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Chapter # 05

PHYSICAL STATES OF MATTER
(Topic Wise Questions)
Q1. Write the typical properties of gases.
Ans: Some of the typical properties of gases are as follow:
i. Indefinite Volume:
Gases have no definite volume and occupy all the available space.
ii. Indefinite shape:
Gases do not have any shape but take the shape of the container.
iii. Pressure:
The molecules of a gas, while moving randomly, hit each other molecules and the walls of the container.
The hitting of the molecules to the walls of the container produces pressure. In this way, gases exert
pressure on the container, which increase with increase in temperature. Normal atmosphere pressure of
the air is 760mm of Hg or 1 atmosphere.
iv. Compressibility and expansion:
Gases can be compressed by applying pressure because they have large empty spaces between their
molecules. Similarly, gases expand by decreasing pressure.
v. Mobility:
Molecules of gases are in constant random motion because of the weak intermolecular force present
between them.
vi. Diffusion:
We know that gas molecules are constantly moving so, they have the property of mixing with one
another. The spontaneous mixing of the molecules of one gas with another at a given temperature and
pressure is called Diffusion is inversely related to the mass of the gas. Greater the mass of the gas lower
will be the diffusion.
vii. Effusion:
The escape of the gaseous molecules one by one from the container through a small hole of the
molecular size is called effusion.
viii. Density:
Density is defined a mass per unit volume (m/v). It is evident from the formula that density of the gas is
inversely proportional to its volume. Since, the volume occupied by a gas possesses mostly empty
spaces, which increases the volume so density of a gas is very low as compared to the same amount of a
liquid or a solid.
Q2. State and explain diffusion in gases.
Ans: Diffusion:
“The mixing of molecules of different gases by random motion and collision to form a homogenous
mixture is called diffusion”.
(OR)
“The flow of molecules from a region of higher concentration to a region of lower concentration is
called diffusion”.
Explanation:
Diffusion is the property of a gas molecule. It occurs due to two reasons, random motion of gas
molecules and lack of intermolecular force, for example if air fresher or perfume is sprayed in one part
of a room it diffuses and its smell can be felt throughout the room.
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Diffusion is inversely proportional to the molecular mass of the gas molecule. Greater the molecular
mass of the gas molecules lesser will be its diffusion less the molecular mass of the gas molecules
greater will be its diffusion.
e.g H2 is lighter gas as compared to Helium and oxygen gas. Its molar mass is 2 a.m.u and Helium is 4
a.m.u and O2 is 32 a.m.u. The rate of diffusion of H2 is four times faster than O2 gas.
Similarly the rate of diffusion of NH3 gas is greater than that of HCl gas. Molar mass of NH3 is 17 a.m.u
and HCl is 36.5 a.m.u. NH3 gas is lighter in mass, therefore, NH3 molecules will be move at a faster rate
and will diffuse rapidly as compared to HCl gas.
Q3. Write the typical properties of liquids.
Ans: The characteristics of a liquid state are in between the solid and the gases states.
i. Volume & Shape:
Liquid have a definite volume but no definite shape that is why it takes the shape of the container.
ii. Mobility:
The kinetic theory of matter (particle theory) says that the liquids consist of molecules which are
constantly moving or in constant state of motion. This mobility of molecules depends upon the energy of
molecules. Greater the kinetic energy, the higher will be the mobility of molecules and vice versa. For
example, when we increase the kinetic energy (temperature) of liquids, the mobility (fluidity) of liquid
increases.
iii. Diffusion:
Diffusion can also happen in liquids. This is because the particles in liquids are in continuous state of
motion. The molecules of liquids move from higher concentration to lower concentration. So, the
molecules of liquid mix up with the other liquids and form a homogenous mixture. For example, if you
drop a little bit ink into glass of water, the ink will spread slowly throughout the water.
Diffusion in liquids is slower than the diffusion in gases because the molecules in liquids move slowly
than the gas molecules. The rate of diffusion increases with increasing temperature. The increase in
temperature increases the kinetic energy of liquid molecules so the rate of diffusion increases.
iv. Evaporation:
The spontaneous change of a liquid into the gaseous state is called evaporation. Liquids evaporate at all
temperature depend upon on the strength of intermolecular forces, temperature and area of the liquid.
v. Vapor Pressure:
Liquids also exert pressure at different temperature. Greater the temperature more is the evaporation and
hence, higher is its vapor pressure. Vapor pressure also depend upon on the strength of intermolecular
forces. Stronger the forces of attraction less would be the vapour pressure and nice versa.
vi. Bioling point:
Different liquids have different boiling point depend upon an atmospheric pressure temperature and
intermolecular forces. Liquids generally have high boiling point.
vii. Freezing point:
When liquid is cooled the kinetic energies of the liquid molecules decreases, so the vapour pressure of
the liquid also decreases. By decreasing the temperature further a stage is reached when the vapor
pressure or liquid state become equals to the vapor pressure of solid state. The temperature at which the
liquid and solid state exists in equilibrium state is called freezing point of that liquid.
viii. Density:
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Density is mass per unit volume. Liquid have higher densities than gases because in liquids the
molecules are close to each other as compared to gases. Liquids molecules have strong intermolecular
forces than gases, hence thy cannot expand and have fixed volume.
Q4. State and explain Evaporation. What are factors affecting rate of evaporation?
Ans: Evaporation:
“The conversion of liquid state into gaseous state is called evaporation” (OR)
“The phenomena is which a liquid is converted into its vapors without externat heating is called
evaporation”.
Explanation:
The molecules of liquid move with different kinetic energies. The molecules of the liquid whose
kinetic energies are higher, move faster and overcome the intermolecular forces. These come out of the
liquid and convert to gaseous state.
Evaporation takes place at all temperature. When the molecules of higher kinetic energies are converted
into gaseous state and escape into atmosphere; the temperature of the remaining liquid falls. That is why
evaporation causes cooling.
Factors Affecting Evaporation:
a. Surface Area:
The process of evaporation takes place from the surface. Greater the surfaces area higher will be
the rate of evaporation and vice versa.
b. Temperature:
With the increase in temperature, the average kinetic energy of the liquid molecules increases, so
the rate of evaporation increases.
c. Intermolecular Force:
The evaporation of the liquids depends upon the intermolecular forces. Stronger the
intermolecular forces slow will be the rate of evaporation and vice versa.
Different liquids have different rate of evaporation at the same temperature, because the attractive forces
are different in different liquids. For example, water has stronger intermolecular forces than alcohol,
therefore alcohol evaporate quickly than water.
Q5. What is vapor pressure? What are the factors which effect the vapor pressure?
Ans: Vapour Pressure:
The pressure exerted by vapours above the liquid when rate of evaporation of the liquid become
equal to the rate of condensation at a given temperature is called vapor pressure.
Explanation:
Consider a liquid in a close container. Temperature of the liquids is constant. The molecules with higher
kinetic energy come to the liquid surface and start gathering above its surfaces.
This process is called evaporation.
Some the vapours lose energy and come back into the liquid. This process is called condensation,
initially, the rate of condensation is less than that of evaporation. But after certain time rate of
condensation become equal to the rate of evaporation and a state of dynamic equilibrium is reached. At
this stage pressure exerted by the vapors of the liquid on walls of the container and surface of the liquid
is called vapor pressure of that liquid.
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Factor affecting vapour pressure:
The vapor pressure is independent of the amount of liquid and surface area of a liquid. It depends upon
the nature of liquid, intermolecular forces, size of the molecules and temperature.
a. Nature of the liquid:
The vapour pressure liquid depends on the nature of liquid. Polar liquids having high boiling points and
exert little vapor pressure at given temperature, while non-polar liquids have low boiling liquids and
exert more vapor pressure at the same temperature. For example, water has less vapor pressure than that
of acetone at same temperature.
b. Intermolecular Forces:
Stronger the intermolecular forces in a liquid lesser will be its tendency to evaporate, so lesser will be its
vapor pressure at the given temperature. For example, the vapors pressure of ethyl alcohol is higher than
that of water, because in water the intermolecular forces are stronger than ethyl alcohol at the given
temperature.
c. Size of the Molecules:
Those liquids which have small size are easily evaporated than those liquids which have large size. The
small sized molecules form more vapor that the big sized liquid molecules at the same temperature. For
example, pentane (C5H12) has small sized molecule than decane (C10H22), therefore pentane vaporizes
rapidly and exert more vapor pressure than decane at the same temperature.
Some compounds and their Vapor pressure at 289k
Name of the compound
Formula
Vapor pressure at 298k (250c) (mm Hg)
Chloroform
CHCl3
170
Carbon tetrachloride
CCl4
87
Water
H2O
18
Glycerol
C3H8O3
0.00016
ii. Temperature:
Increase in temperature of liquid, increase the average kinetic energy (K.E) of the molecules. The
intermolecular distance among the molecules of the liquid increases, which cause the decrease in the
intermolecular attractive forces between the liquid molecules. Hence, the rate of evaporation of the
liquid increases and thus vapors pressure increases.
Q6. Define boiling point. How it depends on the nature of the liquid?
Ans: Boiling Point:
Boiling point is the temperature at which the vapour pressure of a liquid become equal to the
atmospheric pressure and liquid start boiling.
Normal boiling point of a liquid is that temperature at which its vapour pressure is 760mm of Hg,
which is equal to the 1 standard atmosphere pressure.
When a liquid is heated, the Kinetic energy of the molecule gradually increases which increases
the vapour pressure. A time reaches when the vapour pressure of the liquid become equal to the
atmospheric pressure and the liquid starts boiling.
Boiling Point of the liquid varies with the change in atmospheric pressure e.g in Hilly areas,
water boil at temperature lower than 1000C because atmospheric pressure is below 760m of Hg, at high
altitude, food takes more time in cooking because of low boiling temperature.
The boiling point of the liquid depends upon the following factors
