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Together With Chemistry Class 12
Solutions

Together with chemistry class 12 solutions is an essential chapter for students
pursuing their Class 12 science stream. It forms a crucial part of the Chemistry syllabus
and lays the foundation for understanding various concepts related to solutions, their
properties, and their applications. Mastering this chapter not only helps in scoring good
marks but also enhances your scientific understanding of how substances interact in
solutions, which is vital for higher studies in chemistry and related fields. In this
comprehensive guide, we will explore the key concepts covered in the Chapter
"Solutions" in Class 12 Chemistry, discuss the importance of understanding solutions, and
provide tips to excel in exams. Whether you're preparing for CBSE, ISC, or other boards,
this article aims to be a valuable resource for your studies.

Understanding the Basics of Solutions

To grasp the concepts of Chemistry Class 12 Solutions, it’s crucial to start with basic
definitions and fundamental principles.

What is a Solution?

A solution is a homogeneous mixture composed of two or more substances. In a solution,
the component present in the largest amount is called the solvent, while the other
substances are called solutes. Key Points: - Homogeneous mixture: The composition is
uniform throughout. - Components: Solvent and solutes. - Examples: Salt in water, sugar
in tea, alcohol in water.

Types of Solutions Based on State of Components

Solutions can be classified based on the physical state of their components: 1. Solid-liquid
solutions: e.g., Salt solution, sugar solution. 2. Liquid-liquid solutions: e.g., Alcohol in
water. 3. Solid-gas solutions: e.g., Alloys like bronze. 4. Gas-gas solutions: e.g., Air
(nitrogen, oxygen, carbon dioxide).

Factors Affecting the Formation of Solutions

Several factors influence the formation and properties of solutions: - Nature of solute and
solvent. - Temperature. - Pressure (mainly for gases). - Concentration.



Key Concepts and Properties of Solutions

Understanding the properties of solutions is central to mastering this chapter. These
properties include various colligative properties, concentration expressions, and
solubility.

Concentration of Solutions

The concentration indicates how much solute is present in a given amount of solution.
Common units include: - Molarity (M): Moles of solute per liter of solution. - Molality (m):
Moles of solute per kilogram of solvent. - Mass percentage: (Mass of solute / Total mass of
solution) × 100. - Volume percentage: (Volume of solute / Total volume of solution) ×
100. - Normality (N): Equivalents of solute per liter of solution.

Solubility and Factors Affecting It

Solubility refers to the maximum amount of solute that can dissolve in a solvent at a
specified temperature. Factors affecting solubility: - Nature of solute and solvent. -
Temperature (most solids dissolve more at higher temperatures). - Pressure (significant
for gases).

Colligative Properties of Solutions

Colligative properties depend only on the number of solute particles, not their identity.
They include: - Vapor pressure lowering - Boiling point elevation - Freezing point
depression - Osmotic pressure Understanding these properties helps in determining
molecular weights, analyzing solutions, and various industrial applications.

Raoult’s Law

This law states that the vapor pressure of a solvent in a solution is proportional to the
mole fraction of the solvent. Mathematically: \[ P_{solution} = X_{solvent} \times
P^{0}_{solvent} \] where \( P^{0}_{solvent} \) is the vapor pressure of pure solvent.

Elevation in Boiling Point and Depression in Freezing Point

These are important colligative properties and can be calculated using formulas involving
molality and molar mass.

Types of Solutions Based on Solute Concentration

Knowing the different types of solutions based on concentration helps in understanding
their behavior and applications.
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Ideal and Non-Ideal Solutions

- Ideal solutions: Follow Raoult’s law at all compositions; interactions between molecules
are similar. - Non-ideal solutions: Deviate from Raoult’s law; interactions differ.

Saturated, Unsaturated, and Supersaturated Solutions

- Unsaturated solution: Can dissolve more solute. - Saturated solution: Cannot dissolve
more solute at a given temperature. - Supersaturated solution: Contains more solute than
equilibrium allows; unstable and can crystallize easily.

Applications and Importance of Solutions

Solutions are integral to numerous practical applications across industries and daily life.

Industrial Uses

- Pharmaceuticals: Formulation of medicines. - Food Industry: Salting, sugar solutions,
flavoring. - Chemical Manufacturing: Catalysts, electrolytes. - Water Treatment:
Desalination and purification.

Laboratory Applications

- Preparation of standard solutions. - Titrations and qualitative analysis. - Determination
of molecular weights.

Daily Life Examples

- Saline solutions for medical use. - Soft drinks and flavored beverages. - Household
cleaning agents.

Preparation and Calculation of Solutions

Achieving a solution of desired concentration involves precise calculations and proper
techniques.

