ST. XAVIER’S SCHOOL, PURULIA
CLASS : VI, SUB: CHEMISTRY, PHASE-II
Chapter :-2
The Nature of Matter (States of Matter)

Please read the attachment carefully. Write down all the question
answers in the copy. All the activities given in the book along with the
diagrams are important.



INTRODUGTION
Matter is anything that has mass and occupies
space. Matter can exist in three stales namaly solid,
liquid and gas. All the objects present around you such
as, chair, table, pencil, pen, even your books are matter.
This implies that, detailed knowledge of matter is very
essential if anybody wants to understand the world

around him.

In our daily life, we come across a wide
variety of things. All these things are materials.
Some of these things are living and some are
non-living. Living things include plants and
animals whereas non-living include table, chair,
pencil, pen eic.

In general, all objects around us are made
up of different kinds of materials. Therefore,
we can say that, ‘all substances are composed
of matter.’

a 1 o
S ctivity ‘

To show that matter can be seen.

Method : Take an empty can and suspend it
from aspring balance. The spring balance
shows that the can has weight (mass). Now,
L pour water in the can. What do you notice ?
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The spring balance records more weight
(mass).

Spring balance —

Empty can

# Solids and liquids have weight

Result : From this activity, we conclude that
both solids and liquids have weight (mass) and
can be perceived by senses because we can
see them. |
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“LActivity
To show that matter occupies space.

Method : Take a balloon and blow air into it.

The air fills the balloon and as a result the
size of balloon increases.




Deflated ballean

& Air has weight Inflated balloan
Result : Air occupies space. This indicales
that, ‘air is a matter’.

P

To show that matter has got mass.

Method : Take two similar balloons and inflate
them equally. Suspend two balloons equally on
the two corners of a metre scale which is placed
on a knife edge. The scale remains in a balanced
state. Mow, puncture the ballocn on the left, you
will observe that metre scale tilts towards the
right.

rf-'laire sCale

wa

' Inflated ballpons balance each ofhar

& t shows that matter (gases) has got mass

Result : This activity pmuﬁ that air hﬁwaght
and hence it bent towards the hﬂﬂmw sdde
where the blown balloon was hangad.
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~ To compare the Important Propertiea of sollds, liquids

Properly

1 Mature of Molecules

Bollda

and gam

Ligulds

Gasas

In Bolids, the molacules ara
closaly packad,

Rt

In liguicds, tha moleculas arne
loosely packead.

ir gasas, the moleculss are
vary loosely packed,

Solids keap the sama ahapa
and do not flow,

Ugulds llow aaslly and take
Ihe shaps of a comainer.

Zasas flow sasily and fake
lhe shape of a containar.

3, Volume

Solids have a definlte
woluma,

Liguids have a definite
volume.

GAases do noel
definite volume,

have a

4, Compressibility

|
|
|

Solids cannot
compressed,

be

Liguids can be comprassed
slightly.

(Gases can ba compressed
tp A muech smaller volume.

5. Density

Solids have high density.

Liguids
density,

have medium
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THE KINETIC THEORY OF MATTER

The idea that all substances contain
eredibly small moving particles is called the
ginetic theory of matter,

The word “kinetic’ comes from a Greek
woTd meaning moving. The main points of the
tinﬂi{' theory are:

(i) All matter is made-up of tiny, invisible,
moving particles. These particles are
actually atoms, molecules and lons.

(i Particles of different substances have
different sizes.

