freezing point of a solution formula

freezing point of a solution formula is a fundamental concept in physical
chemistry that describes the temperature at which a liquid solution
transitions to a solid state. Understanding this formula is essential for
various scientific and industrial applications, including antifreeze
development, food preservation, and chemical manufacturing. The freezing
point of a solution is typically lower than that of the pure solvent, a
phenomenon known as freezing point depression. This article explores the
scientific principles behind the freezing point of solutions, the
mathematical formula used to calculate it, and factors influencing the
freezing point. Additionally, practical examples and applications of the
freezing point formula will be discussed to provide a comprehensive
understanding of this critical concept. The following table of contents
outlines the main topics covered in this article.
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Understanding the Freezing Point of a Solution

The freezing point of a solution refers to the temperature at which the
liquid phase of the solution begins to solidify. Unlike pure solvents,
solutions containing solutes generally freeze at lower temperatures. This
decrease in freezing temperature is directly related to the presence of
dissolved particles disrupting the formation of the solid crystalline
structure. The process is a colligative property, meaning it depends on the
ratio of solute particles to solvent molecules rather than the type of
solute. This principle plays a critical role in fields such as chemistry,
biology, and environmental science.

Definition and Significance

The freezing point is the temperature at which the vapor pressure of the
solid phase equals the vapor pressure of the liquid phase. Adding a solute to
a solvent lowers the vapor pressure of the liquid, causing the freezing point
to drop. This is significant in natural phenomena and engineered systems, as
it affects how solutions behave under changing temperature conditions. For
example, salt is spread on icy roads to reduce the freezing point of water,
preventing ice formation.



Colligative Properties and Freezing Point Depression

Freezing point depression is one of four primary colligative properties,
alongside boiling point elevation, vapor pressure lowering, and osmotic
pressure. These properties depend solely on the number of dissolved particles
in a solution. When solute particles are introduced, they interfere with the
ability of solvent molecules to organize into a solid lattice, thus requiring
a lower temperature to freeze the solution.

The Freezing Point Depression Formula

The freezing point of a solution formula is used to quantify the extent to
which the freezing point is lowered due to solute presence. It provides a
mathematical framework to calculate the freezing point depression based on
the concentration of solute particles.

The Formula Explained

The standard formula used to calculate the freezing point depression is:

ATf = Kf x m x 1

e ATf = freezing point depression (the decrease in freezing point)

e Kf = cryoscopic constant or freezing point depression constant of the
solvent (°C-kg/mol)
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molality of the solution (moles of solute per kilogram of solvent)

e i = van 't Hoff factor (number of particles the solute dissociates into)

This formula allows for precise determination of how much the freezing point
of a solution is lowered compared to the pure solvent.

Components of the Formula

Cryoscopic Constant (Kf): This constant is specific to each solvent and
represents the freezing point depression produced by a 1 molal solution of a
non-electrolyte solute. For water, the Kf value is 1.86 °C-kg/mol.

Molality (m): Molality measures the concentration of the solute in terms of
moles per kilogram of solvent, which is independent of temperature changes,
making it ideal for freezing point calculations.

Van 't Hoff Factor (i): This factor accounts for the number of particles into
which a solute dissociates in solution. For example, NaCl dissociates into
two ions (Na® and Cl7), so i = 2. Non-electrolytes like sugar have an i value
of 1.

Factors Affecting the Freezing Point of



Solutions

Several variables influence the freezing point of solutions beyond the basic
formula, including the nature of the solute and solvent, solution
concentration, and external conditions.

Type of Solute

Electrolytes dissociate into multiple ions, increasing the number of
particles in solution and thus producing a greater freezing point depression.
Conversely, non-electrolytes do not dissociate, resulting in a smaller
effect.

Concentration of Solute

The molality of the solution directly affects the freezing point lowering.
Higher concentrations mean more solute particles, which disrupt solvent
crystallization more effectively, leading to a larger freezing point
depression.

Nature of the Solwvent

The intrinsic properties of the solvent, such as its cryoscopic constant,
determine how sensitive its freezing point is to the presence of solutes.
Water, due to its hydrogen bonding, has a relatively high Kf compared to many
organic solvents.

External Pressure and Impurities

While pressure changes can affect freezing points, their impact is generally
minor compared to solute effects in typical conditions. Additionally,
impurities and dissolved gases can further alter the freezing point by
interfering with the solidification process.