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a. Nature of liquid (intermolecular force):
Boiling point greatly affect the nature of the liquids. It effect the intermolecular force of
attraction present in the liquid. Liquids having strong intermolecular forces have high boiling points.
More energy will be required to break the intermolecular forces and change the liquid into vapors form.
Liquid having weak intermolecular forces have low boiling points. Low energy is required to convert the
liquid into vapors form.
E.g. Boiling point of water is greater than that of Hydrogen Sulphide. Hydrogen sulphide have weak
intermolecular force. Similarly, boiling point of Ethyl Alcohol is greater thatn that of diethyl ether.
b. External Pressure:
Boiling point of liquids depend on the external pressure. With increase in atmospheric, the boiling point
also increases. Similarly, the decrease in atmospheric pressure causes decrease in boiling point.
At high altitude, the boiling point of a liquid will be less because the atmospheric pressure is lower.
Hence, water boils lower than 1000C because the atmospheric pressure is less than 760mm of Hg. The
vacuum distillation is based on the decrease in external pressure. While with the increase in external
pressure, the boiling point of liquid also increases. The pressure cooker works on this principle.
Q7. Write the typical properties of solids.
Ans: The characteristics of solid are as follows:
ii. Rigidity:
The solids possess the property of rigidity i.e. they resist the deforming forces due to hard structure and
strong intermolecular forces.
iii. Density:
Density is defined d = m/v as intermolecular forces in solids are strong hence their molecules / particles
are close to each other and their mass per unit volume is greater, so solids have greater density as
compared to liquids and gases.
iv. Melting Point:
The temperature at which the solids starts changing into liquids is known as melting point. Melting point
does not change and remains constant constant until the whole solid changes into the liquid state.
Melting point is the characteristic property of a crystalline solid by which its purity can be checked.
Q8. What is Allotropy? Why elements show allotropy? Give example.
Ans: Allotropy:
The existence of an element in more than one crystalline forms is called allotropy.
The difference forms are called allotropic forms.
The allotropy of an element is due to following reasons.
i. The existence of two or more than one physical state or form, such as Carbon (kajol, soot, diamond,
graphite etc)
ii. The existence of two or more kinds of molecules of an element. In this case, each molecule has
different number of atoms such as allotropes of oxygen are oxygen (O2) and ozone (O3)
iii. Different arrangement of two or more atoms or molecules in crystal of an element. For example,
Sulphur shows allotropy (monoclinic and orthorhombic) due to different arrangement of molecules (S8)
in the crystals.
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Explanation:
Allotropes of an element always show different physical properties but have same chemical properties.
For example, carbon is found in the form of Diamond in tetrahedral shape and graphite in hexagonal
shape. They have different physical properties but same chemical properties.
The change in temperature in also changes the arrangement of atom in allotropes. With the change in
temperature a new allotropic form is produced.
The temperature at which one allotropes changes into another allotropic form is called transition
temperature. In other words, we can say that it is the temperature at which two allotropic forms of an
element co-exist in equilibrium with each other.
For example, the Sulphur (S8) orthorhombic form exists in equilibrium at 95.50C with monoclinic form.
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PHYSICAL STATES OF MATTER
(Short Question Answers)
Q1. Can you reason why it take takes longer time to cook at high altitude?
Ans: Cooking is usually done in water which has a boiling of 1000C. The boiling point is directly
Proportional to external pressure. At high altitude the external pressure becomes lower. Therefore, at
high altitudes the water boils below 1000C due to which the heat is lost in the form of vapors because in
boiling the heat supplied is used to convert the molecules of liquid to gaseous states that is why it takes a
long time to cook at high altitude.
Q2. Glass softens over at wide range of temperature. Ice melts at a specific temperature.
Explain the reason for this difference.
Ans: As we know that ice is crystalline solid. Its molecules (particles) are arranged in a regular form
(three dimensional form) and have fixed position. So it has a sharp melting point and melts over a
specific temperature (melting point is 00C or 273k).
While, glass is an amorphous substance. Its particles are not arranged in regular form and have no fixed
position. So it does not has a sharp melting point and melts over a wide range of temperature (melting
point is 14000C to 16000C).
Q3. Explain why it happens that on a hot summer day when there is sweet on the body of a
person, one feels cool under fast moving fan?
Ans: Reason:
In hot summer when sweat comes on the body then it starts changing into vapors. During this process, it
takes the heat of the body. The fast moving fan increase the rate of evaporation which evaporate heat of
the body more quickly and thus the body becomes cool. That is why in hot summer days, when there is
sweat on the body of a person, he felt cool under fast moving fan, in hot summer day.
Q4. Why are the densities of gases lower than that of liquids?
Ans: In gases, the molecules are far apart from each other having large empty spaces and occpy large
1

