Cllapter 1

A5 we look &t our suToundings, We see a largs
variety of things with different shapes. sizes
and textures. Evervthing in this universe is
made 11p of materisl which sriemtists have
nemed “mmatter™, The air we bresthe, the food
we e=t, stonss ciouds, stars, plaots 2nd
ammals, &ven & sm=Ell dop of walsr or a
particle of sand — every thing is matter, We
can also see s we ook aronnd that =1l the
things mentioned above gocupoy space and
m::ss_“'mr:h‘ulmm’“.
bemtrcmgtnmﬂrsmnﬁthﬂrﬁu:mm:i‘img}
Eariy Irelian philosophers classified matiesin
the form of five basic elements — the “Fangh
Tafva™ — gir, earth, fire; sky andwaten
Arcording to Hem sverything, twing oy oom-
living. was made up of thess fye Basic
dlements. Ancient Greek philosephess had
arrived at ='similar classification of matter,

Modern dav scientists have svobed tvo -

h‘peﬁﬂfda&s:ﬂmhmufmmbased_ﬂn their
physical properties and: ﬂ:ﬂ:l:m:a. natig=,

in this chapter we shall leasrg shout
mati=r based on its physical Broperties.
Chemical sspects of matter will bealk=n up

in subsequent chapters .
1.1 Physical Nature of Matter
1.1.1 MATTER IS MADE UF OF PARTICLES

For 2 lang time. ty0 schonls of thought prevailed
regarding the natng of matter. One schoal
ﬂﬂET‘EciIuaﬂErhbemabmmu_ like a Block
of woiod, whereas. the other thought that matter
was made up of particles Hke sand. Letus
periorm an-activily o decide about the nabure
of matter — &5 it cortirmpus or particnlate?

i 1

MATTER IN OUR SURROUNDINGS

Activity 1.1

Talke'a 100 mL beaker,
] hei the besker wihth w=ter and
ok the level of worer

s Dhssoive somes salt) E_if.arrmﬁthf'_hﬂp
of aflass rod.
Oihserve 2Oy Lhﬁﬂgcm‘l.i'g...ﬂ'lﬂl"ﬁ
What 4o you-think hog happenad 1o

ihesgk?
®  \Whore dees # disagneary
Dioes 1he level giwatgr change?

Tn order to dnswer these guestions we
niesd o use the mwieathat matter 3= made up
of particles, What was there in the spoon, salt
or sugar. haspow spread throughout water

“Ihis is ilhmirated in Fig. 1.1,
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1.1.2 How swmatl ARF THESE PARTICLES
OF MATTER?

Activity 1.2

. Tﬂe -3 crystais of potassium
ate and (fEssathvethem In
100 mE of w=ter

* The 5bunit of mess 3s-diagras (k3.
= The 57 wmir of 7oome-f= cobic mety= fm=

Tk comomeon it of messimme yoame (=

e =ch thet 115 ] g L= 1000 m). | mi =1 p®
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&  Toke onf appraximately 10 mb of this
salu oy arud pud i into 50oml ol el
WileT.

& CFale oul 10 mb ol Lhis solulbon aml
prok oL trid o sreeithier 90 mil. of clear v ler:

*  Heepdilutmg the solution ke this 5 to
A lmes

= s the water sl coloured ?

Fig. 1.2: Estmating fiou smnil are o pooticles of
misiter With everny diliition. thorgh e color
Levormess Uoght. U b =il visiide

This experiment shows that Just a ow
cryshills ol polassidm  peroumgancile can
clout a large volume ol waler [aboul

1000 L) Sp we conclude thal there s be
milllons ol Wy particies in st one n'gsm'l'f

al polassium permanganate, which ipbtp

an dividing themselves (nlo sm: |H.¢-r ...m:l )

stallor puirticles
The Samie act ity can bie done mﬂm[.

ol Dettol Instead of potassion permanganale.
The smell can be dr-tprh:::i CVeH on
repesaled diution.

