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1. Introduction (3R=%)

The relationship between the Earth, Moon and Sun shapes many natural phenomena -
day and night, changing seasons and eclipses. It explains why the Sun appears to rise in the
east and set in the west and how the night sky changes through the year. This chapter revises
the Earth’s rotation and revolution and how these movements affect life on our planet.

2. Earth’s rotation (5247 &7 gvf7)

The Earth spins on its own axis, an invisible line through the North and South Poles. One
complete rotation takes about 24 hours. As the Earth rotates from west to east, different parts
of its surface move into and out of sunlight, causing day and night alternately. This gives the
regular pattern of sunrise and sunset and makes the Sun, Moon and stars appear to move
from east to west across the sky. Because we move along with the Earth, trees and buildings
seem to move in the opposite direction to the rotation. Activities with a merry-go-round or a
spinning globe help us see how rotation works and why shadows change length during the
day.

3. Day and night cycle (377 &7 725)

When the Sun lights half of the Earth’s sphere, that half has day and the other half has
night. As the Earth rotates, a place moves from the dark side into sunlight — sunrise - and
later back into darkness — sunset. Because the rotation is west to east, the Sun first rises in
the eastern part of any country. At the Equator, the Sun appears in the east in the morning,
directly overhead at noon and sets in the west in the evening. The Sun’s apparent motion is
caused by the Earth’s spin, not by the Sun actually moving around us. The same explains why
stars and the Moon seem to rise and set each day.

4. Apparent motion of stars; the Pole Star (GRI @1 SiTHr 7l ga )
The Earth’s axis points almost exactly at the Pole Star (Dhruva Tara), so the Pole Star

seems fixed while other stars appear to revolve around it — seen as curved star trails in long-
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exposure night photographs. Ancient astronomers like Aryabhata described this apparent
movement, comparing it to trees on a riverbank appearing to ‘move backward’ when seen
from a moving boat. Through the year, the stars seen at sunset change gradually, because the
Earth not only rotates but also revolves around the Sun, changing our viewpoint in space.

5. Earth’s revolution (gedft &7 GR=pHvI)

The Earth moves in a nearly circular orbit around the Sun, completing one revolution in
about 365 days and 6 hours (one year). Revolution is movement around another object (the
Sun), whereas rotation is turning on its own axis. Because of revolution, the night sky
changes gradually over a year; we see different sets of constellations and stars at different
times. Some star groups serve as indicators of seasonal change in many indigenous cultures.
6. Seasons and the tilt of the axis (Fqy Silv 3787 T Feb1a)

The Earth’s axis is tilted at about 23.5° to the plane of its orbit. This tilt, along with its
spherical shape, causes the seasons. When the Northern Hemisphere tilts towards the Sun -
in June - it gets more direct sunlight and has summer, while the Southern Hemisphere has
winter. In December the tilt is reversed: Southern Hemisphere summer, Northern Hemisphere
winter. Around 21 March and 23 September (equinoxes) both hemispheres get roughly equal
sunlight, giving almost equal day and night worldwide.

Equatorial regions get about 12 hours of day and 12 of night all year, so seasonal
differences there are small. The poles have extreme variations - long continuous daylight or

darkness in their summers and winters.

Common misconception
Seasons are NOT caused by the Earth being closer to the Sun in summer and farther in
winter. The Earth is actually closest to the Sun in January, yet India has winter then. The

tilt of the axis, not the distance, causes the differences.

7. Eclipses (718v)

Sometimes the Sun or Moon is temporarily hidden because of the relative positions of the
Earth, Moon and Sun. A solar eclipse occurs when the Moon comes directly between the Sun
and the Earth, casting its shadow on the Earth; for a short time and in a small area the Sun is
completely or partially blocked. A lunar eclipse happens when the Earth comes between the
Sun and the Moon, blocking sunlight from reaching the Moon; the full Moon may appear dark

red.
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Solar eclipses are rare at any single place, and looking directly at the Sun is dangerous

for the eyes — use special glasses or indirect viewing. Lunar eclipses are safe to see with the

naked eye and can be seen from more places on Earth at the same time.

8. Summary (9R17)

The Earth rotates in about 24 hours (day and night) and revolves around the Sun in about

a year (changing night sky). The tilted axis gives different seasons in the two hemispheres.

