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This Class 11 Chemistry Index page contains all the topics that fall under each chapter of the class 11 chemistry syllabus as per the NCERT textbook. Students may follow the links on the subtopics to access free study material on the associated concepts (prepared by chemistry subject experts for CBSE students). Furthermore, an overview of all the
chapters and topics in the CBSE class 11 chemistry textbooks can also prove useful while crafting a preparation strategy for the CBSE board examination and other competitive examinations. Class 11 Chemistry Chapters 1. Some Basic Concepts Of Chemistry 2. Structure Of Atom 3. Classification of Elements and Periodicity 4. Chemical Bonding And
Molecular Structure 5. States Of Matter 6. Thermodynamics 7. Equilibrium 8. Redox Reactions 9. Hydrogen 10. The s -Block Elements Preparation and Properties of Some Important Compounds: 11. The p -Block Elements Some important compounds: Important compounds of Silicon and a few uses Silicon Tetrachloride, Silicones, Silicates and
Zeolites, their uses 12. Organic Chemistry- Some Basic Principles And Techniques 13. Hydrocarbons Classification of Hydrocarbons Aliphatic Hydrocarbons: Alkanes - Nomenclature, isomerism, conformation (ethane only), physical properties, chemical reactions including free radical mechanism of halogenation, combustion and pyrolysis. Alkenes -
Nomenclature, Structure of double bond (ethene), geometrical isomerism, physical properties, methods of preparation, chemical reactions: addition of hydrogen, halogen, water, hydrogen halides (Markovnikov’s addition and peroxide effect), ozonolysis, oxidation, mechanism of electrophilic addition. Alkynes - Nomenclature, structure of triple bond
(ethyne), physical properties, methods of preparation, chemical reactions: acidic character of alkynes, addition reaction of - hydrogen, halogens, hydrogen halides and water. Aromatic Hydrocarbons: 14. Environmental Chemistry Environmental pollution - air, water and soil pollution, chemical reactions in atmosphere, smog, major atmospheric
pollutants, acid rain, ozone and its reactions, effects of depletion of ozone layer, greenhouse effect and global warming - pollution due to industrial wastes, green chemistry as an alternative tool for reducing pollution, strategies for control of environmental pollution. The complete list of chapters and subtopics of the Class 11 NCERT textbook has been
provided above. This page can help provide context and structure for learning the fundamental principles covered under the Class 11 CBSE chemistry syllabus, thereby empowering the students to develop from simple to relatively complex concepts in a systematic manner. The list of chapters and subtopics given above has been prepared in
accordance with the current CBSE syllabus for class 11 chemistry. The content provided in the respective sub-topics has been designed by our expert chemistry professors for the benefit of all students. Click the links listed under each chapter to read more about all Class 11 topics in depth. Chemistry is the science that tries to understand the
properties of substances and the changes that substances undergo. Class 11 Chemistry concepts deal with the understanding of basic constituents of matter, atoms and molecules. Students must study these principles in detail in order to improve their expertise in the subject and to establish a strong foundation. Stay tuned to BYJU ‘S to master a
range of fascinating topics in Physics, Chemistry, Biology and mathematics with the aid of entertaining and engaging video lessons. Put your understanding of this concept to test by answering a few MCQs. Click ‘Start Quiz’ to begin! Select the correct answer and click on the “Finish” buttonCheck your score and answers at the end of the quiz Visit
BYJU'S for all Chemistry related queries and study materials 0 out of 0 arewrong 0 out of 0 are correct 0 out of 0 are Unattempted View Quiz Answers and Analysis Portra Images / Getty Images Chemistry is a logical science that you can teach yourself if you learn some key concepts. You can study these concepts in any order, but it's best to start with
the basics since many concepts build on each other. For example, you'll want to begin learning about units, conversion, and how atoms and molecules interact. Then you can progress to studying more complex chemistry concepts. Below are some chemistry basics that you'll want to master before you dive more into the science. While it's completely
possible to learn chemistry online, supplementing your textbook study with lab experience is always more fruitful—so find yourself a good chemistry kit and get started! It's possible to learn the basic concepts of chemistry online.Chemistry concepts should be studied in a logical order because concepts build upon each other. Jumping into the middle
of the science can lead to confusion.While it's fine to learn chemistry principles online, be aware that the lab component is an important part of the science. It's a good idea to supplement textbook learning with experiments using a chemistry kit. Introduction to Chemistry: Learn about what chemistry is, what chemists do, and why you would want to
study this science. Units & Measurements: Get a handle on the metric system and the common units used in chemistry. The Scientific Method: Scientists, including chemists, are systematic about the way they study the world. Find out how to use the scientific method to collect data and design experiments. The Elements: Elements are basic building
blocks of matter. Learn what an element is and get facts for them. The Periodic Table: The periodic table is a way elements can be organized based on their similar properties. Find out what that table is, how it was designed, and how you can use it to make your study of chemistry much easier. Atoms and Ions: Atoms are single units of an element.
