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LU 8.15 Moon and its shapes
TZAT SR FHhT THEATE

Introduction
TEATAAT

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.

T 9T @ foh =g BT fo dfitefit AT sraerar &, Qo & AT ST ST U HE sht srater 7 fhe
fUHT AT 81 =(EHT 31 Seeid] 83 STTRIAa! bl "=IgHT 1 A" HaT ST 2| §6 §h1S H, T FS HEhATl I
ek 3TN ITY [ FS HaTCll o ST TAIRT ok AZHT hl FHeAT3| & HellRId o FTURAT hl THE| TS
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Materials: Paper, pencil, eraser, etc.

Task 1: Role playing activity
HRAHATT 1: HiHawT fram et fafafer

"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.

" e TR 0 ST Hariesh § R Sfafeer § U a&q quL o aRi SR gt 8| ¥ o =R S it ok
g T T wer =t et Y heT e 8 Seft TR geat % wRY T SguT % gR forw e qer SRy <isET Y e
Ed 2

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).

for 1 H W o SR AT qeall shT e q°T Jeall o ARG AR SAZHT hT HET DI ST 7 8| S & T = &
ST o STTHTT T ST | 781 & (T 36eh SATTATIeh STTHR § Fgd Biel f@mn T 81 STk 3fF &
38 qea o Sgd e ot foaman mn )
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T & FATAT H TET
Not to the scale

Figure 1: /llustration of the Sun-Earth-Moon orbit
R 1. go-gedi-aigar &7 perr 1

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°,

et T el U THAS ST &, o gedft 3 w3 ST g 81 36t e ot shat <immn o off § v geeft SR
<IEHT T foRMM BId 21 & 31 HafTE areda | -1 el €| SIZwT ol el 3l a3 o =i S geaft
&l o et § TR 5° 3FhT EAT 2|

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

TS, B T © WA & (68 H SAZAT b1 1M At o SR 93 T qeaft o siter =iz ohi T fearferat
! GAg § Aeg forertl

Instructions

e

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

T T T, qealt S <A ST T T 3= BT, SRS iRt T e T €, T wifafater s
fegor |

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

qeaft ST offtreRT T aTet BT o1 R geat I7 ot iian 7, STR SHehT ATe qealt i Hag T T FHIed
=afeh 2
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* 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).

<IgHT 26T fireht fwT ATl ST gedl & SR S Tk o9 i<, S gesll o =R TR SEHT hi el
Frefua s (T s Afar T ® Al se9 geg fie)|

* 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.)

2 o1 foRtar T aTeTr o gt ST <iEHT 8 W s g @St enTll 39 S i [T 311 1 il
Torl ol QT o ATeT el T T EHT =1MeT) (38 BT ATST Sl e T & Hohell & AT TF BIS A AT FHH|
TGSl &l Fehal &)

* 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.

TET HATTR! FS THHRI S 34 8| ATS 79 Jealt 3 I ga & A< gealt A F& o qoae i AR @ ©® &
it T e o i el % = S A e i o 2 e of g 3 =R S A R
Sl & ST qealt AT el ot oft SrHTerd foem @ St 81 39 Wet o WeAd THY 36 FHhI i 30 7 °
el

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

2 35 BT o T Y ST 6 o o pfter e e e o Rerfe oo ifer

+ 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.

qeaft 3t s7fireRT T 3Tt BT 1 T % =R SR S A STt T2 8 3R a8 v fufa 7 e a
T HhdT © i1k BH o TEHT ohl ATl U AT hisd AT &l TE DT TZHT shl hedT hl STcATehT Hd
T STETIHAT o STTER 7o Reerfar 7T 2 o FehetT 3

+ 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.

RS H <EHT b1 Joall SR G o sff=r Tl AT =IEHT T ST =& qeall hl 3R Tard g A Hhear §
EREERRE

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

HFH AT foh <A o T AT AT T ShTIRT BT SR G o Fehrst 8 7 8 o Rl ford et o
SFET T2

* Now let the Moon take a position such that Earth is between the Moon and the Sun, and all the
three are aligned.
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ST <A i UET el # <t ST, fof qealt, <z o7 o o offr 4 &, 7R o1 e 2 it et W gl
» Discuss which part of the Moon is illuminated, and which is not.

T ht BT T=EHT ST IH-ET T TR 2, ST hI-GT TR T2 2

* 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.

