Vigyan Pratibha Learning Unit Moon and its shape

LU 8.15 Moon and its shapes

T 30T I dell

Introduction

MDA

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:
AfgoRmRIcAl PIciaddia dorcal SIPRIA 30l IPRAGIA / FUK BRI [GAVIRI dgel 8l HeligleliASt / Ppararrdic
feneafadt osella v Ppgscrar / IAddAl / Aol ARl SRIAL 3P 3ol Ulslolsxdlel dgrear  srazert
/ DcliABle DRUI / 0 AASIRICH Savil Adld. dolaR usvr=al yedidt Jdrdaclt deeicamne dereal dell d6eldld, & APIP! Uh
AeIe YAkl A6k ufeeu 3Rfol soid fdemrelf d Aersiol Adlell S[SIAld/ISAMAIA. ATl dell AS[ol Adloll Sl ESTvit
I, = YSIel Pozias fdemeaid defol g3 Al SIS DI :

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

(i) srepr9NicT gl PR U1 wIrdl fSonforcore Aagcrdt Afdomriddier fiar (sfadl)
(ii) the Moon’s rising and setting times on different dates, and
(ii) JordeTon AR¥iel/ fgasfl BRI dgiceT Il dGRd A dol, o1

(iii) the observations of sun and moon simultaneously in the sky on certain days (during day time).
(iii) orét s2afdm / faforme f&aoft Rt 3l dg Aidl vwraddt deictt orisml (fGasra)
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.

I 3[ERI61 TCDIIol MUVl 8 fIDUIR 38l D, dg (dgrar 3ipR) fdbar gedidt dgraz usust Aractt A daet Bl oidld.
8l ufdumer / sufdvoR yediael siucaret fGadl al i, gedt snfor dg aican s elofined/ Rerdiael/ Sieliaed v
SGelidd agol Adl, PRI dg gedisiad! fhad 3rRIAl dosl FRIUDINIHD G22I UG JSIISIDT HIPT DI Sl Rl

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 3[eRIGl dcopraed, fdemefl dorfdw=il sRicican fderdl / afadia fdecsuur a¥el Faa: oy dIevIan URcol d3dter 3Mfor
dgIcal PelRidel! dordermar uldsmr Sdiet f9rmrdlel. a1 aemld 2 pdlar JeAder 318; Dl ¢ Aed, ds yedisiiadl oA ufseur
@l (doredt gedisiiadi<t srit) 8 srafduarnst (3o s UdRd weuoll wvarRiSt) fdenell 91fdmr doault wdler (Role
playing), 3ufor ol 2 #1ed uRID fdenelf aacemeredicr afadl qul sddier snfdr Aara sRclcan fdoaR / safadiar smentea
Usolicht 32 olercdiet.

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

IRy IR, fdemefl snarondicT dgrd v sifdan foRklsmicxdiar o ormdrd sufor Taa: fdar / fadl sNeT Bl fdecsuur o
9IDIA.

Minimum time: 3 sessions of 40 minutes each

fobarel Ao: ¥o firfoicicen 3 Arf3rr

Type of Learning Unit: Classroom and (if possible) field work
31€RRI6I TCTHICI UDIR: dof 30T (IIGRT SICRIRT) UIST 8151 DRITaR 3Mmenfd

Unit-specific objectives
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gep-fafdrse 3éee

To study the phases of the Moon as seen from Earth

gediazsol fSAVIFAII dGIcal delidl 331 D0

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

gedlaad! dord uf¥smerur 3nfor wen At dedoll BN (AR BT SIGRIREHAR 38 B0T)

Links to curriculum

A areft 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

KT 2 0 |

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.

ol AfgoIrcl Dlcldefld dorcl SIPRIA G306, WitiAuRIcl EaRAuEd 3fil Yoal WNIAwRIA spsq dcel 8ld SRIAK, 8
3IUU] UI&dl. dgIcal Al SGelcicl JMPRIoH UG el FBUIAI. Al 3[EAMol TCDIe, Gl deliieedl vl drdt ol Dol
3o RIRiselt 1l ustich 302 otefol DIl AcbcUoll AdASIol AVIR MBI, Uil I felgol Siclein?, MUl I Ad Iriidt
TEBAUU Tal B 30f0r AeeT-AdbieId STRIURIA NEIAURIEI TRIcol T,

