Vigyan Pratibha Learning Unit Moon and its shape

LU 8.15 Moon and its shapes
g SOT ATAT HAT

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.
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Materials: Paper, pencil, eraser, etc.
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Task 1: Role playing activity

it 1: YfAeRT ISl Pl

"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.
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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).
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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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Not tQ the scale
31 Ef?i THTOT AT

Figure 1: lllustration of the Sun-Earth-Moon orbit
3irgpett 1: - gedft-gg gz werr fad
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 AU Ueh Wb WeadT | FGTedl bl daesdi=1 G AT Gl Iiedl SRR o5 o I, B T Wl
30T HHS TS

Instructions

SEEl

* Three students will play the roles of the Sun, Earth, and the Moon. Other students, will observe
the activity from a distance.

A1 faemedt g, el snfor =i Jiedn YT AreRedle. $ar el Aismn siarTease g $oil aReTe
&3

* 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 Yfirhe 3RTesedT fqenear Sl wursl el AfOT Tl AT ISt Yeaieadles Ueb hlcdi-idh el

j; *
* 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).

T qfdetes faeneft ere gediiiacii= werm srEauaTaTdl Ue adw dIee (7 Masdd AT, Wi
AT A 8IS 3l ).

* 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 yfredie femefi = gt onfr < JfeaugT @l sfRrer 39 TEs. fod S1% O eH
feremegiten Ared 99 arges et (garear Yffddies ol faenedi=l 3= a1 3T fhar 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,
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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.

U&Ies Aifel faIaRId =1, SR ST gedi=al SR gaTdh g W<l (G2l Jedi=al werd U e diiges ax 3
eIy 1 de gedivled geuTeredl dreuiedl Sae (Ffaafcad) faar fhradl, geat gaiHiad! gerare
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(afcrafeed) fthed. & wifadt Rl WadH1 el adl.

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

GAYDTRITE &30 SrREauaTATS! It Yideies e wrr iz 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.

gl YHDT oguT=aT faemeaiesT FaiHred fhruare! TR ATe! 37107 dl GebT fSehTof R I1g 21l
BRI IS TG SR Be dbiad BT 8. FGT] Bl UBTAIIS! IRSJAR Al faemedi

I Aadt s 3rhdl.

* 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.
GoATd BRAMT dgTa WA gt 3101 G i1 SRR 3 &1, AT dsle] JeAThs dex] H& ATl

BT TR .

Guess which part of the Moon's head will be illuminated, and which part will be dark due to the
absence of sunlight
_@%Bf(’ﬂ'cu\ﬂ BRI DY GGTAT DIOTdT HITT IoTSId 3 31 O] ?j?jgliﬁlﬁ TH) AN DIOTAT HIT hTad [Td 3TH A

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

three are aligned.

SITRIT FST AT 3 BRI b Yol §1 < 01 G FiedT ST A MO 8T YebT WRes N A3

Discuss which part of the Moon is illuminated, and which is not.
TSI HIOTIT HIT SoTSTd GTI%C’H fOT SIUTdT AT HTBIRITC 37, T dtﬁ hNI.

* 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.

AT ST AT AR dITATedT ST A 1. Tl DIVl W THTRId Blges AT0T DIV ATeT, AT
GG

Full Moon and new Moon

GO 31TfOT ST

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

ST Ded s DI fShT0fl AT Yeaiekless el (YedT=ar Yiehd rdesedT faeneatear Arhr
LA UIOTAT (e SHTarR) fad e ?

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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geeeaT Yfidhdles faenegiean Siaarean qriies dro[el TETe] ekl 3Te 3RfT Heddl o, IR ferearnd]

GIfSTHT (fhar srMmaraT) fequarrd! 9 oo STAIsT gal? (I AST [S3M SeITd Ul He<dTd 3M).

Half Moon

g

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

3Felis; PIVTCAT AT 3145 T QTS D] AT T e T = 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 9] DRI D dg T el (e AT, Y- ulfees a- Gl UbTRId W Ble! HIorTo]
I faadl 3T Ye BIe! BIerdrs! Bl BT fHdl. STegT FsaTdl IR 9RT aied SIdl, ST
TaTel g4l (waxing of the Moon) ¥V 3107 SiegT dGT™T HehTRI HIT HHI BI S AT sl &
(waning of the Moon) UG, AT, QTS BRI BT ATl HET BT AT AR Ja! Blged ATOT
DIUTT LT AR & Bsa3? T Jvel YfdT gaavfl g WE $HI1. Sed &l dl, 95 i
SHTITRIET R ST 1<l deg] T &7 Blll. ATAT W Ul ¥, SAMMOT SHTeRIURG GO
R AT =Tl 9] BId. Te3] Feres UaT FUICTel.

Task 2: Analysing a data table

Hell 2: TRATN S A [F=3wor
Sr. No.
W 01 02 03 04
Image of Moon
EEEIRIRE]
Date
R 18/02/2018 20/02/2018 23/02/2018 24/02/2018
Rise Time
e 9% 08:02 10:01 12:15 13:07
Set Time
TR 3% 20:00 22:39 00:31 01:31
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Sr. No.