Thcpaﬂmmmumﬂwﬁrmn
they are small bevornd our ny

12 Characteristics oEPacticles of
Matiter

1.2.1 Particies GF-mmnm_n'E SPACE

I activities 1| NH‘:.IJW{* saw thal particies
ol sugar. sqﬂ “Détllol, or polassitm
prermanganale gq! overily distrihuted in waler.
Stmilardy. when we make tea. colice or
lemormde (mimbas paant |, particles of one type
ol mutter gl into Uhe spaces between particles
of the other, This shows Uhid there ts enotgh
space Delween pariicles of matler.

e
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=

»

1.2.2 PARTICLES OF MATTER ARE
CONTINUDUSLY MOVING

Accivity L3

- Pl an unll ineen=e siickin o cormer
of your cliss: How close do you have tn
g0 near 1f so as (o get its smedl?

- Neww Hight the aneense stick. Whiit
huprpetes? Do you pet Lhe smell ity

il o disianee?
=  Rreoord yoor ohseryitions:
Activicy o e
Py
= Take two ghisses fhedkers ill!t.'q ﬁl.h
williT,

=  thil a drop ol biue of rql.t"ﬂ;k,,!uw!‘y
nmich erefufly almmg (hessides of the first

#'beaker amd hl:mﬂ'm !ﬁk.samz way i
1' e setinl l
i ve them ¥ mﬂ!lurhﬂl B yuaar hoase
“ir 1 & corger ok e cliss.
Ruetril Yair Bleservilivns.
, Wlml i youebserve immediately atier
| the mic drop?
- W.IHI Ihtuu ot fmunedlilely sller
“atliting @ drop of honey?
116 muny hotrs or days does 1L take
# ( for e colour of ok to spread evenly
\ thiroughoit the water?

Acoivicy 3]
& Drop o cryslal of copper salptaie or
potassiiom permarnginsie b o lass

of ted waler and another contoining
cold water, 1p not sty the solution
Allow e eryslals o seéltle at the
Toead Lt

»  What do vt cheEve just dbove Uie
saftdd crysinl m the glass?

=  Whal happens as Hme passes?

*  What does Lhts supsest aboul Lhie
partiiles ol solid and Wnud?

*  Does lhe sute ol moxing change with
{rmperatre? Wiy mnd how?

From the above three scttvities (1.3, 1.4 ond
1.5), we can cunthude e foklowing:

HTads




Particles of matier are continnousiy
moving. that is, they possess whst we czall
the kinetic er=rgy. As the =mpe=ture bses.
]_EEFI:EIﬂﬁ]II_ﬁ'E faster. So. veGansay featwith
increase i temperatine the mmetic en=rgv of
the particles alsa ncreasss,

In the above three activities we observe
that pariicles of maler mbteris on their owo
with each other. They de so by getting into
the spares betwesn the particles. This
imtermixing of particles of two different types
of matter on their own is called diffasion, We
alsp observe that on heating, diffusion
becames faster, Why does this happen?

3 PARTICIES OF MATTER ATIRACT

EACH OTHER
Activity 1.6
* Flarihis game m thefeld—male Sour
grouns and form human chaine-as
gt

% The flrat group stould hold eacl
other from the back ard jeck amms
Hire Irhe-Blishmd damcer= [Fig 1.3)

Fig 13

¢  The sacand group should hald hamds
1o forts 2 human ghatn.

& The .]].'tlﬁ.#_ f@_hnuld.:rmaﬂ:ﬂn
by toudhingearh other with oniv thelr
fimgarripss

* Now. the fourth groun of students
shotild run around and oy to break the
Thres hinesn chizins one b onE  biso
3 masny =mall groups 35 passhie

*  Whlch greup was the essler o bk
Wh?

ot B

- I we cons=ldet #3ck sindent
of matter, then inwhich group
the particles held each other with the
Ioavimy iopesT

1.7
v Take an fron nall, 5 plece of chaik and
‘& munher ‘hand,

* Try btreaking them by hammering,
cutiing or soeiching

. In which of the agbove three
substances do vou think the particles

are-held together with greater foee?