Materials: Paper. pencil. eraser. ete.
A3 PPIc, Ufoded., HISER et

Task 1: Role playing activity

ol 1: sfdior asavil ol

“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.)

gedt anfor dg srofepdl Rt 3Mfvr yed! Arcamsiiadt S Aol fhadrd o el #auera it ‘@sir’ gRI. / (gedt nfor dg slofepel
IR amfor gedt Aicamsiiacdt S sl fhadrd = sielicn ‘@an’ FavIArT). ydie feaictt siapdl usmnd ondl, ardt oilg zar. (3R
carcAl YOI / ARAAD IPRIUSHT AU ciglol GRAfAC 318, dRrd Rt 31fr gedt Aicrdier usnfora/arrafde sidRrcar qefold
IRI yedicn 3ifdd S o GRAfde 3113.)

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 5o.

gedical ©eed UP Udel 8l Sl Uddelid yedt 3nfor RT Glodl e SRIAM. RIUHANKT dolll Dbl UD Udcl dold SuId
gedl 3mfr dg Glodl e SRIAN. 3l dlodl Udcl UrAsiid doldsIdl 8. Gl DI Udcl 3 JAtad! fbeum=n gedican
DRI U detold fbfRIa sigret 5° Plolidel delcicl / S[acldl 3.

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

CC BY-SA 4.0 licence HBCSE. May, 2022 2



Vigyan Pratibha Learning Unit Moon and its shape

dgIcl (el doeldloll / dSIdsloll delicl) (SRR / Gerol) W 3mfvl yed Aicirdiel dorcd Fellol AdSIol AVARIIST MUuT
oD G A AL

Instructions

oIl

* 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.

ciior fdemelf 31, gedi snfvr dg aicen sfdiar ArdrRdlcr. sa2 fdemell, St Dl fdda onéla d gawel & odl usdicr.
(NSRAI9M 3icRIaFol / dISIcll 39 ABol)

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

gedicar sf3rba sRicic fdemeaid sl & yediar silel/ale ISIA MUl A offd & yedicdl ysosienadicl B dlcufoid
orehl JAersirdt. (/ yedicar aifddba sricican fdeneatcan Sidb sgurel gedt snfdn cIrd ofidd saurel gediadicr v wicufoid cachbl
A

» 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).

dord! a1f3rpT goauiRl feneff gedisiad! dordt wen srafdvaRidt v ade ded (3 Mavad ordl (A st ardl), (Tg
A Sweh 5% / It Aca Asa).

* 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.)

IRt #ifdrdba srrcicn fdemeff ged snfr dg arcamuRel orél iR 381 Ak, AT fdereaid Sidb sa2 dlof fdemeaidsn Sy
34 FeIolar 3RIC uIfdsl. (Rt sxfdcedter d/dl fdemelf Sa 3Ry ot fdbar ciarel eaciaR fdbar gdiaz 39 g ormar).

* 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.

gdicr afeddl fdarma «nr / A ol sufsdl focich sms. SR qedt / smuur gedicanr 3R garmgol Aicrcar ool / Srskclr
gedicar ®8ird Ueel ufdal @R 3RI &Rl &I dg yedisiladl asaioren eicic 3cie (uitmican/asaoariasg) el
fbad, gedt Jpaisiadl asn@rcar oicaicar 3cic okt (uferafean) fbad sufor gedt Fam:aNadidxdicr asaerer wiccn 3eie
feoror (ufcrafean) fhad. et &t snfadl Ao Wadrel s dar.

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

Ry fon srafduarist i 91fda! getiau= [dereaia el (Siem) f6rfia 3.

* 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.

gedidl s1fdrpt seaur=n fdemeicn R1tMadl fbevardt sret odl nfor di/dl vwr fSonit Rer A 9, PRUI JMucIe
mma&raﬁﬁqaemq 3113 Ao mmmmﬁ/?ﬁiﬁmeﬁmaﬁwﬁ/mﬁ-aﬂmm
9Ibdl.

