5 560 BlY&HEGLD Lomevore ifl6dr HMEVLILIGS)
LLO&CHTemeTs: GMIs@D. Gusayd, widluller Gmurlililéy o 6TeT 6@
BLTTE U6 NG emE SMLIEMETE GIFULIS Q15 TETEHMHIGH6T.

* 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).

- Blevalledr LUMGEFHTEH 6L BLL&GSLD Wmevoreld, L dlenwid sgmmilueer mlevelleor
FrDMILILITE0 60U @M QLTS  aeIbhHLGalecor(hid. (S
SLL L6066V, Q4,60TMeL QIS LILISETOTS TS @) (HEELD.)

* 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.)

- Gflwesfledr LMTEFHTEHV [BLY.E@GLD LOMetoTal(T, Hleve] LMMILD Lylemulaill_ (b
FIM & QEmemsvailey HIM&GaUtr(HLD. @\HS Lomesorelfledr &eme6VLILIGS) LomMm
@uevor(h)  LomevoTeUiSafledr  HemeuliGTHGememalll.  Snflgere 2 WFSH6V
@ H&HEH Geuetor(hllD. (2_WITLOMET LOMEoTeUTTS: @)(HEH&HVMD 3(6L6VE, Fm!
BITMH&TEV 3J606V! (NG EMEAULIEL 36T BledT M QS MTETETeVITLD.)

¢ 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 anti-
clockwise 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.

- v soasar @CsT. LWwler el SIHeuSHOmBHS  SHer
FOOILLTNSS SeTSHmS LTTSRNTSHQ6Termmey  Lpdlemw!  Blevey
@L6h&FLOWITES smmMleULD, LuLol @& Flement @)L @eparOumes S mHmiD LoMoLD
Ldlufledr  &pmSUD  @LERFWPIULTS  @@hSEWD.  allememwmhueuUns:
@) 55561605606 BlemeoTalleL 6061555 GG TETEBMHISET.

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

- Gflu eefluller Heangaw GMleEILD QuUTMIL (b, GSFluefler LUTsSHIs5Hev
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BL9.&@GLD LOmeooTelem T CT @)L &FH6V Hl606eVUITE: @) ([HT 86006 MHBISET.

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.

Ldlulledr UMSEHTSHFHOL HIUSGSWD maooel]  GHlweners  smmledr
GeUetoTL WLIFHI6VEm6Y. BlevadledT Semn6eV&H6Tlel BTN HEUEITID GIFaISHIEUST6Y,
RCT @LSEFOVL U  BEMVWITS @ (HEESHEVMD.  Hlevelleird:emeuemiL
2 DOICHTHEGLD CHMaIES FHmaITD, QBEGLD QL SSNGHESH Ul
F(HLOLING QEMETETeVITLD.

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.

@QUIGCUME!, Lyblemw LUMTSSUTM SHeoTenlenl L sHmILILITenGS U6V BHlevemel
BHIJFQFTVMIMBIGET. W TIDLUSHe, LNGGD GFluasen @enlwiley
Bleve] @ HEL_(HLD.

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

BleVaUTs BLYEELD Lomeoorell &emeulller eTh&LILGS eerflliQLMmID

LHmIth Gflweerfl @6veuMTEEMeL THSLILIGSEH @UL LTS @)MmHaELD
6TEOTLIGDN S 26T G\ UL MBI SH6T.

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

@LIGUITE, Bleves&LD G lss @D @ el Gul LAl @) (&@LU UITET 6(H
@oUUILBlemevenul Blevey 6f(h&SIG6 & maTeT Coustor(hlD. GLOSID, @)emel
eLneoTMILD GBIEHGCHTLI6V @) (HESH Geuevor(hLD.

Discuss which part of the Moon is illuminated, and which is not.
Blevalledr ThHSLILGS eafllIQuUMID, MHMID 68 alQUMTS  6TaTLImS
FHVHSHINTWIT(H HIGSHET.

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.
@QLIGUTE, UTemgsUilsy 2 atem Lev @@ULILBlemeudemer Blevey ei(h&SI5
Q& MaTETeVTLD. BlevadledT eTh&Ll LGS eefllQuUMID WHMID 6THSLILIGS
6N QLIMITS 6T60TLIENS LDTEI0TEUTE6T 26T &85 (H)LD.
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.

