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Definrtrion .

» The atmosphere is a thick enveldpe of gases surrounding the Earth and
neld /n place by the Earth’s gravitational force- [t extends from the
Earth’s surface to several thousand Kilometers mto space, gradually
becoming thinner with altitude-
grgaEe el #1 vF Hid gvd & ol gl 1 9¢ §U & SV gl &
TEEIHY a7 & SR Gl FF v a4 5% 81 g8 yedl 1 Haw
#mﬁ#aﬁmmﬁmwﬁwwﬂ?m
& ary fi¥-e1 gaar giar wrar 81 =
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Qf* 2. Origin of the Word Atmosphere
00 00.0-0-00-00 080

The word Atmosphere comes from two Greek words:

TIGHST (Atmosphere) T Gl Fw gl & 71 6- /
5 ﬂtma‘.c = Vapour or Air / Atmos = AL T ¢ wy
" Sphaira = Sphere /. Spharra = '\/\/M il (Sphere)
Hence » .

" Atmosphere = Sphere of Air surrounding Earth- /. Atmosphere = gedt

»} Tt v & 9 §T a1g a1 M (aigHs )]




1(;5 3. Why is Atmosphere Imporl:ant‘?
000 00-0-0-0-00 08

" Without the dt/ﬂaspéere, hfe on Earth would not exist: / 679773? & @37

gedl a¥ figT THT Tel Flarl
" The atmosphere performs numerous life-supporting finctions: / TIGHST g
& forw H1gvged 3% Hd FHedar 81 ——
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A. Provides Essential Gases

The atmosphere comtains gases necessary for life: / TIGHST q oflas & fav
H1aRgF I Hdigqe &1

Cxyget, (C2) 7 iAo (C2) ]
» Reguired for respiration / §HT 3’17%17 GG P
» Supports combustion /G671 7 /

= Lzsential for humans and amimals / HT] SN GITAR] & g S1avae s )
. \\ é \/-\/_\/_—/ \ ¥ .
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Carbor, Ljoxide (CC:) /

s Lhed by plants during photosynthesis / TBTI TIATU @& GINTT el greT FYaT IUghT B St &1
. //.-:4»« maintain Earth’s heat balance / Tdl & FWHT T &1 7T Ra# 7 wgrgar &vdl 81

/l//é'mye/ (N2

o Required for p/d//é' growth » N @} g7 & forg smawae /
= Compornent of protems and PNA / gidtT siv 371,7?7,7 @T T4 Hcp/
w Jlaintains atimospheric stability ~ 3797-73?’727 IRTar 717 El P " ' |

\/ il Q/




(xf B. Regulates Earth'’s Temper

000 5000

/t s 6. )
s gbsorbs heat / FYHT Bl HIINOT BT ? / /

s stores heat / FWHT BT HSRU BVl 8/

" ped s‘tr/éate; heat / S H] QT gqﬁa?w PIddl ? /

Without atmmosphere . )/

" Dgy temperature = +720% / 1T &T TTTHIT =~ #7204
« Might temperature ~ —780% / T BT TTTHIT X ~/E0%

AN e p. : ‘
" Average ELarth temperature would become unsuitable for hfe- / Gedl BT £ 5 A\
TT argHrT HaT F AT HFIGHT &1 TN -~ s )
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C: Frotects Earth From Harmfil Solar Radiation

S

The atmosphere flters dangerous radiation:
— N

Radiation (131Hv0]) Protective Layer (GVETHB GVd)

W Rays (L 1¥01) / Ozone Layer (G G¥d)

Gamma Rays (TTHT [Bv0]) Upper Atmosphere (FTVT TTFHS)
X-rays (X-ﬁ!_\m} 1) b/ Ther/mosphere /?Iﬂﬁqﬁ?ﬂ?)




