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States of Matter and Phase Changes 

 

1.1 What is chemistry? 

Short Answer Questions 

Q.1: What is chemistry?  

Ans: Definition: Chemistry is the branch of science which deals with the properties, 

composition, and structure of substances, as well as the physical and chemical 

changes in matter and the laws governing these changes. 

Q.2: What does the determination of composition in chemistry involve?  

Ans: Determination of Composition: Determination of composition involves finding 

out the percentages of elements and compounds in a sample of matter. 

Q.3: What does the structure of matter refer to in chemistry?  

Ans: Structure of Matter: The structure of matter refers to the arrangement of atoms 

in matter. 

Q.4: Branches of Chemistry 

What is physical chemistry?  

Ans: Physical Chemistry: Physical chemistry is the branch that investigates how 

substances behave at atomic and molecular levels and explains the fundamental 

physical laws governing these behaviors. 

Q.5: What does inorganic chemistry study?  

Ans: Inorganic Chemistry: Inorganic chemistry studies the synthesis, composition, 

properties, and structure of elements and compounds that contain little or no 

carbon. 

Q.6: What is the focus of organic chemistry?  

Ans: Organic Chemistry: Organic chemistry focuses on the structure, formation, 

properties, composition, and reactions of carbon-containing compounds. 

Q.7: What does environmental chemistry study?  

Ans: Environmental Chemistry: Environmental chemistry studies the chemical and 

biochemical phenomena that occur on Earth, including the sources, reactions, 

effects, and fates of chemical species in the air, soil, and water environments. 

Q.8: What does analytical chemistry involve?  

Ans: Analytical Chemistry: Analytical chemistry involves the separation, 

identification, and determination of the concentration of components present in 

materials. 

Q.9: What is biochemistry?  

Chapter 
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Ans: Biochemistry: Biochemistry is the branch of chemistry that studies the chemical 

substances and vital processes occurring in living organisms. 

Q.10: What does nuclear chemistry deal with?  

Ans: Nuclear Chemistry: Nuclear chemistry deals with reactions taking place in 

the nucleus of an atom, including radioactivity, nuclear processes, and 

transformations in atomic nuclei. 

Q.11: What is polymer chemistry?  

Ans: Polymer Chemistry: Polymer chemistry focuses on the properties, structure, and 

synthesis of polymers and macromolecules. 

Q.12: What does geochemistry study?  

Ans: Geochemistry: Geochemistry studies the chemical composition of the Earth, its 

resources, and minerals. 

Q.13: What is medicinal chemistry?  

Ans: Medicinal Chemistry: Medicinal chemistry involves the design, synthesis, and 

study of medicines or drugs beneficial for humans. 

Q.14: What is astrochemistry?  

Ans: Astrochemistry: Astrochemistry studies the abundance and reactions of 

molecules and ions in space and interstellar space. 

Q.15: Give an example of a practical application of nuclear chemistry.  

Ans: Example: One practical application of nuclear chemistry is in the field of 

medicine, where it is used for diagnostic imaging and cancer treatment. 

Long Answer Questions (LAQs) 

Q.1: What is Chemistry and Why is it Important? 

Ans: Definition: 

Chemistry is defined as the branch of science that focuses on the properties, 

composition, and structure of substances. It also examines the physical and 

chemical changes that matter undergoes, along with the laws governing these 

changes. 

Explanation: 
The importance of chemistry lies in its ability to explain the world around us. By 

understanding the composition of substances, we can determine their properties 

and how they interact with one another. This knowledge is crucial in various 

fields, including medicine, environmental science, and engineering. For instance, 

in medicine, understanding the chemical composition of drugs allows for the 

development of effective treatments. In environmental science, chemistry helps us 

understand pollutants and their effects on ecosystems. 

Examples: 
Chemistry is involved in everyday life, from cooking food to cleaning  

products. For example, when baking, the chemical reactions between baking soda  
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and vinegar produce carbon dioxide, which helps the dough rise. Similarly, 

understanding the chemical properties of cleaning agents can help us choose the 

right product for specific tasks. 

Conclusion: IN summary, chemistry is a fundamental science that not only helps 

us   understand the composition and behavior of matter but also plays a vital role 

in advancements in technology, health, and environmental protection. 

Q.2: What are the Main Branches of Chemistry and Their Applications? 

Ans: Definition: 

Chemistry is divided into several branches, each focusing on specific aspects of 

the subject. The main branches include Physical Chemistry, Inorganic Chemistry, 

Organic Chemistry, Environmental Chemistry, Analytical Chemistry, 

Biochemistry, Nuclear Chemistry, Polymer Chemistry, Geochemistry, Medicinal 

Chemistry, and Astrochemistry. 

Explanation: 
1. Physical Chemistry studies the behavior of substances at the atomic and  

molecular levels, helping to predict reaction rates and optimize industrial 

processes. 

2. Inorganic Chemistry focuses on compounds that do not primarily contain  

carbon, such as metals and minerals, which are essential in various industries, 

including agriculture and manufacturing. 

3. Organic Chemistry deals with carbon-containing compounds, crucial for  

understanding biological processes and developing pharmaceuticals. 

4. Environmental Chemistry examines chemical processes in the environment,  

aiding in pollution control and sustainability efforts. 

5. Analytical Chemistry involves techniques for analyzing substances, which is  

vital in quality control and forensic science. 

Applications: 
Each branch has unique applications. For example, Medicinal Chemistry is 

essential for drug development, while Biochemistry provides insights into 

metabolic processes in living organisms. Understanding these branches allows 

scientists to specialize and contribute to advancements in their respective fields. 

Conclusion: 
The diverse branches of chemistry highlight its complexity and significance in 

addressing various scientific and societal challenges. 

Q.3: How Do Different Branches of Chemistry Contribute to Scientific 

 Research? 

Ans: Definition: 

The branches of chemistry contribute to scientific research by providing 

specialized knowledge and techniques that address specific questions and 

problems in various fields. 
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Explanation: 
1. Physical Chemistry contributes to research by applying principles of  

thermodynamics and kinetics to understand reaction mechanisms and optimize 

conditions for industrial processes. 

2. Inorganic Chemistry plays a crucial role in materials science, where the 

synthesis and characterization of new compounds can lead to advancements in 

technology, such as catalysts and superconductors. 

3. Organic Chemistry is fundamental in drug discovery, where understanding the 

structure and reactivity of organic compounds can lead to the development of new 

medications. 

4. Environmental Chemistry is vital for studying the impact of human activities on 

ecosystems, helping to develop strategies for pollution reduction and 

environmental restoration. 

Examples: 
For instance, research in Biochemistry has led to breakthroughs in understanding 

diseases at the molecular level, paving the way for targeted therapies. Similarly, 

Nuclear Chemistry has applications in energy production and medical imaging. 

Conclusion: 
In conclusion, the various branches of chemistry not only enhance our 

understanding of the natural world but also drive innovation and solutions to 

complex problems in health, technology, and the environment. Each branch plays 

a critical role in advancing scientific research and improving quality of life. 

MCQ’s 

1. What is the main focus of chemistry? 

A) Studying living organisms 

B) Studying the properties, composition, and structure of substances 

C) Studying the universe  D) Studying the environment 

2. Which branch of chemistry deals with the study of the synthesis, 

composition, properties, and structure of elements and compounds that 

contain little or no carbon? 
A) Organic Chemistry   B) Inorganic Chemistry 

C) Physical Chemistry  D) Analytical Chemistry 

3. What is the primary goal of physical chemistry? 

A) To study the properties of living organisms 

B) To understand how substances behave at atomic and molecular levels 

C) To analyze the composition of substances 

D) To study the environment 

4. Which branch of chemistry deals with the study of carbon compounds? 

A) Inorganic Chemistry  B) Organic Chemistry 
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C) Physical Chemistry  D) Analytical Chemistry 

5. What is environmental chemistry? 

A) The study of the chemical and biochemical phenomena that occur in the 

environment 

B) The study of the properties, composition, and structure of substances 

C) The study of living organisms D) The study of the universe 

6. Which branch of chemistry deals with the analysis of different substances? 

A) Analytical Chemistry  B) Physical Chemistry 

C) Inorganic Chemistry  D) Organic Chemistry 

7. What is biochemistry? 

A) The study of chemical substances and vital processes occurring in living 

organisms 

B) The study of the properties, composition, and structure of substances 

C) The study of the environment D) The study of the universe 

8. Which branch of chemistry deals with the reactions taking place in the 

nucleus of an atom? 
A) Nuclear Chemistry   B) Physical Chemistry 

C) Inorganic Chemistry  D) Organic Chemistry 

9. What is polymer chemistry? 

A) The study of large molecules made by linking together a series of building 

blocks 

B) The study of the properties, composition, and structure of substances 

C) The study of living organisms D) The study of the environment 

10. Which branch of chemistry deals with the study of the chemical composition 

of the Earth and its sources and minerals? 
A) Geochemistry   B) Physical Chemistry 

C) Inorganic Chemistry  D) Organic Chemistry 

11. What is medicinal chemistry? 

A) The study of the design and synthesis of medicines or drugs 

B) The study of the properties, composition, and structure of substances 

C) The study of living organisms D) The study of the environment 

12. Which branch of chemistry deals with the study of molecules and ions 

recurring in space and interstellar space? 
A) Astrochemistry   B) Physical Chemistry 

C) Inorganic Chemistry  D) Organic Chemistry 

13. What is the main focus of inorganic chemistry? 

A) Studying carbon compounds 

B) Studying elements and compounds that contain little or no carbon 

C) Studying living organisms  D) Studying the environment 

14. Which branch of chemistry deals with the study of the physical properties of 

substances? 
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A) Physical Chemistry  B) Inorganic Chemistry 

C) Organic Chemistry   D) Analytical Chemistry 

15. What is the primary goal of analytical chemistry? 

A) To study the properties of living organisms 

B) To analyze the composition of substances 

C) To understand how substances behave at atomic and molecular levels 

D) To study the environment 

16. Which branch of chemistry deals with the study of the chemical and 

biochemical phenomena that occur in the environment? 
A) Environmental Chemistry  B) Physical Chemistry 

C) Inorganic Chemistry  D) Organic Chemistry 

 

17. What is the main focus of organic chemistry? 

A) Studying elements and compounds that contain little or no carbon 

B) Studying carbon compounds 

C) Studying living organisms  D) Studying the environment 

18. Which branch of chemistry deals with the study of the structure, formation, 

properties, composition, and reactions of carbon-containing compounds? 
A) Organic Chemistry   B) Inorganic Chemistry 

C) Physical Chemistry  D) Analytical Chemistry 

19. What is the primary goal of biochemistry? 

A) To study the properties of living organisms 

B) To understand how substances behave at atomic and molecular levels 

C) To analyze the composition of substances 

D) To study the chemical substances and vital processes occurring in living 

organisms 

20. Which branch of chemistry deals with the study of the chemical composition 

of the Earth and its sources and minerals? 
A) Geochemistry   B) Physical Chemistry 

C) Inorganic Chemistry  D) Organic Chemistry 

ANSWERS KEY 

 

 
  

 

1.2 States of Matter 

Short Answer Questions 

 

1 B 2 B 3 B 4 B 5 A 

6 A 7 A 8 A 9 A 10 A 

11 A 12 A 13 B 14 A 15 B 

16 A 17 B 18 A 19 D 20 A 
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Q.1: What is matter?  

Ans: Matter is anything that carries weight and occupies volume, as opposed to energy 

which is non-material in nature. 

Q.2: What is a state of matter?  

Ans: A state of matter is one of the many distinct forms in which matter can exist, such 

as solid, liquid, gas, and plasma. 

Q.3: What are the three primary states of matter?  
Ans: The three primary states of matter are solid, liquid, and gaseous. 

Q.4: Why are gases easily compressible?  
Ans: Gases are easily compressible because their molecules are very widely apart with  

no order and very weak intermolecular forces. 

 

Q.5: How do the molecules in liquids behave?  

Ans: In liquids, molecules are closely attached but move randomly, with significant 

intermolecular forces between them, making liquids not easily compressible. 

 

Q.6:  What defines the properties of solids?  
Ans: Solids have a definite shape and a fixed volume, with particles closely packed and 

having very strong interatomic or intermolecular attractions. 

Q.7:  Why are solids relatively incompressible and rigid?  
Ans: Solids are relatively incompressible and rigid because their particles remain fixed 

at their positions, where they can only oscillate about their mean positions. 

3. Plasma and Exotic States 

Q.8: What is plasma?  
Ans: Plasma is a state of matter composed of particles with very high kinetic energy 

and can be considered as a partially ionized gas containing electrons, ions, and 

photons. 

Q.9: Where can plasma be found?  

Ans: Plasma can be found in fluorescent tubes, lightning, and welding arcs. 

Q.10: What are exotic states of matter?  
Ans: Exotic states of matter are states that are not commonly encountered, such as dark 

matter, Bose-Einstein condensate, nuclear matter, and quantum spin liquid. 

4. Intermediate States of Matter 

Q.11: What are supercritical fluids?  

Ans: Supercritical fluids are highly compressed states that show properties of both 

gases and liquids and can be used for chemical reactions that cannot occur in 

conventional solvents. 

Q.12: What is a liquid crystal?  
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Ans: A liquid crystal is a state of matter with properties between those of conventional 

liquids and crystalline solids, used in display devices like computer monitors and 

watches. 

Q.13: What is graphene?  

Ans: Graphene is a two-dimensional crystal made of a single layer of carbon atoms 

arranged in a hexagonal pattern, known for being tough, flexible, and light with 

high resistance. 

5. Density and Compressibility 

Q.14: Why do solids not need a container to be stored?  

Ans: Solids do not need a container to be stored because they have a definite shape and 

fixed volume with high density. 

Q.15: How do the densities of solids compare to other states of matter?  

Ans: The densities of solids are very high compared to liquids and gases, making them 

almost incompressible. 

 

Long Answer Questions (LAQs) 

Q.1: What are the Primary States of Matter and How Do They Differ? 

