CHAPTER - 1 Q2C4H6

Nature of Matter

If welook around us, we see alarge variety of thingswith different shapes, sizes,
texturesand colours. Theseinclude books, pens, tables, chairs, water, plants, animalsetc.
Thefood we eat, the clotheswe wear, the paper on which wewrite, the air we breathe—
eachthingismetter. Ordinarily, wecall thethingsaround usmatter, but in scientificlanguage,
"matter isdefined as anything that occupies space, has mass and can befelt by one or
more of our senses’.

Heat, light, electricity, magnetism and sound are not considered to be matter because
they have no mass nor do they occupy space.

1.1. Classification of matter:
Depending upon the nature of the components, we can classify matter into different types.

Activity 1.1.

L et theclassbedividedinto GroupsA, B, C,D and E.

Let GroupA take abeaker containing 50 mL of water,

Group B dissolve 50 mL of water and 0.1 g crystalsof copper sulphate or potassium
permanganate or any other soluble col oured substancein abeaker.

Group Ctake 50 mL water and 0.2 g of the same substance in another beaker.

Let group D and E take different amounts of the above substance or common salt and
dry sand and mix the componentsto form amixture.

Report the observations on the uniformity and texture.

Group A hasapure substance which hasauniform composition throughout.

GroupsB and C have obtained amixture but having uniform composition throughout
asinA.

Matterssuch asin groupsA, B and C are said to be homogeneous. In groups B and
C, we get mixtures in which the substances are completely mixed together and are
indistinguishable from oneanother. They have no visible boundaries of separation between
the various components. i.e. they are al so homogeneous. Some other examples of such
mixturesare sat dissolved inwater, and sugar dissolved inwater. A mixtureof glycerineand
water isahomogeneousmixture. Homogeneous mixturesarea so called solutions. Unpol luted
air isalso ahomogeneous mixture of gaseslike nitrogen, oxygen, water vapour, carbon
dioxide etc. Two or more melted metals also can form homogeneous solutions. When
solidified, they remain homogeneous. Such homogeneous mixtures of two or more metals
arecaled alloys. A familiar exampleof aloy isbrasswhichisahomogeneous mixture of
zinc and copper.

Though both groups B and C have obtained ahomogeneous mixture (sol ution) of two
substances, but the intensity of colour of the mixturesis different. This shows that a
homogeneous mixture can have avariable composition.
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M atter swhich haveuniform compaosition thr oughout ar e called homogeneous
matters.

Groups D and E have obtai ned mixtures, which contain physically distinct partsand
have non-uniform compositions. M atter consisting of two or morecomponentswhich
areunevenly distributed arecalled heter ogeneous matter.

Heterogeneous matters have visible boundaries of separation between the various
components. Mixturesof chalk and water, keroseneand water, air containing dust particles
or smoke are examples of heterogeneous matters (mixtures). Muddy river water isalsoa
heterogeneous mixture.

Matter may also be classified assolids, liquidsand gases. Substanceslikewood, iron,
stedl, sand etc. are solids. Substanceslikewater, milk, fruit juice, petrol, glycerineetc. are
liquids. Substanceslike oxygen, nitrogen, carbon dioxide, water vapour (steam) etc. are
gases.

Questions:
1. Definematter. Givefour examplesof matter.
2. Whichof thefollowing are matters?
Book, chair, heat, smell, pen, hot tea, light, electric bulb.
3. Listthepoaintsof difference between homogeneousand heterogeneous matters.

1.2. Ismatter composed of particles?

In man'ssearch for knowledge, one of the questionshe hasasked is: what is matter
made of ? What makes one matter different from others?

For along time, twoideasprevail ed regarding the nature of matter. Oneideawasthat
matter is continuous like a block of wood or rubber. A second idea was that matter is
composed of particlesthat areindivisible. Fig. 1.1 illustrateswhat apiece of material
wouldlook likeunder the extremely high-powered viewing device.
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Oneway of trying to decide between the above dternativesisto find out whichidea
can best explain experimental results. Let us perform thefoll owing experiment to prove
whether is matter continuous or particulate?

Activity 1.2.

Take a 100 mL beaker or cylinder. Fill half of it with water and mark the level of
water. Dissolve somesalt or sugar by stirringwith aglassrod. Observeany changeinwater
level. Doesthelevel of water change?What has happened to the salt? Where hasit gone?