The Equator has almost equal days and nights all year; the poles can have months of day or

night. Solar eclipse: the Moon blocks the Sun’s light to Earth. Lunar eclipse: the Earth blocks

sunlight from the Moon. Indian astronomers such as Aryabhata and institutions like the

Kodaikanal Solar Observatory have contributed to our understanding of these phenomena.

Tmportant Terms (Glossary) |

Term Meaning

Axis (3787 / ¢¥) Invisible line through the North and South Poles about
which Earth spins.

Rotation (07) Earth spinning on its own axis, west to east, in about 24

hours; causes day and night.

Revolution (7R=#0)

Earth’s movement around the Sun in about 365 days 6 hours

(one year).
Orbit (&) Nearly circular path of the Earth around the Sun.
Pole Star - Dhruva Tara (gg | Star almost exactly in the direction of Earth’s axis; seems
&) fixed in the sky.
Apparent motion (T4 7fA) | Motion that seems to happen (Sun, stars) but is caused by

Earth’s rotation.

Tilt of axis — 23.5° (3787 &1

Earth’s axis is tilted about 23.5° to its orbital plane; causes

gPra) seasons.

Equinox (/3%3) Around 21 March and 23 September; day and night almost
equal worldwide.

Northern / Southern Northern and southern halves of Earth; have opposite

Hemisphere (St%1 / qfaoft seasons.

Theire)

Equator (Y77 ¥@0) About 12 h day and 12 h night all year; Sun overhead at

noon.
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Solar eclipse (G4 7&7) Moon comes between Sun and Earth and blocks the Sun
(fully or partly).
Lunar eclipse (75 78v) Earth comes between Sun and Moon,; full Moon may look

dark red.

Kodaikanal Solar
Observatory (BlegawI Gk
Feree)

Indian institution that contributed to understanding these

phenomena.

Hemisphere summer.

Sun & Moon (safe to see).

Quick Revision Points |

> Rotation = 24 h, west — east — day and night; Sun, Moon, stars seem to move east — west.
> Sun’s motion is only apparent; the Sun first rises in the east of a country.

> Pole Star is in the direction of Earth’s axis, so it seems fixed; other stars circle round it.

> Revolution = 365 days 6 hours = 1 year; night sky changes slowly over the year.

> Axis tilt = 23.5° causes seasons (not distance). June: N. Hemisphere summer; December: S.

> Equinoxes = 21 March and 23 September - almost equal day and night.
> Equator: = 12 h day all year; poles: long continuous day or night.

> Solar eclipse: Moon between Sun & Earth (use safe viewing). Lunar eclipse: Earth between
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Rotation:
day & night

1

1

Solar & lunar :
eclipses .

& 1

Pole Star &
star motion

Sun

< i

Misconception: :
distance .

1

1

Revolution:
1year

[ Tilt & seasons ]

Concept map of Chapter-12

Day and night

Y

Y

Y

Rotation:
west — east
(=24 h)

Half of Earth is lit; the other half is dark

Earth’s rotation gives day and night

Table 1: Rotation vs revolution

Point Rotation Revolution

Meaning Spinning on its own axis Movement around the Sun in an orbit

Time taken | About 24 hours About 365 days 6 hours (1 year)

Effect Day and night; apparent motion | Night sky changes gradually over the
of Sun, Moon, stars year; (with tilt) seasons
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Seasons and tilt of the axis
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Axis tilted =~ 23.5° — always pointing the same way as the Earth revolves
Earth’s positions in an orbit (schematic) - seasons arise from the tilt

Month Northern Hemisphere Southern Hemisphere

June Tilts towards Sun - summer Winter

December Winter Summer

21 March / 23 Sept | Roughly equal sunlight — equinox | Roughly equal sunlight — equinox

@ Eclipses

SOLAR ECLIPSE: Moon between Sun and Earth

Moon
Sun Earth

Moon’s shadow falls on a small area of Earth

LUNAR ECLIPSE: Earth between Sun and Moon

(e @

Sun Earth Moon (dark red)
Solar eclipse and lunar eclipse (not to scale)

Table 2: Solar vs lunar eclipse

Point Solar eclipse Lunar eclipse
Position Moon between Sun and Earth Earth between Sun and Moon
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What is Moon casts shadow on Earth; Sun Earth blocks sunlight from Moon;
blocked hidden (fully/partly) full Moon may look dark red
Visibility Brief, small area; rare at one place | Seen from many places at one time
Safety Never look directly - special glasses | Safe with the naked eye

