APIC CHEMISTRY- 9426340530

SUB: CHEMISTRY SEM: 2 Branch
Dharnidhar , satellite

11/12 + JEE/NEET/GUJCET Ch — 2 States Of matter
CHEMISTRY

CHEMISTRY BIOLOGY

AXAY SIR MEGHA M’AM
9426340530, 8140940630 9426572216

M.Sc.,B.Ed.FCSE, B.Ed. - (HI) New Delhi

RCI - i\lew Delhi R,egistered Teacher ADVAN TAGE KOTA
IT - JEE | GUJCET | GSEB CBSE Eng - Med / Guj - Med

*(1) State and explain the types of van. der waals forces.
Ans: There are three types of van der waals forces,

(i) Dispersion forces or London forces.

(i) Dipole—dipole forces

(iii) Dipole—induced dipole forces.

Q) Dispersion forces or London forces:

> This force of attraction was proposed by German scie

> Generally, in atoms of non—polar molecules
symmetrically. In such atoms or molecules the te
explained as below. As shown in two atoms (atom 1 a

symmetrically.

atom-| atom-—1I
> When two such atom§ caeme clos to ach other, in one atom the electronic charge density
undergoes the dispersi cee it |II move towards the right hand side pole. So the
left hand side pole will @ort e ftha therefore atom—I become temporarily dipolar.

@

atom—I atom-I1

atom-I atom-I1
force of attraction in atoms or molecules in which there is a temporary dispersion in

on density that affects the electron density of nearby atom or molecules, this is known as
sion force.

dispe
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(i) Dipole—dipole forces:

> The molecules are made up of the atoms having more difference in their electro negativities
are always dipolar.
> In such molecules, which are permanently dipolar, the atom having higher electronegativity

becomes partially negatively charged and atom having less electronegativity become partially
positively charged.

> The value of partial charges is always less than unit electronic charge 1.6x10°C
> In such dipolar molecules there is a force of attraction between the poles of at
partially opposite charges,

having

e -

S+ 8—
H 1

are called dipole—dipole forces of attraction.

> There is also interactive London force between such mo
both the forces is observed. In these molecules these forces ar
(ili)  Dipole—induced dipole forces:

> When dipolar molecules come closer to non—p
attraction is observed.

> In dipole molecule the density of electron ¢ unevenly, also when non—

y is induced unevenly in non—

> The non—polar molecule comes i
induced positive charge towards the pole
the opposite pole becomes partially,n

e polar molecule AB. There is an
les which is in contact with them and

>

>

g diagram shows the formation of hydrogen bond.
8+  o- 8+  o-

H-F...H-F
State and explain Boyle's law.
"At constant temperature the pressure of a fixed amount of gas varies inversely with its volume."

> Mathematically Boyle's law can be written as given below:
P o i L P=Kx i
\% \%

where K is proportionality constant and it depends on the temperature and amount of the gas.
~PV=K

> So from Boyle's law it is said that "At constant temperature for fixed amount of gas the
product of its pressure and volume is constant."
> Now, suppose at the initial stage, at constant temperature the fixed amount of gas has its

pressure and volume as P; and V; respectively and at final stage they become P, and V, then
according to Boyle's law
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PV =K (1)

PV, =K (2)
From equations (1) and (2) P;V1 = P,V (at constant temperature and fixed amount)
> Boyle's law can be shown by following graph which indicates the relation between pressure

and volume of gas at different constant temperature and fixed

)
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hs, that at any constant
d if the volume increases, its
e becomes constant.
K changes which is clear

o o 5 Volume—-l{{j;a

> This graph is also called isotherm. It is clear from th
temperature if the pressure increases its volume gets decre
pressure gets decreased. This means that the product of pre
> But if the temperature changes then, PV = K-in wh
from the graph.

Derive a relation between the density an ssu . Stateits application.
According to Boyle's law
PV =K .. (1)

Now, density d = m
Vv

m

Hence from equatio nd (2) w
P ><m =K
d

. m . L
gas 'm' is constant and so the value of K is also constant, which is

Hence, the relation between density and pressure of a gas which is derived from Boyle's law can be
expressed as follows:

"At constant temperature for a fixed amount of gas the density of a gas varies directly as its
pressure."