We can answer these questionsif we usetheideathat matter ismade up of particles.
When sugar isdissolved inwater, it breaksdowninto very fineparticles. These particlesof
sugar go into the spaces between the particles of water. Hencethereisno changein the
volume of water on dissolving sugar init.

1.3. How small aretheparticlesof matter?

Activity 1.3.

Take 2-3 crystals(0.10 g) of potassium permanganate and dissolveit in 100 mL of
water. Stir the mixture with aglassrod to ensure that the sol utionishomogeneous. Using a
pi pette or measuring cylinder, remove 10 mL of thissolution and put it into another beaker
containing 90 mL water to make 100 mL solution. The colour of the solution will become
lighter. Keep diluting the solution like this5to 8 timestill you can detect any pink colour
(Fig.1.2).

- 100mL| [200mLY |- 100ml |- 100mL [~ 100mLY |- 100mL

1 2 3 4 5 6
0.1g potassium 0.01x 10 g 10%g in 10%g in 10°g in 10%g in
permaganate in 100 100 100mL 100mL 100mL

100 mL or 107%g in mL
100 mL i
Fig. 1.2.
In the first beaker, in 100 mL of the solution thereis 0.1 x % or .01 of 102g of

potassium permanganate. What fraction of agram of potassum permanganateistherein 1
mL of thediluted sol ution which you can detect thefaint pink colour?

Potassi um permanganate can obviously be spread out agreat extent. If matter were
continuous, an explanation would bethat itisextremely elastic. If matter isparticulate, itis
necessary toimaginethe particlesof solid being separated and spread out in thewater. Also,
since the smallest amount of potassium permanganate that can be detected in the above
experiment isabout 10-°g, thismay bethe maximum massof any particlesthat doexist.

Soweconcludethat theremust bemillionsof tiny particlesinjust onecrystal of potassum
permaganate, which keep on dissociating themsel vesinto smaller and smaller particles. Till a
stageisreached when the particles cannot be divided further.
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The same activity can be done using a few drops of ink instead of potassium
permaganate. The colour can be detected even on repeated dilution.

The particlesof matter arevery small. They are too small to be visible even under
powerful microscope.

1.4. Particlesof matter have space between them:

Inactivities 1.2 and 1.3 we have observed that particles of sugar, salt or potassium
permanganate got evenly distributed inwater. When asolidisdissolvedinaliquid, generally
thereisno changeinthevolume of theliquid. Thefact that thereisno changein volumeon
dissolving sugar or saltinwater tellsusthat there are spaces between the particles of water.

1.5. Particlesof matter arecontinuously moving:

Activity 1.4.
*  Put anincensestick inacorner of the classroom. How closedo you haveto go
near it so asto get itssmell?
*  Now light theincense stick. Can you get the smell even from adistance?

When welight anincense stick in one corner of aroom, itsfragrance spreadsinthe
wholeroom quickly. How doesit happen?

Activity 1.5.
*  Taketwo glassesor beakersfilled with water.

*  Put adrop of blue or red ink slowly and carefully along the sides of the first
beaker and glycerineor honey (or any other thick liquid) inthesameway inthe
second beaker.

L eavethem undisturbed onthetable.
How long it takesfor theink and the glycerineto spread evenly in thewater?
Record your observations.
Carry out the experiment in hot water and observethedifference.
Activity 1.6.
* Dropacrystal of potassium permanganate or any other soluble coloured st into
aglassof hot water and another containing cold water.
*  What difference do you observeregarding the distribution of the substancesin
hot and cold water?

Inthe above activitieswe observe that particles of matter intermix on their ownwith
each other. They do so by getting into the spaces between the particles. Theintermixing of
particles of two or more different types of matter on their own is called diffusion.

Weobservethat diffusion becomesfaster on heating. Why doesthishappen?

Particles of matter in solution are continuously moving, that is, they possesskinetic
energy. Asthetemperaturerises, particlesmovefagter. Wesay that withincreaseintemperature,
kinetic energy of particlesaso increases. And dueto faster movements, they mix into each
other morequickly.

* %k * *
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1.6. Particlesof matter attract each other:

Activity 1.7.
*  Takeapieceof chak, abrick andanironnail.
*  Try to break them by hammering or cutting.
*  Which of themisdifficult to break, that is, the particles are held together by
stronger force?