Ans: Definition: 

The primary states of matter are solid, liquid, and gas. Each state is characterized 

by distinct properties related to the arrangement and behavior of its particles. 

Explanation: 
1. Solids: In solids, particles are closely packed together in a fixed arrangement. 

The intermolecular forces are very strong, which gives solids a definite shape and 

volume. The particles can only oscillate around their fixed positions, making 

solids incompressible and rigid. The density of solids is typically high, and they 

do not require a container to maintain their shape. 

2. Liquids: In liquids, particles are still closely packed but are not in a fixed 

position. They can move around each other, which allows liquids to flow and take 

the shape of their container. The intermolecular forces in liquids are significant 

but weaker than in solids, making them less compressible than gases. The density 

of liquids is higher than that of gases but lower than that of solids. 

3. Gases: In gases, particles are far apart and move freely with very weak 

intermolecular forces. This results in gases being highly compressible and having 

low density. Gases do not have a definite shape or volume; they expand to fill the 

entire space of their container. 

Conclusion: 
In summary, the primary states of matter differ in terms of particle arrangement, 

intermolecular forces, compressibility, and density. Understanding these 

differences is crucial for studying the behavior of matter in various conditions. 
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Q.2: What is Plasma and How Does it Compare to Other States of Matter? 

Ans: Definition: 

Plasma is a state of matter that consists of highly energized particles, including 

ions, electrons, and photons. It is often referred to as a partially ionized gas due to 

its unique properties. 

Explanation: 
Plasma is distinct from the other states of matter—solid, liquid, and gas—

primarily due to its high kinetic energy. In plasma, the energy is so high that 

electrons are stripped from atoms, resulting in a mixture of charged particles. This 

state of matter is commonly found in fluorescent tubes, lightning, and welding 

arcs. 

Comparison with Other States: 
 Solids: Unlike solids, which have a fixed shape and volume due to strong 

intermolecular forces, plasma does not have a definite shape or volume. The 

particles in plasma are in constant motion and are not bound to fixed positions. 

 Liquids: While liquids have a definite volume but take the shape of their 

container, plasma expands to fill any available space. The intermolecular forces in 

liquids are significant, whereas in plasma, the forces are negligible due to the high 

energy of the particles. 

 Gases: Plasma can be considered a highly energized gas. However, unlike gases, 

which have weak intermolecular forces, plasma consists of charged particles that 

can conduct electricity and respond to magnetic fields. 

Conclusion: 
In conclusion, plasma is a unique state of matter characterized by high energy and 

the presence of charged particles. Its properties set it apart from solids, liquids, 

and gases, making it an important area of study in physics and chemistry. 

Q.3: What are Intermediate and Exotic States of Matter? 

Ans: Definition: 

Intermediate states of matter are those that exhibit properties of more than one 

primary state, while exotic states of matter are rare and not commonly 

encountered in everyday life. 

Explanation of Intermediate States: 
1. Supercritical Fluids: These are substances that exist at conditions above their 

critical temperature and pressure, exhibiting properties of both liquids and gases. 

Supercritical fluids can dissolve materials like liquids but can also diffuse through 

solids like gases. They are useful in chemical reactions that cannot occur in 

conventional solvents, such as supercritical carbon dioxide used in extraction 

processes. 

2. Liquid Crystals: These materials have properties between those of liquids and 

solids. In liquid crystals, the molecules are ordered in certain directions but can 
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still flow. They are widely used in display technologies, such as LCD screens, due 

to their ability to manipulate light. 

3. Graphene: A two-dimensional crystal made of a single layer of carbon atoms 

arranged in a hexagonal pattern, graphene exhibits unique properties such as high 

strength, flexibility, and electrical conductivity. It is considered an intermediate 

state due to its unique structural arrangement. 

Explanation of Exotic States:  

Exotic states of matter include phenomena such as Bose-Einstein condensates, 

dark matter, and quantum spin liquids. These states are often studied in advanced 

physics and require specific conditions to exist, such as extremely low 

temperatures or high-energy environments. 

MCQ’s 

1. What is the definition of matter? 

A) Anything that has weight and occupies volume 

B) Anything that has weight but does not occupy volume 

C) Anything that occupies volume but does not have weight 

D) Anything that is non-material in nature 

2. How many primary states of matter are there? 
A) 2  B) 3   C) 4   D) 5 

3. What is the main difference between solids, liquids, and gases? 

A) Density B) Color 

C) Strength of intermolecular forces, arrangement of particles, and distance 

between particles   D) Temperature 

4. Which state of matter has particles that are closely packed and have strong 

interatomic or intermolecular attractions? 
A) Solid B) Liquid  C) Gas   D) Plasma 

5. What is the characteristic of gases? 

A) High density and strong intermolecular forces 

B) Low density and weak intermolecular forces 

C) High density and weak intermolecular forces 

D) Low density and strong intermolecular forces 

6. Which state of matter is easily compressible? 

A) Solid B) Liquid  C) Gas   D) Plasma 

7. What is the characteristic of liquids? 
A) High density and strong intermolecular forces 

B) Low density and weak intermolecular forces 

C) High density and weak intermolecular forces 

 

D) Low density and strong intermolecular forces 
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8. Which state of matter has particles that are closely attached but moving 

randomly? 
A) Solid B) Liquid  C) Gas   D) Plasma 

9. What is plasma? 
A) A state of matter composed of particles with very high kinetic energy 

B) A state of matter composed of particles with very low kinetic energy 

C) A state of matter composed of particles with no kinetic energy 

D) A state of matter composed of particles with negative kinetic energy 

10. Where can plasma be found? 

A) Fluorescent tubes, lightning, and welding arcs 

B) Solids, liquids, and gases 

C) Only in laboratory settings  D) Only in natural environments 

11. What is a supercritical fluid? 

A) A highly compressed state that shows both properties of gases and liquids 

B) A highly compressed state that shows only properties of gases 

C) A highly compressed state that shows only properties of liquids 

D) A highly compressed state that shows no properties of gases or liquids 

12. What is the use of supercritical carbon dioxide? 

A) To carry out chemical reactions that may not be carried out in conventional 

solvents 

B) To separate mixtures of gases and liquids 

C) To create a new state of matter 

D) To study the properties of solids, liquids, and gases 

13. What is a liquid crystal? 

A) A state of matter whose properties are between those of conventional liquids 

and those of crystalline solids 

B) A state of matter whose properties are between those of conventional solids 

and those of crystalline liquids 

C) A state of matter whose properties are between those of conventional gases 

and those of crystalline solids 

D) A state of matter whose properties are between those of conventional gases 

and those of crystalline liquids 

14. What is graphene? 

A) A three-dimensional crystal B) A two-dimensional crystal 

C) A one-dimensional crystal  D) A zero-dimensional crystal 

15. What is the characteristic of graphene? 

A) Tough, flexible, and light material with high resistance 

B) Tough, rigid, and heavy material with low resistance 

C) Soft, flexible, and light material with high resistance 

D) Soft, rigid, and heavy material with low resistance 
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16. What are exotic states of matter? 

A) States of matter that are commonly encountered 

B) States of matter that are not commonly encountered 

C) States of matter that are only found in laboratory settings 

D) States of matter that are only found in natural environments 

17. What is an example of an exotic state of matter? 

A) Solid B) Liquid  C) Gas   D) Dark matter 

18. What is the main difference between crystalline solids and non-crystalline 

solids? 
A) Arrangement of particles  B) Strength of intermolecular forces 

C) Distance between particles  D) Density 

19. Which state of matter has particles that are perfectly arranged and strongly 

bonded? 
A) Solid B) Liquid  C) Gas   D) Plasma 

20. What is the characteristic of crystalline solids? 
A) Almost incompressible and rigid B) Highly compressible and flexible 

C) Almost incompressible and flexible D) Highly compressible and rigid 

ANSWERS KEY 

 

 

  

 

1.3 Elements, Compound and Mixture 

Short Answer Questions 

Q.1: What is an element? 

Ans: An element is the simplest form of matter. It is a pure substance containing the 

same kind of atoms and cannot be broken down into simpler substances by 

ordinary chemical reactions. 

Q.2: In which forms do elements exist? 

Ans: Elements exist in all three forms: solid, liquid, and gas. Most elements are found 

in solid form, while liquid and gaseous elements are fewer in number. 

Q.3: What are the types of elements? 
Ans: Elements may be metals, non-metals, metalloids, and noble gases. 

Q.4: In which forms can elements exist? 
Ans: Elements can exist in the form of atoms, molecules, ions, and isotopes. 

Q.5: Give some examples of important elements. 

1 A 2 B 3 C 4 A 5 B 

6 C 7 A 8 B 9 A 10 A 

11 A 12 A 13 A 14 B 15 A 

16 B 17 D 18 A 19 A 20 A 
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Ans: Some important elements include sodium, potassium, magnesium, calcium, 

carbon, silicon, nitrogen, oxygen, chlorine, helium, copper, gold, zinc, silver, 

nickel, cobalt, mercury, bromine, and iodine. 

Q.6: What is a compound? 
Ans: A compound is a pure substance made up of two or more different chemically 

combined elements in a fixed ratio. 

Q.7: How are elements combined in a compound? 
Ans: Elements in a compound react with each other and form chemical bonds that are 

not easy to break. 

Q.8: What are the types of compounds? 
Ans: Compounds may be molecular, ionic, intermetallic, and coordination complexes. 

They can also be inorganic or organic in nature. 

Q.9: Give some examples of important compounds. 
Ans: Some important compounds include water, ammonia, methane, carbon dioxide, 

sodium carbonate, potassium chloride, starch, proteins, carbohydrates, mineral 

acids, and organic acids. 

Q.10: What is the composition and property characteristic of an element or a 

compound? 
Ans: The composition and properties of an element or a compound are uniform 

throughout a given sample and from one sample to another. 

Q.11: What is a mixture? 
Ans: A mixture is formed when more than one type of element or compound is mixed 

together in any ratio. 

Q.12: Give some everyday examples of mixtures. 
Ans:  Everyday examples of mixtures include air, soil, milk, and tap water. 

Q.13: What are the types of mixtures? 
Ans: A mixture may be homogeneous or heterogeneous. 

Q.14: What is an example of a homogeneous mixture? 
Ans:  A solution of salt and water is an example of a homogeneous mixture because its 

concentration is uniform throughout. 

Q.15: What is an example of a heterogeneous mixture? 
Ans: A sample of rock is an example of a heterogeneous mixture because the 

concentration of its constituents is different in its different parts. 

Q.16: What are rocks composed of? 
Ans: Rocks are composed of different types of minerals such as granite, mica, and 

limestone. 

Q.17: Are all elements found in nature? 
Ans: No, some elements are artificial. Technetium was the first element created by 

scientists in the laboratory. 
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Long Answer Questions (LAQs) 

Q.1: What are Elements, and How Do They Differ from Compounds and 

Mixtures? 

Ans: Definition: 
An element is the simplest form of matter that cannot be broken down into 

simpler substances by ordinary chemical reactions. It consists of only one type of 

atom and can exist in solid, liquid, or gas forms. 

Explanation: 
Elements are fundamental building blocks of matter and are categorized into 

metals, non-metals, metalloids, and noble gases. For example, metals like sodium 

and copper are good conductors of heat and electricity, while non-metals like 

oxygen and nitrogen are essential for life. Elements can exist as individual atoms 

(like helium) or as molecules (like O₂). 
Comparison with Compounds and Mixtures: 

Compounds: Unlike elements, compounds are pure substances formed when two 

or more different elements chemically combine in a fixed ratio. For instance, 

water (H₂O) is a compound made of hydrogen and oxygen. The properties of 

compounds differ from those of the individual elements that compose them. 

Mixtures: Mixtures consist of two or more substances (elements or compounds) 

that are physically combined but not chemically bonded. Mixtures can be 

homogeneous (uniform composition, like saltwater) or heterogeneous (non-

uniform composition, like a salad). 

Conclusion: 
In summary, elements are pure substances that cannot be broken down further, 

while compounds are formed from elements and mixtures are combinations of 

substances. Understanding these distinctions is crucial for studying chemistry and 

the nature of matter. 

Q.2: What are Compounds, and How Do They Form from Elements? 

Ans: Definition: 
A compound is a pure substance formed when two or more different elements 

chemically combine in a fixed ratio. The resulting substance has unique properties 

that differ from those of the individual elements. 

Explanation: 
Compounds are created through chemical reactions, where elements react with 

each other to form chemical bonds. These bonds can be ionic, covalent, or 

metallic, depending on the nature of the elements involved. For example, in the 

formation of water (H₂O), two hydrogen atoms bond with one oxygen atom 

through covalent bonds, resulting in a stable compound. 

 

 



 
 

Stars Notes – 9th (Chemistry)                                   Chapter 1: States of Matter and Phase Changes 

15  
 
 

www.starspublications.com 

Types of Compounds: 
Molecular Compounds: These consist of molecules formed by covalent bonds, 

such as carbon dioxide (CO₂) and ammonia (NH₃). 

Ionic Compounds: Formed when electrons are transferred from one atom to 

another, resulting in charged ions. An example is sodium chloride (NaCl), where 

sodium donates an electron to chlorine. 

Organic Compounds: These contain carbon and are essential for life, including 

carbohydrates, proteins, and lipids. 

Properties of Compounds: 
The composition and properties of a compound are uniform throughout a sample. 

For instance, all samples of water have the same chemical formula (H₂O) and 

exhibit the same physical properties, such as boiling and freezing points. 

Conclusion: 
In conclusion, compounds are formed through chemical reactions between 

elements, resulting in substances with distinct properties. Understanding how 

compounds form is essential for grasping the principles of chemistry and the 

interactions between different elements. 

Q.3: What are Mixtures, and How Do They Differ from Pure Substances? 

Ans: Definition: 
A mixture is a combination of two or more substances (elements or compounds) 

that are physically combined but not chemically bonded. Mixtures can vary in 

composition and can be separated by physical means. 

Explanation: 
Mixtures can be classified into two main categories: homogeneous and 

heterogeneous. 