T <ZHT Rl T her T Rt o <) o i 78 STHM o < foh =5 1 shib-an fewar
TeRTIITA & 3 hI-ET TehIf3Td 7} 2

Full Moon and new Moon

qftiaT iR T

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)?

5T T et # form Reerfar o weaft o forelt safer (St qealt o1 offtreht 1T T8 BT 1 16 o A1k W @S 7) Al
T AT (AT T =5 fewrg 2

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).

<ISHT T el BT SATR, Tfeh qealt <t Jfireht T @ w1 o R o i ueh fofg e Reora shreafrer =afeh o forg
T8 T U <5 (AT STHTEET) B (T <51 o AT T e <1 Heed ol o)l

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

A TR fop fore feorfa 7 e <igw fawas <, STR 39 Heier § 310 &g # == i)

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).

==t Y Toh STORT & H <ISHT 3 7M1 o G, SZHT T Issaet W (ST fof a8 qeall § fowms o 81) %o a7
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o 1T s 2, 31X 0 5 wad o ToTU o 81 SITaT 21 STef (Feeft § fees o aTeiT) <IsHT o1 Sssael |1 g1 &
T 30 TEHT T TGt HeAT (ATHET) T AT 2 A STl I I T&T BT & df 38 FHT Shl Tl hedl (ST) el
ST 81 37, ST TG fof 7o heT o fordt SATer AT 5 <57 A1 el BT TR for® 378 91T o 39kl el
el 38 Tt vl SR SHE) e & fop qfotaT & StaTerea ek STt =ihT il AT Hedt € df 0T gat g €, 3R
STHTERET § TfOTHT e STel <IHT ol SHelTd, a1l @ dl Y[t 98 Bl o

Task 2: Analysing a data table
THTAHEATT 2: AThHST ATFeTeRT T fapuoT

Sr. No.
ShHih

01 02 03 04

Image of Moon

5T hl BT

Date
ﬁ::ri% 18/02/2018 20/02/2018 23/02/2018 24/02/2018

Rise Time
3y ol HHY
Set Time
HEA bl 9HY
Sr. No.
E2ED

08:02 10:01 12:15 13:07

20:00 22:39 00:31 01:31

05 06 07 08

Image of Moon

5T i B

Date
CIE 26/02/2018 28/02/2018 01/03/2018 02/03/2018

Rise Time
3 hl HHT

Set Time
JHET T GHT

Sr. No.
ShHih

15:04 17:10 18:12 19:12

03:32 05:27 06:19 07:08

09 10 11 12
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Image of Moon

5T hl BT

Date

feai

04/03/2018

05/03/2018

07/03/2018

G 3R 3! Y

09/03/2018

Rise Time

3a¥ bl HHY

21:06

22:01

00:13

01:54

Set Time

STEA bl HY

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.

AP 1: 337 3 3T 617 & THT & Try-Try 13157 137091 07 F577 37 13371 Seb1<T 7 Fa477 &1 1R 0 (513 @7 &) G7g &
TR TH] & TRAND @Y FIR 3 TE 139) & 37 &1 Gebar 81

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

three columns

Tge el HicTel 3 &1 IS SATARRY T 3TN ek ATTIhT 2 & HIcld 4 (TGHT T ATHR) 3R 5 (TR o1¥)

Boundary of Bright and Dark
Moon shape (crescent/half/ more ; )
Moon- Moon- [ than half (gibbous)/full/ not visible region of Moon >
Date rise time | set time throughout night) .(convex/concave/stra|ghﬁ)
i TeT | W | . <I3HT 6 S ST S AT 6

EEEN CIREETA PR A BIIPED PPN

R/ IR T o s T ) (STet/ stercrer/wmeeT)
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
aTferenT 2. Jeror Fifeah
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2) Study the table and state if the following statements are true or false.