1.8

#  Takes'some w=ier in o cEnsiner, OF
cutting the surface of water with your

Activity

Activity

fingers
*  Tereyou able gt the stnfaes of
< water? \
¥

Whar zouid be the resson behind the
surfzce of waler Temaining together?
The abawes Thes activities (1.5, 1.7 and 1.5
stggest that partirles of matter have focs
attraction varies-fom one Jond of matter o

uestions
1. Whirh of che followane gre

_..1"" ].i.'_I!I
(CiFeir ®r [ove, smeli Fsic

almomds, thooght. coid, k=non
wa=r, sl of peritime
2 e remuans i e plliseng
clerlEnn
i simell of hot sicding foad
rEac ﬂr s Fou Feverasl meires
sway. It (o get (fe sipel] fpm
Id :::4_~_- you dave o 9o close
A divier & ablé fo cut through
water [t 3 SWEnmin 1w poal. TWhieh
rropsriy of matier does Hos
SRS FT TR SEET Y
What si= the charscteristics of
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1.3 States of Matter

Observe different typés of matter around vou
What are its different st=tes? We can s=e that
mztter aroumd us exists In thres diffes=nt
states— =oiid, fiquid and gas. These states of
mztter anse dus to the vanation 1o-the
charactenstics of the particles of matter.

Now, let us sthady about the propertiss of
these thres siates of mattst in deiall

131 TaEsouD sTATE

1.9

#  Caillecs the following srdeles — a3 pen,
= book;, 3 needls and = plece of wooden
=tick
=  SE=iel the share of the'ahoe ariick=s
in your notebosk by meving a pencfl
srmd e
* Do all these heve a definite shape
=  What happens if they are hammered,
puiled or Gropped?
i :‘&Jﬂfﬂ:tﬂ;ﬁhlfﬁfﬁﬁﬂiﬁiﬂgmm_
omEr?
s Try compressing them by apph
force- Arevorabls o compress
All the ahove are exammles of solids, We
can ohsere that all thess hove 3 Aefiniis
shape, distinet boundaries afhd fxed voiumes,
that is. have neghgible Ej:iprﬂaﬂahu Solids
E==a Ecaﬂmmmzmmmtﬁﬂrahalzwl:m
subject=d to cutside fore=. ::ch:fst[ﬂijr'fﬂtﬂt
under foree but it is difficult to changs their

shape, 'so theyaze THEId
Consider the ollmving:

{a) What about 8 rubbes banrd, can it
change its shape on stretching? Is 3t
aafd? e

(bl What about sigar and sait? When
kept in'afferent jars these take the
sh=peof thie jar. Are they solid?

{c! What about = spong=? It is 3 sciid
y=t we are ahbile to campress it Why?

Al the ahgve are solids as:
* A& rubber Gand changes-shagpe undsr

{oroe &= regams the same shage when

Activity

i

the foree 3 removed Hewesshe forcs i
appi=d, it breaks.

# The shape of each iodvidns] sugasr o
salt ystal rem=ins fissd. whether we
tadoe it iivour hand, putit ins plate opin
&]arn

¢ A sponge has minute holes. I which
=ir is trapped, when we press it the sir
is sxpeli=d out and we are abl= io

1.3.2 THE HQUID STATE

Activity L.10

#  Callect the ollowing

lal weter, cooking oil maili j'LEI'_'E z
cridd drfple

b contatness of different SHapes. Put
2 S0mL mark onghesarontainsrs
using & messuring oylindesr frmm
the labaratory,

Whﬂiwﬂlhappen if ghese Hyuids are

spdit on the g™

Me=zsive 30'ml of =iy on= Bquid snd

transfer {Eindifferent contatners one

by one,Does the volume Temain the

ﬂmﬂ’

- Dﬂéﬁﬁ:&ahapeﬂflheﬂ@ﬂﬂrﬂﬂa.n_hs

- A b

eantainer imin another. does & Aow
easiy?

We observe that liquids have no fixed
shape but heve a fixed vohone. They take up
the shape of thes contamer in which they are
k=pt Liguids flow and change shepe, so they
ar= not ogid but can be called fisd.

Refer to artivities 1.4 2nd 1.3 where we
saw that solids @nd liguids can difhisss into
liguids. The gases from the atmosphere
diffuse-and dissolve in water These gases.
especially ozvgen =nd carhon diomde, are
essenti=] fiw the siorvival of Sgqustic ammsis
are] plants,

All bving creatures need o breathe for

( E‘!‘Eﬂ}m.pﬁurthf@ui&ﬂ'ﬂmm-

unigeswater due o Gie presence of dissclved
oxygen inwaler Thiss, we miay conclude that
solids, liquids snd gases can diffuse inte
liguids. The rats of diffusron ef bguids is

L s
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higher than that of solids. This is due to the
farct that in the liquid siate. particles move
fiedy and have greafsy’ sgaee bemeen ==eh
state.