Applications of the Freezing Point of a
Solution Formula

The freezing point of a solution formula is widely utilized in scientific
research, industrial processes, and everyday life to predict and control
freezing behavior in various contexts.

Antifreeze and Automotive Industry

One of the most common applications is in antifreeze formulations, where
chemicals like ethylene glycol are added to water to lower its freezing
point. This prevents engine coolant from freezing in cold climates,
protecting vehicle engines and maintaining performance.



Food Preservation and Cryopreservation

Freezing point depression principles are applied in food technology to
improve the shelf life of frozen products and in cryopreservation to protect
biological samples by controlling ice formation at subzero temperatures.

Determining Molecular Weights

Scientists use freezing point depression measurements to estimate the molar
mass of unknown solutes. By measuring ATf and knowing Kf and i, the molality
can be calculated, from which molar mass is derived.

Environmental Science

Understanding freezing point depression helps in studying natural bodies of
water, where dissolved salts and other substances affect ice formation,
influencing ecosystems and climate models.

Practical Examples and Calculations

Applying the freezing point of a solution formula involves substituting known
values into the equation to solve for unknown variables. Below are examples
illustrating typical calculations.

Example 1: Calculating Freezing Point Depression

Calculate the freezing point depression for a solution containing 1 mol of
NaCl dissolved in 1 kg of water. Given that Kf for water is 1.86 °C-kg/mol
and NaCl dissociates into two ions (i = 2):

1. Molality, m = 1 mol/kg (since 1 mol solute in 1 kg solvent)
2. Van 't Hoff factor, i = 2
3. Using the formula: ATf = Kf xm x 1 = 1.86 x 1 x 2 = 3.72°C

4. The freezing point of pure water is 0°C, so the solution freezes at
-3.72°C.

Example 2: Determining Molar Mass Using Freezing

Point Depression
A solution is prepared by dissolving an unknown non-electrolyte compound in
500 g of benzene (Kf = 5.12 °C-kg/mol). The freezing point depression

observed is 1.28 °C. Calculate the molar mass of the solute if 2 grams of
solute were used.

1. Calculate molality: ATf = Kf x m x i; 1 = 1 for non-electrolyte



2. Rearranged: m = ATf / (Kf x i) = 1.28 / (5.12 x 1) = 0.25 mol/kg

3. Calculate moles of solute: moles
0.125 mol

molality x kg solvent = 0.25 x 0.5 =

4. Calculate molar mass: molar mass mass of solute / moles = 2 g / 0.125

mol = 16 g/mol

Frequently Asked Questions

What is the formula to calculate the freezing point
depression of a solution?

The freezing point depression (ATf) can be calculated using the formula ATf =
i x Kf x m, where 1 is the van't Hoff factor, Kf is the cryoscopic constant
of the solvent, and m is the molality of the solution.

How does the van't Hoff factor (i) affect the
freezing point depression formula?

The van't Hoff factor (i) represents the number of particles a solute
dissociates into in solution. It multiplies the freezing point depression, so
greater dissociation (higher i) leads to a larger decrease in freezing point.

What units should be used for molality (m) in the
freezing point depression formula?

Molality (m) should be expressed in moles of solute per kilogram of solvent
(mol/kg) when using the freezing point depression formula.

Can the freezing point depression formula be used for
ionic compounds?

Yes, but the van't Hoff factor (i) must be considered because ionic compounds
dissociate into multiple ions in solution, affecting the total number of
particles and thus the freezing point depression.

What is the significance of the cryoscopic constant
(Kf) in the freezing point depression formula?

The cryoscopic constant (Kf) is a property of the solvent that indicates how
much the freezing point decreases per molal concentration of a non-volatile
solute; it is essential for calculating freezing point depression accurately.

How do you determine the freezing point of a solution
using the freezing point depression formula?

First, calculate the freezing point depression (ATf) using ATf = i x Kf X m,
then subtract ATf from the pure solvent's freezing point: Tf (solution) =



Tf (solvent) — ATE.

Why is molarity not used in the freezing point
depression formula instead of molality?

Molality is used because it is based on the mass of the solvent and does not
change with temperature, whereas molarity depends on volume, which can vary
with temperature, affecting accuracy in freezing point calculations.