Ions can be made up of one or more types of elements and carry an electrical charge. Learn about the parts of an atom and how to identify the different types of ions. Molecules, Compounds, & Moles: Atoms can be joined together to make molecules and compounds. A mole is a useful way of measuring an amount of atoms or larger components of
matter. Define these terms and learn how to perform calculations to express quantities. Chemical Formulas: Atoms and ions don't bond together randomly. Find out how to predict how many of one type of atom or ion will combine with others. Learn to name compounds. Chemical Reactions & Equations: Just as atoms and ions combine in very specific
ways, molecules and compounds react with each other in definite quantities. Learn how to tell whether or not a reaction can occur and what the products of a reaction will be. Write balanced chemical equations to describe reactions. Chemical Bonds: The atoms in a molecule or compound are attracted and repelled with respect to each other in ways
that determine the types of bonds they can form. Thermochemistry: Chemistry is the study of both matter and energy. Once you learn to balance the atoms and charge in a chemical reaction, you can examine the energy of the reaction as well. Electronic Structure: Electrons are found in regions around the nucleus of an atom. Learning about the
structure of the electron shell or electron cloud is important for understanding how atoms and ions will form bonds. Molecular Structure: Once you understand the types of bonds that can be formed between components in a substance, you can begin to predict and understand how molecules are formed and the shapes they take. Valence shell electron
pair repulsion (VSEPR) theory helps chemists understand molecular structure. Liquids & Gases: Liquids and gases are phases of matter with properties distinctly different from the solid form. Collectively, liquids and gases are termed fluids. The study of fluids and how they interact is important for understanding the properties of matter and
predicting the ways in which that matter can react. Rates of Reaction: Several factors affect how quickly and completely a reaction proceeds. Learn about these factors and how to calculate the speed at which a reaction can occur. Acids & Bases: There are several ways to define acids and bases. One way is to look at hydrogen ion concentration. No
matter which method you choose, these categories of chemicals participate in some very important reactions. Learn about acids, bases, and pH. Oxidation & Reduction: Oxidation and reduction reactions go hand in hand, which is why they are also called redox reactions. Acids and bases may be thought of as reactions involving hydrogen or protons,
while redox reactions tend to be concerned with electron gain and loss. Nuclear Reactions: Most chemical reactions involve exchanges of electrons or atoms. Nuclear reactions are concerned with what happens inside the nucleus of an atom. This includes radioactive decay, fission, and fusion. There are many branches of chemistry or chemistry
disciplines. The five main branches are organic chemistry, inorganic chemistry, analytical chemistry, physical chemistry, and biochemistry. Traditionally, the five main branches of chemistry are organic chemistry, inorganic chemistry, analytical chemistry, physical chemistry, and biochemistry. However, sometimes biochemistry is considered a
subdiscipline of organic chemistry. The branches of chemistry overlap those of physics and biology. There is also some overlap with engineering. Within each major discipline, there are many subdivisions. Chemistry, like physics and biology, is a natural science. In fact, there is considerable overlap between chemistry and these other disciplines.