» 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.

* 3l dglell gedlps /a9l Golofl ael/ds ¥l Rl Deld BRI AP IdAld DIAGI USRI Flel
gedt 3for IR ATcar GIdIrel 3R] 2.

Guess which part of the Moon's head will be illuminated, and which part will be dark due to the absence of sunlight?
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Qo8 AR 3Gl DA Pl USRI DIVl eI UPIIA 3RIcT M0 FRIUDINR 3fo[ul¥erdlads DIVl 6l 1SG (DAL BT
DIBIAIA 3RIcT) Bscl? fdbar

» Now let the Moon take a position such that Earth is between the Moon and the Sun, and all the three are aligned.
* 31l dgRI FeIol 31 DA Dl ged! &t dg 3nfir R AR GIRITel 3RYeT 30T fefod] BT WA RAcler.

Discuss which part of the Moon is illuminated, and which is not.

TGITIT DIVIAT 10T UBIfIIA SIIcl 3MIfOT DIVl UDIIA Sl ofidl, Al Tl B2l

* 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.

3IIAI dglell Al APIAR doldslmdl SIPfl i 2. dgIal DIVIAL 18T UDIiOld Blscl I DIVl olldl, A 3icrsl fdemeion
D zl.

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.

dgrdt s1fdrar v faeneatar s Siosl Add gedias 3RIcl, Aosl ArCAl SIFIIAl DIVIAT $I8T UhIIrd SIIcicll 3118, Arch
®cUoll 312 fdereaiofl wardl. wreur Jaiygd Ui gur=n “dgrean” Siarirdl arsy acerd et i ugvn= fdeneaton /
fordtetopren JATID TSR (AFADICAL) UDIIOIT BV JSIISIoRIl It detoll ddt cieict. A, fdemeafor s1fdrmr aoauft
PDdlererol Aifdrercictl afadl AoTSIvARIST elsT A clIs] IIdbAl.

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 fdemredion “dgrcr U el DIurdr #el yediadlel oebloll UdbIomEimel [&31et, Al deusl mvRIId (SR [dereio)
3saul Ad 3Rl R d Ukl ufeReurdr auR 2 . dorddt I3l ArPRUIRI fdereff / cachl dsrdetorn Ferrolt/sieft
SOl 3UCTl ASA JATDS DX dl. A, fdereion A1 fderetar/wRrblar dsp dgr Add UDISI 81> IIDUIRI 5T
#8UIol DcUoll DR G BISCL. QM UDIR, Yediazol forigimict dgrar it 81T UbIiOrd fGAadl, dia #met dgrcdt et Faufer
AISIer Asel. azaiderd! sroft sud &I, ar wkf ufeeura / 3crevnd smuRdl v siGHRI / SEld 38 ®RUI dgrl dd /
ARV / UDd APl olgdlia FRARIAR oRIAlL de gedisiiad! fbad sRIdmne Al Fa:ellacdt Sxdiel fbad sRIAlL dorar Jad:silacdt
fbeverrar (uf¥dactor) wrctaht a1 ~arcanr gedisiiacdt fhevearcnr (uf¥semn) wicmatdt vaer sRIAl caR@ dordt edd drs
gediaol fSud. 81fdrm1 asauiladiel AfdaR adud, wideeaet mfur spar aAicar “Basis of astronomy through role play”
gR¥adar puRn et e (yut Agutandt Jaacial Hd ursr).

Full Moon and new Moon
aifotar 3afor srAraR=n

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)?

TSI PEA TG DIV [Pt sRIcIRT gediadier ichbien (qedican s1fdrba sricicn fdeneiten sl Ferer) uifvfer (fbar
3EIar=n) f&3rer?

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).
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gedicenr a1fdrpedler fdenedicanr Slaarcan Apfiel asiel waaren oacht a8 sroft weuet defl, @R fercarndt diftfenr (fbar
SIHIARRI) fEGAvARIIST dg PIS 3RIRIC gd1? (A gt f&orr cTste dvr dAstard 3113).