Additional Resources

1. Understanding Colligative Properties: The Freezing Point Depression

This book offers a comprehensive introduction to colligative properties,
focusing on the freezing point depression phenomenon. It explains the
fundamental concepts behind why solutions freeze at lower temperatures than
pure solvents. Through detailed examples and problem sets, readers learn to
apply the freezing point depression formula in various chemical contexts.

2. Physical Chemistry: Solutions and Their Properties

Covering a broad range of solution behaviors, this textbook delves into the
thermodynamics and kinetics that influence freezing point changes. It
provides a clear derivation of the freezing point depression formula and
explores practical applications in industries such as food preservation and
antifreeze formulation. Ideal for undergraduate chemistry students.

3. Applied Chemistry: Freezing Point and Boiling Point Calculations

This practical guide focuses on calculation techniques for freezing and
boiling point changes in solutions. It includes step-by-step methods to use
the freezing point depression formula accurately, with real-world examples
from environmental science and pharmaceuticals. The book also discusses
experimental methods to determine molecular weights using freezing point
data.

4. Colligative Properties in Analytical Chemistry

Designed for analytical chemists, this book highlights the importance of
freezing point depression in solution analysis. It details how the freezing
point formula is used to measure solute concentrations and molecular masses.
The text also compares freezing point depression with other colligative
properties like vapor pressure lowering.

5. Thermodynamics of Solutions: Freezing Point and Beyond

This advanced text explores the thermodynamic principles underlying freezing
point depression and other solution phenomena. It provides mathematical
derivations of the freezing point formula and discusses deviations in non-
ideal solutions. The book is suited for graduate students and researchers
interested in solution chemistry.

6. Freezing Point Depression in Biochemical Solutions

Focusing on biological and biochemical contexts, this book examines how
freezing point depression affects cellular fluids and cryopreservation
techniques. It explains the formula’s application in determining solute
concentrations in blood plasma and other biological samples. The text bridges
chemistry concepts with practical biomedical applications.

7. Environmental Chemistry: Impact of Solutes on Freezing Points
This book investigates how pollutants and natural solutes influence the
freezing point of water in environmental systems. It uses the freezing point



depression formula to analyze phenomena like ice formation in lakes and roads
during winter. The content is valuable for environmental scientists and
engineers.

8. Experimental Techniques for Measuring Freezing Point Depression

Providing a hands-on approach, this book guides readers through laboratory
methods to measure freezing point changes accurately. It covers
instrumentation, data analysis, and error minimization strategies. The
freezing point depression formula is presented as a key tool for interpreting
experimental results.

9. Freezing Point Depression and Molecular Weight Determination

This specialized book focuses on using freezing point depression to determine
molecular weights of unknown solutes. It explains the theoretical background
and provides numerous worked examples and practice problems. The book is an
essential resource for students and chemists conducting molecular weight
analysis.
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new text, available in a soft cover edition, offers professors a fresh choice and outstanding value.

freezing point of a solution formula: AP Chemistry For Dummies Peter ]J. Mikulecky,
Michelle Rose Gilman, Kate Brutlag, 2008-11-13 A practical and hands-on guide for learning the
practical science of AP chemistry and preparing for the AP chem exam Gearing up for the AP
Chemistry exam? AP Chemistry For Dummies is packed with all the resources and help you need to
do your very best. Focused on the chemistry concepts and problems the College Board wants you to
know, this AP Chemistry study guide gives you winning test-taking tips, multiple-choice strategies,
and topic guidelines, as well as great advice on optimizing your study time and hitting the top of
your game on test day. This user-friendly guide helps you prepare without perspiration by
developing a pre-test plan, organizing your study time, and getting the most out or your AP course.
You'll get help understanding atomic structure and bonding, grasping atomic geometry,
understanding how colliding particles produce states, and so much more. To provide students with
hands-on experience, AP chemistry courses include extensive labwork as part of the standard
curriculum. This is why the book dedicates a chapter to providing a brief review of common
laboratory equipment and techniques and another to a complete survey of recommended AP
chemistry experiments. Two full-length practice exams help you build your confidence, get
comfortable with test formats, identify your strengths and weaknesses, and focus your studies. You'll
discover how to Create and follow a pretest plan Understand everything you must know about the
exam Develop a multiple-choice strategy Figure out displacement, combustion, and acid-base
reactions Get familiar with stoichiometry Describe patterns and predict properties Get a handle on
organic chemistry nomenclature Know your way around laboratory concepts, tasks, equipment, and
safety Analyze laboratory data Use practice exams to maximize your score Additionally, you'll have a
chance to brush up on the math skills that will help you on the exam, learn the critical types of
chemistry problems, and become familiar with the annoying exceptions to chemistry rules. Get your
own copy of AP Chemistry For Dummies to build your confidence and test-taking know-how, so you
can ace that exam!

