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* 0 degree= Equator

« 23.5 N = Tropic of Cancer
* 66.5 N = Arctic Circle

* 90 N = North Pole
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Identi ictures & motion of earth?
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Motion of the Earth

* The rotation - the Earth
rotates(spins) around its
axis. The Earth completes
one rotation in 24 hours
( 23 hours 56 minutes 4.09
seconds). If we look down
upon earth from outside,
the earth is found to rotate
in anticlockwise direction,
I.e.,from west to east

 Revolution - The Earth revolves

around the sun in an elliptical orbit.
This motion is called Revolution. To
complete one revolution Earth takes
365 days 5 hours 48 minutes &45
seconds. (365.25 days )

- Leap year- the earth takes 365 days

and 6 hours to complete the
revolution. 365 days are included in a
normal year and by adding rest 6
hours together one additional day is
included in the fourth year which is in
February (29 days )

* The path on which it describes its

motion is called Orbit. The shape of
the orbit is an ellipse.

* The axis is an imaginary line passing through the centre of
earth. Its two ends surface are called North & South poles

ucy



When coes the sun far away rom
earth?

ucy



Perihelion (near)& Aphelion (far)

* Jerneorn- The mean distance of the earth from the
sun is 150 million KM but because of the elliptical
shape of the orbit the distance varies from time to
time. On or about January 3, the earth is closest to
the sun.

* Lone on- the earth is at the farthest point from the
sun on or about July 4.in this position the earth is at
a distance of 152 million km

* Speed the mean speed on the earth in its orbit is
107,000km per hour. The speed comes to 29.72km per
second

ycy



you kinow axis it 7
66.5+23.5= 90

let's see Parallelism of
axis
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Season and Time



sSeasons

Arrange the season in the order of thelr
oceurrence

Sp:SAW
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What are the causes of seasonal change?
Revolution, axis tilt, apparent movement of the

sun, elliptical orbit
P ISdho



The axis of the earth is tilted at an
angle of 661/2° from the orbital
plane. If measured from the
vertical plane this would be 2312°
The earth maintains this tilt
throughout its revolution. This is
known as the parallelism of the
earth's axis.

You see



The apparent movement of the

Sun

 Since the parallelism is maintained
throughout the revolution, the position of
the sun in relation to the earth varies. The
sun shifts apparently between Tropic of
ncer(23, ree N) and Tropic of
ricorn(23. r
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Say the Day & Latitude ?

ucy



Since the parallelism is maintained throughout the
revolution, the position of the sun in relation to the earth
varies. The sun shifts apparently between Tropic of
Cancer (231/2° north) and Tropic of Capricorn (231/2°
south). This is known as the apparent movement of the
sun.

ucy
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The amount of solar energy
recelved is not uniterm at any
place on the earth

during this journey. Wihy?

Change in the apparent
position of the sun due to the
inclination and parallelism of

the earth’s axis.



The parallelism of the Earth's axis

* The Earth maintains the tilt ( The axis of the
earth is inclined to 661/2° from the plane of the
orbit and it is 231/2°from the vertical to the
plane of orbit.) through out its revolution is
known as The parallelism of the Earth's axis.

* The earth moves in its orbital path around the
sun in such a way that its North pole always
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September 23
c) Equator / 0°

=
()

d) Equinox
June 21
December 22 a) Tropic of Cancer/ 23.5° N
e) Tropic of Capricorn / b) Summer solstice
23.5°S
f) Winter solstice Equator / 0°

March 21 Equinox

ucy









Describe the changes in apparent position of
the sun during seasons
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Distinguish between Surmmer solstice & Winter
solstice 7 ycy
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Fin h ition of sun
ycy



ucy



Equinox
The length of day and night will be
equal during these days on both the
Hemispheres
Solstice
The longest day& shortest night / longest night
& shortest day in the
one hemisphere.

March 21 Equinox
The sun will be vertically ahove the Equator

June 21 The summer Solstice
The sun will be vertically ahove the Tropic of Cancer

September Equinox
23 The sun will be vertically above the Equator

December 22 The winter solstice . .
The sun reaches vertically ahove the tropic of Capricorn

ucy



Relative position of the Speciality of the day.
Sun

30 11 | ¢ 13 - ) IR ( ¢ ) N

22 December () SRR ()
SSLC March 2019
3 score
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Equinoxes

The northern and southern hemisphere are equally
inclined towards the sun. The circle of illumination
passes through the North & South poles. Days &

nights are equal.