YTt hT 37T hY I waTd for frferiiad e w2t € a1 el

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

SISHT T FHhIAT et gHRI & ol T 2l &

b) The boundary of dark and bright part of the Moon is always concave.
IEHT o 37O I THAICT [E6 sht |IHT SHIIT 79 B 8
c) The Moon does not rise at the same time everyday.
IS T ST U & | 9T 389 21 BiefT 2l
d) The Moon does not rise on a new Moon day.
ST o6 foe <5 3fad & g 2
e) On the day after full Moon, the Moon rises around one hour after sunset.
Ot o Te o e, ={EHT FATEd o ST U He 918 389 il 8
f) On the day before new Moon, the Moon rises around one hour before sunrise.
TR 3 TS T& Uet, =IE1ed Gaied § ST Ta H T8t grT|
g) In a waxing fortnight (Shukla Paksha / bright fortnight), the Moon is already in the sky at sunset.

qGdl AT % TGS ([AA U& / ISSAA UEATS) H, TSHT ARG % U W & AR H BT 2

h) In a waning fortnight (Krishna Paksha/dark fortnight), the Moon is already in the sky at sunrise.

AT HAT 6 TEETS (F 9eT /A TEdTe) W, GAGT e HEHT U8 § & AR H fwHE g 2l

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.

T I R g Sfafey At € 3 7ot TR Wed o qel o H SFaie H =et T & 3R S0 & gedt 31K
(5T o1 Tteqor o 18 21 9 o oRtoT U8 o oS STR & eeft 3R <i5H W ue W & SR AN % B o gaHiaT
2 1@ (o 2) T qeaft 3R <zET 3 AT T ST AT 1 i 3o G % TR FHI AT FA a1 3R
T o TRIST I TTH T A aTel TR bl STERT il 31O GReT & 378 fewwl it 91 il 38eh g, gedt Y
AT T T B qdeTeh "0" 3T T ST Yok qeaft 3T ST o hai Sl Sire arett w@r 1 fud 21 g fewm &
T o =i 26T <Rl few 3w fewms <7, =(sHT sh1 Sugh =am Eisi|

CC BY-SA 4.0 licence HBCSE. July 2026 7



o= ufe, e g1 G 3R D! BTy

EREKCLIEIGIER]
Parallel rays from the Sun
>

_—

 ——

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

a3 2 : 73 o & farw Fgar BT FHOw (Rared grT & 5w

4) Based on your diagram, answer the following:

AU NG o YR I, Ffeafgd 72 & 3o e

a) Is the observer in the bright part or the dark part?
&Ik Issact T H & AT ST AT 7

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

30 JeTeh T 1Tl (ohd SSHT shl TR T fohaT YT Ssedae & (319 T 7 /38 & 3Afeeh)?

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.

TH IE WM oId & Toh =IEHT 1 AT 2 mm &1 AT T2 3T SATE T 7 mm i1 | 36 9 9T, Jeat 371 S50
offr o1 g TRTAT 23 cm Bt | =T, Golt 3R Sk ofter ot gt o STTufersh ST shT SR Tk Uk <
FHTG| (ST STTFTIF B AT STHT FHITS o) TG TSGR, g frsehd fretera w2 foh Jegen geaft w foreht
ot T <G, 375 SASHT shT T et vl fe@Ts ST 3T 3179 39 oTd §f Wewd 82

d) Where will the Moon be on the full moon day? In your diagram, mark the position with a circle, and label
itas F.
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qIUHT o fo =EAT et BT STO AN W, $Eh! Rfd i Tk g9 o1 K Tfed L SN 36 F 6 &9 H
rAffoRd

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.

ST % T =51 hal T EN? 319 3G ¥, Ush Tehet & Ay feafa o1 fafgg &+ stz nF w0 d
iR i

f) Will the shadow of Earth fall on the Moon on a new Moon day?
AT STHTEEAT o T Tealt 3hT ST TFHT W qL

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?

St for stdfeer aTfet grr e T ?, qeslt 7ot ve o armTed fou 6 et 81 9 €. 3 7 379 U quy Yereh
qeall shl T8 T $Heh AL 9T oh Sl FoheaTt o TRIT| 3 g0 etk ol qied faws < 3 gt

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?

S for Sfafter anfa g @ T 2, <A Y gieRHor feem o sHTed 21 A 9 T st shedT o1 gEeTeT @
T Tt ST hl TEATSI?

i) Can you guess this?
AT AT FTAH A b & o
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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?

IEET o G, G, e ST AZHT TR T ST €| AT 8 Sedeh T o o SI5evr 7 < 6

JATYRT AT AT & SHhT ST AT &7

ii. Do we see a solar eclipse on every new Moon day? Give reasons.
T §H B STHEAT o fo g T01 @ €2 0T S|
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