space and thus showing large volume. It is evident from formula the formula that d𝛼𝛼 shows
𝑥𝑥

that volume is inversely proportional to density. Therefore, gases have low densities. While in liquids,
the molecules are close having less empty spaces than gases and have less volume. Therefore, liquids
have greater densities than gases.
Example: The density of gaseous oxygen has the density of 0.00142g/cm3 at – 00C and 1 atmospheric
pressure.
Q5. What is the relationship between the atmospheric pressure and boiling point of a liquid?
Ans: There is directly relationship between atmospheric pressure and boiling point, With increase in
Atmospheric pressure, the boiling point also increases. Similarly, the decrease in atmospheric pressure
causes decrease in boiling point.
At high altitude, the boiling point of a liquid will be less because the atmospheric pressure is lower.
Hence, water boils lower than 1000C because the atmospheric pressure is less than 760mm of Hg. While
with the increase in external pressure. The boiling point of liquid also increases. The pressure cooker
works on this principle.
Q6. Why a gas is compressible but a solid is not compressible? Give reason.
Ans: In gases, the molecules are far apart from each other having large empty spaces. Therefore, a gas
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can easily be compressed. On the other hand, in solids the molecules are tightly packed together having
no space between them. Therefore, a solid cannot be compressed.
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PHYSICAL STATES OF MATTER
(Long Questions Answers)
Q1. Define Boyle’s law and verify it experimentally.
Ans: Boyle’s Law:
Robert Boyle, in 1662 give a relationship between pressure and volume of a given mass of a gas at a
constant temperature.
Statement:
According to Boyle’s Law:
“The volume of a given mass of a gass is inversely proportional to its pressure if the temperature of the
gas is kept constant”.
Explanation:
According to this law, Volume (V) of a given mass of a gas decrease with the increase of pressure (P).
Mathematically, it is represented as
1