Thereare someforcesof attraction between the particles of matter which bindsthem
together. The strength of theforce of attraction isdifferent in particlesof different kindsof
matter. We can move our hand through air very easily becausetheparticlesof air arefar
apart from one another and al so theforce of attraction between the particlesof air isvery,
very small. Itisnegligible. We can dso move our hand through water infairly easily because
theforce of attraction between the particlesof water isalso small. But we cannot move our
hand through asolid body. Theforce of attractioninasolidisvery strong.

Questions

1. Describewhat happenswhen sugar isdissolvedinwater and thereisnoincrease
involume?

2. Evenoneor two crystalsof potassium permanganate can impart colour to a
large volume of water. Which characteristic of matter isillustrated by this
observation?

3. What arethe characteristics of the particlesof matter?

1.7. What arethedifferent states of matter ?

If welook around us, we can seethat matter existsin threedifferent states— solid,
liquid and gas. Cantheideaof particlesexplain these three states of matter?
L et usobserve someof their generda properties.

Activity 1.8.

gbsgr/veasbrick, apiece of wood, book, pencil, salt or sugar on aplate. Keep them at
different places. Do you noticeany changeintheir shapes? Try compressing them by gpplying
force. What happenswhen they arehammered, pulled or dropped. Areyou ableto compress
them?We can observethat all these have definite shapes, distinct boundariesand fixed
volumes(Fig.1.3). They havenegligiblecompressibility. Solidsmay break under forcebut it
isdifficult to changetheir shapes. They arerigid.

Let usconsder thefollowing.

A rubber band changeits shape on stretching but regai nsthe same shape when the
forceisremoved. When excessiveforceisappliedit breaks.

We find that a sponge can be
compressed. A spongehasmany smal holes
inwhichair istrapped. When wepressit, _ ,
theair isexpelled out and weareableto  Fig. 1.3 Thisblock of wood is asolid. It hasa
compressit. definite shape and volume.
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What do you observe?

Inwhich casewasthe piston easily pushedin?

Wefind that the piston of thethird syringe containing air movesdown considerably
when pushed in. However, the pistonsin thefirst and second syringesdo not move down
when wetry to compressthem.

We have observed that gasesare highly compressi ble as compared to solidsand
liquids

Dueto high compressihility, fairly large mass of agas can be put in asmall metal
cylinder by compression.

The liquefied petroleum gas (LPG)
cylinder (Fig.1.6) that we use inour homes ﬂi
for cookingisacompressed formof thegas.

Suppose we have some cooking gas
inacylinder. If we openthecylinder, we
will soon smell thegasall over theroom.

We sometimescometo know what isbeing

cooked inthekitchenwithout even entering Indane

there, by the smell that reaches us. How
doesthe smell reach us? Fig. 1.6. Cooking gas (LPG).

Thissuggeststhat particlesof thegasinthe cylinder and aromaof thefood mix with
particlesof air, spread from thekitchen, reach usand even farther away. Thesmell of gas

reachesusin seconds. Thisshowsthat gases diffuserapidly and occupiesthe entire space
avalabletoit.

Theideathat matter iscomposed of particlescan be used to explainthe characteristics
of solid, liquid and gas. Fig 1.7 il lustratesthe arrangement of particlesinsolid, liquid and gas.

o0g
3000d |69, &
0 A~ >C 0.00

SOLID LIQUID GAS
Particles are arranged in a Particles still close to Particles are much more
regular way, close together each other, but can move widely separated, and are
and held in position. The in between one another. moving more rapidly than
only motion possible is inaliquid.
vibration about their fixed

positions
Fig. 1.7. Arrangement of particlesin solid. liquid and gases.

Let us answer these:

1. Whenabottleof perfumewasopenedinaroom, wecan smell itevenfroma
considerabledistance. Why ?
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2. Whatisdiffuson?Giveoneexampleof diffusion of gasesinaliquid.
3. Givereasons.

(@ A gasfillscompletely al thespaceavailabletoit.

(b) A book should becalled asolid.

(c) A gasexertspressureonthewallsof acontainer.

1.8. Can matter changeitsstate?

Weall know that water exist asasolidintheform of ice, asliquid water, and asagas
intheform of steam (water vapour).

Weliketo know how doesthis change of state take place? What happensinsidethe
matter during this change of matter? What happensto the particles of matter during the
changeof states?

