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Mpon and its shapes
g 30T TAT B3l

Introduction
LESICEI

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.
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Materials required
HARITSI SRTUMR ATfed:

Paper, pencil, eraser, etc.
BT, U, Wievar SIS

Task 1: Role playing activity

et 1: T ToToR B

"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. 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.
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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°.
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Figure 1: lllustration of the Sun-Earth-Moon orbit
aipet! 1 g -gedl-gs areT Pefiel 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.

ST AV U W W IT| ASTAT B3 eS0T gedt JiedT SR 9% HIS A49al, T AT
GBI ATV FHGA .
Instructions

SEE

* 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.

<A1 fereneil Taci=raor g, gedt anifor =i Fiear et AhRdle. gax faenedl ATz siReEe 8l
Pl IRBIG UTETIS.

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

AT YA 3RTesedT faermedi™ Sl Turel oAl 3o Qe 1 Frel YedTaRlss U dhlcdf-d
el FHL T

* 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).

dgreat Yfdpeiies faemeli darl gediHiadi= Her Srafquare! Te aies Blew (7 3mdead ],

N AT #Ed 819 3hd).

* 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.)

I qAddies faenedi = gedt oy <ig AieamaRgT HTel sfaRTeR I e, [ i 3ax &
feremegilen oS I ares Uil (A=A Yffdcies ot faemeli= $= arg 2T fdhar S8 caarar
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feha AR I <1 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.
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» Fix the position of the person playing the Sun’s role to indicate the direction of sunlight.

FAgBTRT! 2T SrEfauarardt yatean i faemferre e 2 o

* 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.
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» 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.

GodId HRAT] daTd AT gedT AT G Aie] SRR I 1. AT dST3T Jedlhs 8- Hea
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Guess which part of the Moon's head will be illuminated, and which part will be dark due to the absence
of sunlight?

&1“8‘} JIGTST BRI DI AGTAT HIUT 9T SoTST A 3T Sieg] ﬂlej&ldm?l IH del DIl HIT hIes[ETd

35 ?

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

ST T T I 3T BT DI Gl BT <5 AT G =T ST e AT [T78T Gl I RS,

Discuss which part of the Moon is illuminated, and which is not.
CHEICINURIRIRESSEN 3T|%34 OT S IOTT T B0 IRgTd s, I T t{tﬁw.

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

3T TS T ANTER STTeodT ST i 2. ASTaT DIVl HIT TbT31d Blged STOT BV ATe ],
BIEIESER
Full Moon and new Moon

T 3MfOT MR

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)?
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ST HEd 5 DI [SHION AT Yediarles FeiTal (JdT=aT Yirdhd sRfesedn faemeai=ar
FrehTd W) GIfvrET (e smraren) fades ?
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).

g YHehciles (ermeaiear Sraar=dT Ailes aTo[e] YTl e 3Te 37f1 el dhosl, AR ferearard]
SIS (far srmar) fevarardt 9 &Ic sras ga1? (A Tl fEan Serd 8 #gwam J1R).

Half Moon

s

Guess at which position there would be a half Moon, and discuss it in your group.
3feleis PIvTCAT AT 3RTes I QTS BR] AT T AT ST <l Bl

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).

% AT Herd URYHT BRI SFATT, GedTaRa UTadi=l FaTl UbIRId I Ble! BISMNTS! aIed
5T feal Mo HaR BTE! BIBNTST HHIGHT BIATET fdd, ITaR =] BRI, STegT dGTaT TbTId W
qIed SITdl, TTHT ATl BT ares! (waxing of the Moon) 3T FEUIAITA SATOT SiegT ST TehTfId W
BHIDHH! BIA ST, ATST AGTAT B3l BHI ST (waning of the Moon ) 31 FEUIATG. 3T, 3GTST JiE &l
STl B DIUT AT Bed dTSed AT ASTHT B3l DIV AJLAT Bald HHI Blses. & AP T30l
(Role playing activity) PeIHET TE BT, BEId BT BI, Sieal g UIHUTGT ARG ST [
(P01 vel b PTRIE] deRaer) deal Al Bl HHI BId ST, IR JHTGRIURLA UIHEGS ST 16!
(e vel fbd1 IS veReeT) degl darel ol aral.
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Task 2: Analysing a data table

el 2: I R/ Risewor

Moon and its shapes

Sr. No.

01

02

03

04

Image of
Moon
CEEI
IREI

Date
SINEE]

18/02/2018

20/02/2018

23/02/2018

24/02/2018

Rise
Time
EEERI
EIEGEY

08:02

10:01

12:15

13:07

Set Time
CEESIEI
dJo

20:00

22:39

00:31

01:31

Sr. No.

05

06

07

08

Image of
Moon
CEEI
gfcrHT

Date
SINEE]

26/02/2018

28/02/2018

01/03/2018

02/03/2018

Rise
Time
CEIEL]
EIEGEY

15:04

17:10

18:12

19:12

Set Time
CERSIEI
I®

03:32

05:27

06:19

07:08
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Moon and its shapes

Sr. No.

09

10

1

12

Image of
Moon
CEEI
IREI

Date
SINEE]

04/03/2018

05/03/2018

07/03/2018

09/03/2018

Rise
Time
CEERI
4t d®

21:06

22:01

00:13

01:54

Set Time
CERSIEI
dJ

08:36

09:18

12:06

13:29

Table 1: Images of the Moon taken on different dates along with rise and setting times. In all pictures, west is top and
east is down. Depending on the time and the position of the Moon in the sky, the actual appearance may be different

from what is shown above.

