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Class 9th   NOTES CHEMISTRY        CHAPTER 5 

PHYSICAL STATE OF MATTER 

 

Short Answer Questions (Exercise) 

  MCQs (Multiple Choice Questions) put a (√) on the correct answer. 

1. How many times are the liquids denser than gases? 

a) 100 times              b). 1000 times               c) 10,000 times     d) 100,000 times 

2. Gases are the lightest form of matter and their densities are expressed in terms of: 

a) Mg cm-3                 b) g cm-3                         c). g dm-3                d) kg dm-3 

3. Which one of the following coexists in dynamic equilibrium at freezing point? 

  a) gas and solid    b) liquid and gas     c). liquid and solid     d) all of these 

4. Which one of the following motions is possessed by solid particles? 

 a) Rotational motions            b). vibrational motions 

c) Translational motions                    d) both translational and vibrational motions 

5. Which one of the following is not amorphous? 

a) Rubber                         b) Plastic                      c) Glass                     d). Glucose 

6.  Atmospheric pressure is equal to how many Pascal’s: 

a). 101325                         b) 10325                      c) 106075                 d) 10523 

7. In evaporation process, liquid molecules which leave the surface of the liquid have: 

a) Very low energy          b) Moderate energy      c). Very high energy        d) None of these 

8. Which one of the following gas diffuses fastest? 

a). Hydrogen                       b) Helium                    c) Fluorine                 d) Chlorine 

9. Which one of the following does not affect the boiling point? 

a) Intermolecular forces                                          b) External pressure   

c) Nature of liquid                                                     d). Initial temperature of liquid 

10. Density of a gas increases, when its: 

a) Temperature is increased                                   b). Pressure is increased   

c) Volume is kept constant                                      d) none of these 

11. The vapours pressure of a liquid increases with the: 

 a) Increase of pressure                                            b). Increase of temperature 

 c) Increase of intermolecular forces                     d) Increase of polarity of molecules 
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Short Answer Questions Of Exercise 

 

1. What is diffusion, explain with an example? 

Ans. Diffusion is the spontaneous movement of the molecules from the region of higher 

concentration to the region of lower concentration. E.g A few drops of ink molecules move 

around in a beaker of water and after a while spread in whole beaker due to diffusion process. 

 

2. Define standard atmospheric pressure. What are its units? How it is related to Pascal? 

 Ans. It is the pressure exerted by a mercury column of 760 mm height at sea level. Its unit is 

Nm-2.  

The  2nd unit of pressure is Pascal (Pa). 

1 atm = 760 mm of Hg = 760 torr = 101325 Nm-2 =101325 pa 

 

3. Why are the densities of gases lower than that of liquids? 

Ans. Densities of gases are 1000 times lesser than the liquids. It is due to large empty spaces 

between the molecules of gases. Due to large volume and small mass, the densities of gases are 

lower than the liquids.  

 

4 What do you mean by evaporation? How it is affected by surface area? 

Ans. The continuous escape of the molecules of liquid from its surface is called evaporation. 

Evaporation occurs at all temperature. Greater is the surface area greater is the evaporation. 

That is why we cool tea in a saucer instead of a cup. 

 

5. Define the term allotropy with examples. 

Ans. The existence of an element in more than one form in the same physical state is called 

allotropy.  

e.g Oxygen (O2) and Ozone (O3) Rhombic Sulphur (S8) and Monoclinic Sulphur (S8). 

 

6. In which form sulfur exists at 1000C. 

Ans. Sulfur exists in monoclinic form above at 960C to 1000C. So 960C is the transition 

temperature of Sulfur. Below 960C sulfur exists in rhombic form. 

 

7. What is the relationship between evaporation and boiling point of a liquid? 

 Ans. A liquid having high boiling point will have low evaporation due to stronger 

intermolecular forces among their atoms.  

A liquid having low boiling point will have faster evaporation due to weaker intermolecular 

forces among their atoms. 
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Long Answer Questions Of Exercise 

 

Q.1: Define Boyle’s law and verify it with an example. 