Steps to Prepare a Solution

1. Calculate the amount of solute needed based on the desired concentration. 2. Weigh
the solute accurately. 3. Dissolve the solute in a part of the solvent. 4. Make up the
volume to the desired level with additional solvent.

Sample Calculation: Preparing 1 L of 0.1 M NaCl Solution

- Molar mass of NaCl = 58.44 g/mol. - Moles required = 0.1 mol. - Mass of NaCl = 0.1 mol



× 58.44 g/mol = 5.844 g. - Procedure: - Weigh 5.844 g of NaCl. - Dissolve in less than 1 L
of distilled water. - Make up volume to 1 L.

Common Problems and Tips for Solving Solutions-
related Questions

Practice is key to mastering solutions problems. Here are some tips: - Always write down
known data. - Convert units where necessary. - Use appropriate formulas carefully. - Pay
attention to significant figures. - Understand the concept behind each calculation.

Summary of Important Points

- Solutions are homogeneous mixtures with solvent and solute. - Concentration
expressions include molarity, molality, and percentage. - Colligative properties depend on
the number of particles. - Solubility varies with temperature, pressure, and nature of
substances. - Solutions have vast applications in industry, laboratories, and daily life.

Conclusion: Mastering Chemistry Class 12 Solutions

Understanding "together with chemistry class 12 solutions" is fundamental for any
student aiming to excel in organic and inorganic chemistry. By grasping the core
concepts, practicing calculations, and understanding real-world applications, students can
build a strong foundation in chemistry. Regular revision, solving previous years' question
papers, and clear conceptual understanding are the keys to success in this chapter.
Remember, solutions are not just a chapter in your syllabus; they are the basis of many
processes in science and industry. Embrace the learning process, stay curious, and
explore the fascinating world of chemistry solutions. Happy studying!

Together with Chemistry Class 12 Solutions: A Comprehensive Guide Together with
chemistry class 12 solutions serves as a pivotal topic in the curriculum, bridging
fundamental concepts with practical applications. Understanding solutions is essential not
only for academic success but also for grasping real-world phenomena in industries,
environmental science, and everyday life. This article delves deep into the core
principles, types, properties, and applications of solutions, providing students with a
clear, engaging, and thorough comprehension of this vital subject. Introduction to
Solutions Solutions are homogeneous mixtures composed of two or more substances
uniformly distributed at the molecular or ionic level. They are omnipresent — from the
salt in your kitchen to complex pharmaceutical formulations. The study of solutions helps
us understand how substances dissolve, interact, and influence various physical and
chemical properties. What Are Solutions? A solution comprises a solute (the substance
dissolved) and a solvent (the medium in which the solute dissolves). The components
may be gases, liquids, or solids, and their combination depends on the nature and
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conditions of the mixture. Importance of Studying Solutions - Chemical reactions: Many
reactions occur in solutions, affecting reaction rates and equilibria. - Industrial processes:
Manufacturing of medicines, dyes, and food products relies heavily on solution chemistry.
- Environmental impact: Understanding pollutant dispersion and water treatment involves
solution principles. - Daily life: From beverage preparation to cleaning agents, solutions
play a functional role. Types of Solutions: Based on State and Composition Based on State
of Components - Gaseous solutions: Air (a mixture of gases) - Liquid solutions: Saltwater,
sugar syrup - Solid solutions: Alloy metals like bronze, brass Based on Concentration -
Dilute solutions: Small amount of solute relative to solvent - Concentrated solutions:
Large amount of solute - Saturated solutions: Maximum solute dissolved at a given
temperature - Unsaturated solutions: Can dissolve more solute - Supersaturated
solutions: Excess solute dissolved under specific conditions, unstable Properties of
Solutions Understanding the properties of solutions helps predict their behavior and
interactions. 1. Vapor Pressure Lowering When a non-volatile solute is added to a solvent,
the vapor pressure of the solvent decreases. This principle explains phenomena like
boiling point elevation. 2. Boiling Point Elevation and Freezing Point Depression - Boiling
Point Elevation: The temperature at which the vapor pressure equals atmospheric
pressure increases with solute addition. - Freezing Point Depression: The freezing point
decreases as solute particles interfere with crystal formation. 3. Osmotic Pressure The
pressure required to prevent osmosis (movement of solvent across a semi-permeable
membrane). It is crucial in biological systems like cell function. 4. Colligative Properties
Properties that depend only on the number of solute particles, not their identity, include
vapor pressure lowering, boiling point elevation, freezing point depression, and osmotic
pressure. Factors Affecting Solubility Solubility determines how much solute can be
dissolved in a solvent at a given temperature and pressure. 1. Nature of Solvent and
Solute - Like dissolves like: polar solutes dissolve in polar solvents; non-polar in non-polar.
2. Temperature - Typically, solubility of solids increases with temperature. - Gases are
less soluble at higher temperatures. 3. Pressure (Henry’s Law) - Solubility of gases in
liquids increases with pressure. 4. Presence of Other Substances - Common ion effect and
complex formation can influence solubility. Methods to Express and Calculate Solution
Concentration 1. Molarity (M) Number of moles of solute per liter of solution. 2. Molality
(m) Number of moles of solute per kilogram of solvent. 3. Mass Percent (% w/w) Mass of
solute divided by total solution mass, multiplied by 100. 4. Volume Percent (% v/v)
Volume of solute per 100 mL of solution. 5. Normality (N) Number of equivalents per liter
of solution, useful in acid-base and redox reactions. Colligative Properties and Their
Applications 1. Determining Molecular Weights By measuring colligative properties like
boiling point elevation or freezing point depression, one can deduce molecular weights of
unknown substances. 2. Preservation and Food Industry Adding salt or sugar to food
products relies on colligative properties to inhibit microbial growth. Solution Equilibria and
Ion Concentration 1. Solubility Product (Ksp) Defines the solubility of sparingly soluble
salts; critical in predicting whether a salt will precipitate. 2. Common Ion Effect Presence