1. Homogeneous Mixtures: These mixtures have a uniform composition 

throughout. An example is a solution of salt in water, where the salt is completely 

dissolved, and the mixture appears the same throughout. The concentration of the 

solute (salt) is consistent in every part of the solution. 

2. Heterogeneous Mixtures: These mixtures do not have a uniform composition, 

and the different components can often be seen and separated. For example, a 

salad contains various ingredients like lettuce, tomatoes, and cucumbers, each 

retaining its properties and appearance. 

 

Comparison with Pure Substances: 
Pure substances, such as elements and compounds, have a fixed composition and 

distinct properties. For instance, pure water (H₂O) has a specific boiling point and 

density. In contrast, mixtures can have varying properties depending on the 

proportions of their components. 
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1. MCQ’s 

1. What is the simplest form of matter? 
A) Compound B) Mixture  C) Element D) Solution 

2. What is an element? 
A) A pure substance containing different kinds of atoms 

B) A pure substance containing the same kind of atoms 

C) A mixture of different elements 

D) A compound made up of different elements 

3. Can an element be broken down into simpler substances by ordinary 

chemical reactions? 
A) Yes  B) No   C) Maybe D) Depends on the element 

4. In which forms can elements exist? 
A) Solid, liquid, and gas  B) Solid and liquid only 

C) Liquid and gas only  D) Solid only 

5. What is a compound?  
A) A pure substance made up of two or more different elements 

B) A mixture of different elements C) A solution of different elements 

D) A pure substance made up of the same kind of atoms 

6. What is the ratio of elements in a compound? 
A) Fixed B) Variable  C) Equal D) Different 

7. What types of compounds are there? 
A) Molecular, ionic, and intermetallic 

B) Molecular, ionic, intermetallic, and coordination complexes 

C) Molecular and ionic only  D) Ionic and intermetallic only 

8. What is the difference between an element and a compound? 
A) An element is a pure substance, while a compound is a mixture 

B) An element is a mixture, while a compound is a pure substance 

C) An element is made up of the same kind of atoms, while a compound is made 

up of different elements 

D) An element is made up of different elements, while a compound is made up of 

the same kind of atoms 

9. What is a mixture? 
A) A pure substance made up of the same kind of atoms 

B) A pure substance made up of different elements 

C) A combination of two or more different elements or compounds 

D) A solution of different elements 

10. What is the composition of a mixture? 
A) Uniform throughout  B) Different in different parts 

C) Fixed    D) Variable 
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11. What types of mixtures are there? 
A) Homogeneous and heterogeneous B) Homogeneous only 

C) Heterogeneous only  D) None of the above 

12. What is an example of a homogeneous mixture? 
A) A solution of salt and water B) A sample of rock 

C) Air     D) Soil 

13. What is an example of a heterogeneous mixture? 
A) A solution of salt and water B) A sample of rock 

C) Air     D) Soil 

14. What is the difference between a homogeneous and heterogeneous mixture? 
A) A homogeneous mixture has a uniform composition, while a heterogeneous 

mixture has a different composition in different parts 

B) A homogeneous mixture has a different composition in different parts, while a 

heterogeneous mixture has a uniform composition 

C) A homogeneous mixture is a pure substance, while a heterogeneous mixture is 

a mixture 

D) A homogeneous mixture is a mixture, while a heterogeneous mixture is a pure 

substance 

15. Can elements be created artificially? 
A) Yes  B) No   C) Maybe D) Depends on the element 

16. What was the first element created by scientists in the laboratory? 
A) Technetium B) Sodium  C) Potassium D) Carbon 

17. What is the difference between an element and a compound in terms of their 

properties? 
A) An element has uniform properties, while a compound has different properties 

B) An element has different properties, while a compound has uniform properties 

C) An element and a compound both have uniform properties 

D) An element and a compound both have different properties 

18. What is the difference between a compound and a mixture in terms of their 

composition? 
A) A compound has a fixed composition, while a mixture has a variable 

composition 

B) A compound has a variable composition, while a mixture has a fixed 

composition 

C) A compound and a mixture both have a fixed composition 

D) A compound and a mixture both have a variable composition 

19. Can a mixture be separated into its individual components? 
A) Yes  B) No   C) Maybe  D) Depends on the mixture 

20. What is an example of a mixture that can be separated into its individual 

components? 
A) Air  B) Water  C) Soil  D) All of the above 
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ANSWERS KEY 

 

 

  

 

1.4 Allotropic Forms of Substances 

Short Answer Questions 

Q.1: What are allotropic forms? 
Ans: Allotropic forms are different structural forms in which an element can exist, 

exhibiting quite different physical and chemical properties. This phenomenon is 

called allotropy. 

Q.2: What are the two allotropic forms of oxygen? 

Ans: The two allotropic forms of oxygen are oxygen (O₂) and ozone (O₃). 
Q.3: What are the three main allotropic forms of carbon? 
Ans: The three main allotropic forms of carbon are diamond, graphite, and 

Buckminster fullerene. 

Q.4: What type of structure does diamond have? 
Ans: Diamond has a giant macromolecular structure. 

Q.5: What type of structure does graphite have? 
Ans: Graphite has a layered structure of hexagonal rings of carbon. 

Q.6: Describe the structure of Buckminster fullerene (C₆₀). 
Ans: Buckminster fullerene (C₆₀) consists of spheres made of atoms arranged in 

pentagons and hexagons, forming a cage-like structure. 

Q.7: What are the properties of fullerenes in terms of temperature and pressure? 
Ans:  Fullerenes are stable at high temperatures and high pressures. 

Q.8: In what type of solvents are fullerenes soluble? 
Ans: Fullerenes are soluble in organic solvents. 

Q.9: What is unique about the fullerene structure? 
Ans: The fullerene structure is unique in that the molecule is not charged, has no 

boundaries, and has no unpaired electrons. 

Q.10: What are the properties of Fullerene C₆₀ in terms of melting point, hardness, 

and electrical conductivity? 

Ans: Fullerene C₆₀ has a low melting point, is soft, and cannot conduct electricity. 

Q.11: What are the two crystalline allotropic forms of sulphur? 
Ans: The two crystalline allotropic forms of sulphur are rhombic and monoclinic. 

Q.12: Which crystalline form of sulphur is more stable? 
Ans: The rhombic form of sulphur is more stable than the monoclinic form. 

1 C 2 B 3 B 4 A 5 A 

6 A 7 B 8 C 9 C 10 B 

11 A 12 A 13 B 14 A 15 A 

16 A 17 C 18 A 19 A 20 D 
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Long Answer Questions (LAQs) 

Q.1: What is Allotropy, and How Do Allotropic Forms Differ in Their Properties? 

Ans: Definition: 
Allotropy is the phenomenon where an element can exist in more than one 

structural form, known as allotropic forms. These different forms can exhibit 

distinct physical and chemical properties despite being composed of the same 

type of atoms. 

Explanation: 
Allotropic forms arise due to variations in the arrangement of atoms within a 

substance. For example, carbon has three well-known allotropic forms: diamond, 

graphite, and Buckminster fullerene. 

1. Diamond: In diamond, each carbon atom is tetrahedrally bonded to four other 

carbon atoms, creating a three-dimensional network. This structure gives diamond 

its exceptional hardness and high melting point. It is an excellent insulator and 

does not conduct electricity. 

2. Graphite: In contrast, graphite has a layered structure where carbon atoms are 

arranged in hexagonal rings. The layers can slide over one another, making 

graphite slippery and useful as a lubricant. Graphite conducts electricity due to the 

presence of delocalized electrons within its layers. 

3. Buckminster Fullerene (C₆₀): This form consists of carbon atoms arranged in a 

spherical structure made of pentagons and hexagons. Fullerenes are stable at high 

temperatures and pressures and are soluble in organic solvents. They have unique 

properties, such as a low melting point and the ability to form cage-like structures. 

Conclusion: 
In summary, allotropy allows elements to exist in different structural forms, 

leading to variations in their physical and chemical properties. Understanding 

these differences is crucial for applications in materials science, electronics, and 

nanotechnology. 

Q.2: How Do the Allotropic Forms of Carbon Differ in Structure and 

Applications? 

Ans: Definition: 
Carbon exhibits three primary allotropic forms: diamond, graphite, and 

Buckminster fullerene. Each form has a unique structure that influences its 

properties and applications. 

Explanation of Structures: 
1. Diamond: Diamond has a giant macromolecular structure where each carbon  

atom is covalently bonded to four other carbon atoms in a tetrahedral 

arrangement. This strong bonding results in a rigid and hard structure, making 

diamond the hardest known natural material. 

2. Graphite: Graphite consists of layers of carbon atoms arranged in hexagonal 
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rings. The layers are held together by weak van der Waals forces, allowing them 

to slide over one another. This property gives graphite its lubricating qualities and 

makes it useful in pencils and as a lubricant. 

3. Buckminster Fullerene (C₆₀): Fullerene has a unique spherical structure 

composed of 60 carbon atoms arranged in a pattern of pentagons and hexagons. 

This structure is often compared to a soccer ball. Fullerenes have interesting 

properties, such as the ability to form stable compounds with other elements and 

their potential use in drug delivery systems and nanotechnology. 

Applications: 
 Diamond: Used in cutting tools, jewelry, and as abrasives due to its hardness. 

 Graphite: Utilized in batteries, lubricants, and as a moderator in nuclear reactors. 

 Buckminster Fullerene: Explored for applications in materials science, 

electronics, and medicine. 

Conclusion: 
In conclusion, the allotropic forms of carbon differ significantly in their structures 

and properties, leading to diverse applications across various fields. 

Understanding these differences is essential for harnessing the unique 

characteristics of each form. 

Q.3: What are the Allotropic Forms of Oxygen and Sulfur, and How Do They 

Compare? 

Ans: Definition: 
Allotropic forms are different structural modifications of the same element, which 

can exhibit varying physical and chemical properties. Oxygen and sulfur are two 

elements that exhibit allotropy. 

Allotropic Forms of Oxygen: 

1. Dioxygen (O₂): This is the most common form of oxygen, consisting of two 

oxygen atoms bonded together. It is essential for respiration in living organisms 

and is a colorless, odorless gas at room temperature. 

2. Ozone (O₃): Ozone is a triatomic molecule made up of three oxygen atoms. It  

exists as a pale blue gas with a distinct smell. Ozone plays a crucial role in the 

Earth's atmosphere by absorbing harmful ultraviolet radiation from the sun. 

Allotropic Forms of Sulfur: 
1. Rhombic Sulfur: This is the more stable crystalline form of sulfur at room 

temperature. It consists of S₈ molecules arranged in a rhombic crystal lattice. 

Rhombic sulfur is yellow and has a melting point of about 113°C. 

2. Monoclinic Sulfur: This form is less stable and forms when sulfur is heated and 

then cooled slowly. It has a different crystal structure and is also yellow but has a 

higher melting point than rhombic sulfur. 

Comparison: 
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 Physical Properties: O₂ is a gas, while O₃ is a gas with a distinct color and odor. 

In contrast, both rhombic and monoclinic sulfur are solid at room temperature but 

differ in their crystal structures and stability. 

 Chemical Properties: Ozone is a powerful oxidizing agent and can react with 

various substances, while dioxygen is essential for combustion and respiration. 

Sulfur allotropes also exhibit different reactivities based on their structures. 

MCQ’s 

1. What is allotropy? 
A) The phenomenon of an element existing in more than one structural form 

B) The phenomenon of a compound existing in more than one structural form 

C) The phenomenon of a mixture existing in more than one structural form 

D) The phenomenon of an element existing in only one structural form 

2. Which element exists in two allotropic forms, namely oxygen (O2) and ozone 

(O3)? 
A) Carbon B) Oxygen  C) Sulphur  D) Nitrogen 

3. How many main allotropic forms does carbon exist in? 
A) 2  B) 3   C) 4   D) 5 

4. What is the structure of diamond? 
A) Layered structure of hexagonal rings of carbon 

B) Giant macromolecular structure 

C) Spheres made of atoms arranged in pentagons and hexagons 

D) Cage-like structure 

5. What is the structure of graphite? 
A) Giant macromolecular structure 

B) Layered structure of hexagonal rings of carbon 

C) Spheres made of atoms arranged in pentagons and hexagons 

D) Cage-like structure 

6. What is Buckminster fullerene? 
A) A type of diamond   B) A type of graphite 

C) A type of carbon that consists of spheres made of atoms arranged in pentagons 

and hexagons  D) A type of oxygen 

7. What are the properties of fullerenes? 
A) They are soluble in organic solvents and stable at high temperatures and high 

pressures 

B) They are insoluble in organic solvents and unstable at high temperatures and 

high pressures 

C) They are soluble in water and stable at low temperatures and low pressures 

D) They are insoluble in water and unstable at low temperatures and low 

pressures 
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8. Which element exists in two crystalline allotropic forms, namely rhombic 

and monoclinic? 
A) Carbon B) Oxygen  C) Sulphur  D) Nitrogen 

9. Which of the following is a property of fullerene C60? 
A) High melting point   B) Low melting point 

C) Hardness    D) Ability to conduct electricity 

10. What is the shape of the fullerene molecule? 
A) Linear B) Planar  C) Cage-like  D) Spherical 

11. Which of the following is not a property of fullerenes? 
A) Solubility in organic solvents 

B) Stability at high temperatures and high pressures 

C) Ability to conduct electricity D) Cage-like structure 

12. How many atoms are present in a molecule of Buckminster fullerene? 
A) 50  B) 60   C) 70   D) 80 

13. Which of the following is an example of an allotropic form of carbon? 
A) Diamond B) Graphite C) Buckminster fullerene D) All of the above 

14. What is the difference between diamond and graphite? 
A) Diamond has a layered structure, while graphite has a giant macromolecular 

structure 

B) Diamond has a giant macromolecular structure, while graphite has a layered 

structure 

C) Diamond is harder than graphite D) Graphite is harder than diamond 

15. Which of the following is not an allotropic form of sulphur? 
A) Rhombic B) Monoclinic  C) Hexagonal  D) Orthorhombic 

ANSWERS KEY 

 

 

 

1.5 Difference Between Elements, Compounds and Mixtures 

Short Answer Questions 

Q.1: What is an element? 
Ans: An element is the simplest form of matter, a pure substance containing the same 

kind of atoms. 