* March 21 + September 23

* The sun rays are
vertical at the equator
The position on March
21 is called Spring

» The sun rays are vertical
at the equator The
position on September
23 is called Autumn

Equinox Equinox

|t is the situation e |t is the situation
between Winter & between Summer &
Sum‘mer in northern Winter in northern
hemisphere. ucy

hemisphere



Solstices

. r'f 12 2arin leans towards tne sun oy various degrees In
ine course of one revoluiion.

* On June 21 the earth leans towards the sun at the
maximum angle the northern hemisphere is tipped
towards the sun and the southern hemisphere away
from the sun. This condition of the earth in relation to

sun is called Summer solstice,

« After 6 months on December 22 the earth occupies
equivalent position on the opposite point in its orbit.
This time the southern hemisphere is tipped towards
the sun and northern hemisphere away from the sun.
This position of the earth is called Winter solstice.

ucy



Identify pictures, vertical sunr rays &
latitude
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* June 21-  December 22-

sun rays are vertical at 23.5 degree

sun rays are vertical at 23.5 degree S

N the_northern hemisphere the southern hemisphere becomes
becomes hot. The season is called hot. The season is called summer

summer . .
o days are longer than night in

northern hemisphere ]
. on & above 66.5 degree S the day is
on & above 66.5 degree N the day is 24 hour long

24 hour long the pole the day is 6 thl
@ the pole the day is 6 month long @ the pole the day is 6 month long
- In the southern hemisphere, th * In the_northern hemisphere, the
n e o aem re, the conditions are opposite to that in the

conditions are opposite to that in
the northern hemisphere o
season is winter season is winter

nights are longer than days hights are longer than days

66.5 degree S the night is 24 hour 66.5 degree N the night is 24 hour
long long

@ the pole the night is 6 month long ° @ the pole the night is 6 month long
ucy
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Traaditiona) seasons or Inaia

Vasawiiha MarenrFioyil
Crezhrna May June
Varsha July Pugust
Sairatn Septemoer

— T T Octlober
.- Hernanta Novernoer
! Decemoer

Jainueiry
Feloruairy

you see
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Generally,hot climate prevails in the
equatorial region throughout the year.
Seasonal difference are profound in the
mid latitudes. Towards the poles, summer
are cooler & shorter and winters, severe
and longer. ey
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Effects of the rotation of the

Earth

* Formation of days and night

* Changes in the direction of winds
* Oceurrence of sun Rise, Noon & Sun saft
* Concept of time

*» Changes in the dates

ucy



Facts associated with rotation

* The earth rotates from west to east
o It takes 24 hours to complete on rotation

* As the earth rotates from west to east, the sun
rises first in the eastern side.

» The velocity of rotation of the earth can be
calculated by dividing the length of the

parallel by 24 hours ( equator=40000/24=
1700km/hr )

ucy



| looked ait the clock - it was showing 12. The air hostess
announced that we should set all our watches badk by Five
aind @ half hours. As per our wateches It was 5. 30 nelian
Stendard Time. One could say the aireratt wes tlying
towerds the West, iterally swallowing our Indian Stenderd
Timnel We had to turn back the hands of our wateches eveary
now end then accorcingly.

Exearpted from S K Pottekkat's
Paithiresooryente Naartil
(‘In the Land of the Midnight Sun®)

ucy



The people of which Indian state
sees the sun first?

ucy



97°

Difference of longitudes?

ucy



What is the time now?

What is local time?
When the sun is vertically overhead,
it is_noon. The time estimated at
each place, based on the apex
position of the sun, is termed as the

local time.

Is the local time in all the
Indian states the same?

Can you say
12 AM for Midnight ?
12 PM for Noon ?

ucy



Is the local time in all Indian states the same?
Wy willl be the complications if there are
severd| local times In a country?
Cannot prepare a railway time table
applicable throughout the country

Cannot give information on radio
programs

The people of which Indian state sees
the sun first?
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Middle latitude

Standard time

* On converting 24 hours into minutes
24 x 60 = 1440 minutes

e That is, the time required for the
completion of one rotation

= 1440 minutes

e The time required for the earth to
complete the rotation of 1°
longitude is

1440 | 360

= 4 minutes.

The time required for the rotation of
15° longitudinal area

Is 15 x 4 = 60 minutes (1 hour).

7.5° area = 7.5x 4 = 30 minutes

time advances towards the east and
recedes towards the west.