D Burns Meteorosds :

o L iuednds oF sterods ertar Earths atmosphere daily- ~ Tldled &Rl Sewids gl
& JIgHST H g3 Hvd &/

« Most burn in the Mesosphere due to friction before reacking Earth’s surface: / HTSHIRT
amﬁngﬁa?mwaﬁ##mméfwnm@am@mpémj 7 ofer

e
rd 8/ -
Thus » 3d.
t Atmosphere acts as Larths protective shield- / JIGHST Gl & GETHF Had & &g S
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i, E. Makes Weather P055|by
900 0-0-0-0-0-0.0 00

Al weathel phenmomena occur because o1 the atmosphere: s T Hlga aae
gt JIgHSG @ HRU gidi 8/

Examples /- 3qle¥Ul

Rarn /~ ayf. g/

Clouds / TG "@‘Y\

Cyclones / dPald

Thunderstorms / TR-THE_aTe TPTT _

Winds /7 9a-d v~

Snowtall 7 TeTard

fog /~ a’-)g?r \/ N\
Without atmosphere, / TTGHST & 3T e & \!
there would be no weather / ol 4t giga gaefl gear 87 s s |
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F- Enables Water Cycle G- Helps inr Communication
(=

The lonosphere reflects radio waves-
This enables

« Radlio commumication /STl TaTT

« NMavigation / FHANRIT I 7 /

. ﬂf///td/y commurnication

Atmosphere carrres:

" water vapour / W}Ef
= clouds / FIGT \

= preciprtation / Fufor

» Thus / 3d:

=t mamtams the hydrological cycle: /
gg oicT I Bl JTIC I&dT &1




- Supports Aviation 2 /- Haimtains Atmospheric FPressure

. Z/" crafe  fly 1w the  Jower » Pressure enables / W L
tratosphere because / faar N : ‘
THATGHS T  (Stratosphere) F 1 Hed T 8.

Rad wrr & 35d & Fiie: N

" weather disturbances are NIl

" preathing, '3?77/

/ gl diwq Gqeft ey gga &H = movement of air, / AY BT HdcT7
: " formation of winds, / gg-1 &7 [Agfor
" a/ir /s comparatively stable: / qIY G
HOETHT IRV g/ = rainfall ~ T
(./
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@alourless B2

qIgHSd PT PIg I el sidil
=% AP G4 & TP & A
yetula ) & PR Her i@t a1 g
2+ Odourless é f . ‘
/ Y& agHSHE A9 # PiIg 1Y 781 giedl|
it e O —
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4- Transparent /

= gat_rm%sphere allows sunlight to pass through- / ATgHSA ﬂ:& & TP &I YA AR-UR SH
I

- This transparency enables / 9% uReRar Fufafaa 1 dva a9l %:

- photosynthesis, / UDIRA HRHOT

- visibility, / TAdl

- heating of Earth's surface- / G &1 Tdg &1 TH SHTI

5- Compressible \2
- Air can be compressed / arg DY HUSd (Compress) fHar <1 AHar g AR
Therefore / gaq'f%rq = b
- air pressure increases near Earth’s surface: / quﬁ Gl dds % fA®c ar] g s & i Y




5. Extent of Atmosphere

There is no sharo upper boundaru of the atmosphere-

JIHEA B! Bl WY HUdl A 981 B
It aradually meraes into outer space-s T& YR-tR IES 3afver A fira wraT &

Different scientific estimates exist-/ $H® AR H AT-AT AFMAD A B

Region Approximate Height
lajority of atmospheric mass First 16 km

Almost all weather 0-18 km

arman Line 100 km

osphere Up to 10,000 km (approx.)