𝑣𝑣 𝑎𝑎 (at constant temperature)
𝑝𝑝

1

𝑉𝑉 = 𝐾𝐾𝑏𝑏 (where k is proportionality constant) (OR)
𝑝𝑝

PV = Kb
Where Kb is called constant for Boyle’s law.
When the volume of a given mass of gas is changed from V1 to V2 and the pressure is changed from P1
to P2 then Boyle’s law is written as,
P1V1 = P2V2 = Kb
Where P1 = initial pressure
P2 = final pressure
V1 = initial volume
V2 = final volume
According to above equation, the Boyle’s law can also be defined as, the product of pressure and
volume for a given mass of a gas remains constant provided the temperature is constant.
Experimental Verification:
The apparatus used for the experimental verification of Boyle’s law as shown in the figure. A certain
mass is enclosed in the cylinder. The volume of the gas is changed by increasing and decreasing the
pressure. The volume at various pressures is noted. In each case, the product of pressure and volume
remains constant at constant temperature and it is found according to the Boyle’s law.
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Graphical respresentation of Boyle’s law:
If we plot the value of pressure “P” and Volume “V”, curve line is obtained which shows that the
volume is inversely proportional to the pressure.

Diagrammatic Representation:
The Boyle’s law can be digrammatically explained as,
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Differentiate between.
a. Evaporation and Boiling point.
b. Effusion and Diffusion of gases.
c. Condensation and Evaporation.
a. Difference between Evaporation and Boiling point.

EVAPORATION
1. The spontaneous conversation of liquids into
vapors is known as evaporation.

2. Evaporation occurs at all temperature evenly at
00C.
3. In evaporation the energy of the molecule in
not equally distributed.
4. Evaporation depend upon the surface area,
temperature and intermolecular forces of
attraction.
5. Evaporation occurs very slowly.
6. Evaporation occurs without bubbling.
7. Evaporation occurs from the surface of a
liquid.

BOILING
1. The conversion of liquids into vapors,
when vapor pressure of the liquid become
equal to the atmospheric pressure is called
boiling point.
2. Boiling cannot occur at all temperature
except 1000C under 1 atm pressure.
3. Boiling point depend upon the
atmospheric pressure and intermolecular
forces.
4. Boiling does not depend upon the
surface area.
5. Boiling occurs rapidly at high rate.
6. Boiling occurs with bubbling
7. Boiling occurs inside the whole liquid.