Q.2: What is a compound? 

Ans: A compound is a pure substance formed by the chemical combination of two or 

more atoms of different elements. 

Q.3: What is a mixture? 

1 A 2 B 3 B 4 B 5 B 

6 C 7 A 8 C 9 B 10 C 

11 C 12 B 13 D 14 B 15 C 



 
 

Stars Notes – 9th (Chemistry)                                   Chapter 1: States of Matter and Phase Changes 

23  
 
 

www.starspublications.com 

Ans: A mixture is an impure compound, a sample of matter having more than one type 

of elements or compounds mixed together in any ratio. 

Q.4: Is it possible to break down an element into simpler particles by ordinary 

chemical reactions? 
Ans: No, it is not possible to break down an element into simpler particles by ordinary 

chemical reactions. 

Q.5: How do the atoms of elements combine in a compound? 
Ans: In a compound, the atoms of elements must combine together in a fixed ratio by 

weight. For example, in water (H₂O), hydrogen and oxygen are present in a fixed 

ratio of 1:8 by weight. 

 

Q.6: Do the components of a mixture retain their identity? 
Ans: Yes, each component of a mixture retains its identity and specific properties. 

Q.7: How are elements represented when they exist in the form of atoms? 
Ans: When an element exists in the form of atoms, it is represented by a symbol. For 

example, sodium is represented by Na and calcium by Ca. 

Q.8: Is it possible to break down a compound into its constituent elements? 
Ans: Yes, it is possible to break down a compound into its constituent elements by a 

chemical reaction. For example, ammonia can be converted back to nitrogen and 

hydrogen by a suitable chemical reaction. 

Q.9: What are the types of mixtures? 
Ans: A mixture may be homogeneous or heterogeneous. For example, the solution of 

common salt in water is a homogeneous mixture, while a sample of rock is a 

heterogeneous mixture. 

Q.10: How do gaseous elements exist? 
Ans: Gaseous elements exist in the form of independent molecules, such as nitrogen 

(N₂), oxygen (O₂), and chlorine (Cl₂). Noble gases, however, exist as 

monoatomic molecules. 

Q.11: Are the properties of a compound the same as its constituent elements? 

Ans: No, the properties of a compound are always different from the elements from 

which it is formed. For example, the properties of water are different from those 

of hydrogen and oxygen. 

Q.12: How can the components of a mixture be separated? 
Ans: The components of a mixture are not chemically bound together and can be 

separated by physical methods. 

Q.13: In what forms do compounds exist? 
Ans: Compounds exist in the form of molecules, such as hydrogen chloride (HCl), 

ammonia (NH₃), and water (H₂O). They may also exist as a network arrangement 

of their atoms, for example, ionic compounds like NaCl and covalent compounds 

like sand (SiO₂). 
 



 
 

Stars Notes – 9th (Chemistry)                                   Chapter 1: States of Matter and Phase Changes 

24  
 
 

www.starspublications.com 

Q.14: How are the properties of a mixture determined? 
Ans: The properties of a mixture are the sum of those of its components. 

Q.15: Give examples of gaseous elements. 
Ans: Examples of gaseous elements include helium (He) and argon (Ar). 

Long Answer Questions (LAQs) 

Q.1: What are the Key Differences Between Elements, Compounds, and

 Mixtures? 

Ans: Definition: 
Elements, compounds, and mixtures are fundamental concepts in chemistry that 

describe different forms of matter. 

Elements: 
An element is the simplest form of matter, consisting of only one type of atom. 

Elements are pure substances and cannot be broken down into simpler substances 

by ordinary chemical reactions. For example, sodium (Na) and calcium (Ca) are 

elements represented by their symbols. Elements can exist in various states, 

including solids, liquids, and gases. Gaseous elements, such as nitrogen (N₂) and 

oxygen (O₂), exist as independent molecules, while noble gases like helium (He) 

exist as monoatomic molecules. 

Compounds: 
A compound is a pure substance formed by the chemical combination of two or 

more different elements in a fixed ratio. For instance, water (H₂O) consists of 

hydrogen and oxygen in a 1:8 weight ratio. The properties of a compound are 

distinct from those of the individual elements that compose it. Compounds can be 

broken down into their constituent elements through chemical reactions, such as 

decomposing ammonia (NH₃) into nitrogen (N₂) and hydrogen (H₂). 
Mixtures: 

A mixture is an impure substance that contains two or more different elements or 

compounds mixed together in any ratio. Mixtures can be homogeneous (uniform 

composition, like saltwater) or heterogeneous (non-uniform composition, like a 

rock). The components of a mixture retain their individual properties and can be 

separated by physical methods, such as filtration or evaporation. 

Conclusion: 
In summary, elements are pure substances made of one type of atom, compounds 

are pure substances formed from different elements in fixed ratios, and mixtures 

are combinations of substances that retain their individual properties. 

Understanding these differences is essential for studying chemistry and the nature 

of matter. 

Q.2: How Do the Properties of Compounds Differ from Those of Their 

Constituent Elements? 
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Ans: Definition: 
Compounds are pure substances formed from the chemical combination of two or 

more different elements, and their properties can differ significantly from those of 

the individual elements. 

Explanation: 
When elements combine to form a compound, they undergo a chemical reaction 

that results in the formation of new bonds. This process alters the properties of the 

original elements. For example, consider the compound water (H₂O), which is 

formed from hydrogen and oxygen. 

1. Properties of Elements: 

Hydrogen (H₂): A colorless, odorless gas that is highly flammable. 

Oxygen (O₂): A colorless gas essential for combustion and respiration. 

2. Properties of Water (H₂O): 
Water is a liquid at room temperature, has a high boiling point (100°C), and is 

essential for life. It is not flammable and has unique properties such as high 

surface tension and the ability to dissolve many substances. 

 

Comparison: 
The properties of a compound are often entirely different from those of the 

elements that form it. This phenomenon is due to the new interactions and 

arrangements of atoms in the compound. For instance, sodium (Na) is a highly 

reactive metal, while chlorine (Cl₂) is a toxic gas. However, when they combine 

to form sodium chloride (NaCl), commonly known as table salt, the resulting 

compound is stable and safe for consumption. 

Conclusion: 
In conclusion, the properties of compounds differ significantly from those of their 

constituent elements due to the formation of new chemical bonds and structures. 

Understanding these differences is crucial for grasping the behavior of substances 

in chemical reactions and their applications in everyday life. 

Q.3: What Are the Characteristics of Mixtures, and How Do They Differ from 

Pure Substances? 

Ans: Definition: 
A mixture is a combination of two or more substances (elements or compounds) 

that are physically combined but not chemically bonded. Mixtures can be 

classified as homogeneous or heterogeneous. 

Characteristics of Mixtures: 
1. Composition: Mixtures can contain varying proportions of their components. For 

example, a mixture of sand and salt can have different amounts of each substance 

depending on how it is prepared. 

2. Retention of Properties: Each component in a mixture retains its individual 
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properties. For instance, in a mixture of iron filings and sulfur powder, both 

substances maintain their distinct characteristics. 

3. Separation Methods: The components of a mixture can be separated by physical 

methods, such as filtration, evaporation, or distillation. For example, salt can be 

separated from water through evaporation. 

4. Homogeneous vs. Heterogeneous: 
Homogeneous Mixtures: These have a uniform composition throughout, such as 

a solution of salt in water, where the salt is completely dissolved. 

Heterogeneous Mixtures: These have a non-uniform composition, such as a 

salad, where the individual ingredients can be seen and separated. 

Comparison with Pure Substances: 
Pure substances, such as elements and compounds, have a fixed composition and 

distinct properties. For example, pure water (H₂O) has a specific boiling point and 

density. In contrast, mixtures do not have a fixed composition, and their 

properties can vary based on the proportions of their components. 

MCQ’s 

1. What is the simplest form of matter? 
A) Compound B) Mixture  C) Element  D) Solution 

 

2. What is an element? 
A) A pure substance containing different kinds of atoms 

B) A pure substance containing the same kind of atoms 

C) A mixture of different elements 

D) A compound made up of different elements 

3. What is a compound? 
A) A pure substance made up of the same kind of atoms 

B) A pure substance made up of two or more different elements 

C) A mixture of different elements D) A solution of different elements 

4. What is a mixture? 
A) A pure substance made up of the same kind of atoms 

B) A pure substance made up of two or more different elements 

C) A sample of matter having more than one type of elements or compounds 

mixed together in any ratio  D) A solution of different elements 

5. Can an element be broken down into simpler particles by ordinary chemical 

reactions? 
A) Yes  B) No   C) Maybe D) Depends on the element 

6. What is the ratio of atoms of elements in a compound? 
A) Fixed B) Variable  C) Equal  D) Different 

7. What is an example of a compound? 
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A) Water (H2O) B) Oxygen (O2) C) Nitrogen (N2) D) All of the above 

8. Can a compound be broken down into its constituent elements by a chemical 

reaction? 
A) Yes  B) No   C) Maybe D) Depends on the compound 

9. What is the difference between a homogeneous and heterogeneous mixture? 
A) A homogeneous mixture has a uniform composition, while a heterogeneous 

mixture has a different composition in different parts 

B) A homogeneous mixture has a different composition in different parts, while a 

heterogeneous mixture has a uniform composition 

C) A homogeneous mixture is a pure substance, while a heterogeneous mixture is 

a mixture 

D) A homogeneous mixture is a mixture, while a heterogeneous mixture is a pure 

substance 

10. What is an example of a homogeneous mixture? 
A) A solution of common salt in water  

B) A sample of rock   C) Air   D) Soil 

11. What is an example of a heterogeneous mixture? 
A) A solution of common salt in water 

B) A sample of rock   C) Air   D) Soil 

12. How do the properties of a compound differ from those of its constituent 

elements? 
A) The properties of a compound are the same as those of its constituent elements 

B) The properties of a compound are different from those of its constituent 

elements 

C) The properties of a compound are the sum of those of its constituent elements 

D) The properties of a compound are not related to those of its constituent 

elements 

13. Can the components of a mixture be separated by physical methods? 
A) Yes  B) No   C) Maybe D) Depends on the mixture 

14. What is the difference between the properties of a mixture and those of its 

components? 
A) The properties of a mixture are the same as those of its components 

B) The properties of a mixture are different from those of its components 

C) The properties of a mixture are the sum of those of its components 

D) The properties of a mixture are not related to those of its components 

15. What is an example of an element that exists in the form of independent 

molecules? 
A) Nitrogen (N2)   B) Oxygen (O2) 

C) Chlorine (Cl2)   D) All of the above 
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16. How do noble gases exist? 
A) As independent molecules  B) As monoatomic molecules 

C) As diatomic molecules  D) As polyatomic molecules 

17. What is the difference between the properties of a compound and those of its 

constituent elements? 
A) The properties of a compound are always the same as those of its constituent 

elements 

B) The properties of a compound are always different from those of its constituent 

elements 

C) The properties of a compound are sometimes the same as those of its 

constituent elements 

D) The properties of a compound are sometimes different from those of its 

constituent elements 

18. Can compounds exist in the form of network arrangements of their atoms? 
A) Yes  B) No   C) Maybe D) Depends on the compound 

19. What is an example of a compound that exists in the form of a network 

arrangement of its atoms? 
A) Sodium chloride (NaCl)  B) Sand (SiO2) 

C) Both A and B   D) Neither A nor B 

20. What is the sum of the properties of a mixture? 
A) The properties of its components B) The properties of its constituent elements 

C) The properties of its constituent compounds D) None of these 

ANSWERS KEY 

 

 

  

 

1.6 Solution, Colloidal Solution and Suspension 

Short Answer Questions 

Q.1: What is a solution? 

Ans: A solution is a mixture in which solute particles are completely homogenized in 

the solvent, such as the dissolution of sodium chloride or copper sulphate in 

water. 

Q.2: What are the characteristics of a true solution? 

Ans: In a true solution, solute particles cannot be seen by the naked eye and pass 

through the pores of filter paper without leaving any residue. 

Q.3: What is a suspension? 
Ans: A suspension is a mixture in which solute particles do not dissolve in the  

1 C 2 B 3 B 4 C 5 B 

6 A 7 A 8 A 9 A 10 A 

11 B 12 B 13 A 14 C 15 D 

16 B 17 B 18 A 19 C 20 A 
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solvent and can be seen. If kept for some time, these particles settle down. 

Q.4: What happens when a suspension is filtered? 
Ans: When a suspension is filtered, the particles do not pass through the pores of filter 

paper and can be collected as a residue. 

Q.5: Give an example of a suspension. 

Ans: A mixture of chalk in water is an example of a suspension. 

Q.6: What is a colloidal solution? 
Ans: A colloidal solution is a mixture where solute particles do not homogenize with 

the solvent. These particles are slightly bigger than those in a true solution but not 

big enough to be seen with the naked eye. 

Q.7: How do colloidal particles behave in a solution? 
Ans: Colloidal particles do not settle down if kept for some time and pass through filter 

paper like the particles in a true solution. 

Q.8: Give examples of colloidal solutions. 
Ans: Starch solution and the white of an egg are common examples of colloidal 

solutions. 

Q.9: How do the particle sizes compare between true solutions, colloidal solutions, 

and suspensions? 
Ans: Solute particles in true solutions are very small and cannot be seen by the naked 

eye. Colloidal particles are slightly bigger but still not visible to the naked eye. 

Particles in suspensions are large enough to be seen. 

Q.10: What happens when a true solution is filtered? 
Ans: When a true solution is filtered, solute particles pass through the filter paper 

without leaving any residue. 

Q.11: What happens when a colloidal solution is filtered? 
Ans: When a colloidal solution is filtered, the particles pass through the filter paper, 

similar to a true solution. 

Q.12: Do suspension particles settle down over time? 
Ans: Yes, suspension particles settle down if the mixture is kept undisturbed for some 

time. 