TR 1 AITETooT AR T e SO ISR ATd ] <fsiTea Hefesed Ui, |4 feraiaed, ufde fzm adies arsest o) gd

3 WIS T[T 3118, BRI FaTa AT AT I ATJAR TR Ty AT srafaeamie ¥ 3 2reh.

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

a1 2 HE, TRl I BT faosed! ATl aT<ad YbTT 4 (TSTIT JATBR) AT 5 (AN

HNT.
Moon shape (crescent / half / | Boundary of Bright and
Moon-rise | Moon-set | more than half (gibbous) / full / | Dark region of Moon is
Date time time not visible throughout night) (convex / concave)
RIRALE] deear | derdard | 99T AR (FsdiR / JAdds | dSTaR TS Ioie ST
I I / 3TEGTUET SR (PATR) / qui / | Srelg il AT (afgdsh
EERELNERCIEIE) JACKEED)
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
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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
07/03/2018 | 00:13 12:06
09/03/2018 | 01:54 13:29

2. Study the table and state if the following statements are true or false.
I o5 ARSI R H3a YeTes [a8T aRIaR Bl e, o .

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

ST YDT13TCT AT 84| GAThS 7.

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

c. The Moon does not rise at the same time everyday.
EEEESIN Uhld aﬁﬁ SIdd A g .

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

AT feash dered gid el

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

IO ga=aT faa3il GURATAOR AN T dr <5 SIadl.

f. On the day before new Moon, we expect the Moon to rise around one hour before sunrise.
STHTITRIT 3ATq AT éa’é qiflqtll‘dll JHINX Udh dig C’HT?»ﬁﬂ—S( SECHIE

g. In a waxing fortnight (shukla paksha/bright fortnight), the Moon is already in the sky at sunset.
dederdl  UERdSad  (FFS  Uel), du QAR  deél  SfbrRdd 3Tl

h. In a waning fortnight (krishna paksha/dark fortnight), the Moon is already in the sky at sunrise.
TSEAT] YERSAT (P01 UeT), e A ITATE N DT 37

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

C-BY-SA 4.0 license, HBCSE 7
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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.

BT BRI D1 VT ITRTGATAT BN ATOT SATBTRAT AT GIATEIT TTSTAR ST G| 3Tfor
g AT RIS BT AT, AT 2 Hed, AT (R0 Gl 3710 dg Jiegrar Forsl qrre]
STAthg AT TSTHT FHICIR 73T TS S, AT IMPeied, ANY FTAT YT 3107 Ty BIaT SITHb
GAYBIIN TSHAT HIT ATV T SIS AR 08 (&g Uciles. TAT AR FAUBTR TSIl A8l Al
HRT URA e a1, 31T, Yedt JMifor e Aiear bgi= SIS u=ar WaR gediar Ush 8 FRlerd O’
TEI GRT. &I DI |1 0 FlerdTe fade, § SRIfAUITTe! Iy 1T o el

Parallel rays
from the Sun

 ———

_—

Figure 2: Moon phase for observer O (To be drawn by the student)

3Tl 2: O FRIGTHIAT [T ST B3 d 577 BT,

4. Based on your diagram, answer the following:

AT 3Tl e YR Yeies SN &l

a. Is the observer in the bright part or the dark part?

feR1ers S YT 312 4 Iois 318 Pl hlodIg 32 ?

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

FPRIETeRT UTTETIRTON, TGTa fohell HIT TehTiRId 3iTe (JLATUE HHT / e TUel ST ?

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? You could also use an A4 paper to
draw the figure.

3ITI0T 3R AT, DI daral A 2 [l 2. IER gedrar ) gar 7 Al gige. a1
STV, GeAT 31107 e TFedeiies SR AR 23 1. 3. Uh BIRT BRI B+ gedT JATfor
<% YrAnhles AR ST e AU TR & SAMAUIRT AT BTGl ATl Urgd JedTaR
PHIUATE! fSHION FRIeTdh STITNT ATHT TSI HAT AR s, 3T fshy dradn
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AT P17 JAMHATATST AT A4 IMTBRTAT HRTG dTURT.

Figure 3:
g 3
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.
Gt fea=ll 95 BIc e ? Tl STddId, STl RATIHIE] age HIel AT ATST F &

«1d =I1.

C-BY-SA 4.0 license, HBCSE




Vigyan Pratibha Learning Unit Moon and its shapes

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.

SFTaTIT ezl 9% BIS 3w ? AT S, TeT RRATATHITN I BT M7 TST N
2 =19 1.

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

JHTEATRIT [ a3T gedi=ll Araeil AGTaR IS Bl ?

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?

JIARTSATH T TR ITIHATOT, YT Farcl - Hid< ] TSl HIcAedl IS¢ (G2l fhed. U3 3 A,
3T Ueb SR PRt o=l YSHITTR,, BIo el aRed] HS Al SHI BRI, 372 AT ga=
FRIGTBIS GATad &1 G e ?

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?

JARTSITAAT TIfRIATIHYY, dgTd IRYAVCHS <Al dredi=dl fdag 8. a) T &

3[cFe’ U&T 31RTc5 bl T UeT e ?

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?

EEPEMIIICC) ?{Q‘ gl 3TOT < UehTel XN AN, UG AT T YIS dsugul
feard AITE. IR BRI BT RIS 3 JFeTeT dred ?

j. Do we see a solar eclipse on every new Moon day? Give reason.

TP MR foas dilqwl(‘él?j?j‘;lgu S P12 HIROT A
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