Ans. The volume of a given mass of a gas is inversely proportional to its pressure if the 

temperature is kept constant. According to Boyle’s law the volume (V) of a given gas decreases 

with the increase of pressure (P) and vice versa. Mathematically it can be written as: 

  Volume  ∞1/ Pressure  at constant temp.   or V ∞ 1/P  

or V = K/P  

or PV = K   ( K is  Constant ) 

Boyle’s law may be stated as ° The product of pressure and volume of a fixed mass of a gas is 

constant at a constant temperature°                         

If   P1 V1 = K   Then   P2 V2 = K 

  Where P1 = initial pressure     P2 = final pressure   V1 =initial volume   V2 = final volume 

 As both equations have same constant, therefore, their variables are also equal to each other. 

--------»  P1 V1 = P2 V2 

Experimental verification of Boyle’s law:- Let us take some mass of a gas in a cylinder having 

moveable piston. When the pressure of 2 atm is applied, the volume of the gas reads as 1 dm3. 

When pressure is increased to 4 atm, the volume of the gas reduces to 0.5 dm3 and so on. When 

we calculate the product of the volume and pressure for this experiment, the product of all 

these experiments is constant i.e.2atm dm3. It proves the Boyle’s law in this way. 

                 P1 V1 =      2atm    ×    1dm3         = 2 atm dm3 

                 P2 V2 =      4atm    ×    0.5dm3      = 2 atm dm3 

                 P3 V3 =      6atm    ×    0.33dm3    = 2 atm dm3 

                 P4 V4 =      8atm    ×    0.25dm3    = 2 atm dm3 

 
 

Q.2 Define and explain Charles law of gases. 

 Ans. The volume of a given mass of a gas is directly proportional to the absolute temperature if 

the pressure is kept constant. According to Charles law when the pressure is constant the 

volume (V) of a given mass of a gas is proportional to the temperature T. Mathematically it can 

be written as: 

  Volume ∞ Temperature   at constant pressure       or   V ∞ T  
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or V = KT  

or V/T = K   ( P is  Constant ) 

Charles law may be stated as ° When the temperature of the gas is increased its volume also 

increased° When temperature is changed from T1 to T2 the volume changes from V1 to V2. 

Mathematical form of Charles law will be:                       

 V1/ T1 = K   Then   V2/ T2 = K 

Where V1 = initial volume     T1 = initial temperature   V2 =final volume   T2 = final temperature 

As both equations have same value of constant, therefore , their variables are also equal to each 

other.                                                       

--------»   V1/ T1 =  V2/ T2 

Experimental verification of Charles law:- Let us take some mass of a gas in a cylinder 

 having moveable piston. When the initial volume of the gas V1 is 50cm3 and initial  

temperature T1 is 25oC. On heating the cylinder up to 100oC, its new volume  

V2 is about 62.5cm3. When we calculate the product of the volume and  

temperature for this experiment, the product of all these experiments is  

will as follows. It proves the Charles law. 

T1 = 25oC  V1 = 50cm3 then T2 =100OC V2 = 62.5 cm3   

 
 

 

Q. 3 What is vapours pressure and how is it affected by intermolecular forces. 

Ans. The pressure exerted by the vapours of a liquid at equilibrium with the liquid at a 

particular temperature is called vapours pressure of a liquid. The equilibrium is a state when 

rate of vaporization and rate of condensation is equal to each other but in opposite direction. 

In a closed container a stage can be observed when the number of molecules evaporating will 

be equal to the number of molecules condensing. This state is called dynamic equilibrium. Polar 

liquids have low vapours pressure than non-polar liquids at the same temperature. Small sized 

molecular liquids at high temperature the vapours pressure is high and vice versa.   