Nearlu 99% of atmospheric mass lies below 32 km-

TYHST $ PA FHA DT WIHT 99% fown 32 fHadier @ 9 fRa 3
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W 800 to 3000 km
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o
Structure of the Atmosphere

The atmosphere is divided into five layers based on

temperature variation with altitude-

Temperature

Height (Approx-) Trend

Important Features

Troposphere o-;g :"Z ?;:‘I;sg;r)o- Decreases |Weather phenomena
Stratosphere 18-50 km Increases  |Ozone layer, Jet aircraft
Mesosphere 50-80/85 km Decreases |Meteors burn here
7;;:;';:22’::;8 E0-400 km Increases  |Aurora, Radio communication
Exosphere Above 400 km Very high |Satellites, Hydrogen & Helium
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Meaning / 3%

The word Tropos means “mixing"- / Tropos XI&& T 3% :@\;&I‘UT7/
N e —
(Mixing )" giar g

It is called the Region of Mixing because continuous vertical and
horizontal movement of air takes place: / Sﬁ forgor @1 \_&EI
(Region of Mixing) Pgl SIIdl g wife sl ag &1 fARaR
SHealtR (Vertical) 3R afas (Horizontal) Fd gidT YgdT B
Height / °ﬁ|€

8 km at the Poles / {al W@

18 km at the Equator / YA ¥ W 78 Tt
Average: 13 km » 3NTd: 73 fodll — — —
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Why is it higher over the Equator? / YHY Y@l U gg 3AfUH ST I gidn
?

* Greater solar heating causes warm air to expand and rise: / AP TR ST
N\'
% HRU TH 91 el 8 iR S Iodl gl

NN
« Hence, the troposphere becomes thicker over the Equator- / W%Q’, HHY

IET & HUWR SYHSH (Troposphere) 3 HieT 81 S€T 81
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All weather activities occur in the Troposphere:

gt A dadh nfafaimt eivdsa & gidt & Weather

« Rainfall 7 a9t _/ Phenomena .
* Clouds / dlqd /

'Fog/aﬁ'é?T\/ ‘/‘7 l

« Thunderstorms / TRA-TH® aTA ?‘Eﬁ'l\:/

B
[
B
2
. * Cyclones / dshdld /
B
B
[}

. Snowfall 7 feHUTd

o Winds /7 9d-

* UWeather occurs only in the Troposphere: / HH
et gt geame eNHHSH (Troposphere)
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B Temperature
» Temperature decreases at the Normal Lapse Rate: / ATUHIA HTHIN B ¥
. (Normal Lapse Rate) & IR gedl gl
. « Standard Lapse Rate / ATF® BT &3
06-5°C per 1000 metres / Uid 1000 HIEX W 6-5%

. 07°C per 165 metres /7 Ufd 765 WeX W 7°C

/\
l Boundary / |1 v

,/N/-.
. « Upper boundary is called / 3T\ W% gy
[t separates the Troposphere from the Strazasphere- / 98 &iyvHsd ﬂ»r » l'

( Troposphere) ® THATINST (Stratosphere) & AT HXT &1 , | &7
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¥ o Stratosphere o wy O
l Height / vﬁTﬁ

' Approximately 18-50 km / AU 78-50 Tt

' Characteristics / faRI9dTg *

. « Second atmospheric layer- / darigHSd 3l Qﬂﬁ Rd |
. o Temperature increases with height- / &dTg & WY ATTHM gl gl
« Stable air- / ATY AUeTHd RR &t 8l -
l * Almost no weather: / Uﬁ [SRIK: LRI aﬁ'é Moy e wfafafa el
Eﬂ?ﬁl AT NS

 Ideal for alrcraft‘: / U8 ﬁtn:ﬁ & G@ﬁ & ch anz&f Rd %l
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W Ozone Layer / IRl * foceted between 20735 km / 20-35 Tol BT S F A '?"‘\IE|
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Importance / Hed .
Absorbs harmful ultraviolet ra\y/ SINPR® RIS (Ultraviolet)
3o &t sramia st

Protects life on_Earth- / qzaﬁ R Siigq &t I&T Ht gl '
Commercial jet aircraft generally fly in the lower Stratosphere
because: 7/ divifede Wie  faWE  AWRIG:  gHAOHSA
(Stratosphere) & ﬁﬁlﬁ YRT § ISd & Hifb:

Stable air £ ag E-T?ﬂ %I

No storms / qwT_ el gial

Less turbulen\ff / a9 3rrifa (Turbulence) ®H gidl g

Upper boundary: / &U81 AHT:
v TN
Stratopause / THATTHTHT




' \' 2 Importance / Hgcd : /
\ 4
* Meteors burn due to friction in this layer- / 9
I MeSOﬂaher wa & wfor & e o S (Meteors) @ et

' Height / 3418 gl 5 _ p' 0 .

Approximately 50-80/85 km (THl)

Characteristics / ﬁ'-‘a'q?lTﬁ N ’w\b : \2 ,ne,,ej:izc,i bhe
B . Coldest atmospheric layer™7 qgHST Bt W™ St R Mesosphere- / STHIY
. . Temperat'ure decreases with altitude: / %mﬁ 33'3[ 'L HAHHSHA (Mesosphere)
AaTqHT HedT — # St ¢
l + Ends at the Mesopause: / T8 HYHHT (Mesopause) U
—_— —

. THTE glat g \



o o /\/\'__/\\ il |
: \\// SR C
S Thermosph_e;g (Ionosghereﬂ\.)

\fi
A A / | PCCLAAM - Approximately 80-400 km

Characteristics » Temperature increases rapidly- / <TUHIA ?ﬁﬁj‘m %I

Contains electrically charged particles called ions: / sqH
ﬁmmﬁawaﬁ%ﬁém (lons) g1 STdT B

* Hence also called the lonosphere: / gaf%nz 3‘\& ATTHS A
(lonosphere) Yt 8T SITaT B :

Radio Communication / (ST AR N
Importance = Bl A

Radio waves are reflected back to Earth- / Isar oA guat | a
&1 AR WIafdd 3-1 STTel! %l — g o




* Northern Lights (Aurora Borealis) / AL ‘Qﬁ'ﬂ
. qifd (SRR W The International Space Station

(155) orbits in the lower

| | thermosphere: / GI?R'\‘T@TI
B . Sauth% Australis) / SRR gt et R (155) P
. '€ SATRRT )

Space Statjons

wqifa

dI9HSH (Lower Thermosphere)
o ufespur et g1
. * occur in this layer- / H UId # gl g

: .W&rw )
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: " Exospher 'f/

o Height / 3aTS

. « Above 400 km s 400 fHdl A
w W

. * It gradually merges into outer space: / U®& R-eiv
dTeT Y&l (Outer Space) ® fadlia g1 ST B
. « Composition / AT

E

/. / g SN \ YN 1/
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Karmaiain Line /

Chamctenst/cs Y

Imaginary boundary between

* Qutermost atmospheric Iayer° / aIgHSd Bl qad anhm
T WRd| i cpace- 7 TE TR & ATqHEA

* Air is extremely rarefied- / a?T qaig Add favd 3R dTaed \"!vl?lﬁ&f & o B
(Rarefied) B B e Pl St 2

* Artificial satellites orbit in this region (especially Located at 100 km above sea
higher-altitude satellites): / PAH_SUIE §H &4 & level- / T€ TGS TW | 700
uRerwr B § (RveT e $ard art SwE)! ot 9t S W R #

—
Rirmdn Line = 100 km~¢ ®THA @1 = 700 fod

KQ\WT“W\
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Remember the Atmospheric Layers

o Mnemonic / FHIU A
75H7E /
« “The Smart flan Travels Everywhere:” / G e A7 29T vavidgv/~

. 7> ﬁ'apaspéere / &S {KOA ,\ R‘Q
o 5 — Stratosphere / THATTHET
prere A
* M — Mesosphere / TEAST AT >
T~ Thermosphere / TTHST Sk, S A \
o« £ ELxosphere / TlEHST 72,,3[,3 Bot, Ot .