1.3.3 THE GASEOUS STATE

Heseyou ever obsersed s Balloon seller-Elling
& large number of balloons fom a singls
cviinder of gas? Enguire from bim how many
ballvons is he abie to fill from one cylinder.
Ask imrwiiich gas does be have imthe orlinder

I1.11

# Tak=thres 100 ml surimges and ¢lnss
their ner=ies by Tubber corks, ==
s*mwnm"lgl-s

* TRemove the pistons from 2ll the
!—"i'l'IJ'.'I.FE'

. L&.:rini one syringe unroucked, £l
water tn the second and pleces of chalk
in the rird

s Inssrt the-pistons back Into the
Syringes. Yon may apply some vassline
on e plamns belgs Inss=ting them
intn fhe syringes for thelr smdnth
TEGVEINENL

*  Now, v ic compress the vz:EnEﬁl.ﬁ':
pushing the piﬂm:h’lﬂl:hmiﬂﬂﬁ

Activity

= Fnlin

=l

s
L——— Itk ook

For r 4
s Whar &y vou ohs=ve® [n whilth a2
was the piston easily pushed In?
*» TWWh=st dos vou infer from youx
obssrratons?

Marr== = {rg Sr=teptirs

ot el 2o

We have observed that gases are hidhiy
comprassible as comparsed v soiids and
liquids. The Ugusfied pi,r'—-‘_llcm:r' gas [LPGH
evlinderthat we get in our homs for cooking
or the oxygen supplied to hospitals in

cvlinders is compressed gas. Compressed
natural gas [CNG] 3s used as fuel these dayvs
in vehicles. Due to its high compressibility,
farge volumes of a'gas can e compressed
into-a sgsll eyllnder and mﬂﬂ_ﬁm‘bzd sasily.

We: come to know of wimt is Heing coolied
m the kitchen without even entering there,
by the smell that reaches our nastrils. How
does this smell reach 1157 The particles of the
asroma of food mix with the particles of air
farther away., The simEll of ot éooked food
reachss us inssconds; comparethiswith the
rate of diffusion of solids anddiquids. Due to
high speed of particles agd large space
betvieen them, gases shigw the properiy of
d:ﬂﬁ:lsm_g very f2st into uthEr gases.

In'ths gasetu= siate. the particles movs
atout mndomly 8t High speed. Dus to this
Tandoin mlﬁemmt, thie paztivles-hit sach
offher and alsoithe walls of the container The
pressure exerted by the gas 1s becauss of this

il

Lapund il

Hgl’ﬁ £ b gl show the magnifed sehemaie
picties o the e siztes of matter The
m-bmm’tbfr-m_tc._ﬂ_—lzﬁ-srjm’




uestions

l. The mopesr per pnt rolome af a2
suistance i alled deosify.
{den=sitr = mass/valume).
Arranee ihe ollowiag n orda o
lEreshE darwiy — 8, exi=n=t
from chimmeys. hopey, water
ch=il ootfon and FoEw

fal Teindair i difsvrooes o
the ciaracterisifecs of siares
e miieT,

& Corme=mi opors the Sillowing
rigidity, compressibitity,
fMaidiey, filling a yas
ciziner, shape knelic

3 ave rem=ms
fa! ' A g GHllz crmplately the

vessel m winsh it 85 kept
5 Agas eveis peesoto ooy L
walls of the contfore=r,

K

o) A wooden table should Sed

cafled a solicd ”~
fdl  Weom mﬂimambl'_‘.ud

s'nu:i:bmm:iﬂu‘szsaﬁq-

trrnngh = xolid HeAk Magiod
we =t 8 kurate expmgy
4 Ligurds *Eu:ml";b"#mt Jow=r

Enﬂ_-‘r._u-.-_u;_nu_ﬂir_tsllz.ir_ X

g

e ey

h:.‘.'..EI'_'-'Lt'i-EEI' walisr. Find ngﬂﬂ;}
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14 CanMatter ﬁhangirﬂq State?