Image of Moon

EELELIRRI

05

07

08

Date
IRRG

26/02/2018

28/02/2018

01/03/2018

02/03/2018

Rise Time

EEERIEIGE

15:04

17:10

18:12

19:12

Set Time

EEESIEIEE]

03:32

05:27

06:19

07:08

Sr. No.
3ThHID

09

10

11

12

Image of Moon

EEIEIEISR

Date
SISES]

04/03/2018

05/03/2018

07/03/2018

09/03/2018

Rise Time

EECRIEIE

21:06

22:01

00:13

01:54

Set Time

oA d&

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.

T 1: AT TR g IS AT MO AT I TETAT Bidos ol UfHT. STl a5 XAT 70T &

AR AR @Y AT arafdeamier e 3 3.

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

given in the first three columns

1) a1 2 98], Ui < ThaTd faosdlt Aifeit araeet Y11 4 (TASTAT IMHR) M7 5 (FFTRET) R
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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)

i Feegr | derard) | ISTET MR (TSHR/ETE/ | ASTaR USHAT Sols 3T
Iz 3% regtlen SR (PIR)/qUl/TS | Hierd i kIl
AR Tt A1) 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

07/03/2018 00:13 12:06

09/03/2018 01:54 13:29

Table 2: Observation Table
T 2: [91e707 T

2) Study the table and state if the following statements are true or false.
2) deATd faosesan A= o1 ded Ydtes faam aRiaR fdvar ga, o |im.
a) The bright part of the Moon is always towards the Sun.
ST TebTIRIT W1 T84 ATl faRle Sl
b) The boundary of dark and bright part of the Moon is always concave.
¢) The Moon does not rise at the same time everyday.
g GRS UhTd ool Iad el
d)The Moon does not rise on a new Moon day.
rTaT= feazft dgied g el
e) On the day after full Moon, the Moon rises around one hour after sunset.
ISR go=T feaalt, GIRRTIR GAR o AT <is SIedl.
f) On the day before new Moon, the Moon rises around one hour before sunrise.

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

d5 g <] YERISAT (F[de U&T/IHhIRIA eRaST), QAR dal 5 SATh1andd 3THdl.,
h) In a waning fortnight (Krishna Paksha/dark fortnight), the Moon is already in the sky at sunrise.
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oG FATAT YIRS (P U&1/ TTSS UeRaeST), JAIGASEI <5 BT Al

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 YU IHARTBEIR JATEIT TOT bR AT YAATT TTe 1<l R el el ATfoT
30T g1 AP <ig Fie g FFRIeTor it SMTeld. ATl fhvor geat anifor =i Jiedrar arredn Sralhg
3ATIOT B[S HHITR N3N TS AT, P (3] 2 9L, YT T A5 AT AT AT BT AT
GBI TSeos HIT STOT FAUBTRT 7 TSehes AT dies e Ucies. AYBIRIT AT JHeAThS s UIRTes
TTES B, 3N, AT AT =5 AT BT SAISUITAT VAR Ged =] YSHIER 311 U Be™ MRierd ‘O
TEIA &R, T FRISTHTAT deTaT BV AT G3IHM JU S B SIRIGUATATS! daTal I AR BIa].

4) Based on your diagram, answer the following:

AT SPeiTedT SR Yoics IR Al :

a) Is the observer in the bright part or the dark part?
16T THTHT YR B TSE W 3N ?

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

RIS Ui eIyl ST [l AT YRR 312 (Y& 1/ TUET ST ) 2

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.

3ITI0T 31 A, b dsrar e 2 ). 3ire. TR yedien < g 7 ). gige. 31 JHongarR, gedt
31T g AFeATciles 3R GAWN 23 AT, 3. TR TSI Tl Aol HRTGTIR YT 371107 = i< e
3ITHTR 3TIOT i Teies ATUET IR TN STl BIal. 3Tl YTg YaiaR hivreral 3wl Flerds sraeara
QAT TSI BT AR (G 31T By DIl S D172 AT Jral FeHd ATETd Bl 7?

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) YR feazh g% i 3w ? T JMThciId, TN RATTHIEN I BIGT 30T ATAT F 2 719 1.
e) Where will the Moon be on the new Moon day? In your diagram, mark the position with a circle,
and label it as N.

JHTATRIT a3l A IS 3RS ? T AT, TN WATATHIAT aged BIET 0T ITST N 8 1 2T,
f) Will the shadow of Earth fall on the Moon on a new Moon day?

SHTATRIT a3l Yedi=il Araeh! TR IS e Bl7?

g) As seen by astronauts, Earth rotates anticlockwise. In question no. 3, now place a second
observer on the surface of Earth, on the upper edge of the dark part. Does this second observer
see a sunrise or a sunset?
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SITRTSIIRIT TS ATIATY, Yo Tl hlcaiwdl Soie {3 (ufaafead) fthd. 9z 3 9&, 377dr

Teh G FReTes gedeal YSHNIER, Teq WAl qRed] Hsal SHI BRI, 37N R g FRieshral
gaTed &l g favie ?

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?

JITRTBARIT YIS ATIHATI, TST=T YRYAVTE] (SIS TSaared] bicdi=l fdag Mg, O 81 Jaa
Ue] 378 1 HT UeT 372 ?
i) Can you guess this?

IR 1T TS DRI Dl?

(/) 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?
A TBUM] SRR G, YT AT0T <5 YehTd T ITd. IR IMITAT ISP UIVHST dgUgul

S TRl IS BRI BT TS SR#Q*SIO”)I qred?

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

T D IMATINRI] WWWWW?WQ.
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