1 ’ Parlicles m & solid

A

{tity Small particles move faster than larger
particles at the same lemperature,

{iv) As the wemperature rises, the particles
possess more energy and move around
fuster.

v In a solid, the particles are very close
and they can only vibrate about fixed
positions,

(v} Tn a liquid, the particles are further apart.
They have more energy und they can roll
around cach other,

(Vif) In 4 gas, the particles ate far apart. They

Candid Meew Trannts i FSE Charmien: o

move very fast and randomly in all the
space they can find,
CHANGE OF STATE
Mutter can be changed from ome form Lo
another. e g, | ice (solid) on heating changes to

water (liquid) and on further heating changes to
steam {gas),

¢ ™\
Heal Heal
lce — s \Waler ——— Steam
{Safd] = Covling  (Lmudy ~ Cocling  (Gas)

I. Fill in the blanks with appropriata words :
1. Airhas MATTEL | and ocouples space.
7. In & gas, the particies are far AFART

3. AMOLECYULE is the smallest particle of a
substance which can axist independently.
4. Liquids have a definie

5. Paricles in .50 are tighily packed.
Ii. Glve two exampiss of following :

1. Wawraly occurring matarial
sRTTanr

2. Man-made materal ;. S sl

3. States of water :30-7 % L
[iir .
lil. Complste the table : ' "~

Saolids

HILE..

dansity

Moleculas ame |Molecules are

. OB E LY
closaly packad |"I"’-'|1.'Cﬁ'_'E‘D'

Proparky Liqulds

1. Density Madium density | .

2. Matum ol
malacules

—
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1y, Writs trus of false :

| i Adr doesn'l fCcupy any Space
[I 7 Gages hava ow densitias.

[ 4. Liguids have definite volume,
[ & Particles ol dilferent substances have different
[T ]

Solids cannot ba compressad,

.

sizes,

MOLECULES AND ATOMS

Matter is made-up of extremely tiny
particles. These particles are so smal] that
they cannot be seen even under most
powerful microscope. Thesc tiny particles
are called molecules. A molecule is the
smallest particle of a substance which can
exist independenily.

John Dalton, in 1808 discovered that a
molecule itself is made-up of still smaller
particles called atems. Thus, an atom is the
smallest particle which makes matter.

Modern researches have shown that even
atom can be divided into electron, proton and
peutron. Due to this reason, Dalton’s theory
has been proved wrong.

ARRANGEMENT OF MOLECULES

Solids : In solids, the molecules are
arranged compactly or closely packed. They
have least intermolecylar spaces. The force
of attraction between the molecyles js VETY
strong and hence free movement of molecules
is not there,

Liquids : In liquids, the molecules are
loosely held, There are large intermolecular
spaces. The force of attraction between the
molecules is less and hence free movement
of molecules is there.

lins @
lonsely held. There are very

[n gases, the molecules are very
large
imermoelecular spaces. The foree of Altractipy,
between the maolecules is least ang hene
the molecules move about freely,

 To show the presence of Intermotecuiar spaces | |
in the molecules of a liquid.

Method : Take a glass filled with waper upo the
brim. Add powdered sugar Very camfully in the
glass. What do you observe? Did water figy ot of
the glass 7 Can you say why 7 Thare are gaps jn
botween the water molecules and SUgar molecules
enler thess spaces.

Result : Intermalecular spaces ame prezart in the
liquid which then gats filled with sqlig sugar
triolecules.

o

Watar particles magnifing
mikaare of limas

-,

Sugar  SUQEF parlicles mogs with
‘maler [

_ dissclves on chys

Suger added 10 water Sugar dissabved |n wabar

& Explaining what happans when sugar dissohves in wfu'_J
N

A

-

Syt

To ghow that gas molacules can drrm-nnﬂli» |
Mathod : Apply perdume on your bbﬁ,r'il"ﬂ'lﬂ d'"-‘ ;
you observa? The fragrance of pﬁﬂu_r_nﬁ ;pmac'ls
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- the oom. What
| af " unie show?  This
"l‘.hﬂluﬂri"fl that
plecules of perfurme
PI’FFH'I all over the
;nﬂ"" Ag a resull of
s, We are able 1o
-.':‘I‘E" .
i (Gas molecules
| gifuse easity and thus,
can mave treely in all

! irpgrons.

Perumix biotfa
.

"

L e

M—m/ -

+ake & glass jar and fill it with small glass beads
such that gl the beads are closely packed and no
maorg bead can be accomodated. Mow, add & bow
a0l af sand to it You will observe that sand easily
goss inside and fill in the spaces between the

peads.