Blevalledr LUMGFHISHV Hl&H@GW0 Womeooreuifledr (W& eTLIGUMEID Lpdlemul
UTISSUTCM 2 6TemCUME, TV 6ThSL LGS eeflliQLMILD 66Tl
LOITEOOTEUTEET LDGOTHIV FHMHLIMETTF Q&G QameTem Ceustor(hLd. “mlevedlev”
eaflIGLMILD Sl ILGSH GFlulermey mMIS&Q8MeomCL. @ (HEELD. Blevey
Lomevorelfledr SHemevliley QeueUGaum LIGHS6T & flulermey serflliGLImIcenS
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LITHemeUWmery SMUemeT QFUSE Q& meTterGauetor(hd. HLYLILN6T  eysuld
SLESUILUBID SHHEUVS6T  LOMEoTeUTSHET 2 6TalMmISRE:  Q&smeTer
F M SICHILD CHemauLILI(ILD.

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.

"eeflIQUMILD  Blevalledt GMUTLILI6” ehsLILGSH wWiiluley o eiter
LUTJeneUWmeTi&HensHE& sl aaruens Shuener  Quiw
LOIT600TEU 5 Eh &GS SHLQ6TLOMS G)(H&HELDMeTTey, MM LmSH flwenoLiLy
RETEMM SUTEHET PWOHRQSFUISG LMFHSOMD. Blevalledr LITSHIsHH e
L9 &G LD LDIT6OOTEU T QeueUGeum @ LI BleneusehsH &
Lo 9l &6 85 T6ToT LY. (15 85600 & I 6V 3|6UHEmLLL (PSLD Gl wemeorL
UMiSsSeuTCm @ LUUE  Bevevgl. Seuifler WssSmer  mlevallesr
RaflILQUMID UGS eeTUems QSTLIFRAWTS SHHLmeT QFUIW @)
2 SlWME @HEHGLD. ,FH60M6ev, LLLOIUINETT e(h LIMTTemeUUmeT Blevedleor
QeuerflggLomeor LGS Wilev TG L1 LITT&S DT CTEOTLIENS
o MMIGHTHGEUSHET LN6VLD, Hlevadledl Hemevenlids SMHLIMETE GFUIgI
Q& maTemeLTLD. 2 eooremlouiley, @mbs WTmHo LTS Flwenliiley Gl
&60TemMm CHTIMWMOTSGHCMTLD. 6TGereormmey Blevalledr @Gy LGHEW
6TLIGUIMEILD Gl LemeoTL LITI&&6UT Ml @ BLILISHVEm6L. Blevey
SIS SMTC6T  SrhmleuBeugiLer Ldlemwwld sonleu®GHRmg. 66T
FLOMHFE HMeVD WMHMID LOlemWdF SMHmIel[HeUSMDETeT STV gm&STLD
FLOOTEH @QMHSRME. Hevmev, LIWedmbs UMTTSHGLEUME  Hleveaileor
RCT LGB ST Q5HHMI!.

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).

@QBSL LRIGCHMHL BTLESMSS GSMISS lliflemer He0bEIenTUITL a8,
"Basis of astronomy through role play” (Q6UMRISHGLENVGITET LOMMILD GLIGIT) 6T60TM
MSCULEmL UTRUMIGET. (GLMHECSHTETE606TE Q\&M6ooTL (LOLOLIL 1 UISVIEE
Lflb&enrsss LD BreudseT Liliflemel LIMIHHISGSET)

*  Full Moon and new Moon ((LAPDHIev6] LDMHMILD |LOMTEUTENE)

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)?

Bleve &eoremenl W  FOHmILILmmSUley  eeualLEHev @) IhsELLEUMS),
LuLSluSlevieTeT e U (LpLOlulledT LITS&HTES60 [L4.85@LD LomevoreufledT eunds8aeor
QLSEHO  @QmSEIMTI)  WWBlevemalll (VLS  LDMEUTENF6mLL)
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LIMJ&&H(LOLQ.U|LD?

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).

LLAluNedr LTSS TEH60 BLY&H @D Lomevorelfler Semevuiledr LleTL@&GH U6V, e(h
BUT @LUUSTES SHLIMETE QFULSIQSMETERRIGHT. @6l (LNWBlevemelLl
(VAL ILDMEUMENE) LIMTLILISME, [B16V6) 6THSH @)L 5TV @) (H&8 Caustor(hLD?
(Blevalledr HlenFulenLenLs GG SIS QSMeTaUS @HIG (PESHIWLILDMELD)

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

GG S Horgowll UTISSATO  G@GHSTID, WWblevey
BITGETETMTeV LLLAUI6OT 2i6m60TS S @)L_BIS6TeD (LNIDBIVESHTET! SIS,
Gflwefledr  QuUTMSs GOIUULL 6@ eublulevsmer  mlevelleor
FenFWwenlollL] @HHGWD. Lol @GLoeVDCLIMS!, H6T 6T6VeVT LGS UWilev
QFLILGUTESEBLD (LNWDBIEVEMEUL (D6VEVS! D LDMEUTENFEMLLI) LIMT&H&60ITLD.