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.

3 Jute B3 D olld DIV ST 33 AT Astd of Sdl, SR Ul sRIeT, Az ot Wiftien snd! saveK dg vl fafdme ubte
IR {9 3RAVL, 3ARAD 3MS (SRIRIC &dI).

As Earth rotates, each and every part of Earth will experience full Moon (or new Moon).
Stoft gedt fibael, a1 gedican ule siemren ulffan (fdbar seraz) srRicrd! siopidl Bisel (3RIcArar Slo3rd Ascl).

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.

Seioll eSIwR #fadl a8 SRl fdemell #8u] ot &I dg Siosr gedt 3ifr I Alcal Ge=1lol RIAL, Al DID ABSVIRI RAAL
SIgﬁﬁ&SﬁWMﬁsmsmmgmﬁﬁmemﬁmﬁmmmmsm oicI2 3MUUl Aid] el bl gedican
maaaaﬁmm/em%emsﬂa I T 3PS D WA oK. T, ol Sloal 3UUT Jolid SISUIEIEd
mmméﬂiﬂsﬂtﬁa@ms}m

Half Moon
ek

Guess at which position there would be a half Moon, and discuss it in your group.
31efde DIvIeI Feloft 3RYCT AR SGIST WA JMIVT AMEIS (Tl SICTd adl DA

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.

dg gedishad! fibed sRIdAeT ~Iren ®eid clol et/ Sl /it IR - gedt - dg Aicn gewmerar @l 90° alAY; dg =M
Slof FelreliaR 3fefds 3RIcI. gl &l b, Aol gedican yrsosienadlicl Ucdd oRlIsiprRId! siefds sRIAl / 3RIL

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).

LSS Tt DA Dl dg el DEId Ul B3 3R, Yediasoel UIsdell G UDIIO AT DIl DIGRISE diGdl 3o
ol ®1dl DIorRISt wafl gidl, Araz aat war. (gediazsol wifdcl 3RIAr) Sical dgral UDHIKT $16I A Siidl, carell dgrdl gt
(waxing of the Moon) #8UIAdId 3101 Slosl dgl UDHIA eI Dl Bl Sl Il dorar 8RI (waning of the
Moon) F&UIAIA. 3IIdI, 3icrsl dien bl dgrcdt DIuIc siel eI gt B1ScT SMfOT DIvIce 3iell Bela i lsel. & HfdepT aoavft
Ddlotelol Juse @A, cIgiid a1 b, Slogl dg UlviAuR]el sEarRican erdia (P ugl) Siid RIAlI carar ¢RI BIdl, R
SreIaRAURol ulftisrcar Rerdia (glaet ugt) Adrelr dgrdl agt Bl (31olcbdl, DT ugl 3Mivr Y[ael ust).

Task 2: Analysing a data table
PRI 2: Hlfacdl Arvil frecsuur

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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IepI ¢: JoIdelmal fgasfl / ARiel dglcd MUl dold Al dololRIR dgrcal Ul ddcal / feucn snad. Aad kRptiaed, @@
ufar f&om amfor Jarett ud o 38, AP, fEairen dlvren dwl ufeer ddelt/ feucdt Afae (3nfir Favlel SR ds ufdcar fbar
AT (DI 3RIeT R), AGI UDHIIA 1 qe1l fobar arereal drsiell fbar bk feR®I sidcidol 3RI 9lbdl.

Sr. No.
SlolhHID

01

02

03

04

Image off
Moon
dgrdt
ufepi

Date
arla

18/02/2018

20/02/2018

23/02/2018

24/02/2018

Rise Time

AN

do

08:02

10:01

12:15

13:07

Set Time

20:00

22:39

00:31

01:31

Date
arla

26/02/2018

28/02/2018

01/03/2018

02/03/2018

Rise Time|
dglcarcdt
(4 (7))

15:04

17:10

18:12

19:12

Set Time

dgrarct

do

03:32

05:27

06:19

07:08

Sr. No.