/ indirect viewing

Flowchart: why do we have seasons?

o Earth revolves A hemisphere tilts More / less direct
Earth’s axis is ) '
_ » | around the Sunin | » | towards / away | » sunlight —
tilted =~ 23.5° _
a year from the Sun summer / winter

NCERT-Style Exercise: Questions & Answers

Q1. What is rotation? How long does it take and in which direction?
Ans. Rotation is the Earth spinning on its own axis, an invisible line through the North

and South Poles. One rotation takes about 24 hours, from west to east.

Q2. How does rotation cause day and night? Why does the Sun seem to rise in the east?
Ans. The Sun lights half of the Earth; that half has day, the other night. As Earth rotates,
places move into sunlight (sunrise) and out of it (sunset). Because rotation is from west to

east, the Sun appears to rise in the east and set in the west.

Q3. Is the Sun really moving around us? What is apparent motion?
Ans. No. The Sun’s apparent motion is caused by the Earth’s spin. The same effect makes

stars and the Moon appear to rise and set. Trees and buildings also seem to move opposite

to the rotation because we move with the Earth.

Q4. What is the Pole Star? Why does it seem fixed?
Ans. The Pole Star (Dhruva Tara) lies almost exactly in the direction of Earth’s axts, so it

seems fixed while other stars appear to revolve around it, forming curved star trails in

long-exposure photos.

Q5. Differentiate between rotation and revolution. How long is a revolution?
Ans. Rotation is turning on its own axis (about 24 h); revolution is moving around another

object, the Sun, in a nearly circular orbit, taking about 365 days and 6 hours (one year).
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Q6. Why do the stars we see at sunset change through the year?
Ans. Because the Earth also revolves around the Sun, our position in space changes

gradually, so we see different constellations and stars at different times of the year.

Q7. What causes the seasons? Explain with June and December.
Ans. The tilt of Earth’s axis (about 23.5°) with its spherical shape causes seasons. In June
the Northern Hemisphere tilts towards the Sun — more direct sunlight, summer — while

the Southern has winter. In December it is reversed: Southern summer, Northern winter.

Q8. What are equinoxes? What are day and night like at the Equator and at the poles?
Ans. Around 21 March and 23 September both hemispheres get roughly equal sunlight, so
day and night are almost equal worldwide. The Equator has about 12 hours of day and 12 of
night all year; the poles have long continuous daylight or darkness in their summers and

winters.

Q0. Is it true that summer happens because the Earth is nearer the Sun? Explain.
Ans. No. The Earth is actually closest to the Sun in January, yet India has winter then.

Seasons are caused by the tilt of the axis, not by distance.

Q10. What are solar and lunar eclipses? Which is safe to watch with the naked eye?
Ans. In a solar eclipse the Moon comes between the Sun and Earth and blocks the Sun
(fully or partly) in a small area. In a lunar eclipse the Earth comes between the Sun and
Moon and blocks sunlight from reaching the Moon; the full Moon may look dark red. A

lunar eclipse is safe to watch with the naked eye.

Q11. What precautions are needed while watching a solar eclipse? What did Aryabhata say
about apparent motion?
Ans. Never look directly at the Sun - use special glasses or indirect viewing. Aryabhata
compared the apparent movement of stars to trees on a riverbank seeming to ‘move

backward’ when seen from a moving boat.

Board-Pattern Questions - 1 Mark
1. How long does the Earth take to complete one rotation? (1)

Ans. About 24 hours.

2. In which direction does the Earth rotate? (1)

Ans. From west to east.
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3. Name the star that seems fixed in the sky. (1)
Ans. The Pole Star (Dhruva Tara).

4. How long does the Earth take to revolve once around the Sun? (1)

Ans. About 365 days and 6 hours (one year).

5. By about how many degrees is the Earth’s axis tilted? (1)
Ans. About 23.5°.

6. Which hemisphere has summer in June? (1)

Ans. The Northern Hemisphere.

7. Name the two days of the year with almost equal day and night. (1)
Ans. Around 21 March and 23 September (equinoxes).

8. When is the Earth closest to the Sun? (1)

Ans. In January.