The application of this relation is useful to understand the practical illustration. The pressure of air
decreases on Mount Abu (nearly 0.5 bar). So. as the pressure of air decreases the density also
decreases. This means that the density of O,. in air also decreases and it becomes difficult to breath.
In the same way, same type of difficulty is observed in the plane flying at height. So, in a plane
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attempt is made to maintain the pressure of air artificially. Even though by chance if any difficulty
arises in breathing, then the facilities of O, is also available.

What is absolute zero temperature? Explain.

On the basis of the observations, relation between volume and temperature for gas is obtained which
is known as Charles' law. From the analysis of the results the idea of absolute scale for temperature
was obtained.

> Plotting the values of temperatures and volumes obtained from the observations hown in
graph.

-

Volume —
, t
5 (@ %

Temperatare (°C) ——
> For the fixed amount of gas, at coristant pressure)if the temperature is decreased then the
volume will decrease and if temperature™i the volume will increase. Hence the volume
varies directly with its temperature.
> The graph indicating experi
towards the lower temperature

s of volume, and temperature is extended
—axis at —273.15°C, which indicates that
of gas should be zero and at further low

gm this relation a new scale can be derived for indicating temperature, which is also known
as Kelvin scale. On the basis of experimental observations a relation between absolute temperature
and volume is obtained which is known as Charles' law. For convenience 273.15 value is taken
nearly equal to 273 so thatt °C = (t + 273) K.

> The Kelvin temperature is accepted as the Sl unit.
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State and explain Charles law.
"At constant pressure and for fixed amount of a gas the change in volume by increasing or

decreasing 1 °C temperature is %3 of the original volume of a gas."
Now, suppose at 0 °C temperature the volume of gas is Vy. So by increasing temperature by 1°C;

the change in volume of a gas is (VOXZLY:%)' Now if the temperature increased by t °C, then the

change in volume is (VO XZLRJ . So at t °C temperature the

Volume of a gas is [VO - Vo th

273
v, =[ v, ¢ ot
273

:V0(273+tj
273

~V=KTor V«
Charles law:
"At constant {press e volume of a fixed amount of gas varies directly to its absolute

temperm%e.f"\
N
g |

—

T
Volume -
——f— e S R

Volume (in litres)

T T T

—300 200 -100 0 100
1 1 i £

0 100 200 300 400 Temperature (°C) —

Temperature (K) ——

Now, suppose at initial stage at constant pressure, for fixed amount of gas its volume and absolute
temperature are V; and Ty respectively and at final stage they are V;, and T, then according to
Charles' law,

M_Y,

Tl TZ

Charles' law can be explained by graph given in figure 2.8. It can be said that at constant pressure the
volume of a fixed amount of gas varies directly with its absolute temperature which is indicated by a

straight line. At different pressures ¥: K.
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State and explain Gay-Lussac's law.

"For constant volume, the pressure of a fixed amount of gas varies directly with its absolute,
temperature.”

Gay-Lussac's law is written mathematically as P oc T, (constant volume of gas, fixed amount)

S P=KT .'.E=K
T

At constant volume for a fixed amount of gas if at the initial stage the pressure and absolut

temperature are P, and T, respectively and at final stage it P, and T, then according
law

. Pl _ P2
T,
Gay—Lussac's law can also be explained by graph. The relation between
temperature is obtained as shown in Figure. Now, at constant volume a

: : . P
values of y obtained are constant at different temperatures i.e. —

different constant values Vi < V5, < V3 < Vg.

;&I
i
H
i

\fl fvéévﬁ:u

Pressure (bar) ———-

0 100 200 300 400
Temperature (K) —

me at STP is known as molar volume. So, normally at STP,
arly 22.4 litre is accepted as molar volume of gas and in one mole of gas the

5:022x10% . This constant value is known as Avogadro's number.
22.4 liter of gas contains 6.022x10”° molecules.

ing-Boyle's law, Charles' law and Avogadro's law, the relation obtained is called Ideal gas
n this equation four variables like temperature, pressure, volume and amount of gas

geous state and the equation which indicates the quantitative relation between them is also
called equation of state,

V o« % (Boyles' law)

V oc T (Charles' law)
V o n (Avogadro's law)

.'.Voc% SPVoenT

-.PV =nRT (where R is proportionality constant)

R is also called universal constant because the values of R is the same for all the gases. It is also
the same for any temperature, pressure or volume which means it has the same constant value. The
value is not changed event though R has different values related to different unit systems.
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The ideal gas equation can also be written as below, in which it indicates the relation with density
and molecular mass.
Ideal gas equation PV = nRT, where n is the number of moles

m _
But, n= R where in is mass of gas and M = molecular mass.