of an ion already in solution shifts equilibrium, affecting solubility. 3. Complex Ion
Formation Formation of complex ions can increase the solubility of certain salts,
impacting analytical chemistry and industrial processes. Applications of Solutions in Daily
Life and Industry 1. Pharmaceuticals - Formulating medicines that dissolve effectively -
Controlling osmotic pressure in IV solutions 2. Environmental Science - Water purification
through desalination and filtration - Controlling pollutant levels in water bodies 3. Food
Technology - Preservatives like salt and sugar - Beverages with controlled concentrations
4. Industrial Manufacturing - Metal alloy production - Chemical synthesis involving
solutions Laboratory Techniques and Experiments 1. Preparation of Standard Solutions
Accurate measurement and dilution for titrations and analyses. 2. Determination of Mole
Fraction and Molarity Using titration data to calculate concentrations. 3. Measuring
Colligative Properties Using a cryoscope or ebulliometer to determine molecular weights.
Key Concepts for Class 12 Students - Understand the difference between types of
solutions and their properties. - Be able to calculate concentration using various methods.
- Grasp the significance of colligative properties and their applications. - Recognize the
factors influencing solubility. - Apply solution principles to practical scenarios like
titrations and industrial processes. Conclusion Together with chemistry class 12 solutions
offers a window into the intricate world of mixtures, properties, and interactions that
underpin countless natural and technological processes. Mastery of this topic not only
prepares students for examinations but also equips them with analytical tools to
understand and engage with the scientific and industrial environment around them. As
you explore the depths of solutions, remember that the principles learned extend beyond
textbooks into the very fabric of daily life, making the study of solutions both
fundamental and fascinating.

Questions & Answers About together with chemistry
class 12 solutions

N
o

Question Answer

1 What are the main topics
covered in 'Together with
Chemistry Class 12
Solutions'?

The book covers topics such as solutions, types of
solutions, concentration expressions, molarity,
molality, mole concept, colligative properties, and
various laboratory preparations related to solutions.

2 How does 'Together with
Chemistry Class 12 Solutions'
help in preparing for board
exams?

It provides detailed explanations, NCERT-based
solutions, practice questions, and diagrams that
help students understand concepts thoroughly and
perform well in exams.

3 Are the solutions in the book
suitable for understanding
complex concepts like
Raoult's law and Henry's law?

Yes, the book explains complex concepts with clear
diagrams and step-by-step solutions, making them
easy to grasp for Class 12 students.
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4 Does this book include solved
numerical problems related
to solutions?

Absolutely, it contains a variety of solved numerical
problems to help students practice and master
calculation-based questions related to solutions.

5 Can 'Together with Chemistry
Class 12 Solutions' be used
as a reference for
competitive exams?

Yes, the comprehensive coverage and practice
questions make it a useful resource for competitive
exams like JEE and NEET.

6 What are the benefits of
using NCERT solutions from
this book?

NCERT solutions ensure alignment with the
syllabus, improve conceptual understanding, and
help in answering exam questions accurately and
efficiently.

7 Is the book suitable for self-
study or should it be used
with a tutor?

The book is designed for self-study, providing clear
explanations and practice questions, but can also
be supplemented with a tutor for deeper
understanding.

8 How are the diagrams and
illustrations in 'Together with
Chemistry Class 12 Solutions'
helpful?

They visually explain concepts like solution
preparation, colligative properties, and
concentration calculations, enhancing
comprehension and retention.

9 Are there revision notes or
quick tips included in this
book?

Yes, the book includes concise revision notes and
quick tips to help students review key concepts
efficiently before exams.
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