82.5 degree East = ?

ucy



The earth makes one complete rotation on its axis in 24
hours

There are 360 longitudes on the glob of earth

All the rreridiens are exposed to the sun one by one within
one clay

One day =24 hours = 24 X 60 minutes = 1440 minutes

The time needed to cornplete the ldegree rotation =14-4-0 /
360 = 4 minutes

The tirne needed for 1.5 degree rotation = 1.5 X 4= 30
minute ar half an hour

The tirne required for 15 degree rotation =15 X 4 = 60
roinutes (1 hour )

The earth rotates from west to east, time advances

towards the east and reecedes towards the west
ycy
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Western Date

{Cne day behind Eastern)

e
{One dll; :t:::;h:hltenﬂ
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* The meridian passes through an ohserv
situated at Greenwich (UK ) is called t
meridian

* Those meridians which are situated t
prime meridian are called eastern meri

 Those meridians which are situated to th
called western meridians

» 180 degree east & west are the same meridians but
the dlﬂerencwmgs 24 hours | one full day

n wa,sta‘o slow

180 degrbe ’Ion?ltude The% is a difference of 24
hours on either side of thislitié°of longitude. So it
is drawn deviated. id the'Jand areas and to
pass entirely! tHrdugh}, _ocean.( Bering Strait and

£ ;
Pacific Ocm 1%/ 777 Tongitude
‘Hq,.: o | ycy
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Greenwich time (GMT)

The zero degree longitude is known as the Greenwich meridian.
It acquires its name from Greenwich, the place where the Royal
British observatory is situated and through which this
line passes. Time is calculated worldwide is based on the
Greenwich line. Hence this line is also known as the prime
meridian. The local time at the prime meridian is known as the
Greenwich Mean Time. Based on the Greenwich line, the world
is divided into 24 zones, each with a time difference of one hour.
These are known as time zones.




Standard time

* Every country considers a particular longitude as
their standard meridian for determining time. Why?

* The local time is different at different longitudes. If
the same country follows different time, this may
create a lot of confusions and problems. So the
longitude passing almost through the middle of the
country is considered as the standard meridian.

* The local time at this longitude is considered as the
Standard Time.

ucy



consider more than one longitude

pshiu

fians? Give an example for such a

_EgRussia, China, USA |
 What is the standard merid

* The longitudinal extent of |
degree east

ie 68 +97=165
165/ 2 = 82.5 degree east
« IST=825E

- 82 1/2° East longitude passes almost through the middle of
the country.

wwww
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Standard time

Each country in the world considers the longitude that passes

almost through its middle as the standard meridian. The local
time at the standard meridian is the standard time of that
Country,

Indian Stan Time (IST
The longitudinal extent of India is from 68°E to 97°E. This
amounts roughly to 29°. The 821/2° E longitude is considered as
standard meridian of India.The local time along this longitude
is generally considered as the common time of India. This is
known as the Indian Standard Time.

Why is the 821/2° E longitude considered as the standard meridian of
India?

ucy



Summer
Saving Time?

ucy



International Date Line

Think of the difficulties if the same place records two different times
with 24 hours difference. To solve this problem, adjustments have
been made avoiding the land areas along the 180° longitude. Note
the longitude marked with broken lines. The line is so arranged as
to avoid some of the islands to the south of the Bering Strait in the

Pacific Ocean. The travellers who cross this line from the east
calculate time by advancing one day and those who cross the line
from the west deduct one day. This imaginary line is known as the
s T W, International Date Line.

Note the
International Date
Line marked on the
globe. ldentify the
continents situated
to the east and the
west of this line. The
travellers

to which of these
continents will gain
one day on crossing
the

International Date
Line? ycy
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82.5° E?

Greenwich

WEST

MINUS 0°

EAST >
ADD

ADD MINUS



Answer the following questions based on IDL

(i) what is IDL?

(i) Explain the peculiarity of the IDL with reason?
(iii) Estimate the time at IDL when GMT is 12 noon?