Putting this value in above equation we get.
py = MRT
M

p:(mjﬂ. but(mj:d
V)M V
dRT

P=—
M

Discuss the different forms of gas constant R. Also derive its differe
In different unit systems the values of R gas constant (Universal
has unit of work energy mole ™ K. The unit of work is different i
From ideal gas equation, PV = nRT

_ PV pressurexvolume

nT  molex temperature
But, pressure = force / area
(force/area)x volume

mole x temperature
[force /(Iength)zJ X (Iength)3
mole x temperature
_ forcexlength
mole x temperature
_workenergy

~ mole x temperature

So the unit of R is
below:

(3) If the uhit of pressure and volume are dyne cm 2 and cm?® respectively, then the unit R will
be erg mole™ K™,
R = PV _ 76cm of hg heightx 22400 cm® _ 76x13.6x981x 22400 cm’
nT 1 molex273 K 1x 273K

where 13.6 is the density of Hg and g = 981 dyne =8.314x107 erg mole * K = 8.314 J K *mole™
(4) Now, 4.184 J = 1 calorie

.. R=8314/4.184 =1.987 calorie K " mole™* ~ 2 calorie K" mole™*

=2x10" jlocalorie K™ mole™

(5) If the unit of pressure and volume are bar and litre respectively, for ideal gas then unit of R
will be bar litre mole™ K
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_ PV _ lbarx22.71litre
nT 1molex273.15K
bar lit mol™ K™ = 8.314 J K™* mol ™

=8.314x1072

Explain the effect of pressure on the deviation from ideal gas behaviour.
To study the deviation in the behaviour of real gas from that of ideal gas, its idea can be

plotting that of ideal PV —>P. PV is called compressibility factor, which is indic
nRT nRT

> For ideal gas value of Z = 1. because PV = nRT for ideal gas equation. PV

> Hence % =1. while for areal gas Z > 1. Z < 1 are possible, means tha

&

2.0 | l— Real gas
/\ | Ideal gas
i
\ N “
— 1.5 ‘ \
o 5}
= > =
-/ w
2 o
"o =
Ideal Gas v
(£ =1) \/
0.5 CH. > S
1 1 1 1 0 Volume —

||
0 100 20 300 400 300
p (Atm) —>

z@p

pressure 1

etﬁc and when it becomes zero, at that time Z = 1 means at

>

dlffere celin volume of both types of gases are observed.
Explain the effect of temperature on deviation from ideal gas behaviour.

The effect of temperature can be explained by comparing the real

behaviour of N, gas and its ideal behaviour at different ot
temperatures. ol
> As shown in Figure at different temperatures for N, the sl
values of PV and P are plotted. In the figure, the dotted line ~T.
indicates the ideal behaviour of the gas at the same temperature. It o ‘

A .

is clear from the figure that as the temperature increases (T, <T,< =
T, < Ty), the depth of curved portion goes on decreasing, hence, as pv -~
the temperature increases the deviation of real gas compared to /
ideal gas behaviour goes on decreasing.

> At definite temperature the curve portion of graph becomes
minimum and finally becomes straight line for appreciable range




(16)

Ans:
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of pressures and at such definite temperature N, gas shows ideal behaviour and at this definite
temperature, it follows Boyle's law. So this temperature of the gas is known as Boyle's temperature.
Its values are different for different gases. For example, for N, gas it is 332 K and for Hy, gas it is
108 K.

Derive van der waal's equation. OR Explain the corrections made in the ideal gas equation for
applying it to the real gases.