To answer these questions, let us perform thefollowing experiments:

Amww17
Take some crushed icein abeaker and suspend athermometer init (Fig 1.8).
Notethetemperature of ice.
Start heating the beaker onalow flame.
Notethetemperaturewhentheicestartsmelting
K eep on recording the temperature of melting ice on the thermometer every
minute.
Notethetemperaturewhen all theice has converted into water.
Why thetemperature remains constant whentheiceismelting?
*  When all the ice has melted, put a glass rod in the beaker and heat while
stirring till the water starts boiling.
Notethetemperature carefully till most of thewater hasvaporised.
Record your observations.
*  Why doesthetemperature remain constant when the water isboiling?

* % k¥

* X

Iceissolid, so the particles of ice are held
together by strong forceof attraction. Onincreasing
thetemperature of solids, theenergy of theparticles [} ——stand
increases. Duetoincreasein energy, the particles [
start vibrating morevigoroudy. A stageisreached
when the energy supplied by heat overcomesthe
forces of attraction between the particles. The \
particlesbecome somewhat loose, leavetheir fixed Stirrer m o, jBeaker
positionsand gart moving morefredy. Thusthesolid

--Thermometer

meltsandisconvertedto aliquid. Thetemperature ":‘-'. L
at which a solid melts to become a liquid at the 'ﬁﬂ’h
atmospheric pressureiscalled itsmelting point.

The melting point of iceis0°C (273.16 K). The / \.S;,’;{;f
processof meting, thatis, change of solid stateinto | / Jl u:‘y

liquid stateisalso known asfusion. Fig. 1.8, Conversion of ice to water.



9 Nature of matter

Themelting point of asolidisan indication of the strength of theforce of attraction
betweenitsparticles. Higher themelting point of asolid substance, grester will betheforce
of atraction betweenitsparticles. For example, themdting point of ironisvery high (1535°C).
It tellsusthat theforce of attraction between the particlesof ironisvery strong.

We have observed that the temperature of ice does not change after the melting point
isreached, till al theice melts. Thishappens even though we continueto heat the beaker,

that is, wecontinueto supply heet. The heat getsused up in changing the state by overcoming
theforcesof attraction between the particles. Asthisheat energy isabsorbed by ice without
showingany riseintemperature, itisconsdered that it getshidden in the substance undergoing
change and isknown asthelatent heat. Theword latent means hidden.

The amount of heat energy required to Stand
change 1kg of solid into liquid at its melting D—I#‘;Z__ Thermometer
point is known as the latent heat of fusion. It &l
has been found by experimentsthat 3.34 x 10° i
joulesof heat arerequired to change 1 kilogram 1
of icetowater at itsmelting point, 0°C. So, the Stirrer Jin
latent heat of fusion of iceis3.34 x 10° joules ] , Beaker
per kg. It, thereforefollowstheat particlesin water
at 0°C (273 K) have more energy than the Water

particlesiniceat the sametemperature.
Thuswe concludethat when asolid melts,
itstemperatureremainsthesame.
Why wefeel cold whenwehold apiece
of iceinour hand? The pieceof icein our hand

Spirit
lamp

startsmelting slowly. During the process, ice —
takesthelatent heat required for melting fromour Fig. 1.9 Conversion of water to
hand. Our handloseshest toiceandwefed it cold. water vapour

When asolid melts, it absorbsheat toformliquid. Thereverseof thisisalsotrue. That
is, whenaliquidfreezestoformasolid, an equal amount of heat isgiven out. For example,
whenicemeltsat 0°C, it absorbslatent heat of fusiontoformwater. Whenwater freezesat
0°Ctoformice, it givesout the same amount of heat.

We have a so observed that thetemperature of boiling water doesnot riseeven though
we continue heating the beaker (Fig.1.9). Why isit s0?

Whenwe supply heat energy to water, particlesstart moving even faster. At acertain
temperature, astageisreached when the particles have energy to overcome (or break) the
forcesof attraction between water particles. At thistemperaturetheliquid start changing into
gas(vapour).

The temperature at which a liquid starts boiling at the atmospheric pressure is
calleditsbailing point. Boilingisabulk phenomenon, particlesfrom the bulk of theliquid
gain enough energy to changeinto the vapour state. For water thistemperatureis 100°C
(373 K) at oneatmospheric pressure. At higher pressureitsboiling point isabove 100°C.
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Theheat whichisgoing into boiling water but doesnot increaseitstemperatureisthe
energy required to changethe state of water from liquid stateto gaseous state. Thisisknown
aslatent heat of vaporization of water. So can you define thelatent heat of vaporisation
inthe same way we have defined the latent heat of fusion ?