9. Which eclipse occurs when the Moon comes between the Sun and the Earth? (1)

Ans. Solar eclipse.

10. Which eclipse is safe to watch with the naked eye? (1)

Ans. Lunar eclipse.

Board-Pattern Questions — 3 Marks

1. Explain how the rotation of the Earth causes day and night. (3)
Ans. The Earth spins on its axis from west to east in about 24 hours. At any time the Sun
lights only half of the Earth, so that half has day and the other half night. As the Earth
rotates, places move from the dark side into sunlight (sunrise) and back into darkness

(sunset).

2. Distinguish between rotation and revolution of the Earth. (3)
Ans. Rotation is the Earth’s spinning on its own axis, taking about 24 hours, and it causes
day and night. Revolution is the Earth’s movement around the Sun in a nearly circular
orbit, taking about 365 days 6 hours; it changes the night sky gradually and, with the tilt,

helps cause seasons.
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3. Correct the misconception: “Summer occurs as the Earth is closer to the Sun.” (3)
Ans. Seasons are not caused by changing distance. The Earth is closest to the Sun in
January, but India has winter then. The tilt of the axis (about 23.5°) decides how direct the

sunlight is on a hemisphere, causing the seasonal differences.

4. Write three differences between solar and lunar eclipses. (3)
Ans. (i) Solar: Moon between Sun and Earth; lunar: Earth between Sun and Moon. (it)
Solar eclipse is seen briefly in a small area and is rare at one place; a lunar eclipse is seen
from many places at once. (iii) Looking at a solar eclipse directly is dangerous — use

special glasses or indirect viewing; a lunar eclipse is safe to watch with the naked eye.

1. Explain the cause of seasons using the tilt of the Earth’s axis. Mention June, December and

the equinoxes, and the conditions at the Equator and poles. (5)
Ans. The axis is tilted about 23.5° to the orbital plane; with the Earth’s spherical shape,
this causes seasons. In June the Northern Hemisphere tilts towards the Sun — more direct
sunlight, summer — and the Southern has winter. In December it is reversed. Around 21
March and 23 September (equinoxes) both hemispheres get roughly equal sunlight, so days
and nights are almost equal. The Equator has about 12 h day and 12 h night all year, so
seasonal difference is minimal; the poles have long continuous daylight or darkness in

their summers and winters.

2. Describe solar and lunar eclipses with the positions of the Sun, Moon and Earth, and the

precautions for watching them. Draw labelled diagrams. (5)
Ans. Solar eclipse: the Moon comes directly between the Sun and Earth and casts a shadow
on Earth; for a short time and in a small area the Sun is completely or partially blocked. It
is rare at a single place; looking at the Sun directly is dangerous - use special glasses or
indirect viewing. Lunar eclipse: the Earth comes between the Sun and Moon and blocks
sunlight from the Moon,; the full Moon may appear dark red. It is safe with the naked eye
and visible from more places at one time. (Diagrams: Sun-Moon-Earth and Sun-Earth-

Moon in a line.)
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3. Explain the apparent motion of the Sun and stars, the role of the Pole Star, and how

revolution changes the night sky. (5)
Ans. Because the Earth rotates west to east, the Sun, Moon and stars seem to move east to
west; the Sun does not actually move round us. The Earth’s axis points almost exactly at
the Pole Star (Dhruva Tara), so it seems fixed and other stars appear to revolve around it
(curved star trails). Aryabhata compared this to trees on a riverbank appearing to move
backward from a moving boat. As the Earth revolves round the Sun in about 365 days 6
hours, our viewpoint changes, so the stars seen at sunset change gradually through the

year.
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SOWAIRC IR

378y /

ITIT 3T STV JaT F A aTeT S5 T o T
AT THAT & |

AT T AT O IC TS & T AT 24 5 7
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T

& URor: g3 S0 AT & I AT
T
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e e AR
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feg T TRw 7 TR
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& | ST & ST RIS H AT (FHTE) 3T AT AT (FATEd) & | G0 Iiv=e & 99
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IAC: T TR |
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AT T 1 & fa@ar 8 1 (jil) 3 T80 &l S0 @1 @aveTd & - (99T 999 37
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TS T - 53 F
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qrayTi~at foer | araifaa o a1 (5)
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