According to the following assumptions made from the kinetic molecular theory of gases:

(1) The force of attraction between the gaseous molecules is negligible:

(2) The volume of a molecule is negligible (which can be avoided) compared to total
> Now, if the assumption (1) is correct then there is a negligible force of

solid by effect of temperature or pressure.
> Now, if assumption (2) is correct then the theoretical and experi

> Now, molecules when move towards the wall of €ontaine
i.e. they are ready to touch the wall of container, at that ti
resultant force of attraction towards one side, i.e. i
opposite direction from the wall. Thus with the
striking the molecules with the wall; so the medsure

Net inward Molecule in the
force middle
@ - ®
@ ® e
Molecule near @ [&]
the wall @ Net force

> So to obtain jie resschVtion is required in measured pressure P. (something to
b

be added) Such suggestion is giv an der Waals and the total pressure (attraction) varies

effective or ideal volume (available volume), the volume occupied by the molecules is to be
subtracted from the measured volume of the gas, and thus, the volume occupied by n mole of gas is
nearly nb (where b is constant) which is subtracted from total volume (V). This correction is made in
ideal gas equation and so the ideal gas equation is written as given below:

(P +%] (V —nb) = nRT

This equation is known as van der Waals equation where a and b are constant and they depend on the
characteristics of gas. The constant ‘a’ indicates the measurement of intermolecular attractive forces
which is free from effect of temperature and pressure.

> At very low temperature the intermolecular attractive forces become significant when
molecules are moving with low average velocity. Due to this force of attraction the molecules are
pulled towards each other and hence, it creates resistance in striking with wall of container. Due to
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this, measured value of pressure is less than ideal pressure. So it is said that the behaviour of real gas
is ideal when intermolecular forces are such that it becomes practically negligible.

(17) Explain liquefaction of gases. OR Define: Critical temperature, critical pressure. Critical
volume.

Ans: Gas can be liquefied by lowering the temperature and increasing the pressure but for liquefaction of
gas, effect of temperature is more important than effect of pressure because all gases afte
certain fixed temperature are liquefied under effect of pressure but in addition to tha
however, the pressure may be applied, even though, they are not liquefied. These te

known as critical temperature,(T;).
> Above the critical temperature, however, the pressure is applied eve
of gas is not possible. So, at higher than critical temperature, the liquid
the critical temperature under the effect of pressure gas liquefaction i
> At critical temperature, the pressure is applied on gas for
critical pressure (P) of that gas.
> At critical temperature and critical pressure, the volum

> Every gas has its P, T, and V. values fixed. So th
are different than other gas constants.
(18) Explain the isotherm curve for liquefaction of
Ans:

vV, V, Vv, — V]

Volume eeeepy
mas Andrews studied the relation between pressure, volume and temperature for
CO; gas and obtained experimental data for gaseous and liquid state of CO, gas. For this, he had
taken a ng glass tube at constant temperature and filled with CO, gas. At different pressures the
gas was measured. After that he plotted a graph (isotherm) indicating effect of pressure on
volume of gas at different constant temperature as shown in Figure.
> At lower temperature i.e. 13.1 °C temperature and lower pressure, at point X the CO; is in
gaseous state. Now with increasing pressure volume of CO, gas decreases which is shown by XY
curve. Now, at point Y, at given pressure, the liquefaction of gas starts and at point Z total gas is
converted into liquid state. During this the pressure remains constant, which is clear from the figure.
After that the curve ZW rises straight which indicates that after increasing the pressure on volume of
liquid is very less. Thus, the isotherm obtained at 13.1° C the XY indicates gaseous state; Y Z
indicates equilibrium between liquid and ZW only liquid state. YZ is horizontal which indicates that
during the liquefaction of gas the pressure remains constant. This pressure is the vapour pressure of
liquid gas.
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Ans:

(20)

> Now. the isotherm obtained at 21.5°C temperature, on basis of experimental data, is the same
as the isotherm obtained at 13.1°C but the horizontal portion BC which indicates the liquefaction is
smaller than YZ. As the temperature increases the portion which indicates the liquefaction becomes
smaller and finally at 30.98 °C temperature, this portion becomes only a point E and above this
temperature, i.e. 31.1°C this portion is lacking in the isotherm. So at this point of temperature the
liquefaction of CO, is not possible. Thus at 30.98 °C temperature the portion is just a point only
indicating that at this point there is a liquefaction. So this temperature is known as critical

possible under pressure.
> According to kinetic molecular theory of gases on lowering the te

Molecules are made up of particles of the substance _having gaseous stdte. These particles are far

away from each other in a large area. These pa e~cont v moving in all directions. The
continuous moving particles collide with ea 1. also with the wall of container. At that time
the speeds and directions are changed, s ) i0 a.container do not have same speed, but
have different speeds which are continuot ang ever, at one temperature the distribution

of speed of molecules is same.