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.

@QBEHE SemevllemUll UMMy Guald G&MEpFld QSHHH MG HLT,
LIO&G0D G&GFluss@&G0n @l uiley Bleve] @ HeEGLEUNS emd GTsevor
&HITELLD  6TEOTMENLOLIGLIMLID 6T60TMI FmMEVITLD. @EUGUTMITEOT 62(H (GHLOM6VS
S5  DMEoTaUJ&HET GeleuGalm 2 WISH6V BHIMHSH6TMeT] 6TeTLNS
UMHEGHF &L IQHHTLLeumD. Wereory, wOWlemba LUMT&HESOEUTS,
Blevald Gflueld G Henauley @MHSTID 3emel CT GBIGCSIML Q6D
@) HEBHGTMET 61601 FnfD @UIEVTS 6T60TMI BHIGET QFTELEVEVTLD. GLOSVILD,
FgFHeoor  BlEDasemeT alGliuanmuley ellems@&GWeUnsl @h&E
FHVHSHIENTUWITL606V CLOMBSH MO 6M6USHHIGH GIEHTETETEVITLO.

«Half Moon (6N IB6V6))

Guess at which position there would be a half Moon, and discuss it in your group.

(b QLSHPV bleve] @MBSHEGDCUNS SemTbleve) GGHIULID  eeTLmsS
oaTHILMIGET.  Leteory, enHSH @ GMIsE 2 misefledr (&6 Leor
&HVH S0 TWLIT(HMHIGHET.

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.

LpLOlemul & MHmILD Bleveleor FHOILILITenS W6V @) evor(h)
@mUILBlemevsserfley, @fluler-L,Ld-Bleves@E @6l Guiulmer G&meoord 90
W &EFWMES @MHEHGLD; Blevalmears @QBHS @(H HleneuaerTlan emTHIeVElTS
@ MEHGWD. Ldlwiler GLmULILNs)6TsT 2jemeTal(hsE0h @FFIWSH 6 @)
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| SiemuBlevayse.

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).

FereplemL W FomiliLmengsuiley smnileumd mlevaller GeusflgFgnmer LGS
Wlufev @pba UMIs@&LGUTS) Flev ChImIGeTlev aueTihEID, Gad &Flev
Grrmi&sefley CasUIBSID CUTRMS. @MEEH GMISSH FeVHEHNTUTHMIGET.
Qeuerflggnmeot/eperflall(hILh LGS WS mH LIMTI&@&L0CUMS))
IHEHHEGLEUTS s aueTTLlemm 6TedrMID, GHenmU|EUTE CHulLllemnm
6T60T MILD 346 SH (hGeurmLd. @LUICLIME!, &HmILILIMenSUWIley eTeuailL_&560 mleve
aemFllempwnsald CsULNlenmUMEad @@MEHEGHIND  6TeTm  26eTG U hIGH6T.
UBIGSHML] BTLESH @ensd BSGSHID ST (HHIG6T. (WWblevalledmbal
SMMeFWMeS  LTMIDCUTE  CaWLllemmunmsalld (&l [meqetor  LIL&FLD),
ImeumenFuledmbas  Wwblevalms  LTMIDEUME  alemTLIlemmUIMEeaLD
(Gr&EVLIL_&FLD) @ (BLILIENS F6)60 1L BISHET.

Task 2: Analysing a data table

QFWI 2: HT6 IL_L6U6D6T0T6m W QT ITUIEH6V

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.

ILLeuemeor 1: 2 HHGSGW WMHMID WemMUD GHIMISEHLET, QeueuGalm
BITL&6rflev eT(M&BaLILL L Blevalledr sperfllILILMIGH6T. emeoTsS&ILI LILhIge6rlaiD,
GG CLMGHFUID FCLL FIPEHEG HenFU|D 2 6Tengl. eTeoflenild, mmerfledr
THSCHISHH 6V LILLD T(N&HELILLL G 6TedTLenSL QUITMISS! (8 &H60TTeV Blevey
GLME& 2{6VVS! TP AUTETSH6V @) (HEELOMETTEV), [HlevadledT sparflLouILDmeoT
LGS GGy 16L6vg BHELD 36VEVE QEBMEREFLD FLp6dT M Q& LIS T (HLD.