Chemistry is a science that studies matter. This includes atoms, compounds, chemical reactions, and chemical bonds. Chemists explore the properties of matter, its structure, and how it interacts with other matter. Organic Chemistry: Organic chemistry is the study of carbon and its compounds. It is the study of the chemistry of life and reactions
occurring in living organisms. An organic chemistry student might study organic reactions, the structure and properties of organic molecules, polymers, drugs, or fuels. Inorganic Chemistry: Inorganic chemistry is the study of compounds not covered by organic chemistry. It is the study of inorganic compounds or compounds that don't contain a C-H
bond. A few inorganic compounds do contain carbon, but most contain metals. Topics of interest to inorganic chemists include ionic compounds, organometallic compounds, minerals, cluster compounds, and solid-state compounds. Analytical Chemistry: Analytical chemistry is the study of the chemistry of matter and the development of tools to
measure the properties of matter. Analytical chemistry includes quantitative and qualitative analysis, separations, extractions, distillation, spectrometry and spectroscopy, chromatography, and electrophoresis. Analytical chemists develop standards, chemical methods, and instrumental methods. Physical Chemistry: Physical chemistry is the branch of
chemistry that applies physics to the study of chemistry, which commonly includes the applications of thermodynamics and quantum mechanics to chemistry. Biochemistry: Biochemistry is the study of chemical processes that occur inside living organisms. Examples of key molecules include proteins, nucleic acids, carbohydrates, lipids, drugs, and
neurotransmitters. Sometimes this discipline is considered a subdiscipline of organic chemistry. Biochemistry is closely related to molecular biology, cell biology, and genetics. There are other ways chemistry can be divided into categories. Depending on who you ask, other disciplines might be included as a main branch of chemistry. Other examples
of branches of chemistry include: Astrochemistry: Astrochemistry examines the abundance of elements and compounds in the universe, their reactions to each other, and the interaction between radiation and matter. Chemical Kinetics: Chemical kinetics (or simply "kinetics") studies the rates of chemical reactions and processes and the factors that
affect them. Electrochemistry: Electrochemistry examines the movement of charge in chemical systems. Often, electrons are the charge carriers, but the discipline also investigates the behavior of ions and protons. Green Chemistry: Green chemistry looks at ways of minimizing the environmental impact of chemical processes. This includes
remediation as well as ways of improving processes to make them more eco-friendly. Geochemistry: Geochemistry examines the nature and properties of geological materials and processes. Nuclear Chemistry: While most forms of chemistry mainly deal with interactions between electrons in atoms and molecules, nuclear chemistry explores the
reactions between protons, neutrons, and subatomic particles. Polymer Chemistry: Polymer chemistry deals with the synthesis and properties of macromolecules and polymers. Quantum Chemistry: Quantum chemistry applies quantum mechanics to model and explore chemical systems. Radiochemistry: Radiochemistry explores the nature of
radioisotopes, the effects of radiation on matter, and the synthesis of radioactive elements and compounds. Theoretical Chemistry: Theoretical chemistry is the branch of chemistry that applies mathematics, physics, and computer programming to answer chemistry questions. Greenwood, Norman N.; Earnshaw, Alan (1997). Chemistry of the Elements
(2nd ed.). Butterworth-Heinemann. ISBN 978-0-08-037941-8.Laidler, Keith (1993). The World of Physical Chemistry. Oxford: Oxford University Press. ISBN 0-19-855919-4.Skoog, Douglas A.; Holler, F. James; Crouch, Stanley R. (2007). Principles of Instrumental Analysis. Belmont, CA: Brooks/Cole, Thomson. ISBN 978-0-495-01201-6.Segrensen, Torben
Smith (1999). Surface Chemistry and Electrochemistry of Membranes. CRC Press. ISBN 0-8247-1922-0.Streitwieser, Andrew; Heathcock, Clayton H.; Kosower, Edward M. (2017). Introduction to Organic Chemistry. New Delhi: Medtech. ISBN 978-93-85998-89-8. Chemistry studies matter and its interactions, used in many fields, making it exciting and
versatile.Understanding chemistry requires using math, including algebra and geometry, to solve different chemical problems.Chemistry covers many topics, such as atoms, chemical reactions, and the periodic table, helping students learn effectively. Welcome to the world of Chemistry 101! Chemistry is the study of matter. Like physicists, chemists
study the fundamental properties of matter and they also explore the interactions between matter and energy. Chemistry is a science, but it is also used in human communication and interaction, cooking, medicine, engineering, and a host of other disciplines. Although people use chemistry every day with no apparent problem, if the time comes to
take a course in chemistry in high school or college, many students are filled with dread. Don't be! Chemistry is manageable and even fun. I've compiled some study tips and resources to make your encounter with chemistry easier. Not sure where to start? Try Chemistry Basics. You need a trusty periodic table for practically all aspects of chemistry!