freezing point of a solution formula: Illustrated Guide to Home Chemistry Experiments
Robert Bruce Thompson, 2012-02-17 For students, DIY hobbyists, and science buffs, who can no
longer get real chemistry sets, this one-of-a-kind guide explains how to set up and use a home
chemistry lab, with step-by-step instructions for conducting experiments in basic chemistry -- not
just to make pretty colors and stinky smells, but to learn how to do real lab work: Purify alcohol by
distillation Produce hydrogen and oxygen gas by electrolysis Smelt metallic copper from copper ore
you make yourself Analyze the makeup of seawater, bone, and other common substances Synthesize
oil of wintergreen from aspirin and rayon fiber from paper Perform forensics tests for fingerprints,
blood, drugs, and poisons and much more From the 1930s through the 1970s, chemistry sets were
among the most popular Christmas gifts, selling in the millions. But two decades ago, real chemistry
sets began to disappear as manufacturers and retailers became concerned about liability. ,em>The
[llustrated Guide to Home Chemistry Experiments steps up to the plate with lessons on how to equip
your home chemistry lab, master laboratory skills, and work safely in your lab. The bulk of this book
consists of 17 hands-on chapters that include multiple laboratory sessions on the following topics:
Separating Mixtures Solubility and Solutions Colligative Properties of Solutions Introduction to
Chemical Reactions & Stoichiometry Reduction-Oxidation (Redox) Reactions Acid-Base Chemistry
Chemical Kinetics Chemical Equilibrium and Le Chatelier's Principle Gas Chemistry
Thermochemistry and Calorimetry Electrochemistry Photochemistry Colloids and Suspensions
Qualitative Analysis Quantitative Analysis Synthesis of Useful Compounds Forensic Chemistry With
plenty of full-color illustrations and photos, [llustrated Guide to Home Chemistry Experiments offers
introductory level sessions suitable for a middle school or first-year high school chemistry laboratory
course, and more advanced sessions suitable for students who intend to take the College Board
Advanced Placement (AP) Chemistry exam. A student who completes all of the laboratories in this
book will have done the equivalent of two full years of high school chemistry lab work or a first-year
college general chemistry laboratory course. This hands-on introduction to real chemistry -- using



real equipment, real chemicals, and real quantitative experiments -- is ideal for the many thousands
of young people and adults who want to experience the magic of chemistry.

freezing point of a solution formula: Chemistry in Quantitative Language Christopher O.
Oriakhi, 2021 Chemistry in Quantitative Language is an invaluable guide to solving chemical
equations and calculations. It provides readers with intuitive and systematic strategies to carry out
the many kinds of calculations they will meet in general chemistry. This book provides innovative,
intuitive, and systematic strategies to tackle any type of calculations encountered in chemistry. Each
chapter introduces the basic theories and concepts of a particular topic, focusing on relevant
equations. Worked examples illuminate each type of problem, with carefully explained step-by-step
solutions. Since chemistry problem can be presented in a number of ways, the examples include
several versions of each questions. To help students understand and retain the procedures, the
solutions discuss not only what steps to carry out to reach solutions, but why. The second edition
contains additional problems at the end of each chapter with varying degrees of difficulty, and many
of the original examples have been revised. Book jacket.