b. Difference between diffusion and effusion of gases.
DIFFUSION
EFFUSION
1. In diffusion, different gas molecules are
1. In effusion, gas molecules are escape or
mixed with each other.
separated from each other.
2. In diffusion, molecules randomly collide
2. In effusion, gas molecules move in one
with each other
direction to the hole side.
3. In diffusion, more than one gas molecules
3. In effusion, one kind of gas molecules
move freely without any membrane.
move through a membrane.
4. In diffusion, molecules move from higher
4. In effusion, molecules move from a higher
concentration region to the lower conce
pressure region to a lower pressure region.
c. Differences between Condensation and Evaporation.
EVAPORATION
CONDENSATION
The spontaneous change of liquid state into
The spontaneous change of vapors back into
gaseous state is called evaporation.
liquid is called condensation.
Evaporation is an endothermic process.
Condensation is an exothermic process.
Evaporation involves breaking of
Condensation involves formation
intermolecular process.
intermolecular forces.
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Evaporation is speed up by heating.
Condensation is speed up by cooling.
Evaporation takes place at all temperature
Condensation takes place only at due point.
Q3. Define the term allotropy with examples. Explain the three allotropes forms of carbon in
detail.
Ans: Allotrophy:
The existence of an element in more than one crystalline or physical forms are called allotropes and the
phenomena is called allotropy. All the allotropes have same chemical properties due to the same kind of
atoms but have different physical properties due to different arrangement of atoms and different
geometrical form. Different elements show allotropy e.g. carbon exist in there allotropic forms.
(a) Crystalline forms:
i. Diamond
ii. Graphite
iii. Bucky Balls
(b) Amophous or Non-Crystalline Forms:
i. Lamp Black
ii. Coal
iii. Coke
iv. Charcoal
v. Gas-Carbon
Similarly, Sulphur exist in three allotropic forms.
i. Rhombic Sulphur (Octahedral Sulphur)
ii. Monoclinic Sulphur (Prismatic Sulphur)
iii. Plastic Sulphur
Allotropic form of carbon:
Carbon exists in three allotropic forms which are Diomond, graphite and bucky balls.
Diamond:
Diamond is the first and hardest allotropic form of carbon. In diamond each carbon atom is covalently
bounded to four other carbon atoms making a tetrahedral geometry. In turn each carbon-atom is
covalently bonded to four other carbon atoms to form interlocked structure in three dimensional form
making a tetrahedral geometry.
Structure in three dimensional form making a tetrahedral geometry.
As the covalent bond in Diamond is very strong and the atoms occupy fixed position having no free
space between the atoms therefore, diamond is hard. It is also non-conductor of electricity due to
absence of free electrons.
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Graphite:
It is black, soft and 2nd allotropic form of carbon. It is also called plumage or black lead. It is formed
naturally and also prepared artificially.
In graphite, each carbon atom is covalently bonded to three other carbon-atoms making a hexagonal
structure. In turn each carbon atom is attached to three other carbon atoms making sheets. These sheets
are bonded to each other through weak forces known as vander wall forces. Therefore, they can slide
over one another that is why graphite is soft furthermore, in graphite each carbon atom has one free
electron due to which it is good conductor of electricity.
Uses of graphite:
i.
It is used as lubricant.
ii.
It is used as electrode (anode)
iii.
It is sued in lead pencil

Bucky Balls:
Bucky Balls is third allotropic form of carbon, discovered in 1985. Their molecule contains 20 to 100
carbon atoms. These atoms are arranged in a shallow cage like structure, called Bucky balls. The
simplest of these has a formula C60. These carbon atoms are joined together making pentagonal and
hexagonal structure.
Bucky Balls are used in a semi-conductor, super-conductors and as a lubricant.
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Q4.
Ans:

What are solids? Differentiate between amorphous and crystalline solids.
Solids:
That state of matter which has definite shape and volume is called solids.
Explanation:
In solid state of matter the particles (molecules) are closely packed in a fixed pattern. In solids
there occur a strong force of attraction between in solid particles, which hold them firmly together, so
they cannot leave their position. Solid particles possess only the vibrational motion. Hence, solid cannot
diffuse like gases and liquids.
Types of Solids:
Solid are of two types depending upon the arrangement of the particles.
i.
Crystalline Solids
ii.
Amorphous Solids
i. Crystalline Solids:
Crystalline solids are the solids in which particles (ions, atoms and molecules) are arranging in a regular
pattern in three dimensions. Pure crystalline solids have sharp melting points.

For example sodium chloride and naphthalene etc.
ii. Amorphous Solids:
Amorphous solids are the solids in which the particles are not properly arrange in three dimensions.
They are also called non-crystalline solids. They are hard like true solids but they do not have sharp
melting points rather they melt over a range of temperature.
For example
Glass, Waxes and plastics
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Q5. Define Charles’s Law and verify it graphically and diagrammatically.
Ans: Charles Law:
This law was presented in 1787 by two French Scientists Jac Tacques Charles measured the expansion
of volumes of gases with rise in temperature. This law give a relationship between volume and
temperature at a constant pressure.
Statement:
“The volume of given mass of a gas is directly proportional to its absolute temperature at a constant
pressure”.
Mathematically, this law can be expressed as:
V 𝛼𝛼 T (at constant pressure)
= V = KcT (where K is the proportionality constant)
(OR)