(i) the 180t meridian ( longitude ) is International Date Line. 180° longitude to
the east and west of Greenwich
(i) To avoid 24 hours difference adjustments have been made avoiding the
land areas along the 180° longitude. It passes only through ocean (the Bering
Strait in the Pacific Ocean.).The line is fluctuated.
Travellers gain or loss a day on crossing this Ilne

and begms another day

SSLC 2019 March
5 Score

ucy




Let's calculate time e
. 15°=60'/1hr

82.5° E

82°30'/15

=5 1/2 HOURS
Add to East
12+5.5 =5.30' pm

t1l 42 +344 +5+5.30 You see



Let's calculate time

135°- 82° 30’

= 52° 30

1=4

52.5°X 4 = 210’

210/60 = 3 hours30'
11 pm + 3hr 30' = 2.30 Tuesday

1°=4
7.5°=30
15°=60/1hr

12.30

1.30

11 PM
onday

1.30

2.30-am
Tuesday

90°105120135°

You see



5.5 hour

ucy



« Solar is that period of day & night which
1S hased upon local time

* The difference between the IST and GMT
Standard meridian of India = 82.5 degree E

time difference is = 82.5° X 4minute = 330
minutes

ie 330'/ 60 = 5.5 hour

« What will be the time at Payyoli (kozhikode )
when it is noon at London (England) ?

 What is the Greenwich Mean Time whef
Indian Standard time is 2 pm on Mong

ucy
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11.30 am

Sunday am

12

8.30
am  10.30

9.30
12.30
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12 3 4 5 51/2pm

ayyoli

r pm
11.30 1130 onday
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Let's calculate time_

. Determine the local time at 45 Edst and
at 45 “West longitude when the
Greenwich Mean Tirne ts 10 arn Wednesalay.

. 45 E -45/15 = 3hrs
10 arp + 3hrs = lorn,wed

2W W Z

%%“II@ [0 II@I:B 3hre= 7| am,wed

|
0
|
|
I
I
I
|
I

15" 307 45°

West Prime East U ' \_/
Merdian ~d
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0° 0°
15° 15°
30° 30°
45° 45°
60° 60°
75° 75°
90° 90°
105° 105°
120° 120°
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/Odegrea E. What Will Be The Time AT 170 Degree
The time on June 21 Monday = 10 pm
the longitude at this place =70 E
the longitude at other place =170 E
The difference of the latitude = 170 - 70= 100

The difference of time between the two places =100X4
= 400minutes(hour- 400/60=6hr 40mt

The other place is east to the first place. The time at 170
E will be ahead of the first

The time at 170 E = 10pm +6hrs40 mts= 4.40 AM
Day changed to Tuesday & date June 22

S
©
@
W
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* Itis 4 Am at 70 degree W on Tuesday. What will

be the time and day on 165 W

* The time on Tuesday =4 Am
The longitude at the place =70 W
The longitude at other place = 165 W
The longitudinal difference = 165 - 70= 95
The time difference = 95X4=380

380/ 60= 6hrs 20 mts
so 165W west to 70 W= (subtract) 4AM-6.20
= 9.40 PM The day is one day before
Wednesday




2017 March
Distinguish between summer solstice and winter solstice 3- core

Arrange the seasons in the order of their occurrence. Describe the
changes in apparent position of the sun during these seasons -5-score
Ans; winter, spring, summer, autumn
During winter (Dec 22 to Mar 21) from tropic of Capricorn to equator

2018 March
What do you mean by parallelism of axis? How does it causes seasons?

The earth is tilted at an angle of 6612° from the orbital plane. If measured from the vertical plane this would be
231/2°. The earth maintains this tilt throughout its revolution. This is known as the parallelism of the earth's axis.
The position of the sun in relation to the earth varies ( the apparent movement of the sun ) The apparent
movement of the sun due to the inclination of axis is the reason for the occurrence of seasons.

Score 3
What i local time? Estimate the time at the following longitude assuming
the Greenwich mean time as 10 am.
i) 45 degree East longitude
ii) 30 degree West longitude Score5

a) When the sun is vertically overhead, it is noon. The time estimated at
each place, based on the apex position of the sun, is termed as the local time.
i) 1PM

ii) 8 AM

ucy



Let us assess

eIdentify the factor responsible for the

occurrence of seasons from among the following:

a. Revolution of the earth

b. Tilt of the earth's axis

c. Parallelism of the earth's axis

d. All the above

*The sun's rays fall vertically between Tropic of Cancer
and Tropic of Capricorn Why?

*Highlight the importance of March 21, June 21, September
23, and December 22.

e Why is the International Date Line not straight unlike the
other longitudes?

e Why is there an eastward increase and westward decrease
in time?

Extended activities

Record your observations on the changes in nature in
different seasons and prepare a weather observation diary
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