Sr. No.

. 0l 02 03 04
61.6T600T

Image of
Moon

Bleveleor
eerflliLL
LD

Date

CsH)
Rise Time 08:02 10:01 12:15 13:07

18/02/2018 20/02/2018 23/02/2018 24/02/2018

CC-BY-SA 4.0 license, HBCSE 8



Vigyan Pratibha Learning Unit

Moon and its shape

 5\5&
L0 GBILD

Set Time

LD60YDU
LD GBI

20:00

22:39

00:31

01:31

Sr. No.
61.6T600T

05

06

07

08

Image of
Moon

mlevaledr
eerfllLIL
LD

Date
Cs5)

26/02/2018

28/02/2018

01/03/2018

02/03/2018

Rise Time
2 5&G
LD GBI

15:04

17:10

18:12

19:12

Set Time

LD60YDU
LD GBI

03:32

05:27

06:19

07:08

Sr. No.
61.6T600T

09

10

12

Image of
Moon

mlevedleor
eerfllLIL
LD

Date
Cs5)

04/03/2018

05/03/2018

07/03/2018

09/03/2018

Rise Time

2 515G
L0 GBILD

21:06

22:01

00:13

01:54

Set Time

LO60YD U
LD GBI

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.

1) SIL_L_6UEmEO0T 2-6L 2_6IT6IT (LNS56V eLNedTM &L LG erflev (Qi(heuifleng, misv)

CC-BY-SA 4.0 license, HBCSE
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Moon and its shape

QEMTMH&SLILIL(M6TeT SIeydemeTll UWerUbBSS, LSS 4 (Blevelleor
QUL AILD) LDMMILD 5 83 (6T6LEM6V) BITLILN (D BIGET.

Table 2: Observation Table

I|L_L_6U6m600T 2: 2 MMICHITE 6V 3|L_L_6)60)600T

Date Moon-| Moon- | Moon shape (crescent/ |Boundary of Bright and
rise set half / more than half Dark region of Moon is
time time (gibbous) / full / absent) (convex / concave)

18/02/2018 | 08:02 20:00 crescent concave
20/02/2018 | 10:01 22:39 crescent concave
23/02/2018 | 12:15 00:31 Half Moon straight
24/02/2018 | 13:07 01:31 More than half convex
26/02/2018 | 15:04 03:32 More than half convex
28/02/2018 | 17:10 05:27 More than half convex
01/03/2018 | 18:12 06:19 Full Moon -
02/03/2018 | 19:12 07:08 More than half convex
04/03/2018 | 21:06 08:36 More than half convex
05/03/2018 | 22:01 09:18 More than half convex
07/03/2018 | 00:13 12:06 More than half convex
09/03/2018 | 01:54 13:29 Half Moon straight
Cx3 | mlevey | mlevey BlevaledT aulgaILD Bleveleor
o F5 | emm | Llemmmleve/ Siemrmlevey/ QleuerflgaLnmeot
G | wb 2T H6V6,ES LOMMILD E\[HLLT6oT
GBI [ GBI | SH &S (GWIbBleve) / | LGS serfler eruemney
WPpElevey/ (&b aleTena! /
S T6o0T6N6V60IAV) SWIHSI6TETS))
18/02/2018| 08:02 20:00 LNemmmleve SN GEN A
20/02/2018| 10:01 22:39 LNemmmleve SN GEN IR
23/02/2018| 12:15 00:31 3|6 TIHI6VEY GBIME 2_6TeTg)
24/02/2018| 13:.07 01:31 S|OTBI6VEE G B 5LD GIIGEAIALES
26/02/2018| 15:04 0332 | emOImBlevesHE GG GIIGEAALES
28/02/2018| 17:10 0527 | T Bl6VEEE 3 3FH SN GIIGEAIALES
01/03/2018| 18:12 06:19 (LDDBl6VEY -
02/03/2018| 19:12 07:08 | OTHIVESHES AH LD GIIGEAIALES
04/03/2018| 21:06 0836 | MTHIVEEE AH G GIIGEAIALES
05/03/2018| 22:01 0918 | eMTHIVEEE UGS SIIEAIAIES
07/03/2018| 00:13 1206 | SOIBleVEYEHEGH H&HLD SIIEAIAIES
09/03/2018| 01:54 13:29 2T HleV6 GBIME 2_6TeTS)