%ﬂﬂhﬂw&mﬁmﬂh&rﬁﬁuﬁfﬁ;ﬂw&tﬁ
can exist in thres states of matter—

o sobidasies: N

»  ligquid as thefarmisr waser, and

. gﬁﬁﬁ'ﬂiﬂ'@ﬁ!ﬂ_

\What happensinside the matter during
this change of State? Whazt happens to the
particles of matter dunng the change of
states? How does this change of state take

place? We need answers-to these questions,
isnrit?

g

1.4.1 EFFECT OF CHANGE OF TEMPERATURE

Activity 1.12

& Tekeshur150gofic=ins belerond
suspend a labwratary thermaomeier 5o
that tts b is in conzace wiih the {es,
asimFig 15
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s R

11

l‘\’-
i 9 ad
Y
b
¥
'l't‘:;:nd*-- Thesmetin
O‘-i:[] H'i Cilisam mibres

et

} I—

Hugrreny

B

Fig. 1.6 (2 Convenson of'ite towater; (B conrersion
= Rte=—ic w=t=r rpour




Start hegiing the beoler an a b flame -

*»  Xote the temperature Sshen the &S
Szarrs mettng

# Notethe temperatire when all the fee
Foz rmamrert=d ot water

* Hecard vour shservailans for this
ronversion of Sold o Hguid state

»  Now. putsglass rod inthe beaksrand
baotling

* Hespacarehl syeon the thermomeatar
reading it most of the water hes

vaparisad ) )

. Herord your observations for the
cimversion of water Inthe Hquid stae
o the geseous stale

Cn inoeasmy the femperature of solids;
the Emetic erzergy of the particles Tnoeases.
Due to the ioo==se [ Kinehie exergy, i
darticles stert vibrating with gr=sies speed.
The snemgy supplied by heat f=rromes the
forces of attraction between the particles. The
pertcles jegve ther fixed posibons agd stert
moving more feely. A stade is reached when
the solid melts En&.sm:‘rﬂterimthnfi
The mimmnT temmperaturs at which a-salid
m=jts o bevome 3 liguid at the m:a@ﬂ
pressure i cabed jia EEI.IIngpIEﬂL '

The melting poimnt of le= i 273 .L:!-E.v:!'ht
process of meliing, that (5, change ol Seifid
state inte liguid sinte is aisc knowrlas fMsion.
Whean a solid melts, its temperature
remains the same; so where does the heat
energdy ga?

You must have ﬂnﬁmﬂﬁ" during the
experiment of melting that the temperature
of the ST‘:'tEEI. does got change afier the
m=lting point |5 (eacked, il all the fremelis.
This ha.pi.iensgt"ﬂﬁ though we contimie io
heat the bealer, that is, wecontinne-to supply
hest This heat gets used up In changing the

siate by overcoming the forees of atiraction
betwsen the particlss. As this heat snergy is
abserbed by tce without showing any rise in
temnerature, it {5 considered that it gets
hidden into the contents of the beaker and is
known as the latent heat The word latent
means hidden The amount of heat energy
tiwat s required to change | kg of 2 solid indo
lgid =t stmosphstic pressurs gt s meitng
puint is knovwn as the latent heat of fusion.
Seo, particles inwater at 0+C (273 K] bavemor=
enerdy a5 compared to particies in ice at the
same tempersture.

When we-supply hest en=rgyv o water
gmﬁhmwmm Af & eerimin
Empematiue. a oot is Ear:haiﬂha: the
particles have emough energy tA break free
from the forees of athraction of sackother. At
this tempoerphinre the guid stards changng
imto gz2s, The temperabure at which a hgqud
mhmjmgatmmhemmﬁ
ha:xmm:.ﬁmﬂmgapnm Hoiling is a buik
phﬁnﬂmr—_ﬁm Bartinles from the bulk of the
il gain encuth erergy to change mio the
ﬁsm_ﬂ'ﬁtah_. .

For watern; ths temperature is 373 K
[100°C 2273 100 =373 K,

Can, wu define the latent heat of

o T T Bo it ln the seme Way 385 we
hﬂet{eﬁneﬂ.t&z latemt heat of fusion.
P@_I_ﬁ:lﬁmﬁlmru. the=t i5. waier vapourat
373 K [100¢ €] kave more energy thisn water
at the same temperanire. This is becauss

in stean have absormed ExiTs eneTgy
in the form of latent heat of vaporization

= Hul Hrai)
- e -
Sttt | g || S| S e Sty
ol ol

S0, we infer that the state of mztier can

be changed inic snothey siate by changing
e temperatie.