freezing point of a solution formula: TEXT BOOK OF PHARMACEUTICS , 2025-04-05 The
Textbook of Pharmaceutics is a comprehensive guide designed to introduce students to the
fundamentals of pharmaceutical sciences. Covering essential topics in pharmacy education,
formulation sciences, and pharmaceutical calculations, this book serves as a valuable resource for
pharmacy students and professionals. The book begins with the historical background and
development of pharmacy as a profession in India, providing insights into pharmacy education,
industry, and regulatory organizations. It also discusses career opportunities in pharmacy and an
overview of pharmacopoeias, including the Indian Pharmacopoeia (IP), British Pharmacopoeia (BP),
and United States Pharmacopoeia (USP). A detailed discussion on dosage forms provides students
with basic classifications, definitions, and applications. The prescription section explains its
components, handling, and common errors, while the posology chapter focuses on dose calculation
techniques, including pediatric dosing. The pharmaceutical calculations chapter helps students
master imperial and metric system conversions, as well as percentage solutions, proof spirit, isotonic
solutions, and molecular weight calculations. The book also extensively covers powders, including
classification, advantages, disadvantages, and preparation methods such as dusting powders,
effervescent powders, and eutectic mixtures. Comprehensive insights into liquid dosage forms cover
monophasic liquids (e.g., gargles, syrups, elixirs, lotions, liniments) and biphasic systems like
suspensions and emulsions, including their preparation, stability problems, and solutions. The book
further elaborates on suppositories, discussing their types, advantages, bases, displacement value
calculations, and evaluation methods. A dedicated chapter on pharmaceutical incompatibilities
explains physical, chemical, and therapeutic incompatibilities, supported by practical examples.

freezing point of a solution formula: Chemistry John Olmsted, Greg Williams, Robert C.
Burk, 2020 Chemistry, 4th Edition is an introductory general chemistry text designed specifically
with Canadian professors and students in mind. A reorganized Table of Contents and inclusion of SI
units, [IUPAC standards, and Canadian content designed to engage and motivate readers and
distinguish this text from other offerings. It more accurately reflects the curriculum of most
Canadian institutions. Chemistry is sufficiently rigorous while engaging and retaining student
interest through its accessible language and clear problem-solving program without an excess of
material and redundancy.

freezing point of a solution formula: Chemistry: Concepts and Problems Clifford C. Houk,
Richard Post, 1996-03-09 CHEMISTRY SECOND EDITION The fast, easy way to master the
fundamentals of chemistry Have you ever wondered about the differences between liquids,gases,
and solids? Or what actually happens when something burns?What exactly is a solution? An acid? A
base? This is chemistry--thecomposition and structure of substances composing all matter, andhow
they can be transformed. Whether you are studying chemistry forthe first time on your own, want to
refresh your memory for a test,or need a little help for a course, this concise, interactive guidegives
you a fresh approach to this fascinating subject. This fullyup-to-date edition of Chemistry: Concepts



and Problems: * Has been tested, rewritten, and retested to ensure that you canteach yourself all
about chemistry * Requires no prerequisites * Lets you work at your own pace with a helpful
question-and-answerformat * Lists objectives for each chapter--you can skip ahead or findextra help
if you need it * Reinforces what you learn with chapter self-tests

freezing point of a solution formula: Principles of Modern Chemistry David W. Oxtoby, H.
Pat Gillis, Laurie J. Butler, 2016-01-01 Long considered the standard for honors and high-level
mainstream general chemistry courses, PRINCIPLES OF MODERN CHEMISTRY continues to set the
standard as the most modern, rigorous, and chemically and mathematically accurate text on the
market. This authoritative text features an atoms first approach and thoroughly revised chapters on
Quantum Mechanics and Molecular Structure (Chapter 6), Electrochemistry (Chapter 17), and
Molecular Spectroscopy and Photochemistry (Chapter 20). In addition, the text utilizes
mathematically accurate and artistic atomic and molecular orbital art, and is student friendly
without compromising its rigor. End-of-chapter study aids focus on only the most important key
objectives, equations and concepts, making it easier for students to locate chapter content, while
applications to a wide range of disciplines, such as biology, chemical engineering, biochemistry, and
medicine deepen students' understanding of the relevance of chemistry beyond the classroom.

freezing point of a solution formula: MCAT General Chemistry Review 2026-2027 Kaplan
Test Prep, 2025-07-08 Kaplan’s MCAT General Chemistry Review 2026-2027 offers an expert study
plan, detailed subject review, and hundreds of online and in-book practice questions—all authored
by the experts behind Kaplan's score-raising MCAT prep course. Prepping for the MCAT is a true
challenge. Kaplan can be your partner along the way—offering guidance on where to focus your
efforts and how to organize your review. This book has been updated to match the AAMC'’s
guidelines precisely—no more worrying about whether your MCAT review is comprehensive! The
Most Practice More than 350 questions in the book and access to even more online—more practice
than any other MCAT general chemistry book on the market. The Best Practice Comprehensive
general chemistry subject review is written by top-rated, award-winning Kaplan instructors.
Full-color, 3-D illustrations, charts, graphs and diagrams help turn even the most complex science
into easy-to-visualize concepts. All material is vetted by editors with advanced science degrees and
by a medical doctor. Online resources, including a full-length practice test, help you practice in the
same computer-based format you’ll see on Test Day. Expert Guidance High-yield badges throughout
the book identify the topics most frequently tested by the AAMC. We know the test: The Kaplan
MCAT team has spent years studying every MCAT-related document available. Kaplan’s expert
psychometricians ensure our practice questions and study materials are true to the test.