CC-BY-SA 4.0 license, HBCSE
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Vigyan Pratibha Learning Unit Moon and its shape
2) Study the table and state if the following statements are true or false.
2) @B L LelmeooTemnl UIeQFuIg LNeTaU(hD FoMmIGH6T
FIfIWIT SEUMIT 6T60T ) For MIMBIGET.

a) The bright part of the Moon is always towards the Sun.
a) MBlevalledr Gelefldgnmeor UGH aUCUMHCH  G&iflwemneor

LMJ&SSeUTM @ (HEHGSLD.

| True (Elﬂ)
b) The boundary of dark and bright part of the Moon is always concave.
b) mlevalledr GeueflFginmer WLMHMID @MLLTT  LIGHHEHEHS
@)L GUIWLITEDT 6T6LEM6L 6TLIGLIMSIGLD GHLOIeUTS @) (HEGSLD.

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

salm @M Uenmblevaler 2 arallefliby &GWlbal @MHEGLD, 6TV R0
Gullpplevalled 98 Gllbg @MHEGLD. L LelemeoT 183 UMI&HEH6LD,
LIL_MRIG56IT 9-11]

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

0 BTBEEHTUID RET CBHISHEV Blevey 2 F&H&TS!.
True [It rises approximately 50 minutes late every day because of its own motion around
Earth.]

gl [LWlemws FmmMleLd BlevalledT @UIGESSTEV, NS BHITEHSEGHITET 50
BILOL_MBIG6T STNGLOME 2_FEHELD.]

d) The Moon does not rise on a new Moon day.

d) | LOmeUmen g BITerflév Blevey @ HEH&ME.
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.]
SHeUml [Bleve)] 2 HE&5SMeT QFWIWLD, 3L6eormey Lblemul CBmeHSUuIl|maesESLID
Blevalledt UGS — Gflwedall  QUMIIBevemev.  Gevld,  @Gifluleor
2 HFHEGLCUTECSH Mlevalld 2 HEHEGWD. sk, GFlw eeflullermsy HLOLOMEL
Blevemeaull LIMJ&H8 @)UIVT&).]

e) On the day after full Moon, we expect the Moon to rise around one hour after

sunset.

e) PWhleveysES® OS5 Brefley, @GHlwer LenmBS eRIBLO600N
CBISH MG LN6oT60r Hlevey 2 FEELD 6T6dT M 6THTLIMT&HEH6VITLD.

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.]

gl [LpWBlevey Breafley, GHlwer Wwempuld CEISTL Mleve| 2 FHELD.
AFVMN, @QFHNG SHES BemT HILLGLL 50 BIOLBISHET STOSLIONS
o FHGLD.]
f) On the day before new Moon, we expect the Moon to rise around one hour
before sunrise.
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f) OTUTNFHSG (WNHensW Brefley, @Gilwer 2 HILSHEG
Lo IGBISH MG (LETL| Bleve 2 FHEHEGEIN6ET THTLMTSHSHEVTL.

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.]

Fifl (@ Smemeng mrefley, @Gl 2 HEHEnEUTS Bleve 2 FH&HELD.
QLG6VITEY, 3BHME (LPHEMS W BITerlev S L gL L 50 BILOIL IS EHEHE (LN6edTeoTGr
2 FEHEG. Blevalledr @BE&5E Hemev LGN OBIGMTES @) (HSsELWD. Geumin
FHEOTEVIHG 6T6efemeEs QsFflung. Flev @LMS HP&HE jlqeumerid
QEerleuns @) HHSTev, QeumilD &evoTevofl6L LIMTTLILS FM&SHIWILDMGLD.]