We hiaee learnt that subsiances srmind
us changde state-froan solid to liguid and from
Yigpuict to gas on applicationof heat. But there

"Note: RefvinEthe Sttt ol Emperatore BP0 =272 15K Far comveilenes) we t2le 0F 0 - 273 Eafter
mﬂrﬁimg off s cectmal To chengds & Wempersinme on ins fisivin sosie {0 ins Oeistas srsle Yiog
hisve 1o sobre= 873 fiom the fives tEmperetore. and o convent & EmpErrminrE an b Cetnes

Soais fn the Helsim seste von bave G ads A73io
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to gaEa:rus state and vicz versa without
d].mmgmmthelqu&i stats,

Activity 1.13

%  Take sgme= camphor Creshiitand pur
In = china dish
. i 2n fmered Rinne? ovey e ching
gi=h
* Dot a coitan plug on the stem of the
Bowsl as svmmin g 1.7

Aluttam plog
Iriiietted htael
Clmmipdt
J:tFInLu:I: Y Chamigahior
% sl
- \
F i \
.,
-"‘— Lt et

Ehapranei A

Fig, L-7: Subbmsties of camnphos

» How, hezr sowiv EIhiu’ﬂSE‘LE_- '
4 What ds vou infer from the Shove
E T iy

A change of state divecthe Boen solid to gas
without changing inbo hiquid state is.called

enclosed in 5 cylinder? Will the particles come
cias=r? Do you think that fwressing or
of mattes?

Mutushy st Fabom
fybisder V.'-.-:uum /e
" -V-‘ " l "JF /
R —_—
=.. - =
" L =5 L

Fig 1.8 _E}%'@lmgmmmmm
caaf:hr-_zgmdaa::ay::hu

-'n;gh'—ﬂg F:‘Esum and reducing

g&!BE
' ]'imtt'uuhﬁarﬁﬁfﬁtﬂllitm'bmm
iEELl?ILs*:—-Ea'Ed vmder high pressure. Solid

Lol ) EEES"EE‘F‘EZ’E&-IHIEE&!- into gzs=cus state
ot decreass of pressure to 1 atmosphere®

without cormng into limud state. This is the
:Eaﬁunthatﬁdid ceroon dypade is slse mown
=S EiIF’fiJEv

'Ffms We Cc=n say that Pressure and

b:nmmtun detzrmine ths state of a

sibstanes, whether it will be solid, hguid

supimation and the direct change ﬂtgnsc to Liguid
solid withoat cheng@ing into hqu&d 15 called
deposition.
1.4.2 EFFECT OF CHANGE QF PRESSURE .
Seiibrlaptusvbleenr
We hiave already learnt that the difference in Solid ha
various states of mmatler is-due to the T
difference in the disfances between the
mﬂhmﬂ;ﬂﬁﬂﬂs ‘What will happen when
ﬁampjﬂmgmmm:magn& Fig. 1.9: Inicrronversion of the thyee sfates of mmafter

" aimospkere fEimm) i€ E vt af messoring préssirs éxartad kv a g2s Toe vt afpresen== i FaseaT [Ba).
i gtmasphar=— 1 (k] % 0% Pe. The pres=ore of 8ir In S2mpaprery 12 called avmpaphesin Resurs, The

amnesphesic pressure 8t zea leswl 2

iztmosphere Fnd |5 i5krsn g3 the normal SOESEapheTis Jressore

L s
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nestions

L. Corvert the fpliicsry ienpesaiirs
fo celafies Smile
2 00K b 573K

Z  Wihatas the phpsica! store of

water at

a. 250 C b, loorC?

Forany substance, winy does the

([emperaiye fenstin oErsiand
curing the r;_.v:._gr of sryte?

