
 1 

 



 2 
 



 3 

STATES OF MATTER 
 

01.  What is matter ? 

 

02. State the three states of matter 

  

03. Write the properties of each physical state that all substances exists 
 

 

 Solids :  

 Has a definite shape & volume. 

 Particles are packed closely in a regular pattern. 

 Particles are in fixed positions. 

 Cannot be compressed.  

   

 Liquids:  

 Has a definite volume but no fixed shape. 

 Particles are fairly close to one another & free to 

move in an irregular manner.   

 Cannot be compressed.   

    

 Gas:   

 Has no definite shape or volume, takes the shape 

of the container. 

 Particles are far apart, free to move in an irregular 

manner, 

 Can be compressed.   

 

04. Explain the changes of state of melting & freezing, Hence define melting & 
 boiling points 

 Melting :-………………………………………………………………….. 

   ……………………………………………………………………… 

   ……………………………………………………………………… 

   ……………………………………………………………………… 
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Melting Point :- 

 

 

 

 

 Freezing  :- …………………………………………………………………… 

   ……………………………………………………………………… 

   ……………………………………………………………………… 

 

 Freezing Point :- 

 

 

 

05. Similarly, Explain the changes of state of Evaporation & Boiling, Hence define  

 the terms vapour pressure & boiling point 

 Evaporation :-……………………………………………………………………. 

   ……………………………………………………………………… 

   ……………………………………………………………………… 

 

 Vapour pressure :- 

 

 

 

 Boiling :-…………………………………………………………………… 

   ……………………………………………………………………… 

 

 Boiling Point :- 
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06. Define the terms condensation & sublimation 

 Condensation: - 

When temperature is lowered, freely movable gaseous molecules 

collide with each other they are attracted to the other particles & 

reform their intermolecular attractions thus move on to a liquid state. 

 

 Sublimation: - 

It is the direct change of state from a solid to gas or from gas to 

solid without going through the liquid state. Sublimation occurs in 

species which has strong attractions between molecules / atoms. Eg: 

Diamond, Iodine. 

 

07. The following diagram refers to solid/ liquid/ gas phase changes 

           HEAT 

  

  

   B                    D 

 

   C             E 

             A 

 

Name the changes represented by A,B,C,D & E 

A:   D: 

B:   E: 

C: 

 

 

08.  (a) Explain what is meant by the term “Non-continuous nature of the matter”?  

  
 
 (b) What are the particles referred to in the above? 

 

SOLID LIQUID GAS 
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(c) Suggest experiments to prove that the matter is made up of tiny particles in terms of 
dilution of coloured solution and diffusion of gases.  

 

Experiment 1 : Dilution of Pottasium per manganite (KMnO4) 

 

 

 

 

 

 

 

Experiment 2 : Diffusion of Bromine gas  

 

 

 

 

 

 

 

09. Write the meaning of the following terms 

 

 SOLUTE : 

 

 SOLVENT : 

 

 SOLUTION : 

 

 PRECIPITATE : 

 

 SUSPENSION : 
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 SATURATED SOULTION : 

 

This is a solution that has maximum amount of solute dissolved in it. When a 

solute is dissolved in a solution there would come a point when no more solute 

would dissolve at that particular temperature, this is the point where the 

solution reaches the saturation.  

There would be remaining crystals the solute undissolved at the point of 

saturation. This is an indication that the solution has reached saturation. 

 

 UNSATURATED SOLUTION: 

A solution that has a less than the maximum amount of solute dissolved. 

Which means you can dissolve more solute. 

 

 SUPERSATURATED SOLUTION : 

A solution that has dissolved more than the maximum amount of solute in 

solution that it can hold at that temperature, this is reached by heating then 

cooling the solution. “Super saturated” solutions are in an unstable condition. 

 

 
10.  Define the following terms & give examples for each  
 
 (a) Dissolving:- 
 

Solute molecules spread in to a solvent to form a solution 

 

solute + solvent   solution 

 
 

 (b) Diffusion:- 
 

Spreading of particles due to the motion of their own molecules or ions 

from a region of higher concentration to a region of lower concentration. 