3IoIhHAID

09

10

11

12
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Date
ariza

04/03/2018

05/03/2018

07/03/2018

09/03/2018

Rise Time

AN

do

21:06

22:01

00:13

01:54

Set Time
TGIFArdt
d®

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

) awbI 2 ALA, ufdcra diel IbTe=nd fecielt anfadl aruzsor b1 4 (dgran rBR) T 5 (FMemedn) =1,

Table 2: Observation Table
arvil: fordlgror Arvft

Date Moon-rise | Moon-set | Moon shape (crescent / half / more | Boundary of Bright and
asha time time than half (gibbous) / full / absent) | Dark region of Moon is
dglcardt dgrarcdt deral amwR (dgd / aufdg /| (convex/concave)
do G s Sk (Pofi) / uul /| dgran ucoIfdrd 3Mfvr sisg
3138512 / 3loluf3er) oot o (afzdes /
3idep)
18/02/2018 | 08:02 20:00 Crescent Concave
dGDR 3icded
20/02/2018 | 10:01 22:39 Crescent Concave
dgPdR 3iAded
23/02/2018 | 12:15 00:31 Half moon Convex
3rekdg afddo
24/02/2018 | 13:07 01:31 More than half Convex
sreAfle SR (Pofi?) afgdm
26/02/2018 | 15:04 03:32 More than half Convex
3reRATE SR (Pofiz) afddm
28/02/2018 | 17:10 05:27 More than half Convex
3reRen SR (Pafi?) afddm
01/03/2018 | 18:12 06:19 Full moon -
guf g
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02/03/2018 | 19:12 07:08 More than half Convex
SIEATUST S (Pofl?) afgdo
04/03/2018 | 21:06 08:36 More than half Convex
SIEATUBI S (Poil?) afgdo
05/03/2018 | 22:01 09:18 More than half Convex
SIeATUSH S (Pofl?) afgdo
07/03/2018 | 00:13 12:06 More than half Convex
SIeATUBI S (Poil?) afgdo
09/03/2018 | 01:54 13:29 Half moon Convex
31ef dg gfadep

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

R) aacard fcieran a3l s—ART ol Udlet faemol A fibar sRicl. d s,

a) The bright part of the Moon is always towards the Sun.
a) oIl YD 1161 oigdll JRATDS 3Rl
True, JAca

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

b) dgra s1sG 3fOT UhIfIA s1re1 =Aich fior oizetia siddes 31,

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

3RIA [dgpRId 3iIdler ©s1/€IsL 3iAded 318, AR Aol Poll? AP Ds1/dsL diddep 3118, DUl a1, ufeer 9-11 urer]

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

C) dg GRISI BP ddl 391Ad ollal.

True [Tt rises approximately 50 minutes late every day because of its own motion around Earth.]

e [gedisiiad! ol dercan Fad:allad! fhumged (ul¥acondd) Al gRAsI Jae 50 Bifsie ORI Ioradl. |

d)The Moon does not rise on a new Moon day.
d) sEImaR:Ien fSaolt dglce ala ondl.

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.]

3RII [N fEaofid da 3oradl, w3 yedins sRIcicl USGHPIAR FRIUDIIN USA olldl. A, doIc RIGARIER SlAl
SIfOT IRIUBINIG 3MUCAICT dg &1 o1dl / 3Muvt g urg 9 olidl. |

e) On the day after full Moon, we expect the Moon to rise around one hour after sunset.
e) Ulftidioia? gr=ar faeft, Jrizdciar AR vb ArRiel dg Is1dd, siefl smucil sreir srRId.

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.]

JAca [dlitidren feaeft, dglea FRatearcn ddt Bidl, savlera Ulftiicar el fdaioiaz / g feasll, dglea Sawsias 50
fifdrciciaz asa. |
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f) On the day before new Moon, we expect the Moon to rise around one hour before sunrise.
f) speraricn soean fgasft, SR o v ARt sl g 3erdet, sroft smuctl M8 SRId.