The latent heat of vaporisation of a liquid is the quantity of heat required to
change 1kg of theliquid to vapour at itsboiling point. Thus, particlesin steam, that is,
water vapour at 100°C (373 K) have moreenergy than water at the sametemperature. This
Is because particles in steam have absorbed extra energy in the form of latent heat of
vaporisation.

When water changesinto steam, it absorbs|atent heat, and when steam condensesto
formwater, an equal amount of latent heat isgiven out.

Wax too shows changes in state similar to those shown by water. Let us observe
lighting of acandle(Fig.1.10).

On heating, solid wax (paraffin) meltsinto liquid wax, which on further heating, is
converted into vapours of wax. When welight the candle, thewax around thewick melts.
Themoltenwax risesup thewick and is converted into wax vapour. Thewax vapour mixes
withoxygeninair and burns[Fig.1.10A]. Inalighted candle, we can seethesolid andliquid
states of thewax. We can al so see thick white smokesrising from thewick for sometime
after thecandleisput off [Fig.1.10 B]. Thisisdueto condensation of wax vapours.

\\\l///é

NV 6
§\ = ( wax vapour (gas)
molten wax molten wax (liquid)
solid wax solid wax
A B

Fig 1.10. Changesin the state of wax.

So, we caninfer that the state of matter can be changed into another state by changing
thetemperature.

% —>|-(|:i: GASEOUS  STATE

Normaly, asolid on heating changesintoliquid state. Theliquid state on further heating
changesinto gaseous state. Reverse happenswhen gaseous state iscooled. However, there
are solidswhich on heating directly changeinto gaseous state, without changing into liquid
stateand viceversa

Let us answer these:
1. Why isheat energy needed to melt asolid?
2. Why istemperature remain the samewheniceismelted even though we supply heat
continuoudy?
3. Steamand boiling water havethe sametemperature. But Seam cause moresevereburns
than boiling water. Why?
4. For any subgtance, why doesthetemperatureremain constant during the change of sate?
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1.9. Sublimation:

Activity 1.12
*  Takesomeammonium
chloride(or camphor)in
achinadish and place
the china dish on a
tripod stand (Fig.

<—Cotton plug

<—|nverted funnel

Ammonium chloride sublimate

( | { €——— Ammonium chloride vapours
S\, china dish

1.11). mmonium chloride
* Cover the china dish — Heat

with aninverted glass

funnd.

* Put aloose cotton plug
in the upper, open end
of thechinadish. Now
heat the china dish
dowly, and observe.

It isobserved that the vapours of ammonium chloriderise up and get converted into
solid ammonium chloride on coming in contact with the cold, inner wallsof thefunnel.

The process of changing a solid directly into gaseous state on heating without
changing into liquid state and of vapoursinto solid on cooling, is called sublimation.

Fig. 1.11. Sublimation of ammonium chloride.

Solid ——> Vapour

Cooling

The solid particlesformed when the gaseous state of asubstancedirectly changesinto
solid stateiscalled sublimate.

Sublimation occursin only afew substances. The common substanceswhich undergo
sublimation areiodine, camphor, napthalene and anthracene. In many households, small
napthal ene ballsare kept al ong with woollen and silk clothes, etc., to protect them fromthe
attack of mothsand other insects. These ngptha ene ball sdisappear with timewithout leaving
any residue. Wherediditgo ?

Let us answer these.

1. What issublimation?Nametwo substanceswhich undergo sublimation.

2. Nameoneproperty whichisshown by ammonium chloridebut not by sodiumchloride.

3. Explainwhy napthalene ballskept inside our cupboard disappear over aperiod of
time?

1.10. Can wechangethephysical state of matter by changing pressure?

We havealready learnt that the distances between the congtituent particlesin solids,
liquidsand gasesaredifferent. In gases, the particlesarefar apart. What will happenif we
put pressure and compressagas enclosed inacylinder? Will the particlescome closer? Can
increasing or decreas ng the pressure change the state of matter?
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Fig. 1.12. By applying pressure, particles of matter can be brought close together.