g) In a waxing fortnight (shukla paksha/bright fortnight), the Moon is already in
the sky at sunset.
9) Bl6veY eUeTHLD @\T6vor(h UMIMISETle (Brd6v LIL&FLD/Geuefl&aLnmeor
@ euMrmIsGe), @Gflwer wemuld  ChIsSHGCuEW  mlevay
QUITETSH60 @) (HEELD.
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.]
Ffl [QmeumenFuiev @@HE (LNDIBIeVE] aUemT 2 6TeT @)T6oor(h GUMThIS6T
Blev6) EUETHLD eUETTLIEMM SMVLDMEGLD. 6(H maUTend Brerfley, @ifluleor
MU CUTCSH Blevayld LeMMU|LD. {5607 LN60TeoTT, e26UG6UMT[H BITEHLD 50
BIOILBISET STNGTGD. @)H0TMTVESTET @H&HeH HMTVEHEL L GFH, @fluledr
LDEMMAUS DS (LPE0TETC Bleve)| eumeTSSHlev FIMISIGHILD @ BEGLD]
h) In a waning fortnight (krishna paksha/dark fortnight), the Moon is already in
the sky at sunrise.

h)Blevey CxWLD @ Tetor(h aumpmissefley, @Gifluler 2 H&@0n CrHIsFHev
Bl6V6Y EUIMETTEFH6L @) (HEGLD.

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.]

FIf] (W Blevalled(BH S SILDMEUTENE QUeMT 2_6T6T @)T6or(h GUTIMRISET Bleve
G5 ULh CxULlemm S&HMeVLDT@GLD. (LNpBleve] BTerflev, @fluleT 2 & & @& IhELTS!
Bleve] LWeMMU|D. 56T LIedTeor, 6ReUGeUT(H [BMEHD 50 HILOILHBISH6T
STOSOTGSGWD. @ SETTVSTOT @QbBSHES  HMVEHEELLER,  GFlwler
2 F\6@&LDCUTSE 6UM6TE TV Hleve)] @) (HEE5LD.]
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
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receiving sunlight. Shade the dark part with your pencil. Next, assume a tiny
observer “O” 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.

3) alleorQevaflafyrsmemms:  allomGeleafles@d QFavausICUITEY  HMLIEM60T
QFUWIZ UMHISGaTeT. B  @GHFULETLIM  SemWBHFH([HE LD
HemeHHer Gedmba L, Lmmild Blevemed @UIGLIMS! LIMTEHEEVTLD.
@bss Sraledr QL& LESSSN®DHS GIlwelledr SSTHeT Lol
MmO Blevelledr Gev allWwHmE. emeu Srefleor SpaleaflbLlmH&
@)EE0OTUIITE: 2_6T6meoT. eUEnTLILSH6L (UL LD 2), Ll mmitd mlevelleor
AL LMI&e6T auenWmss6r. Giflu eeflenul QUMID WHMID QUMTS
LGS semerl! LNflg 166 Tl (UL ume: @ eualll L hIgse6T @) measL (hILD.
RaflQUMTE UGHHm6TL  QUaTHFIen  Q&smeor(h  CoHM(H&HETTeV
pirliueb. bh&Sss5Ms, Lblullear Gumurliiley umjeneuwlmeTy ‘o
@BLILSTS  6T600T600f &GS MeTemeumd. @6y, Ll moid  Blevelleor
MOWMBIGHEMET  @eneri@&G  CHMilgey  FHlWMs  @@MESMIT.
UTHemeUWmen(hs@  blevalledr  ehSLLUGSH  QsFLGCLT ens
QaflalliLgCumey  Fflwmer @QLSH Hlevaley e el L&ams
GUEN [T U MBI 6T,

Parallel rays from the Sun
(cgMusmha 6l
Bleveuonmeot GS\asr)

o

Figure 2: Moon phase for observer O
LIL_LD 2 : LITF6neUUITETIT O LIMTT&ELD [Blevaleor &He6m6v
4) Based on your diagram, answer the following:
4 2 misafledr euemplULSHeT  9jqlitemnluley, LlereupLd
B56T6N156EH 5 LIFeverflu]mIgs6T:
a) Isthe observer in the bright part or the dark part?
a) LUMJemeUWImeTy @LILS QedeflFsnmeT LGS WIT {60608
@) (BL_LIT60T LIGSIWIT?
The observer is in dark part.
LITIemeU e @ (BL_LMeoT LIGSH U6V @) H&sRmIT.

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

b) LITTemeuwlmenifledt @L &S e0BHS LMTT&HGLEUTS, BHlevelsd &L 196V

CC-BY-SA 4.0 license, HBCSE 13



Vigyan Pratibha Learning Unit Moon and its shape

6T6UG6TE L&) QeleflEaLnmss Qs flub UTH &G
GHNMEUTE/LUTHEHG B &L0MSE)?

More than half. (UTH &G IF&HLOM5)

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?