Role of intermolecular forces in vapours pressure:- Liquid have strong intermolecular forces 

between polar molecules will show less vapours pressure. Liquid having weak intermolecular 

forces between non-polar molecules will show high vapours pressure. E.g Vapours pressure of 

water is 5mm Hg at 0oC while that of diethyl ether is 200mm Hg at 0oC.  
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4. Define boiling point and also explain, how it is affected by different factors. 

Ans. The temperature at which the vapours pressure of a liquid becomes equal to the 

atmospheric pressure or external pressure is called its boiling point. 

Factors affecting boiling point are as follows: 

i).Nature of liquid:-The polar liquids have high boiling points than that of non-polar liquids 

because of strong intermolecular forces. For example water has more boiling point than that of 

alcohol. 

ii).Intermolecular forces:- Substances like polar liquids having stronger intermolecular forces 

have high boiling points than the non-polar. For example water has more boiling points 

because of strong intermolecular forces than that of alcohol which has weak intermolecular 

forces. 

iii).External pressure:- Boiling point can be increased by increasing external pressure. So 

boiling point on a hill will be decreased because of decreasing external pressure. 

 

Q.5 Describe the phenomenon of diffusion in liquids along with factors which influence it. 

Ans. Diffusion is the spontaneous movement of the molecules from the region of higher 

concentration to the region of lower concentration. So the spontaneous mixing up of molecules 

of liquids and gases to form a homogeneous mixture is also known as diffusion. E.g A few 

drops of ink molecules move around in the beaker of water and spreads after sometime. 

 

 Factors affecting diffusion: are as follows. 

 i).Intermolecular forces:- Diffusion increases by increase of intermolecular forces & vice versa. 

 ii). Size of molecules:- Diffusion increases by decreasing the size of molecules and vice versa. 

 ii). Shape of molecules:- Diffusion increases by regular sized molecules and vice versa. 

iv). Temperature:- Diffusion increases by increasing temperature and vice versa. 

 

 
 

Q.6 Differentiate between crystalline and amorphous solids. 

  Ans. Amorphous solid:- Amorphous means shapeless. Solids in which the particles are not 

regularly arranged or their regular shapes are destroyed are called amorphous solids. 

Amorphous solids do not have sharp melting point. E.g plastic, rubber,  glass. 

Crystalline solids:- In crystalline solids the particles are arranged in a definite three 

dimensional pattern. They have definite surfaces or faces. Each face has definite angle with the 

other. They have sharp melting point. E.g Diamond, Sodium chloride. 
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Extra questions and their answers which have not touched in the exercise 

 

1. Give the characteristic properties gases. 

Ans. i) Diffusion:- Lighter gases diffuse rapidly than heavier. E.g H2 diffuses four times faster 

than O2 gas. 

ii). Effusion:- It is the escaping of molecules of gases through a tiny hole into a space with 

lesser pressure. Lighter gases effuse faster than the heavier gases. 

 iii). Pressure:- Force exerted per unit surface area is called pressure. Lighter gases have more 

pressure than heavier gases. 

 iv). Compressibility:- Gases are highly compressible due to empty spaces between their 

particles. 

v). Mobility:- Gas molecules are always in state of continuous motion.  

vi). Density:- Gases have low densities than liquids and solids. 

 

2. What is freezing point? 

Ans. Freezing point is the temperature at which vapours pressure of a liquid becomes equal to 

the vapours pressure of the solid. At this temperature liquid and solid coexist in dynamic 

equilibrium. The freezing point of water is 00C & that of ethyl alcohol is -1150C. 

 

3. Give the characteristic properties of solids. 

Ans. i) Melting point:- The temperature at which a solid starts melting and co-exists in 

dynamic equilibrium with liquid state is called melting point. 

 ii) Rigidity:- The particles  of solids have no spaces. They have fixed positions. Therefore solids 

are rigid in their structure. 

 iii) Density:- Solids are denser than liquids and gases because solid particles are closely 

packed and do not have empty spaces. The density of gold is 19.3 g/cm3 and that of iron is 7.86 

g/cm3. 
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