Q.13: Are solute particles homogenized in a colloidal solution? 
Ans: No, solute particles in a colloidal solution do not completely homogenize with the 

solvent. 

Q.14: Can solute particles be seen in a true solution? 
Ans: No, solute particles in a true solution cannot be seen by the naked eye. 

Q.15: How do the physical states of solute particles differ between true solutions, 

colloidal solutions, and suspensions? 
Ans: Solute particles in true solutions are too small to be seen, colloidal particles are 

slightly larger but still not visible, and suspension particles are large enough to be 

seen with the naked eye. 
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Long Answer Questions (LAQs) 

Q.1: What are the Differences Between Solutions, Colloidal Solutions, and 

Suspensions? 

Ans: Definition: 
Solutions, colloidal solutions, and suspensions are three distinct types of mixtures 

that differ in the size of their particles and their behavior in a solvent. 

Solutions: 
A solution is a homogeneous mixture where the solute particles are completely 

dissolved in the solvent. For example, when sodium chloride (table salt) is 

dissolved in water, the salt particles become evenly distributed throughout the 

water. The solute particles in a true solution are so small that they cannot be seen 

with the naked eye, and they pass through filter paper without leaving any 

residue. This uniformity gives solutions their characteristic clarity. 

Colloidal Solutions: 

Colloidal solutions contain larger particles than those found in true solutions, but 

these particles are still too small to be seen without a microscope. In a colloidal 

solution, the solute particles do not settle out over time, and they remain dispersed 

throughout the solvent. Examples of colloidal solutions include starch in water 

and egg whites. When subjected to filtration, colloidal particles pass through filter 

paper, similar to true solutions, but they do not settle out like those in 

suspensions. 

Suspensions: 
Suspensions are heterogeneous mixtures where the solute particles do not dissolve 

in the solvent. These particles are large enough to be seen with the naked eye, and 

they will settle to the bottom if left undisturbed. An example of a suspension is a 

mixture of chalk in water. When filtered, the larger particles in a suspension 

cannot pass through the filter paper and are collected as residue. 

Conclusion: 
In summary, the key differences between solutions, colloidal solutions, and 

suspensions lie in the size of the solute particles, their visibility, and their 

behavior in a solvent. Understanding these differences is essential for studying 

various chemical processes and applications. 

Q.2: How Do Solutions, Colloidal Solutions, and Suspensions Behave in Terms of 

Particle Size and Stability? 

Ans: Definition: 
Solutions, colloidal solutions, and suspensions are classified based on the size of 

their solute particles and their stability in a solvent. 

Solutions: 
In a true solution, the solute particles are extremely small, typically less than 1 

nanometer in diameter. These particles are completely dissolved in the solvent, 
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resulting in a clear and stable mixture. The stability of a solution is such that the 

solute does not settle out over time, and the mixture remains homogeneous. For 

instance, when copper sulfate is dissolved in water, the resulting solution is clear, 

and the solute particles are evenly distributed. 

Colloidal Solutions: 
Colloidal solutions contain larger particles, ranging from 1 nanometer to 1 

micrometer in size. These particles are not visible to the naked eye but are larger 

than those in true solutions. Colloidal solutions exhibit a phenomenon known as 

the Tyndall effect, where light is scattered by the colloidal particles, making the 

mixture appear cloudy when viewed in a beam of light. Despite their larger size, 

colloidal particles remain suspended and do not settle out over time, which 

contributes to their stability. 

Suspensions: 
Suspensions consist of even larger particles, typically greater than 1 micrometer 

in diameter. These particles are visible to the naked eye and will settle to the 

bottom of the container if left undisturbed. For example, in a mixture of chalk and 

water, the chalk particles will eventually settle, forming a layer at the bottom. 

Suspensions are inherently unstable, and their components can be separated by 

physical methods such as filtration. 

Conclusion: 
In conclusion, the behavior of solutions, colloidal solutions, and suspensions is 

determined by the size of their solute particles and their stability in a solvent. 

Solutions are stable and homogeneous, colloidal solutions are stable but can 

appear cloudy, and suspensions are unstable and heterogeneous, with visible 

particles that settle over time. Understanding these behaviors is crucial for various 

applications in chemistry and everyday life. 

 

MCQ’s 

1. What is a solution? 
A) A mixture in which solute particles are completely homogenized in the solvent 

B) A mixture in which solute particles do not dissolve in the solvent 

C) A mixture in which solute particles are partially homogenized in the solvent 

D) A mixture in which solute particles are not present 

2. What is a true solution? 
A) A solution in which solute particles can be seen by the naked eye 

B) A solution in which solute particles cannot be seen by the naked eye and pass 

through filter paper 

C) A solution in which solute particles do not dissolve in the solvent 

D) A solution in which solute particles are partially homogenized in the solvent 
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3. What is an example of a true solution? 
A) Mixture of chalk in water  B) Starch solution 

C) White of an egg 

D) Dissolution of sodium chloride or copper sulphate in water 

4. What is a suspension? 
A) A mixture in which solute particles are completely homogenized in the solvent 

B) A mixture in which solute particles do not dissolve in the solvent and can be 

seen by the naked eye 

C) A mixture in which solute particles are partially homogenized in the solvent 

D) A mixture in which solute particles are not present 

5. What is an example of a suspension? 
A) Dissolution of sodium chloride or copper sulphate in water 

B) Starch solution   C) White of an egg 

D) Mixture of chalk in water 

6. What happens when a suspension is filtered? 
A) The solute particles pass through the filter paper 

B) The solute particles do not pass through the filter paper and can be collected as 

a residue 

C) The solute particles are partially homogenized in the solvent 

D) The solute particles are not present 

7. What is a colloidal solution? 
A) A solution in which solute particles are completely homogenized in the solvent 

B) A solution in which solute particles do not dissolve in the solvent and can be 

seen by the naked eye 

C) A solution in which solute particles are partially homogenized in the solvent 

and are bigger than those in a true solution but not big enough to be seen by the 

naked eye 

D) A solution in which solute particles are not present 

8. What is an example of a colloidal solution? 
A) Dissolution of sodium chloride or copper sulphate in water 

B) Mixture of chalk in water  C) Starch solution   D) White of an egg 

9. What happens when a colloidal solution is filtered? 
A) The solute particles pass through the filter paper 

B) The solute particles do not pass through the filter paper and can be collected as 

a residue 

C) The solute particles are partially homogenized in the solvent 

D) The solute particles are not present 

10. What is the main difference between a true solution and a colloidal solution? 
A) The size of the solute particles B) The type of solvent used 

C) The method of preparation  D) The concentration of the solution 
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11. What is the main difference between a colloidal solution and a suspension? 
A) The size of the solute particles B) The type of solvent used 

C) The method of preparation  D) The concentration of the solution 

12. Can solute particles in a true solution be seen by the naked eye? 
A) Yes  B) No   C) Maybe D) Depends on the solution 

13. Can solute particles in a colloidal solution be seen by the naked eye? 
A) Yes  B) No   C) Maybe  D) Depends on the solution 

14. Can solute particles in a suspension be seen by the naked eye? 
A) Yes  B) No   C) Maybe   D) Depends on the solution 

15. What happens when a suspension is kept for some time? 
A) The solute particles settle down B) The solute particles remain suspended 

C) The solute particles dissolve in the solvent 

D) The solute particles are not present 

16. What is the difference between a true solution and a suspension? 
A) The size of the solute particles B) The type of solvent used 

C) The method of preparation  D) The concentration of the solution 

17. What is the difference between a colloidal solution and a true solution? 
A) The size of the solute particles B) The type of solvent used 

C) The method of preparation  D) The concentration of the solution 

18. Can a suspension be filtered? 
A) Yes     B) No 

C) Maybe    D) Depends on the suspension 

19. What happens when a colloidal solution is kept for some time? 
A) The solute particles settle down 

B) The solute particles remain suspended 

C) The solute particles dissolve in the solvent 

D) The solute particles are not present 

20. What is the main characteristic of a true solution? 
A) The solute particles can be seen by the naked eye 

B) The solute particles cannot be seen by the naked eye and pass through filter 

paper 

C) The solute particles do not dissolve in the solvent 

D) The solute particles are partially homogenized in the solvent 

ANSWERS KEY 

 

 

  

 

1.7 Formation of Unsaturated and Saturated Solutions 

1 A 2 B 3 D 4 B 5 D 

6 B 7 C 8 C 9 A 10 A 

11 A 12 B 13 B 14 A 15 A 

16 A 17 A 18 A 19 B 20 B 
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Short Answer Questions 

Definition of Unsaturated Solution 

Q.1: What is an unsaturated solution? 
Ans: An unsaturated solution is a solution that can dissolve more solute at a particular 

temperature. 

2. Formation of Unsaturated Solution 

Q.2: How do you form an unsaturated solution using sugar and water? 
Ans: By adding and dissolving 5g of table sugar in 100g of water and then adding 

another 5g of sugar, we form an unsaturated solution because the sugar  

continues to dissolve. 

3.  Definition of Saturated Solution 

Q.3: What is a saturated solution? 
Ans: A saturated solution is a solution in which the maximum amount of solute has 

been dissolved in a particular amount of solvent at a particular temperature. 

4. Formation of Saturated Solution 

Q.4: How do you form a saturated solution using sugar and water? 
Ans: By continuously adding sugar to water and stirring until no more sugar dissolves 

and it starts to settle at the bottom, we form a saturated solution. 

5.  Solubility of Sodium Chloride 

Q.5: How much sodium chloride can dissolve in 100g of water at 20°C to form a 

saturated solution? 
Ans: 36g of sodium chloride can dissolve in 100g of water at 20°C to form a saturated 

solution. 

6.  Solubility of Table Sugar 

Q.6: How much table sugar can dissolve in 100g of water at 20°C to form a 

saturated solution? 
Ans: 203.9g of table sugar can dissolve in 100g of water at 20°C to form a saturated 

solution. 

7.  Comparison of Solubilities 

Q.7: How does the solubility of table sugar in water compare to that of sodium 

chloride at 20°C? 
Ans: The solubility of table sugar in water is much greater than that of sodium chloride 

at 20°C. 

8.  Reason for Greater Solubility of Sugar 

Q.8: Why does table sugar dissolve in larger amounts in water compared to 

sodium chloride? 
Ans: Sugar molecules are larger than salt ions, so more water molecules can surround a 

single sugar molecule, causing it to dissolve in larger amounts. 
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9.  Everyday Examples of Mixtures 

Q.9: How are mixtures related to our everyday lives? 
Ans: The air we breathe, the foods we consume, the fluids in our body, and solids like 

steel we use are all either homogeneous or heterogeneous mixtures. 

10.  Behavior of Sugar in Water 

Q.10: What happens to sugar added to water after the solution becomes saturated? 
Ans: Any more sugar added to the saturated solution will settle down at the bottom of 

the beaker and will not dissolve. 

11.  Saturated Solution Definition Extension 

Q.11: Can the definition of a saturated solution change with temperature? 
Ans: Yes, the maximum amount of solute that a solvent can dissolve to form a 

saturated solution is dependent on temperature. 

12.  Unsaturated Solution Continuity 

Q.12: What happens if you continue to add sugar to an unsaturated solution? 
Ans: The solution remains unsaturated until it reaches the point where no more sugar 

can dissolve. After that, it becomes saturated. 

13.  Sugar Molecule Surrounding 

Q.13: How do water molecules interact with sugar molecules to cause them to 

dissolve? 
Ans: More water molecules can surround a single sugar molecule, causing it to dissolve 

in larger amounts. 

Long Answer Questions (LAQs) 

Q.1: What is the Difference Between Saturated and Unsaturated Solutions, and 

How Are They Formed? 

Ans: Definition: 
A solution is a homogeneous mixture of a solute and a solvent. The terms 

"saturated" and "unsaturated" refer to the amount of solute that can dissolve in a 

solvent at a given temperature. 

Unsaturated Solutions: 
An unsaturated solution is one that can still dissolve more solute at a specific 

temperature. For example, when 5 grams of table sugar is added to 100 grams of 

water and stirred, the sugar dissolves completely. If another 5 grams of sugar is 

added and it also dissolves, the solution remains unsaturated. This indicates that 

the solvent (water) has not yet reached its maximum capacity to dissolve the 

solute (sugar). 

Saturated Solutions: 
As more sugar is added, there comes a point where no additional sugar can 

dissolve in the water. At this stage, the solution is termed saturated. For instance, 
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if you continue to add sugar until it no longer dissolves and begins to settle at the 

bottom of the beaker, you have created a saturated solution. This means that the 

maximum amount of solute has been dissolved in the solvent at that particular 

temperature. 

Conclusion: 
In summary, the key difference between saturated and unsaturated solutions lies 

in their capacity to dissolve additional solute. An unsaturated solution can still 

dissolve more solute, while a saturated solution has reached its maximum 

solubility at a given temperature. Understanding these concepts is essential for 

various applications in chemistry, cooking, and everyday life. 

Q.2: How Do Different Solutes Affect the Formation of Saturated Solutions? 

Ans: Definition: 
The solubility of a solute in a solvent is the maximum amount of that solute that 

can dissolve in a specific amount of solvent at a given temperature. Different 

solutes have different solubilities, which affects the formation of saturated 

solutions. 

Explanation of Solubility: 
For example, when preparing saturated solutions of table sugar and sodium 

chloride in water at 20°C, it is observed that 203.9 grams of table sugar can 

dissolve in 100 grams of water, while only 36 grams of sodium chloride can 

dissolve in the same amount of water. This significant difference in solubility is 

due to the molecular structure and size of the solutes. 

Factors Influencing Solubility: 
1. Molecular Size: Sugar molecules are larger than sodium chloride ions. This 

larger size allows more water molecules to surround each sugar molecule, 

facilitating its dissolution in larger amounts. 

2. Nature of the Solute: The chemical nature of the solute also plays a crucial role. 

For instance, sugar is a covalent compound, while sodium chloride is an ionic 

compound. The interactions between solute and solvent molecules differ, 

affecting how much of each solute can dissolve. 