 

 Diffusion does not take place in solids 

 Diffusion of liquids is much slower than gases. 
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4. Suggest an experiment to compare the rate of diffusion of HCl & NH3  

 

 

 

 

 

 

 

 

 

The NH3 & HCl fumes react when they meet producing a white smoke ring of 

NH4Cl. The fact that the ring is not formed halfway along the tube shows 

that rates of diffusion are different. 

 

NH3(g) has travelled more distance compared to HCl(g) proves that rate of 

diffusion of NH3 is greater than HCl. This is due to NH3 being a lighter 

molecule (RMM 17) when compared with HCl (RMM 36.5) 

 

 

Solubility  

 

1. What is meant by the term solubility? 

The solubility of a substance is defined as the mass of substance / solute 

that will dissolve in 100g of solvent at a particular temperature to form a 

saturated solution.  

Units: grams per 100g of solvent. 

 
2. What is a solubility curve? 

 

A solubility curve shows the variation of solubility with temperature. 

It is a graphical representation of the variation with changing temperature 

of the solubility of a given substance in a given solvent. 
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A solubility curve has temperature plotted against grams of solute per 100 

g water. The lines on the solubility curve indicate a saturated solution, 

above the line represents the supersaturation and below the unsaturation.  

All solutes have different solubility curves but may have same solubility at a 

given temperature. Some solubility curves are straight lines. 

 

 
3. Explain how does temperature affect the solubility of a solid? 
 

For most solids solubility increases with temperature for solids. The 

increase in kinetic energy that comes with higher temperatures allows the 

solvent molecules to more effectively break apart the solute molecules that 

are held together by intermolecular attractions. As water vaporizes above 

100 0C the maximum temperature in s solubility curve will be 100 0C. 

 

4. Explain how does temperature affect the solubility of a gas? 

 

 

 

 

 

 

 

 

 

 

Unlike solids, the solubility of 

a gas decreases as the temperature 

increases. Gases are more soluble in cold 

water than in hot water. 

 

The graph shows the solubility curve for 

oxygen gas.  

Solubility curve also 

represent the 

saturation point at 

different 

temperatures. 
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6. With the help of the above solubility graph of oxygen explain why aquatic life die in 
warm water. 
 

In summer dissolved oxygen gas in water decrease this is why fish live in 

deep water during summer as more oxygen will be present in deep water due 

to solubility of oxygen gas increase with decrease temperature. 
 
7. How can you increase the solubility of a solution? 
 

This can be done by changing the temperature.  

For liquid and solid solutes increasing temperature will increase the solubility 

also increase the rate at which the solute dissolves. For gases an increase in 

temperature decreases both solubility and rate of solubility. 

 

8. Compare the solubilities of solutes in the below graph with increase temperature. 
And answer the questions that follow. 

(a) For which salt the solubility 
increases most rapidly with 
temperature? 

(b) What temperature would a 
solution need to dissolve 50g of KCl 
? 

(C) If a KNO3 solution needs 70g of 
solute dissolved in 60 0C solvent, is it 
a saturated solution?  

If not approximately how much 
more solute needed to reach the 
point of saturation? 

 

(d) Which salt is most soluble & least 
soluble at 10 0C?  

 

(e) How much KNO3 can dissolve in 
80 0C solvent of 100g /100ml & 1kg / 
1000ml? 
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9.  Answer the questions which follow: 

 
a) What mass of NH4Cl will dissolve at 70 0C in 200g of water? 

b) What is the least soluble salt at 50 0C, NaCl or KCl?  

c) Will 100g of KNO3 at 70 0C produce saturated, unsaturated or supersaturated 
solution?  

d) At what temperature both NaCl & KCl have the same solubility in water? 

e) At 50 0C, 50g of NH4Cl saturated, how many grams of NH4Cl will precipitate if the 
solution is cooled to 30 0C? 

f) How many grams of NaCl is required to saturate 500g of water at 1000C? 
 

g) At 450C, how many grams of water will be required to saturate 300g of KNO3? 
 

h) If a mixture of equal masses of KNO3 & KCl are given, how would you obtain some 
pure KCl? 
 

i) If 25g of NH4Cl dissolved at 50 0C, how many additional grams would be needed to 
make the solution saturated at 80 0C? 
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