4 Sugses! a method to Hguely
Fimrisnherie c=aryg

La

1.5 Evaporation

Do we alvays need o beat or change pressure
for chenging the state of matier? Can yon
change of state from lgquid to vapour Ek=s
plane without the liquid reaching the boiling
point? Water, when left uncovered, siowly

changes into vapous, Wet dothes doyup. Whiat .

happensio water in the above w0 examples?
We kmow that particles of matterars

always puving and arenever at rest At@ ghven
temperature in any gas. boqud or solid. theoe
are particles with different amcrunts.aﬁmﬂdt
energy. In the cass of iguids. a S=ction
of particles st the surface, hzz'mg higher
Eirietic svegy, 4 is abl= to break away from the
Eﬁ'ﬂﬂﬁfﬂ!‘m{iﬂtﬁﬂmm geis
converted into vapour. This phenomentncf
change of liguid imto Vapours ab aoy
temperature below its: bﬂﬂm_g‘pdmfi:taﬂ._d

eEporaticn

1.5.1 FACTORS AFFECTING
EVAPORATION

Let usunders taa::r:i ‘ti‘l:hs“ ith an actvity

Activity 1.14

» TakeSwml of watsr in-a test tubeand
Eeep & pear g window or vnder o fon.

* Toke S ml of =t Inan open china
&£=h =nd keap it near 3 =mdow or
under = fan

= Take S ml of water inan opeli china

Marr== = Jre Sr=wretErsa

bt} B

dizh and kesp i1 insids 5 cupboard or
om = =hei ooy class -
Reomd the foom GMpeaare.
Record the thrie or davs taken for the
SVEpOTRION [Tooess n the 2hove czses
®  Hepeat the ghove thise staps of acsiviny
on 2 falny dsy and Tecor! vour
absrvatans
s  TWhat da you fifer shout theeffest of
temperature surface area and wing
velociyy (spesd] on svapcraton?
Tou misst have obisesved that the moie of
evaparation inrreases with—-
s  an Increase of suriace arEa
We know that evaporaiion Isa surface
phenomenon, If the surfige Frea is
increased, the rste of evaforstion
inoreases For exampls winle putting
Siothes for drving upive Spread them out.
. mmﬂﬁﬁfﬂfm
mlhEME'EEEﬁFEEEPﬂ"_“ , mTE
m_u:lﬂ}a'—fpa;ﬁﬂﬁ =t enongh kinetic
en=ray io 7o into the vapour siats.

__'. ﬂdﬁmm hrmidiiy

H_l:lmu:lt} ts the amount of water vapour
presert 1o @ir The air around Bs cannot
%iold mere than a gdefinite amount of
water vapour at a gven-tempersture, [
‘the amount of water inair isalready high,
the rate of evaporation decreases.

s  anincreass n wind speed:

Tt i3 & comnon ebservation that elothes
dry faster on 2 windy day. Witk the
inrrease in wind speed, the particles of
water vaEpour move away with the wind,
decreasind thie amoioit of water vapouor
n the susToumding.

1.5.2 How DOES EVAPORATION CAUSE

COOLING?
In an open vessel. the liquid keeps on
evaporating. The particles of lguid absarb

enagy Tom the sumpeumnding o egamn the
enelgy lost during evaporzhion: Thas

absorption of energy from the surmoundings
make the surroundings cald.




Whzt heppens when you pour some
ac=tene {mail polish removeri an your palm?
The-particies ‘gain ensgly fiom your paim or
strroundings'and svaporate causing the pahm
to el coal

After = hot sunnv day, pecple sprinkle
water on the oof or open ground because
the large latent heat of vaporisation of water
helps to ool the hot surfare.

Can vou cite some more exammples from
daily iife wirre we an feel the =ff=ct o oooling
due mm“

SUNNOET T

During suiminer, we perspire Imore
becauss of the mechamism of our bady-which
keeps us cool. We know that during
evaporaton. the particles at the surface of
the hiquid gzin energdy from the surrcundings
or body surface and change into vapour. The
heat energy equal to the latent heat of
vaparissticn = absorbed from the body
lesving the body cool. Cotten. being a good

absorber of watsr h=lps in shsorbing the

What
you have
learnt

surface of a glass contsining ice-cold
water?