3. Temperature: Temperature also influences solubility. Generally, increasing the 

temperature increases the solubility of solids in liquids, allowing more solute to 

dissolve. 

Conclusion: 
In conclusion, the formation of saturated solutions is influenced by the solubility 

of different solutes, which varies based on factors such as molecular size, 

chemical nature, and temperature. Understanding these differences is essential for 

practical applications in cooking, pharmaceuticals, and various industrial 

processes. 

 

Chapter 

1 
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MCQ’s 

1. What is an unsaturated solution? 
A) A solution that cannot dissolve more amount of a solute at a particular 

temperature 

B) A solution that can dissolve more amount of a solute at a particular 

temperature 

C) A solution that has the maximum amount of solute dissolved in it 

D) A solution that has no solute dissolved in it 

2. What happens when sugar is added to water and stirred? 
A) The sugar does not dissolve in water 

B) The sugar dissolves in water 

C) The sugar settles down at the bottom of the beaker 

D) The sugar reacts with water to form a new compound 

3. What is a saturated solution? 
A) A solution that can dissolve more amount of a solute at a particular 

temperature 

B) A solution that has the maximum amount of solute dissolved in it at a 

particular temperature 

C) A solution that has no solute dissolved in it 

D) A solution that cannot dissolve more amount of a solute at a particular 

temperature 

4. What happens when more sugar is added to a saturated solution? 
A) The sugar dissolves in water 

B) The sugar settles down at the bottom of the beaker 

C) The sugar reacts with water to form a new compound 

D) The sugar does not affect the solution 

5. How does the solubility of a solute in a solvent change with temperature? 
A) It increases with increase in temperature 

B) It decreases with increase in temperature 

C) It remains the same with change in temperature 

D) It depends on the solute and solvent 

6. What is the difference between the solubility of table sugar and sodium 

chloride in water? 
A) Table sugar has lower solubility than sodium chloride 

B) Table sugar has higher solubility than sodium chloride 

C) Both have the same solubility 

D) The solubility depends on the temperature 

7. Why does table sugar have higher solubility in water than sodium chloride? 
A) Because sugar molecules are smaller than salt ions 

B) Because sugar molecules are larger than salt ions 
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C) Because sugar molecules are more reactive than salt ions 

D) Because sugar molecules are less reactive than salt ions 

8. What is the solubility of sodium chloride in 100g of water at 20°C? 
A) 20g  B) 36g   C) 50g   D) 100g 

9. What is the solubility of table sugar in 100g of water at 20°C? 
A) 20g  B) 36g   C) 203.9g  D) 100g 

10. What is the relationship between the size of solute molecules and their 

solubility in a solvent? 
A) Larger molecules have lower solubility 

B) Larger molecules have higher solubility 

C) Smaller molecules have higher solubility 

D) The size of molecules does not affect their solubility 

11. What is an example of a saturated solution? 
A) A solution of sugar in water at 20°C with 203.9g of sugar dissolved in 100g of 

water 

B) A solution of sodium chloride in water at 20°C with 36g of sodium chloride 

dissolved in 100g of water 

C) A solution of sugar in water at 20°C with 20g of sugar dissolved in 100g of 

water 

D) A solution of sodium chloride in water at 20°C with 20g of sodium chloride 

dissolved in 100g of water 

12. What is the difference between an unsaturated and a saturated solution? 
A) An unsaturated solution has more solute dissolved in it than a saturated 

solution 

B) A saturated solution has more solute dissolved in it than an unsaturated 

solution 

C) An unsaturated solution has the same amount of solute dissolved in it as a 

saturated solution 

D) The amount of solute dissolved in an unsaturated and a saturated solution 

depends on the temperature 

13. How does the amount of solute affect the saturation of a solution? 
A) Increasing the amount of solute increases the saturation of the solution 

B) Decreasing the amount of solute increases the saturation of the solution 

C) The amount of solute does not affect the saturation of the solution 

D) The saturation of the solution depends on the temperature 

14. What happens when a solution is heated? 
A) The solubility of the solute decreases 

B) The solubility of the solute increases 

C) The solubility of the solute remains the same 

D) The solution becomes unsaturated 
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15. What is the effect of increasing the temperature of a solution on the solubility 

of the solute? 
A) The solubility of the solute decreases 

B) The solubility of the solute increases 

C) The solubility of the solute remains the same 

D) The solubility of the solute becomes zero 

ANSWERS KEY 

 

  

 
 

1.8 Effect of Temperature on the Solubility 

Short Answer Questions 

Q.1: What is solubility? 
Ans: Solubility is the amount of solute that can dissolve in 100g of a solvent at a 

particular temperature. 

Q.2: How does temperature affect the solubility of different compounds? 
Ans: Change in temperature has different effects on the solubility of different 

compounds. Usually, solubility increases with the increase in temperature, but this 

is not a general rule. 

Q.3: Give examples of compounds whose solubility in water increases with 

temperature. 
Ans: Examples of compounds whose solubility in water increases with temperature 

include potassium nitrate (KNO₃), silver nitrate (AgNO₃), and potassium chloride 

(KCl). 

Q.4: How does the solubility of sodium chloride in water change with 

temperature? 
Ans: The solubility of sodium chloride in water does not increase appreciably with an  

increase in temperature. 

Q.5: Give examples of compounds whose solubility decreases with temperature. 
Ans: Examples of compounds whose solubility decreases with temperature include 

lithium carbonate (Li₂CO₃) and calcium chromate (CaCrO₄). 
Q.6: How does the solubility of gases in water change with temperature? 
Ans: The solubility of gases in water decreases with an increase in temperature. 

Q.7: How does the solubility of copper sulphate change with temperature? 
Ans: The solubility of copper sulphate increases with an increase in temperature. 

Q.8: How does the solubility of sodium nitrate change with temperature? 
Ans: The solubility of sodium nitrate increases with an increase in temperature. 

1 B 2 B 3 B 4 B 5 A 

6 B 7 B 8 B 9 C 10 B 

11 B 12 B 13 A 14 B 15 B 



 
 

Stars Notes – 9th (Chemistry)                                   Chapter 1: States of Matter and Phase Changes 

41  
 
 

www.starspublications.com 

Q.9: How does the solubility of calcium hydroxide change with temperature? 
Ans: The solubility of calcium hydroxide decreases with an increase in temperature. 

 

Q.10: What do solubility curves represent? 
Ans: Solubility curves represent the relationship between the solubility of a solute and 

temperature, showing how solubility changes with varying temperatures. 

Q.11: What happens to the solubility of sugar in water when the solution is heated? 
Ans: When the solution is heated, the quantity of sugar dissolved in water increases, 

indicating an increase in the solubility of sugar. 

Q.12: How can the variation of solubility with temperature be useful? 
Ans: The increase in the solubility of solids in liquids with an increase in temperature 

can be used to purify them, as pure solids commonly appear as beautifully shaped 

crystals. 

Q.13: How does the solubility of carbon dioxide in water change with temperature? 
Ans: The solubility of carbon dioxide in water decreases with an increase in 

temperature. 

Q.14: Why are soda water bottles stored in the refrigerator? 
Ans: Soda water bottles are stored in the refrigerator to keep carbon dioxide gas 

dissolved in water for a longer period of time, as the solubility of gases decreases 

with an increase in temperature. 

Q.15: What are the main branches of chemistry? 
Ans: The main branches of chemistry are physical chemistry, inorganic chemistry, and 

organic chemistry. 

Long Answer Questions (LAQs) 

Q.1: How Does Temperature Affect the Solubility of Different Solutes? 

Ans: Definition: 
The solubility of a solute is defined as the maximum amount of that solute that 

can dissolve in a specific amount of solvent (usually 100 grams of water) at a 

given temperature. The effect of temperature on solubility varies among different 

solutes. 

Explanation: 
Generally, for many solid solutes, an increase in temperature leads to an 

increase in solubility. For example, potassium nitrate (KNO₃) and silver nitrate 

(AgNO₃) show increased solubility in water as the temperature rises. This 

phenomenon can be attributed to the increased kinetic energy of the solvent 

molecules, which allows them to interact more effectively with the solute 

particles, facilitating their dissolution. 

However, this trend does not apply universally. For instance, the solubility 

of sodium chloride (NaCl) does not significantly change with temperature,  
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indicating that some solutes have a relatively constant solubility regardless of 

temperature variations. Additionally, certain compounds, such as lithium 

carbonate (Li₂CO₃) and calcium chromate (CaCrO₄), exhibit decreased solubility 

with increasing temperature. 

Moreover, the solubility of gases in liquids typically decreases as 

temperature rises. For example, carbon dioxide (CO₂) is more soluble in cold 

water than in warm water, which is why soda bottles are stored in refrigerators to 

keep the gas dissolved for a longer period. 

Conclusion: In summary, temperature has a significant impact on the solubility of 

different solutes, with most solid solutes becoming more soluble at higher 

temperatures, while gases tend to be less soluble. Understanding these effects is 

crucial for various applications in chemistry, cooking, and industrial processes. 

Q.2: What Practical Applications Arise from the Variation of Solubility with 

Temperature? 

Ans: Definition: 
The variation of solubility with temperature has several practical applications in 

everyday life and industrial processes. Understanding how solubility changes can 

help in the purification of substances, the preservation of gases, and the 

formulation of solutions. 

Explanation of Applications: 

1. Purification of Solids: 
The increase in solubility of solids with temperature can be utilized to purify 

substances. For instance, when a saturated solution of a solute, such as potassium 

nitrate (KNO₃), is heated, more solute can dissolve. Upon cooling, the solubility 

decreases, leading to the formation of pure, beautifully shaped crystals as the 

excess solute precipitates out. This method is commonly used in laboratories and 

industries to obtain pure compounds. 

2. Preservation of Gases: 
The solubility of gases in liquids decreases with increasing temperature. This 

principle is applied in the storage of carbonated beverages. Soda water bottles are 

kept in refrigerators to maintain a lower temperature, which helps keep carbon 

dioxide gas dissolved in the liquid. If the temperature rises, the gas escapes, 

leading to a loss of carbonation and affecting the taste and quality of the beverage. 

3. Chemical Reactions and Processes: 
Understanding solubility and its temperature dependence is crucial in various 

chemical reactions and processes. For example, in the preparation of certain 

chemical solutions, knowing how temperature affects solubility can help chemists 

achieve the desired concentration and ensure that reactions proceed efficiently. 

Conclusion: 
In conclusion, the variation of solubility with temperature has important practical  
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applications, including the purification of solids, the preservation of gases in 

beverages, and the optimization of chemical processes. Recognizing these 

applications enhances our understanding of chemistry and its relevance in 

everyday life. 

 

MCQ’s 

1. What is the solubility of a solute? 
A) The amount of solute that cannot dissolve in a solvent 

B) The amount of solute that can dissolve in 100g of a solvent at a particular 

temperature 

C) The amount of solute that can dissolve in any amount of a solvent 

D) The amount of solute that is insoluble in a solvent 

2. How does the solubility of most solids in liquids change with increase in 

temperature? 
A) It decreases    B) It increases  

C) It remains the same   D) It becomes zero 

3. What happens to the solubility of sodium chloride in water when the 

temperature is increased? 
A) It increases appreciably  B) It decreases appreciably 

C) It remains the same  D) It increases slightly 

4. What is the effect of increase in temperature on the solubility of lithium 

carbonate in water? 
A) It increases    B) It decreases   

C) It remains the same   D) It becomes zero 

5. How does the solubility of gases in water change with increase in 

temperature? 
A) It increases    B) It decreases   

C) It remains the same   D) It becomes zero 

6. What is the solubility curve of potassium nitrate in water like? 
A) It is a straight line 

B) It is a curved line that increases with temperature 

C) It is a curved line that decreases with temperature D) It is a zigzag line 

7. What happens when a saturated solution of sugar is heated? 
A) The solubility of sugar decreases 

B) The solubility of sugar increases 

C) The solubility of sugar remains the same 

D) The solubility of sugar becomes zero 

8. What is the effect of heating a supersaturated solution of sugar? 
A) The sugar crystallizes out of the solution 
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B) The sugar dissolves further in the solution 

C) The solution becomes unsaturated 

D) The solution remains supersaturated 

9. How can the increase in solubility of solids in liquids with increase in 

temperature be useful? 
A) It can be used to purify solids 

B) It can be used to separate solids from liquids 

C) It can be used to increase the density of solids 

D) It can be used to decrease the density of solids 

10. Why are soda water bottles stored in the refrigerator? 
A) To increase the solubility of carbon dioxide gas in water 

B) To decrease the solubility of carbon dioxide gas in water 

C) To keep the soda water cold    D) To keep the soda water from going flat 

11. What is the relationship between the solubility of a solute and the 

temperature of the solution? 
A) The solubility of the solute decreases with increase in temperature 

B) The solubility of the solute increases with increase in temperature 

C) The solubility of the solute remains the same with change in temperature 

D) The solubility of the solute becomes zero at a certain temperature 

12. What is the effect of temperature on the solubility of copper sulphate in 

water? 
A) The solubility decreases with increase in temperature 

B) The solubility increases with increase in temperature 

C) The solubility remains the same with change in temperature 

D) The solubility becomes zero at a certain temperature 

13. How does the solubility of sodium nitrate in water change with increase in 

temperature? 
A) It decreases B) It increases  C) It remains the same D) It becomes zero 

14. What is the effect of temperature on the solubility of calcium hydroxide in 

water? 