> Maxwell and Boltzmannha jied the di ution of molecules between different possible
speeds. They studied the speed of fraction of molecules with a given speed and a
graph was plotted. The grap axwell's distribution curve as shown in Figure. The

0.5}
Most probable speed (o)

0.4+
T *mperature T, > 1
’/:\, lemperature ‘

03— Most probable

speed (a
0.2k p (@)
0.1 ‘

g 0

0

with a given speed

Fraction of molecules

Fraction of molecules
with a given speed

L :/x\-\‘w I \,_\, L
4 6 8 10 12
Molecular speed (cms ') —— —>

4 12 (10
Molecuiar Speed (cms ™) >

(1) The fraction of molecules with very high or low speed is very small.

(2) Increasing the speed, fraction also increases which becomes maximum and then decreases.

(3) The top portion of curve indicates maximum fraction of molecules and the speed of molecules is

called most probable speed which is indicated by o

> On increasing temperature the collision of molecules increases and the speed of molecules

changes. On increasing temperature the most probable speed also increases which is clear from the

graph in Fig. The graph is shifted towards right side as the temperature increases and becomes more

flat. If the temperature remains constant, curve of speed distribution does not change. There are three

main types of speed of molecules.

(1) most probable speed (2) average speed (3) root mean square speed.

The molecules have different kinetic energies with different types of speed.
State and explain Dalton’s law of partial pressure.
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Ans: In 1801, Dalton stated the law of partial pressure which can be written as "The total pressure exerted
by the mixture of non—reactive gases is equal to the sum of the partial pressures of individual gas.”
Partial pressure means pressure of gases that will exert if they are filled separately in the
same vessel, under the same conditions. Suppose, in a vessel mixture of gases A, B, C, D are filled
and the partial pressure are Pa , Pg, Pc, Pp respectively, then Dalton's law of partial pressure can be
written in mathematical form as follows. Total pressure (Ptotal) = Pao + Pg + P. + Pp
Dalton's law can be explained by the illustration given below:

Gas (A)
m_"

Gas (B) ~ Gas (A and B) p

® 9 6y ®

® 9 2

g

s © o @ ¢ ¥ 8 ¢ o

a2 ® © & @& ©6 & @

e & & ¢ o & @
® & © 2 © ® & € ©
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¢ » & & & e © ©o ©
e 8 6 @ @ @ ® e ©
e @8 © & © @ 6 @ &
® Ly -1 I3 L3 [} ] o &

® ¢ o ®m» a ¢ @
@ @ & © & @ ¢ 9

ity ®
i1 ! - H
. ] |
& A i ' ; ol 3
| RS i [
>o= 300 Py= 160 1= 300+ 400 = 700 >

mm Hg mm Hg mm g

> As shown in Figure, take three vessels having samewo a te@ure Now, fill gas A.
in the first vessel, fill gas B in the second vessel an pressur of the gases, in both the

[ [ i t second vessel is Pg. There
is no chemical reaction between gases A and B iXing. i both gases in the third vessel

Ptotat = Pa + Pg
> Sometimes the gases are ¢
laboratory. The gas collected gve

er during the preparation of the gas in
water vapour at that temperature. So the
gas collected over water and partial pressure of

ure which gives the partial pressure of dry gas only, e.g.
ater having total pressure (Piota), Subtract the vapour

espectively in the container, then according to Dalton's law.

al pressure (Piotal) = P21+ P2 + Ps3

But, P, = nRT , P, = "RT ond P, = NRT
\% \Y

Putting values in above equation we get,
n,RT N n,RT N n,RT n,RT
\/ \ vV V

Total pressure (Piota) =

RT
=(n,+n, +n3)7
But + n, +n,) — total number of moles for gaseous mixture.

total

= (total number of moles) x%
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> Same way from total pressure the 'values of partial pressure of each gas is obtain by formula
given below.
P, nRT Vv _ n,

Taking ratio of P; and Prga X =
V  totalmolexRT total mole

total

ut, Mmoo mole fraction = X3
total mole
. 1
o =X,
I:)total
P X I:)total
Slmllarly, P, =X, P
and P, =X, P

total

> So the partial pressure of each gas is obtained from the tota
fraction of each gas. Same way, in a mixture of gases if the % by
the partial pressure of gas is obtained by formula given below.