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 [semarcan fGasft, JRifcarcar dodt ddle 2idl, Faulerd SeaRAcl B fgaat sl dgleer Jeme 50 fRifsreiud! giser.
dgrcdt 8 el APIGAUOl 3iAd gfivr/ diG/ fboe fGAA 3nfvl ofRkican Sloviioll AssiRIBs fGRumst Sxdier orRId. @rEl
f&pviiael/ ol S ydasier Biferst Face 3RIel A2 oI Slarlioll dl Dl &Y 9. |

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

g) dod.gica UeRAsAId (Q[acl Ul / UDISId UeRds]), dg JATTAICT ddl SIIDIOId 311l

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 [FAMARAURS! UlftiiuRiacar Gaasarcn dieladic gact usl FUIAld. JHARRICH, dg JRATRISIT Aol MUl Rileid?
dg gRAst 30 fdforciol? Adwmdl. F8Uleld 9del Usircal dlciiadia dg a1 JRtFadia orél do snmrond &1 oierdl. |

h) In a waning fortnight (krishna paksha/dark fortnight), the Moon is already in the sky at sunrise.
h) dg gRITc UeRAS A (PTUI Ut/ 9ISG UeRdsT), RiiGAIsda dg SIdIold 1Al

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 [WOfAURIel SHIARAURIARI UeRdSIIell I Usl F8UIAld. Ulftidctl, JRf 3omddlell dg aAramdl 3Iftl RileiR, dg G3st
50 f3forcioic? Aol F8ULoId PEUI UsIcl dlciaelia/ueRasard de Afcarcar Al DIl 3R1cl. |

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 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) DcUoll DA DI MUV ARG BN M1 SADINI SMUCAT JRIATCIAT UACIIAT IR Sicil BN 3Mfor 3muor gedt anfr dg
Al ol forleIr o3 suald. Il fp2ul gedt 3nflr dg Aicrar urelrcan sIdidvgel 3nfol dorell AR 3oft usell suad.
ol (el 2 a1ed), gedt sufir dg A Aew AT DIGI SAFHD RIUDIN UScicl BT 30T IRIUDIIN of UScicl T dSTd
o1/l Adict. SUDBIOIA s11 JacaIdsial Ufodctol 315G WA Ya/3iIdl, yedi 3nfor dg aAicar dgioll SISUI=I Waz

gedicl UtoeIeIa? SRII Bh aRld/ciglol fordleid ‘sl sdla &Rl A1 fordlgilen dgral DIvIAT 88T £9eIlel 3RICT 3
SRAafAUARIIST dgTar AT GART DI
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1) Based on your diagram. answer the following:

4) AT DA AIEN? GSiel I el

a) Is the observer in the bright part or the dark part?
a) forterd U/ UDI9EIIG I bl SISG HPIIA 3M3?
The observer is in dark part.

folgid sIsG AP 3M8.

b) As seen by this observer, how much of the Moon's disc is bright (less than half/more than half)?
b) foRlgrmIol ulfdc=muenl, dgra fcbel $1e1 UdbI9MHIel 33 (3eATUST Dl / reATUST SIe)?
More than half. sreitei Si.

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) 34Vl 3RY o], DI dorn A 2 Bl e, IeRIR yediar warRy e 7 el dida. ar ysveRIR, yedt snfdr dg
AfcArdier 3icR Jeae 23 Aoft. 3R¥er. gedt sufdr dg Arcardler 3iaR v i AT DR ATl 3Dl DIGI. Dl Urgol 31
forcapd wradr Ascr @1 b, yediar dluicarst fsmrfl BrRlgia SRICART RiIell dgIcl dell Adlel / ARWAI fEadler. arcaroft
qF8l ABHAA MBI DBI?
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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.

R ugedt amfdl g A SRA  clold GEKE! MPRAGI 3ARIA  clglol  3RIcAl.], UYediadlel  dlureral
FeTolIasol / fomIuiasol foIRISIDICTT dgcell dbell ATV ARIRI/ Aol fSadle.

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.
) ulfvidrcan feasft dg ®IS 3R¥er? qarcar nddid, caren Feroimsiladl ade wrer snfor ciren F & ofid .