When ahigh pressureisappliedto agas, it getscompressed into asmall volume. This
isbecausetherewasalot of space between the particles of agas. When compressed, the
particles get so closetogether that they may liquefy. However, when agasiscompressed
too much, then heat is produced due to compression. So, while applying pressure, it is
necessary to cool themto take away the heat produced during compression. Cooling lowers
thetemperature of the compressed gasand helpsin liquefying.

Thus, we conclude that gases can beliquefied by applying pressure and lowering
temperature.

Carbon dioxideand ammoniagascan beliquefied by applying high pressureand lowering
thetemperature. Solid carbon dioxideisstored under high pressure. It getsconverted directly
to gaseous state on decrease of pressureto atmospheric pressurewithout comingintoliquid
state. For thisreason, solid carbon dioxideisaso known asdry ice.

Thus, we can say that pressure and temperature determine the state of asubstance,
whether it will besolid, liquid or gas. Thefollowing diagram showsinter conversion of solid,

liquidand gas.

gas liquefies

Melting / fusion S—
m Freezing / Solidification
It should be noted that all substances cannot be changed from one stateto the other.
It isbecause many substances undergo decomposition when strongly heated. For example,
sugar inthesolid state cannot be changed into liquid sugar because, on heating, it undergo
decomposition. The decomposed substanceisnot sugar.
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Let us answer these.
1. Whatisdry ice?Why isit socalled?
2. How doesapplying pressure helpintheliquefaction of agas?
3. Suggest amethodto liquefy atmospheric gases.

1.11. Evaporation:

Whether heat or change of pressureisawaysrequired for changing the state of matter?

We have observed that water, when | eft uncovered, driesup. Wet clothesaso dry up
dueto changing of water into water vapour. How doesthese happen?

We know that particles of matter are always moving and not at rest. At a given
temperaturein any gas, liquid or solid, there are particleswith different amountsof kinetic
energy. In thecaseof liquids, asmdll fraction of particlesat the surface, having higher kinetic
energy, areableto break away fromtheforcesof attraction of other particlesand escapein
theform of vapour. This phenomenon of change of a liquid into vapours(gas) belowits
boiling point is called evaporation.

1.11.1. Factorsaffectingevaporation:

Using our common experience, let usfind out in which of thefollowing situations,
evaporationwill bequicker?
() Keeping5mL of water inatest tubenear thewindow or under afan.
(i) Keeping5mL of water in an open dish near thewindow or under afan.
(i) Repeating of theabove stepson asunny day and onarainy day.
Wecaninfer that therate of evaporation increasesmainly onthefollowingfactors:

(i) Increase of surfacearea:
If the surface areaof aliquid exposed to theair isincreased, therate of evaporation
increases. For example, while putting wet clothesfor drying up we spread them out. Can
you say why we are ableto sip hot teafaster from asaucer than fromacup?

(i) Increase of temperature:

With theincrease of temperature, more particlesof theliquid get enough kinetic energy
to go into the vapour state (gaseous state). In other words, the rate of evaporation of a
liquid increaseswith risein temperature and becomes maximum at itsboiling point.

(iii) Decrease in humidity:

Theamount of water vapours present in air istermed humidity. When the amount of
water vapourspresentinairissmall, theair appearsto be dry and we say that humidity is
low. Onthe other hand, when the amount of water vapoursintheair islarge, theair appears
to be damp and we say that the humidity ishigh.

Theair around us cannot hold morethan adefinite amount of water vapour at agiven
temperature. If theamount of water vapour inair isaready high, therate of evaporation
decreasesand viceversa
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When the humidity of air islow, then the rate of evaporation is high, and water
evaporatesmorereadily and wefed cool and comfortable. During summer, thehumidity of
air increases. People sweat alot in such weather. But the sweat from our bodies does not
evaporatereadily dueto high humidity of air. Such weather becomesdamp and wefed hot
and uncomfortable. Thistype of weather isexperienced during cloudy days.

(iv) Increase in wind speed:
Itisacommon observationthat clothesdry faster onawindy day. Withtheincreasein
wind speed, the particles of water vapour move away withthewind, decreasing theamount
of water vapour inthe surroundings. Thisincreasestherate of evaporation of water.