Glass Beads

T - |

f Obmarvation ; You will ind different shapea of liqusd
In ditterant beakars although valume of liquld was
same In all,

&0 mL
&0 mL
EJ g6 ml

& Liquids Jo nat have g fised shape

S0 mL

Result : Liguids nave definite volume but deo net
have definite shapa.

To show that liquids have a definite volume
but do not have a definite shape.

Hn'fhud : Take different types of glass apparatus
avallable in your chemistry laboratory and pour 50
mL of calourad solution in all of them and observe.

7

To show compressibility In different states of
matter.
Method : Take three dispasable syringes, without
needle. Seal their nozzles with tape and fix them
info the cork a2 shown in the figure. Remove their
pistans and fill sand in the first syringe and coloured
water in the second syiinge. Remove cork and
tape of thind syrings. Pull its pisten back o ensure
lhe presence of air inside the syringe. Seal the
nozzle again. Mote acwn the lnitlal reading of jpiston
In all the three syringes. Mow, Iry to compress all
the three syringes.
Obsarvation : You will find that - .
{f1 The piston remains unmeved in the firet syringe
containing coloured sand {salid).

e

——
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AOMe gxten;
COMprassay By,

T ey () Liuida can by EOMpragsad 1y
(W) Casas can by

CHANGE OF STATE

Heat results
i11tt:|'mnlecular

e

{A) Solid canne! be compressed in Wﬁakcning
forces oy Allractjp
causing change pof States,

— : | Olecules pacieq tightly,
Y T T——— When soligs arc heated, the heay energy i
sama alent used to Weaken the exisn’ug forces ang h.;ncg
M s::palratca the mulecu]es, [hereh}* Forming a

(¢} Gases can be compressed sasily

of the
I thug,

heated further, more he
iii) The piston moves a litle in case U_f sleound the molecnles, thereby
" gyringe containing coloured water (liquid). Heat even results in the CRpansion of sgligs.
(7f) The piston moves camplately forward in cage Most of the sgligs “Xpand on heating g4 their
of a third syringe confaining air (gag), molecular force of atteaction decreases ang
Result : This activity shows that : aloms move away from each other,
[ (f) Solids are incompressible,

Skilt=Fill /

at further Separates
torming Eascous stae,

= -
O

Before Heating Before Heating

aftar Heating

| passes
i ring). The bal i
meta m i h a metallic frame { in. Thig
Il i tand. Pass it throug et

i hall and suspend it from the s | i

Tﬂk: aanw lll:i:? the ball strongly, the ball does not pass through the meta

gasily. ;

. he-{.
clearly shows that solid expands gn heating. .|

e through
The - o it does not pass
n tallic ball .o IN Size when it is heated so it "
Conclusion ; matal | I C ;

ame. Tnediobie Yo

-
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LI GA3
[WATER) (VAPDLIRS]

Heat weakens the existing
torce and separate the
molaculas

Mara haal furthar
saparates the
mrlacules

-
-

As a result of the above fact, Az g result of the above facl, intermolacular
intermolecular spaces increase spaces increasa infinitely and the liquid state
and solid changes 1o liquid changes into vapour slate

o Changa of states

2. Liquids can be compressed to some extent,

|. Fill in the h]T:“ks “r[tP appropriate words : 3. Gas molecules cannot diffuse. E
. _is the smallest particle of a 4. Molecules are tightly packed in liquids.

substance whn:h can exist independently, |_'r'_‘j

2. In9ASEY the force of attraction between 5. atom is divisible.

the molecules is least,

3. GASEOYS molecules diffuse easily and IV. Which state Is represented by following and
thus, can move freely in all diractions. match it with the examples 7.

4 Liquids have definite .¥.0.C2ME_ but do
not have definite .SHALE

5. Solids eannot be .COMER E‘E_a. ED

Il. Mateh the following :
1. Gas mulecules@} (a} least intermeolecular
spaces
2 Liguids (27  {b] existindependantly
3. Solids ( o) {c) diffuse easily
)
5

. Molecules (BY  (d) smallest particle
. Ao U’L-} {g) definite volume

lll. Write true or false :

1. Heat weakens the existing force and separate L Tould Sotlp G & £ -
the molacules. -
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Q..
Ans,

Q2.