𝑉𝑉
7

= 𝐾𝐾𝐾𝐾

Where K is called constant of Charles’s law.
When the volume is changed from V1 to V2 by changing the temperature from T1 to T2 the relationship
can be written in the following form:
𝑉𝑉2
𝑉𝑉1
=
= 𝐾𝐾𝑐𝑐
𝑇𝑇1
𝑉𝑉2
Where T1 = initial temperature
T2= final temperature
V1= initial volume
V2 = final volume
From the above equation, the Charles’s law can be defined as, “the ratio between volume and the
absolute temperature of the given mass of gas is constant at constant pressure.
Experimental Verification:
The apparatus used for the experimental verification of the Charles’s law consists of a cylinder. The
cylinder has a piston. The walls of the cylinder are heat insulator while the base of the cylinder is heat
conductor. When the cylinder is heated at constant pressure, the piston move upward and the volume
will increase. It is noted from various observations that the ratio between volume and absolute
temperature remains constant. This verifies the Charles’s law.
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Graphical Representation of Charles’s law:
If the values of volume V is plotted against temperature T, a straight line is obtained, which shows that
the volume is directly proportional to the absolute temperature.

Diagrammatic Representation:
The Charles’s law can be diagrammatically represented as,
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PHYSICAL STATES OF MATTER
(Numerical Problems)
Q1. Calculate the final pressure of the sample of gas that is changed at constant temperature to
14.3 dm3 from 7.5 dm3 at 828 torr.
Ans: Given Data:
Initial volume = V1 = 7.55 dm3
Final volume = V2 = 14.3 dm3
Initial pressure = P1 = 828 torr
Required Data:
Final pressure = P2 = ?
According to formula:
P1V1 = P2V2
Re-arraning:
P2 = P1V1/V2
P2 = 828 torr x 7.55 dm3 / 14.3 dm3
P2 = 6251.4 / 14.3
Hence final pressure = P2 = 437.160 torr.
Q2. Calculate the final volume at 302 k of 5.41 dm3 sample of gas originally at 353 k if the
pressure does not change.
Ans: Given Data:
Initial volume = V2 = 5.41 dm3
Initial temperature = T1 = 302k
Final temperature = T2 = 353k
Required Data:
Final volume = V2 = ?
Rearranging:
V2 = V2 T2/T1
V2 = 5.41 dm3 x 353 k / 302k
V2 = 1909.73 / 302
Hence Final volume = V2 = 6.323 dm3
Q3. Calculate the initial volume of 00C of a sample of gas that is changed to 731 cm3 by cooling
to -1400C at constant pressure.
Ans: Given Data:
Final volume = V2 = 731 cm3
Initial temperature = T1 = 00C = 00C + 273 = 273 k
Final temperature = T2 = -140C = -140C + 273 = 259 k
Required Data:
Initial volume = V1 = ?
According to formula:
V2 /T1 = V2/T2
Rearranging:
𝑉𝑉1 𝑉𝑉2
=
𝑇𝑇1 𝑇𝑇2
V1 = V2 T/T2
𝑉𝑉1 =

𝑉𝑉2𝑇𝑇1
𝑇𝑇2
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V1 = 731 cm3 x 273 k / 259 k
V1 = 1909.73/302
Hence initial volume = V1 = 770.513 cm3
Q4. A sample of a gas at room temperature occupies 0.80 dm3 at 1.5 atm. What will be its
volume when the pressure of the gas is raised to 2.1 atm?
Ans: Given data:
Initial volume: V1 = 0.80 dm3
Initial pressure = P1 = 1.5 atm
Final pressure = P2 = 2.1 atm
Required Data:
Final volume = V2 = ?
According to formula
P1V1 = P2V2
Rearranging:
V2 = P1V1/P2
V2 = 1.5 atm x 0.80 dm3 / 2.1 atm
V2 = 1.2 / 2.1
Hence final volume = V2 = 0.571 dm3
Q5. Calculate the final volume of 3190C of a sample of gas 5.13 dm3 at 1710C, if the pressure
does not change.
Ans: Initial volume = V1 = 5.13 dm3
Initial temperature = T1 = 3190C = 3190C + 273 = 592 k
Final temperature = T2 = 1710C = 171C + 273 = 444 k
Required Data:
V1 / T1 = V2 / T2
Rearranging:
V2 = V1 T2/T1
V2 = 5.13 dm3 x 444 k / 592 k
V2 = 2277.72/592
Hence final volume = V2 = 3.84dm3 = 4 dm3
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