 

A) The solubility increases with increase in temperature 

B) The solubility decreases with increase in temperature 

C) The solubility remains the same with change in temperature 

D) The solubility becomes zero at a certain temperature 

15. What is the relationship between the solubility of a gas in a liquid and the 

temperature of the solution? 
A) The solubility of the gas increases with increase in temperature 

B) The solubility of the gas decreases with increase in temperature 

C) The solubility of the gas remains the same with change in temperature 

D) The solubility of the gas becomes zero at a certain temperature 
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16. What is the effect of increase in temperature on the solubility of potassium 

chloride in water? 
A) It decreases  B) It increases  C) It remains the same D) It becomes zero 

17. How does the solubility of silver nitrate in water change with increase in  

temperature? 
A) It decreases B) It increases   C) It remains the same D) It becomes zero 

18. What is the effect of temperature on the solubility of calcium chromate in 

water? 
A) The solubility increases with increase in temperature 

B) The solubility decreases with increase in temperature 

C) The solubility remains the same with change in temperature 

D) The solubility becomes zero at a certain temperature 

19. How does the solubility of potassium nitrate in water change with increase in 

temperature? 
A) It decreases B) It increases   C) It remains the same D) It becomes zero 

20. What is the general trend of the solubility of solids in liquids with increase in 

temperature? 
A) The solubility decreases  B) The solubility increases 

C) The solubility remains the same D) The solubility becomes zero 

ANSWERS KEY 

 

 

  

 

Solved Exercise 

MCQ’s 

1. Matter is present in neon signs in the state of:  

(A) Supercritical fluid  (B) Plasma (C) Gas  (D) Liquid crystal 

2. Hazardous effects of shopping bags are studied in:  
(A) Geochemistry   (B) Inorganic Chemistry 

(C) Analytical Chemistry  (D) Environmental Chemistry 

3.  The man-made polymer is:  
(A) Starch  (B) Polystyrene (C) Protein  (D) Cellulose 

4. The crystals of which substance has rhombic shape?  
(A) Brass  (B) Sulphur (C) Grephite  (D) Bronze 

5. Which liquid among the following is a colloidal solution? 
(A) Milk   (B) Slaked lime used for white wash 

 

1 B 2 B 3 D 4 B 5 B 

6 B 7 B 8 A 9 A 10 B 

11 B 12 B 13 B 14 B 15 B 

16 B 17 B 18 B 19 B 20 B 
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(C) Vinegar solution (D) Mixture of AgCI in water 

6. Which of the following is a heterogeneous mixzture?  
(A) A solution of calcium hydroxide in water 

(B) A solution of potassium nitrate in water 

(C) Hot chocolate   (D) Concrete mixture 

7. A state of matter whose properties are between those of liquids and 

crystalline solids: 
(A) Liquid crystal    (B) Supercritical fluid 

(C) Plasma    (D) Dark matter 

8. When the tiny visible particles of a substance are dispersed through a 

medium, the mixture is named as: 
(A) True solution (B) Colloid (C) Suspension (D) Saturated solution 

9.  A solution of KCIO has a solubility of about 13.2g per 100 cm at 40 C. How 

its solubility will be affected, if you decrease the temperature? 
(A) The solubility will increase (B) The solubility will decrease 

(C) The solubility will remain the same  

(D) The solubility will first increase with temperature and then it will decrease 

10. You are studying the rate of hydrolysis of starch under different conditions 

of temperature. In which branch of chemistry this topic will fall? 
(A) Organic Chemistry  (B) Analytical Chemistry 

(C) Biochemistry    (D) Physical Chemistry 

ANSWERS MCQ’s 

 

 

 

Short Answer Questions 

Q.1: Why is there a need to divide Chemistry into many branches? Give three 

reasons. 
Ans: Complexity of Subject: Chemistry is a vast and complex field. Dividing it into 

branches helps to study and understand its various aspects in a more organized 

manner. 

2. Specialization: Different branches allow scientists to specialize in a particular  

area, leading to more in-depth research and advancements. 

3. Interdisciplinary Applications: Branches of chemistry often overlap with other 

sciences, helping to solve multidisciplinary problems more effectively. 

Q.2: Reactions may take place due to electrons present outside the nucleus or they 

may take place inside the nucleus. Which branches of Chemistry cover these 

two types of reactions? 
Ans: Outside the Nucleus: Physical Chemistry and Organic Chemistry cover reactions 

due to electrons outside the nucleus. 

1 B 2 D 3 B 4 B 5 A 

6 D 7 A 8 C 9 B 10 C 
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 Inside the Nucleus: Nuclear Chemistry covers reactions that take place inside the 

nucleus. 

Q.3: What types of problems are solved in analytical chemistry? 
Ans: Analytical chemistry solves problems related to the identification, quantification, 

and separation of components in a mixture, determining the composition of 

substances, and quality control in manufacturing processes. 

Q.4: Both graphite and graphene have hexagonal layered structures. What is the 

difference? 
Ans: Graphite consists of multiple layers of hexagonal carbon atoms stacked together, 

while graphene is a single layer of carbon atoms arranged in a hexagonal lattice. 

Q.5: Why are supercritical fluids important? 
Ans: Supercritical fluids are important due to their unique properties, such as the ability 

to dissolve substances like a liquid and diffuse them like a gas. They are used in 

various applications, including extraction, chemical reactions, and materials 

processing. 

Q.6: In which state does matter exist in the Sun? 
Ans: Matter in the Sun exists in the plasma state, where atoms are ionized and exist as 

a mixture of free electrons and nuclei. 

Q.7: What is the importance of graphene? 

Ans: Graphene is important due to its exceptional electrical conductivity, mechanical 

strength, and flexibility. It has potential applications in electronics, materials 

science, and energy storage. 

Q.8: Which form of matter do most of the material things in this world belong to? 
Ans: Most of the material things in this world belong to the solid state of matter. 

Constructed Response Questions 

1.  How does a supercritical state look like? 

Definition: 
A supercritical state occurs when a substance is subjected to conditions 

above its critical temperature and critical pressure, resulting in a phase that 

exhibits properties of both liquids and gases. 

Explanation: 
In a supercritical state, the substance does not have a distinct liquid or gas 

phase. Instead, it appears as a single phase that can diffuse through solids like a 

gas while maintaining a density similar to that of a liquid. For example, 

supercritical carbon dioxide (CO₂) can dissolve materials like a liquid but can 

also penetrate porous substances like a gas. This unique state allows supercritical 

fluids to be used in various applications, such as extraction processes in the food 

and pharmaceutical industries, where they can efficiently extract flavors or active 

ingredients without leaving harmful residues. 
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Visual Characteristics: 
Visually, a supercritical fluid may not have a clear boundary between 

liquid and gas, making it difficult to distinguish between the two phases. It can fill 

a container completely, exhibiting a uniform density throughout. The fluid can 

also exhibit enhanced solvating power, allowing it to dissolve a wide range of 

substances. 

2.  In what way is plasma created in a fluorescent tube? 

Definition: 
Plasma is a state of matter consisting of ionized gas, where electrons are 

separated from their nuclei, resulting in a mixture of ions and free electrons. 

Explanation: 
In a fluorescent tube, plasma is created when an electric current passes 

through a low-pressure gas, typically mercury vapor. The electric current ionizes 

the gas, stripping electrons from the mercury atoms and creating a plasma state. 

This ionization process generates free electrons and positively charged mercury 

ions. 

 

 

Light Emission: 
As the electrons collide with the mercury atoms, they transfer energy, 

causing the mercury atoms to become excited. When these excited atoms return to 

their ground state, they release energy in the form of ultraviolet (UV) light. This 

UV light then interacts with the phosphor coating on the inside of the tube, which 

fluoresces to produce visible light. Thus, the creation of plasma in a fluorescent 

tube is essential for the light-emitting process. 

 

3.  Most of the molecules we study in biochemistry are organic in nature. Where 

does the difference exist in organic and biochemistry branches of Chemistry? 

Definition: 
Organic chemistry is the study of carbon-containing compounds, while 

biochemistry focuses on the chemical processes and substances that occur within 

living organisms. 

Explanation: 
The primary difference between organic chemistry and biochemistry lies 

in their scope and application. Organic chemistry encompasses a wide range of 

carbon compounds, including hydrocarbons, alcohols, acids, and more, regardless 

of their biological relevance. It deals with the synthesis, structure, and reactions of 

these compounds. 

In contrast, biochemistry specifically examines the molecular mechanisms 

and chemical reactions that are vital for life. This includes the study of 

biomolecules such as proteins, nucleic acids, carbohydrates, and lipids, which  
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play crucial roles in biological processes. Biochemistry integrates principles from 

both organic chemistry and biology to understand how these molecules interact, 

how they are synthesized and degraded, and how they contribute to the 

functioning of living organisms. 

Conclusion: 
In summary, while organic chemistry provides the foundational 

knowledge of carbon compounds, biochemistry applies this knowledge to 

understand the chemistry of life and the molecular basis of biological functions. 

4.  Give the reason for the brilliance shown by diamond. Can you improve it? 

Definition: The brilliance of a diamond is primarily due to its unique crystal structure 

and optical properties. 

Explanation: Diamonds have a tetrahedral crystal structure, where each carbon atom is 

covalently bonded to four other carbon atoms. This arrangement results in a 

strong and rigid lattice that contributes to the diamond's hardness and brilliance. 

The brilliance is further enhanced by the diamond's high refractive index, which 

causes light to bend significantly as it enters and exits the stone. This bending of 

light, combined with the diamond's ability to disperse light into various colors 

(fire), creates the sparkling effect that diamonds are known for. 

Improvement: 
To improve the brilliance of a diamond, one can focus on the cut of the 

diamond. A well-cut diamond maximizes the amount of light that enters and exits 

the stone, enhancing its sparkle. The angles and proportions of the cut can 

significantly affect how light interacts with the diamond. Additionally, using 

advanced polishing techniques can enhance the surface quality, further improving 

its brilliance. 

5. Explain the dissolution of sodium chloride in water. 

Definition: 
The dissolution of sodium chloride (NaCl) in water is a physical process 

where the solid salt dissociates into its constituent ions in the solvent. 

Explanation: 
When sodium chloride is added to water, the polar water molecules 

interact with the NaCl crystals. The positive end of the water molecules 

(hydrogen) is attracted to the negatively charged chloride ions (Cl⁻), while the 

negative end (oxygen) is attracted to the positively charged sodium ions (Na⁺). 
This interaction leads to the breaking of the ionic bonds in the NaCl crystal. 

As a result, the Na⁺ and Cl⁻ ions are separated and surrounded by water 

molecules, a process known as solvation. The ions become evenly distributed 

throughout the water, resulting in a homogeneous solution. The solubility of NaCl 

in water is relatively high, allowing a significant amount of salt to dissolve. 
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Conclusion: 
In summary, the dissolution of sodium chloride in water involves the 

interaction between water molecules and the ionic bonds of NaCl, leading to the 

formation of a solution where the ions are dispersed uniformly. 

6.  Why do different compounds have different solubilities in water at a 

particular temperature? 

Definition: 
The solubility of a compound in water is influenced by various factors, 

including molecular structure, intermolecular forces, and temperature. 

Explanation: 
Different compounds exhibit varying solubilities in water due to their 

unique chemical structures and the nature of their interactions with water 

molecules. For example, ionic compounds like sodium chloride (NaCl) dissolve 

well in water because the strong ionic bonds between Na⁺ and Cl⁻ ions are 

overcome by the interactions with polar water molecules. The water molecules 

surround the ions, effectively pulling them apart and allowing them to disperse in 

the solution. 

In contrast, non-polar compounds, such as oils, do not dissolve well in 

water because they lack the necessary interactions with polar water molecules. 

The hydrophobic nature of non-polar substances prevents them from mixing with 

water. 

Additionally, the size and shape of the molecules, as well as the presence 

of functional groups, can affect solubility. For instance, larger molecules may 

have lower solubility due to steric hindrance, while functional groups that can 

form hydrogen bonds with water can enhance solubility. 

Conclusion: 
In summary, the differences in solubility among compounds at a particular 

temperature arise from their molecular structure, the nature of their interactions 

with water, and the presence of functional groups that influence their ability to 

dissolve. 

7.  Why NaCl cannot be crystallized from water just like KNO₃? 

Definition: 

The crystallization of a solute from a solution depends on its solubility and 

the conditions under which crystallization occurs. 

Explanation: 

Sodium chloride (NaCl) and potassium nitrate (KNO₃) have different 

solubility characteristics in water. While KNO₃ has a high solubility that 

increases significantly with temperature, NaCl has a relatively constant solubility 

that does not change appreciably with temperature. 

When attempting to crystallize NaCl from a saturated solution, the  
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solubility limit is reached quickly, and any additional NaCl added will not 

dissolve. However, KNO₃ can be dissolved in hot water and then allowed to cool, 

leading to supersaturation and the formation of crystals as the solubility decreases 

with temperature. 

Furthermore, the crystallization process for NaCl requires specific 

conditions, such as evaporation of water or cooling, to allow the ions to come 

together and form a solid. In contrast, KNO₃ can crystallize more readily due to 

its higher solubility and the ability to form a supersaturated solution upon cooling. 

Conclusion: 
In summary, NaCl cannot be crystallized from water in the same manner 

as KNO₃ due to its lower solubility and the lack of significant changes in 

solubility with temperature, which limits the conditions necessary for effective 

crystallization. 

8. Why is graphite slippery to touch? Which property of graphite enables it to 

be used as a lubricant? 

Definition: 
Graphite is a crystalline form of carbon characterized by its unique layered 

structure, which contributes to its physical properties, including its slippery 

texture. 

Explanation: 
Graphite consists of layers of carbon atoms arranged in a two-dimensional 

hexagonal lattice. Each carbon atom is bonded to three other carbon atoms within 

the same layer through strong covalent bonds, forming a stable and rigid structure. 

However, the layers themselves are held together by much weaker van der Waals 

forces. This weak interlayer bonding allows the layers to slide over one another 

easily when a small amount of force is applied. 

As a result, when you touch graphite, the layers can shift, creating a 

slippery sensation. This property is particularly useful in applications where 

lubrication is required, such as in machinery and mechanical systems. When 

graphite is used as a lubricant, it reduces friction between moving parts, allowing 

them to operate smoothly and efficiently. 

Lubrication Property: 
The ability of graphite to act as a lubricant is primarily due to its layered 

structure and the weak forces between the layers. When graphite is applied to a 

surface, the layers can easily shear off and slide, creating a thin film that reduces 

friction. This makes graphite an excellent choice for lubricating applications, 

especially in high-temperature environments where traditional lubricants may fail. 