Ans.

Q3.

Ans,

Q4.

Ans.
they have very low densities.

. Material Is a substance which is used to make an object.
. Matter is anything which occupies space, has walght and can be perceived by Senses

Man-made materials are those which are synthesized by humans.
The three statas can be Interchanged by changing the temperature,

The idea that all substances contain Incredibly small moving particles is called the kinatje
of matter. "

Molecules are compactly arranged in solids, loosely packed in liquids and are far apart i

Intermolecular forces of attraction are maximum in solids, less in liquids and least i
8. Solids have definite shape and volume but cannot be compressed.

9. Liguids have no definite shape but have a definite volume and can flow. They can be COMmpras.
negligibly. oy

10. Gases have neither definite shape nor definite valume and can flow freely. Thay can b _—
compressed. o

" Gageg
Jaseg

Why are solids denser than liquids and gases ?

In solids, the pariicles are very close. There are strong forces of attraction between fre
molecules. As a result, solids are denser than liquids and gases. '

Why sollds cannot flow ?

Solids have molacules close to each other due to which strong intermalecular forces are presert
between them thus, these particles cannot mave from their mean position. As a result, solids
cannot flow.

Why liquids can be compressed ?

In liquids, the particles are further apart. Forces between particlos are not as strong as in solids.

Due to this reason, the molecules can be brought slightly closer, hence liquids can be slightly
compressed.

Why gases have very low densities ?

In a gas, the particles are very far apart. Forces betwaen paricles are almost zero and hence. |
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Ans,

Q2.

Ans.

Q3.

Ans,

Q4.

Ans.
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" Gageg
Jaseg
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g5 How do gases fill whols of the ;;cninlnar »

% Gas particles m
A tendancy to c:a.;,EnL:'ﬁ:I very fast i1 all the spaces they can find, Due o this reason, they nava fhe
by the vacari spaces and Lhus thay fil whale of the COTIRITIET,

E |

oW ea
g.8. How does heat energy bring change of state ?
sules stan vibratirg with

§ . Haat gi
ANS given to the substance changes ino kinetic energy and the male
1 of molacuips away

lrrzﬂh'?:;: tl:i: energy. Mora is the anemy supplied, more is the [MEErman
other and as a resull of this, change of state is ohsarvacl,

7. Why liquids like honey, mustard oll and lubricating ol are sticky and
gyars of molacules. This friction

viscous In nature 7

Ans. In thase |i:uids. there is more friction betwaen the different |
opposes the flow of these liquids and hence thay are cailed viscous liquids.

Lr—'_—‘_

1. Molecyles are tightly packed in
q.ajﬁds (b} Liguids ic) Gases {d} Hone of these.
o Which of the following |= an example of man-made material :
{a) Wood (b} Fruits bELMglon {d)y Herb.
9. Intormelecular spaces are mAXimLE in : )
{a) Solids (b} Liquids \Lo}’la'(;ses (d) Wan-metals.
4. The change of state from solid to liguid i5 knowm a8
uslon ' risation ic) Solidification () Suifimation.
5. Maximum kingtic energy i possessed by :
afgolids (b Liguids \péases d Gl
an st

the intermolecular foroes of attracti

6. The agent which results in weakening
{d) None of these.

eal {b) A (o) Water
7 The smallest particle which makes up the matter 5 -
{a}Atom {b) Molecule {c) Element y () Carmpound.
8 Which one of these is capable of sublimating :
() Sodium (dy Calcium.