Blevalleor el LD 2 LALLS eTeoT ) 6T(NE SIS QS TETEUTD. ©)&60TLIL,
Ldluller il LLb 7 W.109L8 @SS, @b eTellH&H55 60TLIL,
LIOWeSmBa Blevalledr G&memeve]| 23 QF.L9E @MHEHGWD. Ly
LDMHMILD mlevaleor Sy |66 56T LOMHMILD
MNP CUIWITET  QSEMemevemaIlLlDd  Q&meoor(  ahH
QUMTLILLEMS  aUenIbBHHOMIGET. @QUULSS LMTTHS,
umjemeuwlmerygser  Luley 61hs @LSH6V @ IHSTey LD
JOSSML Blevalledr G SHeMEVEMUISITET SHTeooTLIMTIE6T  6T60TM
(DLIQ5HG QU(IHEU S FTSSHILILD. @05 Braiger
RGOS TTHINTEHETT?

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.

21D, LLIOGELD Bleveyd@&hn @emL G 2 6T6T G1&memeva]Ledr LRI EUMS!
eumMledr  eTeydseT  WIGBFRIIWLSTSD. @)560TTev,  LIMTen6UUITETI86T
Ldluflev 6168 Q@QLSHV @QbHSTVN  Hlevalled AUCSH  GF:60)6V6MUISTE0T
LMJUUMT&HET.

Ly e

Figure 3T: Diagram indicating the relative sizes of Earth and the Moon and the distance
between them.

LIL_LD 3T: L, 10! LOMDLD 1Bl6VESI6sT FITITL] 6T6Y &6 LoMmiLh eimfleofleon Guy
2 6767 Gl IT60I6V
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d)

Moon and its shape

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)  Wwmlevey Berfley Bleve) 6THRIS (HEELD? 2 _MHigerfleT euemTLILL &H6V

560 QUUILSmE el LL(H &MSHHmIGET. G,
SUBDHES F 6T60Tm QUWIF(HIBISET.

@M ws &3 ssr

>
>

>

20 msullsd Gwmba UTTsGLEUTS
(QFm@ss sreirmy o1(hS 55 6% Teir Gaumid)

@M ws &3t ser
>

>
>

CauGnmm glemsullsd @) wmbHa

uriré@Gbeurs (SemLor L tb)

Figure 4T: Full Moon day (any of the two drawing by students are fine. Drawing both may help bring
more clarity to students)

LIL LD 4T: (LOURIBI6VEY [BITEIT (6260T.0Y 61607761 S GLITEILOTEOTS). 4, 60TIT6V, (3)(T600T60IL_ LJLD
7 : LD,)

6UEMT6USI LDITEOTEU [ O1F & & CLOVILD Gl 6rf]
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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) SOMRUTENE  [Breflev  Bleve 6mISMHEGD? 2 missefleor
QUEMTLILIL &5V 2| 5560T @oUILSs QUL LA
SMISH (HBIGET. GLOSYILD, {&ME N 6T60T M GQILIWLIFI(HIMRISET.

@wud &3 &sir
>
> Lyl
O

m sewFullsy @) GHa UTTEGLEUTS
(QFrtipsa seitm sTHS S5 6B TarGoumid)

@wd &3t
>
o (-
>

Cauprm slewsullsy @) HHa UTTEGLEUTS

(#lem oL L Lb)

Figure 5T: New Moon day (any of the two drawing by students are fine. Drawing both may help
bring more clarity to students)

LIL_LD 5T: QJLDITEUT60F IBITAT (6260T.0) 62602625 GLITEILDIT6OTS. 2, 60TIT6V, B)[T600T60)L_LJLD
6LEMTELS LDITEOOTEU [ 51555 CLOSVILD Gl&6rfle) &(BLD.)

f) Will the shadow of Earth fall on the Moon on a new Moon day

f) SILDMEUMTENE BTerflev, Blevadledt GLosv LyLdludlest mldle eflpLom?
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.
@)6LEMBL. BILDMEUTENT BTerlev, L& @&FluleT @ eI LSHSHELD Blevald
@ HHGD. G6euMey, Hlevaller Guev LiLdlulledr Mlwev alllp eurmiiliLileveme.
@QBsEF GLoblaeullsy, Llse Gfluar @msGld LUSsEHEWL  Blevayd
@RLILSTL  6TLICUMSIGL GFIWLSIH6mrD  BlHAOWD  6Te0TM  QILIMSIEUTS
saupnsll UflbsiQamererliu@®mg. &Giflwer  mmid  widlenw
@eeTHGID  CHICHTL I Bleve] @6VEVTINaVID GUIMTEHEVITD  6TeTLIENS

CC-BY-SA 4.0 license, HBCSE 16



Vigyan Pratibha Learning Unit Moon and its shape

BleneTallel QG METEBBIGET. B,&H6VTEV, @ISR T&HE0TLOMS @)[HE:8 Geustor(hLD
6TeT LIS 2jeuGlwiLdlcvemev.
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?