Conclusion:   
In summary, graphite is slippery to touch because of its layered structure, 

which allows the layers to slide over one another easily. This unique property 
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enables graphite to be used effectively as a lubricant, reducing friction and wear 

in various mechanical applications. 

 

 

Descriptive Questions 
Mention the name of the branch of Chemistry in which you will study each of the 

following topics. 

(a) Rate of a reaction: 

This topic is studied under Physical Chemistry, which focuses on the 

principles and theories that govern the rates of chemical reactions and the factors 

affecting them. 

(b) Digestion of food in the human body: 

This topic falls under Biochemistry, which examines the chemical 

processes and substances that occur within living organisms, including metabolic 

pathways and digestion. 

(c) Properties of plasma: 

The study of plasma properties is part of Physical Chemistry as well, 

particularly in the context of states of matter and thermodynamics. 

(d) Ecosystem: 

The study of ecosystems is primarily associated with Environmental 

Chemistry, which focuses on the chemical processes occurring in the 

environment and their effects on ecosystems. 

(e) Reactions taking place during fireworks: 

This topic is studied under Inorganic Chemistry, as it involves the 

chemical reactions of various inorganic compounds used in pyrotechnics. 

(f) Measurement of the absorption of wavelength with the help of ultraviolet 

spectrometer: 
This topic is studied under Analytical Chemistry, which involves 

techniques and methods for analyzing the composition of substances, including 

spectroscopic methods. 

2. What are allotropic forms? Explain the allotropic forms of carbon and sulfur. 

How does coal differ from diamond? 

Definition of Allotropic Forms: 
Allotropic forms are different structural modifications of the same 

element, which can exhibit distinct physical and chemical properties due to 

variations in the arrangement of atoms. 

Allotropic Forms of Carbon: 

1. Diamond: 
In diamond, each carbon atom is tetrahedrally bonded to four other carbon 

atoms, forming a three-dimensional network. This structure gives diamond its  
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exceptional hardness and brilliance, making it the hardest known natural material. 

2. Graphite: 
Graphite consists of layers of carbon atoms arranged in hexagonal rings. 

The layers are held together by weak van der Waals forces, allowing them to slide 

over one another. This property makes graphite slippery and an effective 

lubricant. Graphite conducts electricity due to the presence of delocalized 

electrons within its layers. 

3. Buckminster Fullerene (C₆₀): 
Fullerene is a spherical molecule made up of 60 carbon atoms arranged in 

a pattern of pentagons and hexagons. It exhibits unique properties and has 

potential applications in nanotechnology. 

Allotropic Forms of Sulfur: 

1. Rhombic Sulfur: 
This is the more stable crystalline form of sulfur at room temperature, 

consisting of S₈ molecules arranged in a rhombic crystal lattice. 

2. Monoclinic Sulfur: 
This form is less stable and forms when sulfur is heated and then cooled 

slowly. It has a different crystal structure and is also yellow but has a higher 

melting point than rhombic sulfur. 

Difference Between Coal and Diamond: 
Coal is primarily composed of carbon but also contains various impurities 

and is not a pure form of carbon like diamond. Coal has a more complex structure 

with a mixture of carbon compounds and is used primarily as a fuel source. In 

contrast, diamond is a pure crystalline form of carbon with a specific arrangement 

of atoms, resulting in its unique hardness and optical properties. 

3. What are supercritical fluids? How are they different from ordinary liquids? 

Definition of Supercritical Fluids: 
Supercritical fluids are substances that are at a temperature and pressure 

above their critical point, where they exhibit properties of both liquids and gases. 

In this state, the fluid can diffuse through solids like a gas while maintaining a 

density similar to that of a liquid. 

Characteristics of Supercritical Fluids: 

1. No Distinct Phase: 
Supercritical fluids do not have a clear boundary between liquid and gas 

phases. They can fill a container completely and exhibit uniform density 

throughout. 

2. Enhanced Solvating Power: 
Supercritical fluids have a unique ability to dissolve a wide range of 

substances, making them useful in extraction processes, such as decaffeinating 

coffee or extracting essential oils. 
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3. Temperature and Pressure Dependence: 
The properties of supercritical fluids can be adjusted by changing the 

temperature and pressure, allowing for fine-tuning of their solvating capabilities. 

Differences from Ordinary Liquids: 

1. Density: 
Supercritical fluids can have densities that are higher than gases but lower 

than liquids, depending on the conditions. 

2. Diffusion: 
Supercritical fluids can diffuse through solids more easily than ordinary 

liquids, allowing them to penetrate materials and dissolve solutes effectively. 

3. Viscosity: 
Supercritical fluids typically have lower viscosity than liquids, which 

enhances their ability to flow and interact with other substances. 

Conclusion: 
In summary, supercritical fluids are unique states of matter that combine 

properties of both liquids and gases, making them valuable in various industrial 

and scientific applications. 

4. Define the solubility of a solute. How does the solubility of solutes change with the 

increase in temperature? 

Definition of Solubility: 
The solubility of a solute is defined as the maximum amount of that solute 

that can dissolve in a specific amount of solvent (usually expressed in grams of 

solute per 100 grams of solvent) at a given temperature. 

Effect of Temperature on Solubility: 

1. General Trend for Solids: 
For many solid solutes, solubility tends to increase with an increase in 

temperature. This is because higher temperatures provide more kinetic energy to 

the solvent molecules, allowing them to interact more effectively with the solute 

particles and facilitate their dissolution. For example, potassium nitrate (KNO₃) 
shows increased solubility in water as the temperature rises. 

2. Exceptions: 
However, this trend does not apply universally. Some compounds, such as 

lithium carbonate (Li₂CO₃) and calcium chromate (CaCrO₄), exhibit decreased 

solubility with increasing temperature. 

3. Gases: 
In contrast, the solubility of gases in liquids generally decreases with an 

increase in temperature. For instance, carbon dioxide (CO₂) is more soluble in 

cold water than in warm water. This is why carbonated beverages are stored in 

refrigerators to keep the gas dissolved for a longer period. 
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Conclusion: 
In summary, solubility is the measure of how much solute can dissolve in 

a solvent at a specific temperature, and while many solid solutes become more 

soluble with increased temperature, gases typically become less soluble. 

5. What types of movements are present in gaseous and liquid molecules? 

Molecular Movement in Gases: 

1. Random Motion: 
Gas molecules are in constant, random motion, moving freely and rapidly 

in all directions. This motion is due to the high kinetic energy of gas molecules, 

which allows them to overcome intermolecular forces. 

2. Collisions: 
Gas molecules frequently collide with each other and with the walls of 

their container. These collisions are elastic, meaning that there is no net loss of 

kinetic energy during the collisions. 

3. Expansion: 
Gases expand to fill the entire volume of their container, and their density 

is much lower than that of liquids and solids due to the large distances between 

molecules. 

Molecular Movement in Liquids: 

1. Vibrational and Rotational Motion: 
Liquid molecules are closely packed but can still move past one another. 

They exhibit vibrational motion (oscillating around fixed positions) and rotational 

motion (spinning around their axes). 

2. Limited Freedom: 
While liquid molecules have more freedom to move than solid molecules, 

they are still held together by intermolecular forces, which restrict their movement 

compared to gases. This results in a definite volume but no definite shape, 

allowing liquids to take the shape of their container. 

3. Surface Tension: 
The cohesive forces between liquid molecules lead to surface tension, 

which causes the liquid to behave as if its surface is covered with a stretched 

elastic membrane. 

Conclusion: 
In summary, gaseous molecules exhibit random and rapid motion with 

minimal intermolecular forces, allowing them to expand and fill their container, 

while liquid molecules have more restricted movement, allowing for vibrational 

and rotational motion, resulting in a definite volume but no fixed shape. 

1. Differentiate between the areas which are studied under inorganic and 

organic chemistry. 

Definition of Organic Chemistry: 
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Organic chemistry is the branch of chemistry that focuses on the study of 

carbon-containing compounds. This includes a vast array of substances, such as 

hydrocarbons (compounds made solely of carbon and hydrogen), alcohols, acids, 

esters, and biomolecules like proteins, carbohydrates, and nucleic acids. Organic 

chemistry is primarily concerned with the structure, properties, reactions, and 

synthesis of these compounds. 

Definition of Inorganic Chemistry: 
Inorganic chemistry, on the other hand, is the branch of chemistry that 

deals with inorganic compounds, which typically do not contain carbon-hydrogen 

(C-H) bonds. This field encompasses a wide variety of substances, including 

metals, minerals, salts, and coordination compounds. Inorganic chemistry focuses 

on the properties, reactions, and synthesis of these compounds, as well as their 

applications in various fields such as catalysis, materials science, and medicine. 

Key Differences: 

1. Composition: 
Organic Chemistry: Primarily studies compounds containing carbon, often in 

combination with hydrogen, oxygen, nitrogen, sulfur, and phosphorus. 

Inorganic Chemistry: Focuses on compounds that do not primarily contain 

carbon, including metals, minerals, and organometallic compounds (which 

contain metal-carbon bonds). 

2. Types of Compounds: 
Organic Chemistry: Includes a wide range of compounds such as hydrocarbons, 

alcohols, carboxylic acids, and polymers. 

Inorganic Chemistry: Covers a diverse array of substances, including salts, 

oxides, coordination complexes, and transition metal compounds. 

3. Reactivity and Mechanisms: 
Organic Chemistry: Often involves complex reaction mechanisms, including 

nucleophilic and electrophilic reactions, and the formation of functional groups. 

Inorganic Chemistry: Focuses on coordination chemistry, oxidation-reduction 

reactions, and the behavior of metals and nonmetals in various environments. 

4. Applications: 
Organic Chemistry: Plays a crucial role in pharmaceuticals, agriculture 

(pesticides and fertilizers), and the development of new materials (polymers and 

plastics). 

Inorganic Chemistry: Is essential in fields such as catalysis, materials science 

(ceramics and metals), and environmental chemistry (studying minerals and 

pollutants). 

Conclusion: 
In summary, organic chemistry and inorganic chemistry are two distinct 

branches of chemistry that differ in their focus on the types of compounds studied, 

their composition, reactivity, and applications. Understanding these differences is 
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essential for grasping the broader field of chemistry and its various applications in 

science and industry. 

Investigative Questions 

1. Preparation of Solutions and Purification of Potassium Nitrate through 

Crystallization 

Definition of Crystallization: 
Crystallization is a process used to purify solid compounds by forming 

pure crystals from a solution. This technique takes advantage of the differences in 

solubility of the compound at different temperatures. 

Preparation of Potassium Nitrate Solution: 

1. Dissolving the Solute: 

To purify potassium nitrate (KNO₃), start by taking a specific amount of 

potassium nitrate and adding it to a beaker containing distilled water. The amount 

of water should be sufficient to dissolve the potassium nitrate completely at a 

higher temperature. For example, you might use about 100 grams of water for 

every 36 grams of potassium nitrate. 

2. Heating the Solution: 
Heat the beaker gently on a hot plate or a spirit lamp while stirring the 

solution. As the temperature increases, the solubility of potassium nitrate in water 

also increases, allowing more of the solute to dissolve. Continue adding 

potassium nitrate until no more can dissolve, creating a saturated solution. 

3. Cooling the Solution: 
Once the solution is saturated, remove it from the heat and allow it to cool 

slowly to room temperature. As the temperature decreases, the solubility of 

potassium nitrate decreases, leading to the formation of crystals. 

4. Crystallization: 
After a period of cooling, you will notice that potassium nitrate begins to 

crystallize out of the solution. The crystals will form as the excess solute 

precipitates out. 

5. Collecting the Crystals: 
Once crystallization is complete, filter the solution using filter paper to 

separate the solid potassium nitrate crystals from the remaining liquid (mother 

liquor). Rinse the crystals with a small amount of cold distilled water to remove 

any impurities. 

6. Drying the Crystals: 
Finally, allow the collected crystals to dry completely in a desiccator or on 

a clean surface. The resulting potassium nitrate crystals are now purified and can 

be used for various applications. 

Conclusion: 
In summary, the crystallization process for purifying potassium nitrate  
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involves dissolving the compound in hot water, allowing it to cool, and then 

collecting the formed crystals. This method effectively removes impurities and 

yields pure potassium nitrate. 

2. The Miracle Material: Properties of Graphene Useful in Electronics 

Definition of Graphene: 
Graphene is a single layer of carbon atoms arranged in a two-dimensional 

honeycomb lattice. It is known for its remarkable properties, making it a "miracle 

material" with potential applications in various fields, particularly electronics. 

Key Properties of Graphene: 

1. High Electrical Conductivity: 
One of the most significant properties of graphene is its exceptional 

electrical conductivity. The delocalized π-electrons in the carbon lattice allow for 

easy movement of charge carriers, making graphene an excellent conductor of 

electricity. This property is crucial for electronic components, such as transistors 

and conductive inks. 

2. High Thermal Conductivity: 
Graphene also exhibits outstanding thermal conductivity, allowing it to 

efficiently dissipate heat. This property is beneficial in electronic devices, where 

managing heat is essential for performance and longevity. 

3. Mechanical Strength: 
Graphene is incredibly strong, with a tensile strength over 100 times 

greater than that of steel. This strength, combined with its lightweight nature, 

makes it an ideal material for flexible and durable electronic devices. 

4. Flexibility and Transparency: 
Graphene is both flexible and transparent, which allows it to be used in 

applications such as flexible displays and touchscreens. Its transparency makes it 

suitable for use in optoelectronic devices, such as solar cells and light-emitting 

diodes (LEDs). 

5. High Surface Area: 
The large surface area of graphene enhances its performance in various 

applications, including sensors and energy storage devices like super capacitors 

and batteries. 

Conclusion:  
In summary, graphene's unique properties, including high electrical and 

thermal conductivity, mechanical strength, flexibility, and transparency, make it 

an invaluable material in the field of electronics. Its potential applications range 

from advanced transistors to flexible displays, positioning graphene as a key 

player in the future of electronic technology. 