\’miﬁamphor {b) Milk

Gandid Mew Trends in ICSE Chamistry - B
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1. The threa states of matler are ‘_,_;_L‘E.L_..-{_F‘: L AieTh
2. When & gas is cooled Its malecutes . L 20 LES
I o

3. Melacules are compactly aranged in . 0 L
4. The position of molacules in a solidis ., = TR . ——
5 . SLAREOUS | molseules move frealy in all diractions,
& Air has ......F.\.’j.[.:. .;...r.'-. ?I.-i....!............_ and ooLuples B piasava

¥

¥. intermolecular forces of attraction are least in LRSS ER e )

C. WRITE TRUE OR FALSE FOR EACH STATEMENT. REWRITE THE FALSE STATEMENTg

CORRECTLY :

1. Gas molecules move freely in all directions. (ol

2. Weight can he measured with the help of a spring balance. T

3. Nylon and steel are natural materials, [

4. Solids keep the same shape and has definite yolume. E'__:: 1
3. Molecule is the smallest particle of a substanee which can exist independenthy. = 1
§. Bamard discovered that a molacule is made-up of smaller particles called atoms, 1k

B. FIND THE ODD ONE OUT GIVING REASON

1. Nitrogen, oxygan, chrorfne,@;@ '
2. Solids, liquids, gas (proton3) .
3. Electron, proton, neutm_r]: aimy_,,

4, les, water, steam, @@

£. Condensation, evapcratiunr@ solidification.

[ Column A | Column B
1. Solids (:F] (2) Have least intermolecular force.
2. Mom (Y {b) Smallest particles that exist independently.
8 Nyon [ e} (¢} Change of state from liquid to gas.
4. Molecules (b (d) Tiny particle of an elemant.
5. Vapour. ( ¢} {€) Man-made malerial,
6. Gas (%) - {# Have maximum density.
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Q.D.FIND THE ODD ONE OUT GIVING REASONS:-
1.water:-it is a compound.rest are elements/gases

2.protons:-one of the parts that comprise of the three states of matter.rest are the three states of
matter.or others are three states of matter where proton isn’t.

3.atom:-electron ,proton,neutron are parts of an atom .
4.napthalene:-it is a different compound.rest are the three states of water.

5.sublimation:-it is the process of conversion of a solid state directly into gaseous state without enterin g
the liquid state

Q.F.GIVE REASONS FOR THE FOLLOWING:-
Q. 1.gases have low densities:-page no :13 of this attachment.conceptual questions.question no:-4.

Q:-2.heat energy brings change of state:- page no :13 of this attachment.conceptual questions.question
no:-6

Q:-3.solids donot flow:- page no :13 of this attachment.conceptual questions.question no:-2

Q:-4.liquids cannot be compressed:- page no :13 of this attachment.conceptual questions.question no:-3



Q.G.ANSWER THE FOLLOWING QUESTIONS:-

1.matter is anything which occupies space,has weight and can be perceived by one of our
senses.the three states of matter are solid,liquid and gases

2.in solids the molecules are arranged compactly or closely pac ked.they have least intermolecular
spaces.the force of attraction between the molecules is very strong and hence the free movement
of molecules is not there.

3. page no:6 of this attachment

4.yes, atoms are divisable.reaserches have shown that an atom can be divided into
protons,neutrons,and electrons.

5.page no:-8,activity :-4 of this attachment.diagram needs to be drawn

6.page no:-8 of this attachment,under the heading of “arrangement of molecules”.the answer is the full
paragraph of solids,liquids,and gases along with the diagram given below of solids liquids and gases.

7.page no:8 &9 of this attachment.activity 5.full experiment.diagram needs to be drawn

8.page no:-7 of this attachment under the heading of kinetic theory of matter.full paragraph is the
answer till point no vii.

Question no :-c:-write true and false for each statement:-

1.true
2.true
3.false.nylon and rayon are artificial/manmade materials.
4.true
S.true

6.false.dalton discovered that a molecule is made up of smaller particles called atoms

WORKSHEET
[.FILL IN THE BLANKS:-

1.Air has matter/mass and occupies space.



OBJECTIVE QUESTIONS:-
B.FILL IN THE BLANKS:-

4.the position of molecules in a solid is fixed/firm




























