%by volume of gas A x total press

100
Explain the Graham's law of gaseous diffusion.
In 1928, Graham presented a relation between dlffusmn 3
Graham's law of diffusion of gases. This can be sta
> "The rate of diffusion of various gases vafi
densities."”
> If the density of gas is (d) and rat

The partial pressure of gas (Pa) =

) 1
law is r oc —
Jd

> On the basis of measureme gas, the molecular mass of the gas can be

are compared after carrying out the experiment

9 _M,

h dl Ml

> Hence, it can be proved that at same temperature and pressure, the ratio of the densities of
any two gases is equal to the ratio of their molecular masses.

> It can be proved from this equation that if the diffusion rates of two gases are measured and if
the molecular mass of one gas is known, then the molecular mass of the other gas can be obtained.

> The volume of the diffused gas in a unit time is called rate of diffusion.

volume of gasdiffused (V)

. Rate of diffusion (r) =— - -
time required for diffusion (t)
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(23)

Ans:

Vv
Sr=—
t

> For convenience during the experiment the time taken by two gases for diffusion of equal
volume are measured or the volume of two of two diffusion gases are measured in equal time. So
during calculation of such experimental observation, the above equation can also be written as
below:

SVixt, M, _[d,

..tleZ M, d,
fty=t, then 2= Mz _ |92
v, M, \d,
FV,=Vythen 2= [Ma_ [d2
. \M, \d,

State the importance of Graham's law of gaseous diffusion.

() To separate the mixture of two |soto§3
E.g. Uranium metal has two isotopes ***U and 238U 2% js.mo

volatlle compound. Uranium hexafluorlde is prepared fro
the molecular masses of >>*UFg and 2®UFs is ver
gases is 1.0047. Now, if the mixture of 2%UFs a
have the diffusion the amount of >*UFg of |e

ill be somewhat faster in diffusion
rate than 2*°UFs. A series of experiments i

g’ type of work is carried out in a

experlment of diffusion of this ga hrou ) mbyane is distributed (extended) to about a
]  is decomposed to get pure 2°U. Thus, the

(it) Graham's law of gaseous
density of gases.
(iii) Graham's law of ga

Avogadro proposed a ignin 1811. it can be expressed as

> HmMb S of any gas in same volume at standard temperature and pressure is
same."

> i a ation is one of the methods to present the Avogadro's hypothesis. All the
re s derived from Avogadro's hypothesis are included in this equation. This gas equation is
appl s e gases in favorable conditions. The presentation of this equation in the form of
sy as follows.

> itte volume of, any gas at P bar pressure and T Kelvin temperature, n moles of

molecules\=nx N (where N =6.02x10* is known as Avogadro's number or Avogadro's constant).
> Orng’ important dimension resulting from, Avogadro's hypothesis is molar volume. Molar
volume can be explained by using simple gas equation. Molar volume means the volume occupied
by the molar mass expressed in gram of a gas. The volume of | mole at 273 K temperature and 1 bar
pressure can be found by general gas equation and is called molar volume. The 22.4 litre value is
accepted as a standard value. The molar volume is also known as gram molar volume. The
presentation of Avogadro's hypothesis on the basis of molar volume can be made as follows.

> "In 22.4 litre of any gas at 273 K temperature and 1 bar pressure (STP) contain I mole
molecules.”
> This statement can be given alternatively as the mass of 22.4 litre of any gas at 273 K

temperature and one bar pressure is its molecular mass.
> According to Avogadro's hypothesis,

"The number of molecules in one molar volume of any gas is 6.022x10%."
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> "The mass in gram of one mole of any substance is its molecular mass."
> The relations among mole number (n), number of particle (N), Volume (V) of STP and
molecular mass (M) are—given in Figure.