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) SPIARI fSasfl dg DIS 3RIcT? qorcan 3ddid, carcar Feloimsilad! ade dlel 31 e N 3 ofid eI
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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) srermar_icen fgaelt gedicdt Jracft dgrar use or?

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.

olidl, searRRrcl fGaslt ds sifr IRl yedicar vwra arsiell sRidAld, #8ulol yedidl Aractt dorar used omdl. &1 Rerdican aredia
3RII U SIRAIASI AMHGAYYL 3118 Pl JRATIANRK dgsdier gedicar UpRrT dIS[ell R0l GAd! IRSIBUI BlScl. clslld &I b,
dg ol IRt 3nfor gedt Aol Slisum=ar a2 ofAdI 311 Faulerd JRISI8UI Blsel, & JRSId ofldl.

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?

g) simdiocll ufgcanemml, gedl asarsrcn oicarcar 3cc ool (ufcrafean) fhad. ust 3 #e, sl e g1 fordigio
gedicl YeoHpIaR, SISG MBIl dIcl dbScll 3811 M. 3r9l Rerdia gar=n fordigimren Ritca &t Rt ferer?

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.

3MUUT 3R 3@l &rcl 38 bl R snpdicar SIer arsiell 3118 3Mfor A1 Ploiicol, Yedt aserer dIcic 3cic fGdel fhaa
SRICAA A 31911 UDIR, GARI o138 s1SG HPIIDgol UMDIIONT SIEIeIEd SIid 3118 FUIol Gl fordtgtprenn Jic et
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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) siRIodRiel urdcrusml, deren ufsed fSondxdicl asaIoe DIcAI [d¥.g 318, A2 81 Idel Usl 3118 DI DUl usl
3Ma?

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.

dgrcar ufdgrerorrdt fonddicr asTarIcan dIclical 3cic 3018, F8Ulel dg SIMIQI AT gedicar ool Ixad 3118, Fa8vol,
8l DI Ul 3M18.

i) Can you guess this?
i) qedl Arerad sicrst AT DI?

(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?

(i) dersuIrer GeIrol P, yedt 31fil do Udrd W A, U MU Ucdd Ulfdidienr dgaraur &1 oirdl. ermstict wrur
DRI 3RIel 3R (FsIcll dIea?

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

(i) o spearRicar f&asft smucren RisrsuI & DI? DRI 1.

11. Suggested Reading / Resources
11. 3ifére aroiRdl/ Jice

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.

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=z1 EBuKZ-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

Credits

Main Author: Aniket Sule

Contributing Authors: Pritesh Randive, Pranay Parte, Karishma Dhanmeher
Reviewers: Arnab Bhattacharya, Vandana Nanal

Editors: Beena Choksi, Geetanjali Date, Ankush Gupta, Reema Mani, K. Subramaniam
Marathi Translator: Mayuri Tawade

Marathi Editorial Team: Deepa Chari, Aaloka Kanhere, Vijay D. Lale

CC BY-SA 4.0 licence HBCSE. May, 2022 13


https://www.youtube.com/watch?v=z1EBuKZ-MHY
http://www.arvindguptatoys.com/arvindgupta/role-play-eng.pdf
https://astrosociety.org/edu/publications/tnl/12/12.html
https://www.timeanddate.com/moon/phases/
https://www.youtube.com/watch?v=wz01pTvuMa0&feature=youtu.be

Vigyan Pratibha Learning Unit Moon and its shape

Creative Commons Licence: CC BY-SA 4.0 International, HBCSE

CC BY-SA 4.0 licence HBCSE. May, 2022 14



	Introduction
	ओळख
	Materials: Paper, pencil, eraser, etc.
	साहित्य: कागद, पेन्सिल, खोडरबर इत्यादी
	Task 1: Role playing activity
	कृती 1: भूमिका वठवणी कृती
	Instructions
	सूचना
	पौर्णिमा आणि अमावास्या
	अर्धचंद्र
	Task 2: Analysing a data table
	कार्य २: माहिती सारणीचे विश्लेषण