Let us take scine fce-cold water in &
tumblet: Soon we will séewater doopleis an
the cuter surfdce of the tmbler, The water
VapOur prEsent i8Iy, 00 COHTg s ooriaet
with the celd giass of water. loses energy and
geis comverted bo hiquid state, which we see
as water droplets.

iestions

1. Whr does 8 drsert :r_w o
Dedier on F-hot dry &=

2 How doss the woeter }uﬂ"}'u a7
esriirn pof fmeth) bt 'tq_f; ._cztuf

CLETTE SIRTEETT

3 Wiy does our palth et ! cold
wizn we pol Sgmdgrntone o
petrod or p=fime an 17

W Whyarr e 88leto =p hot fea ar

¢ mille fatpr R = saorer rather
i ey

> W .:;zF of clotires shoould we

uzrm.:_mm:n

. Matteris made up of small particles.

7 THE matter around us exists in three states—solid, liguid

=Znd gas.

. The forces of atiraction between the pariicles are maximum in
solids, intermediste in liquids and miniouim in gases.

energy of the particles are minimum in the case of saolids,
intermedizte it hgnids and madmum in gases

1o

frrim? X




- The arrandement of particles s most ordered-in the case of
solids, inithe case of liquids layers of particles can slip and
slide over each other while for gases, there IS no order

. The siates of matiter are inteér-convertible: The state of matter
ran be changed by changing temperature or pressuirs:

+ Sublimation is the change of solid state directly to gassous
state without going through liguid state.

. Cheposition is the change of gaseous state directly to solid
state without going through ligiid state.

. Beoiling {s a° bulk phenomenon. Particles from. the bulk
fwhole) of the liguid change into vapour st=te _

. Evaporation {5 2 surface phencmenon. Particles &iém the
surfaces gain enough energy to overcome the foroes of attraction
present in the Hiquid and change into the vapour state.

- The= rate of evaporation depends upon the surface area expossd
to the atmosphers, ihe temperaturs), the humidity and ths

. Evaporation asises cooling.

. Latent hest of vaporisation 15the heat energy required tochange
1 kg of maidiquid to gas at stmospheric pressurs at its
beflingpaint

- Latent heat of fusion-is the amount of heat energy required
to change 1 kg of solid into liquid at its melting point.

. Some measurable quantities and their units to Tem=mber:

Marr== = Jre Sr=wretErsa 11
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S Exercises

. 'Comovert the following temperatures to the celsius Stale.

fal 263 K bl 470K
Convert the [ollowing temnpematures to the kelvin seales
fal 25°C i} 373 C

Give reason for the following observations,
{al Naphthalene balls dissppear with times without Issving
ib} We ean get the smell of perfume sitting several metres
aATaEY.
Arranige the following Substances in Increasing ordér of forces
of atiraction between the particles— watst, Eugai' mtyg_f_:.ﬁ.

What is the physical stafe of waler at—

{a) 25°C [ OF C =] mn.‘i::?.
Give trvo Teasons to Justifi— e b

{al water at room temperature is @ liquid;

b nnmah::&zhiﬂasﬁ;]ﬁaimqﬁldﬂpmm
Why is ice:at 2T3 K m_ﬂmuﬁﬂ'ﬂthvemcmhﬂg ‘than water at the
What produces. lI"ﬂ:fE EE‘E"EIE I.Tumg 'bt:ﬂlﬁ:!g_ water o steam?
\amEAEE.DE iu:ti:! Fin ﬁmfﬁﬂmugd_{ammshmg
Ehmgemlﬁstﬁ a 3

770 “E
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Group Activity

Frepare & modél to demonsirate movement of particles in solids.
Uguids and gases.

For making this model you will need

. A trapsparent jar

« A big rubber balioon o7 piscs of stretchabis rubber shest

« A string
How to make?

. Fut the seeds in the jaz

. bﬂ?ﬂ]ﬂEﬂmgmthEth?uiﬂwmthrshEﬂanﬁ,_;nﬂsﬁme
tape to keep it Hed securely:

. Stretch and tis-the rubber shest on the mouth alﬂuz jar.

. Your modz! is ready. Now run your fingers ug and down the
string by first tugging at o slowly and. th:::fﬁiguﬂ?

Teatuigiessul i

——
(== E
L ! -4 ¥
1"‘"""t—-"'-"‘:f P
N Smy, MR b g
Lirsl shispwby, iheii
wigrTmdr th
s it |
| pariinles da in
W L ws Liiln. [higiadile
riidies phas S I|Il'ml-ﬂ-

2

r..g_ I lﬂramd:! for cortverting of s g figreid zod jiguid t gve
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