freezing point of a solution formula: A Textbook of Physical Chemistry, 6th Edition
Sharma K.K. & Sharma L.K., 2016 A Textbook of Physical Chemistry

freezing point of a solution formula: Basic Concepts of Chemistry Leo J. Malone, Theodore
Dolter, 2008-12-03 Engineers who need to have a better understanding of chemistry will benefit
from this accessible book. It places a stronger emphasis on outcomes assessment, which is the
driving force for many of the new features. Each section focuses on the development and assessment
of one or two specific objectives. Within each section, a specific objective is included, an anticipatory
set to orient the reader, content discussion from established authors, and guided practice problems
for relevant objectives. These features are followed by a set of independent practice problems. The
expanded Making it Real feature showcases topics of current interest relating to the subject at hand
such as chemical forensics and more medical related topics. Numerous worked examples in the text
now include Analysis and Synthesis sections, which allow engineers to explore concepts in greater
depth, and discuss outside relevance.

freezing point of a solution formula: Introduction to General Pharmacy Mr. Rohit Manglik,
2024-07-24 An introductory textbook covering the fundamental concepts of general pharmacy,
including dosage forms, prescription handling, and pharmaceutical calculations.

freezing point of a solution formula: IIT JEE Chemistry Exam Leaders Expert,

freezing point of a solution formula: The Journal of Physical Chemistry , 1899
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freezing point of a solution formula: 43 Years Chapterwise Topicwise Solved Papers
(2021-1979) IIT JEE Chemistry Ranjeet Shahi, 2021-01-11 1. 43 Years' Chapterwise and
Topicwise Solved papers for JEE Main & Advanced 2. The book is divided into 33 Chapters 3. Ample
Questions are given [2021-1979] for practice 4. JEE Advanced Solved Papers are provided to know
the paper pattern Cracking one of the toughest examinations requires great deal of determination
and efforts from the students that can only be achieve from the previous year's solved papers, that
provide complete idea of types of questions asked and pattern of paper. Prepared under the
observation of the subject expert, the updated edition of 43 years' Chapterwise Topicwise Solved
Papers [2021 -1979] of Chemistry is a one stop solution for the preparation of IIT JEE Mains and
Advanced. Giving complete coverage to the syllabus, this book has been categorized under 33
chapters that are supplemented with good number of questions of both JEE Mains and Advanced in
Chapterwise and Topicwise manner. For further practice 'Previous Years' Solved Papers and
Selected Questions of JEE Main (Jan & Sept) 2021' are given at the end of the book to help aspirants
for the forthcoming exam. Table of Content Some Basic Concepts of Chemistry, Atomic Structure,
Periodic Classification and Periodic Properties, Chemical Bonding, States of Matter, Chemical and
Ionic Equilibrium, Thermodynamics and Thermochemistry, Solid State, Solutions and Colligative
Properties, Electrochemistry, Chemical Kinetics, Nuclear Chemistry, Surface Chemistry, s-block
Elements, p-block Elements-I, p-block Elements-II, Transition and Inner-Transition Elements,
Coordination Compounds, Extraction of Metals, Qualitative Analysis, Organic Chemistry Basics,
Hydrocarbons, Alkyl Halides, Alcohols and Ethers, Aldehydes and Ketones, Carboxylic Acids and
their Derivatives, Aliphatic Compounds Containing Nitrogen, Benzene and Alkyl Benzene, Aromatic
Compounds Containing Nitrogen, Aryl Halides and Phenols, Aromatic Aldehydes, Ketones and Acids,
Biomolecules and Chemistry in Everyday Life, Environmental Chemistry, JEE Advanced Solved Paper
2021.

freezing point of a solution formula: 2024-25 NCERT Class-XI & XII Chemistry Solved Papers
YCT Expert Team , 2024-25 NCERT Class-XI & XII Chemistry Solved Papers 608 1195 E. This book
contains previous solved papers and 6070 solved objective questions with detail explanation.
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