1.11.2. Evapor ation cause cooling:

Whenwe put alittle spirit (or petrol) at the back of our hand and waveit around, the
spirit evaporatesrapidly and our hand feelscold. When spirit changesinto vapour, it takes
thelatent heat of vaporisation from our hand. The hand losesheat and getscooled. Inopen
vesHd s, liquid kegpson evaporating. Theparticesof liquid absorb energy fromthesurrounding
toregaintheenergy lost during evaporation. Thisabsorption of energy fromthesurroundings
makesthe surroundingscold.

During hot summer days, we use earthen pots (called chaphu) to get cold water. The
earthen pot hasalarge number of extremely small poresinitswalls. Some of the water
continuoudy keepsseeping through these poresto the outside of the pot. Thiswater evaporates
continuously and takes away thelatent heat of vaporisation from the earthen pot and the
remaining water. Theremaining water |oses heat and gets cooled.

On ahot day or after doing some physical exercise, our body temperature tendsto
rise. At thistime, our swest glands give out moisture or sweat on our skin. When the sweat
evaporates, it takesthelatent heat of vaporisation from our body and keep our body cool.
Perspiration (or sweating) isour body's mechanismto keep uscool.

Cotton clothesin hot summer days hel ps usto keep cool and comfortable. During
summer, we perspire more because of the body's mechanism to keep uscool. Cotton, being
a good absorber of water helps in absorbing the sweat and exposes it in air for easy
evaporation. The evaporation of thissweat coolsour body. A fan asoincreasestherate of
evaporation of moisture or sweat from our body and makesus cool and comfortable.

During hot summer days, people sprinklewater on the floor or open ground. Water
evaporates by taking thelargelatent heat of vaporisation from the ground and surrounding
air. By losing heat, the place becomes cool and comfortable.

Citesomemoreexamplesof cooling dueto evaporation fromyour daily lifeexperiences.

Let us answer these:

1. Why doeswe perspire on ahot day?

2. How doesthewater kept in an earthen pot becomes cool during summer?

3. Why areweableto sip hot teaor milk faster from asaucer rather than from acup?
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4.

5.

Nature of matter

Why do people prefer to use cotton clothesin summer? Why we feel cool and
confortable under atree than under aroof on asunny day ?
What arethefactorswhich affect evaporation?

SUMMARY

Matter isanything that occupies space, and has mass.

Matter ismade up of particles.

Matter which hasuniform compasition throughout ishomogeneous and that which
consistsof two or more componentsand unevenly distributed isheterogeneous.
Matter exist inthree states— solid, liquid and gas.

The spacesin between the congtituent particlesand kinetic energy of the particlesare
minimumin caseof solids, intermediatein liquidsand maximumin gases.

Insolids, particlesarearranged in aregular way, in case of liquidsthe particlescan
dip and dideover each other whilefor gases, particlesmove randomly, thereisno
order.

Thethree statesof matter areinterconvertible.

The state of matter can be changed by changing temperature and/or by changing the
pressure.

Latent heat of fusonistheamount of heat energy required to change 1 kg of solidinto
liquid atitsmelting point.

L atent heat of vaporisationisthe heat energy required to change 1 kg of aliquidto
vapour at atmospheric pressureat itsboiling point.

Sublimationisthe change of asolid directly into vapour on heating without changing
intoliquid stateand viceversa.

Boilingisabulk phenomenon. Particlesfrom the bulk of theliquid gain energy and
changeinto vapour State.

Evaporationisasurface phenomenon. Particlesfrom theliquid surface gain enough
energy to overcometheforcesof attraction present intheliquid and changeinto the
vapour state,

Therate of evaporation depends upon the surface areaexposed to the atmosphere,
thetemperature, the humidity and thewind speed.

Evaporation causes cooling.
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EXERCISES

Define matter. Give four examples of matter?

2. Light and sound are not considered to be matter, why?
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10.

12.
13.
14.

Givetwo processes which provide the best evidence for the motion of particles
in matter.

When we dive in water, we cut through water easily. Which property of matter
is shown by this observation?

Why do gases have neither a fixed shape nor a fixed volume?
Why do solids, liquids and gases differ in shape and volume?
Name two gases which are available in compressed form.
What is diffusion? Give one example.

What is meant by latent heat of fusion of a solid? How much isthe latent heat
of fusion of ice?

Define the term "latent heat of vaporization” of a liquid.
Define (a) melting point and (b) boiling point of a substance.
Sate the various factors which affects evaporation.

How does evaporation results in cooling effect?

What are the conditions necessary to liquefy gases?