'( —_ - — — 1
i oo PE— -0 §

F»\\ 3 //,:.' A
e N
‘ NN ,:"’ [ ]
’ ///><\ R | |

7 ~N

| .:
v M

Explain liquid state of matter. Discuss the physical properties of li
The liquid has a fixed volume but not a definite shape. It takes the sh
poured.
> As compared to the gaseous state the molecules are arranged nea

less~eompared to the

gaseous state. So the force of attraction is more comparedto.the ga but less compared to
the solid state and as a result the liquid has fixed volume b niteshape

> In the liquid state the arrangement of mole orde compared to the gaseous
state, but less in order compared to the solid state Is the linking middle state

between the solid and the gaseous states. .
Q) Fixed volume:
> Liquid has fixed volume. It neve ] p gas.when it is filled in a vessel. In liquid one

> E.g. 500 ml water poured-in beake al flask; bowl, bucket, its volume remains only 500
ml. There is no change in vol < ape of vessels in which it is poured.

(i)  Fluidity:
> Liquid can flow and can

separate\surface will become invisible and ultimately it will disappear.
> Hence, it can be said that ethyl alcohol diffuses in water.

> If this system is kept for longer time, then both the liquids form homogeneous mixture. The
diffusion is shown in liquid compared to gas, because in liquid the molecules are arranged closer to
each other, so when they diffuse, they undergo collision with the neighbouring molecules which are
obstructive in diffusion.

> Moreover, the intermolecular attractive forces are more in liquid compared to gas which also
restricts the molecules in fast diffusion, so the diffusion becomes slow.
> Moreover, in liquid the rate of diffusion increases with increasing temperature because the

kinetic energy of molecules increases due to increase temperature, so the molecules move faster.

> The diffusion character is observed in molecules of liquid having same polarity like polar
liquid cohesion contact with another polar liquid, then diffusion takes place, but when comes in
contact with non—polar liquid then diffusion will not take place and vice versa is also true.
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(V) Evaporation:

> if the liquid is poured on an open surface it will evaporate as the ti ne passes. The reason is
that certain liquid gets converted on its own into gaseous state at normal temperature. This
phenomenon is called evaporation.

> More or less evaporation is there at all temperatures. Like gaseous molecules, the ¢

speed and some have minimum.
> Now, those molecules with maximum speed have also the maximum Kine

temperature decreases.
> Due to evaporation of liquid the temperature decreases and herice
evaporation depends upon temperature, strength of intermolec
surface area of liquid.

(vi)  Vapour pressure:
> As the gas in closed container shows pressure, Sir shows pressure in a
closed container. Due to evaporation the molecules escape fron grface’ but do not leave the

> The vapour state molecules move rando ans.and collide with one another,
with wall of the container and also with the ligdid surface:

> During this, some slow moving mole ollide with surface of liquid may be
recaptured by the intermolecular attraction C mto liquid known as condensation.

> Initially the rate of evaporation an Jensation are ot equal, but after sometime the rates

become equal and this stage is k amic_equilirium and now, the concentration of the
molecules in vapour state becomes int and the pressure exerted by the vapour molecules is in.
equilibrium with its liquid cal
> The vapour pressure d

viscosity also increases. Viscosity decreases with increase in the temperature.
Explain how evaporation creates cooling?

If the liquid is poured on an open surface it will evaporate as the ti ne passes. The reason is that
certain liquid gets converted on its own into gaseous state at normal temperature. This phenomenon
is called evaporation.

> More or less evaporation is there at all temperatures. Like gaseous molecules, the speeds of
all liquid molecules are not the same as some molecules have maximum speed; some have medium
speed and some have minimum.

> Now, those molecules with maximum speed have also the maximum kinetic energy and such
molecules undergo evaporation and they escape from the liquid surface (into vapour) and as a result
the speed of remaining molecules become less so the kinetic energy also becomes less and hence, the
temperature decreases.
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> Due to evaporation of liquid the temperature decreases and hence it creates cooling. The
evaporation depends upon temperature, strength of intermolecular attractive forces and exposed
surface area of liquid.
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