9) alleorQeueflafyisefleor uMFemeuuiley, L QL& FHemasuliley
FLoaVD.  epeTmmagl Coemallulley,  @apLLmer LGS ulleor
GLoevellerflibLeh @ TevoTLMeUGSTE (H LIMFTeneUWITETT @ IhLILISTS
ST  QFWWmSET.  @eufleor umremeuulley,  @flwieor
2 _F5GLIM V6V LDEDMU|LOIT?

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.

QAMILILLSHeT QL& LHHSEH Gl @meHESGL  eerm BT
6T(0 53156\ & MesoT(h6TGETITLD. @)HSHE CoHMerors:He0[BHHS!, LhAl @)L 6haLOUITS
FlovaUgIGUMY QsFluh. SLE6eVMey, @ UeoTLmeldl  LIMTTeneUUITeTT
@@L_Lmer UGH U mha QeusflFanme UGH &G BHTHMITT. 285606V,
T G&lwesr 2 HLiLemng L LIMTLILITY.

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) ellesorQeueflalrisefleor LimFemeuwiley, mlevelledr &FLOMFUID @)L ©EHEwLOl
FenFwileL @ HSHGLD. 3,5, @S Hl6VEY EUATIHLD UTTMHRISETIT HELEVSI
GHULD UM MRIGHEITIT?
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.
Blevalledr SHLoMFIUD @)L EHFL Hengulley @G, 256VMey L LdlemulLl
QUITMIS S aumenfley GHfluler BB HenauwlGeussmedT Mlevald HEHLD. 2,5,
@) 3! Bleve G5 WD QUMIMRIGETTELD.
i) Can you guess this?
i) L6dTeu[BeuesTeuMemm 26m8a&585(LOLg U|LOIT?

* 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?

- FHHT HIsHeosFHerCUME, Gfluer, wlll, mmih mlevey
CBIGCHTLIID EHHGD. ILE0TTeY, 66IGEUTIH  (LN(DIBI6VEY
BITerflevld BITD FHHT HIsersHmaL1 LIMTTLILH M. @&HMDG&
SSITJE00TLD 6T60T60T 6T60T M) [Bl6m 60T HNI TS 6IT?

» Do we see a solar eclipse on every new Moon day? Give reasons.

- R6IQEIMH Lomeumend Breflewd, BT &Gl SIseorsems
LITI&SIGMITLOM? SITI600T Ml S606MTE Fo MIMHISHET.
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Suggested Reading / Resources

LflE&IenT&HeLILMGLID HI6VE6T/ 66T HIS 6T

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

- Blovalledr SeneuGetlet CHTHMESMS LFlESIQ&ETaTUTHI SHHLIITEHEHEHG
@ HHGLD FAUTVEHETSH GHMIHSH H SVl U165 (HenT:

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.

* A short children’s film in Hindi (~25 min) made by NCERT in 1999, including role play
activities by children

«1999-60 NCERT SWMHHH GLOHNSHHEHESTT 2([H QHH S GMIDLILLD (~25
BIOLBIGHET). GBS SHeTer  BTLsS — QFWeLThSHEBND @560
2 GITeITL_&&LD:
https://www.youtube.com/watch?v=z1EBuKZ-MHY

* A shorter YouTube video in English (~ 4 minutes) demonstrating phases of the Moon:
- GLOSVILD GHOMBESH CHIEH6L BlevalledT HemevEemeT allemah @D @0H 3, HITIeV
uLlq ULt &TQeoormerfl (~ 4 BILAIL_MBIG6T):

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

* Timetable of phases of the Moon for the current year:

« BL_LILIT600TLY.6V Bleval6dT S56M608:8@H& @MW STV 3{L_L_6160)600T:
https://www.timeanddate.com/moon/phases/

* Brief introduction to the different terms for phases of the Moon:
 Bleval6lT FHEMEVEEBHEHEHTT GeUalGan GMIFQSFTMEHETIET & (HE 80T
2IWILPSLD:

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

* 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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