There are links to characteristics of elements groups, too. Periodic Table Printable Periodic Tables Groups of Elements Periodic Table Use these resources to look up unfamiliar terms, identify chemical structures, and recognize the elements. Learn about what chemistry is and how the science of chemistry is studied. Math is used in all the sciences,
including chemistry. To learn chemistry, you need to understand algebra, geometry, and some trig, as well as be able to work in scientific notation and perform unit conversions. Atoms are the basic building blocks of matter. Atoms join together to form compounds and molecules. Learn about the parts of the atom and how atoms form bonds with
other atoms. Stoichiometry describes the proportions between atoms in molecules and reactants/products in chemical reactions. Learn about how matter reacts in predictable ways so that you can balance chemical equations. The states of matter are defined by the structure of matter as well as whether it has a fixed shape and volume. Learn about
the different states and how matter transforms itself from one state to another. States of Matter Phase Diagrams Once you have learned about atoms and molecules, you're ready to examine the type of chemical reactions that can occur. Reactions in Water Types of Inorganic Chemical Reactions The properties of the elements exhibit trends based on
the structure of their electrons. The trends or periodicity can be used to make predictions about the nature of the elements. Periodic Properties & Trends Element Groups It's important to understand how substance dissolve and how mixtures behave. Solutions, Suspensions, Colloids, Dispersions Calculating Concentration Gases exhibit special
properties based on having no fixed size or shape. Acids and bases are concerned with the actions of hydrogen ions or protons in aqueous solutions. Learn about the relationships between matter and energy. Matter is always in motion! Learn about the motion of atoms and molecules, or kinetics. Factors that Affect Reaction Rate Chemical Reaction
Order Much of the chemistry that you learn is associated with electronic structure, since electrons can move around much more easily than protons or neutrons. Nuclear chemistry is concerned with the behavior of protons and neutrons in the atomic nucleus. No matter how well you understand the text or the lecture, sometimes you need to see
examples of how to approach and solve chemistry problems. Index of Worked Chemistry Problems Printable Chemistry Worksheets Test your understanding of key chemistry concepts. Doing a science fair project? Learn how to use the scientific method to design an experiment and test a hypothesis. Science Fair Project Help The periodic table of
elements is widely used in the field of Chemistry to look up chemical elements as they are arranged in a manner that displays periodic trends in the chemical properties of the elements. However, the Periodic table generally displays only the symbol of the element and not its entire name. Most of the symbols are similar to the name of the element but
some symbols of elements have Latin roots. An example for this is silver which is denoted by Ag from its Latin name “Argentum”. Another such example would be the symbol ‘Fe’ which is used to denote Iron and can be traced to the Latin word for iron, “Ferrum”. It could prove difficult for a beginner in chemistry to learn the names of all the elements
in the periodic table because these symbols do not always correspond to the English names of the elements. Practise more on Interactive Periodic Table A list of 118 elements and their symbols and atomic numbers is provided below: 118 Elements and Their Symbols and Atomic Numbers Recommended Videos Periodic Table in 60 seconds The list of
118 Elements and their symbols and atomic numbers will prove useful to beginners in chemistry. To learn more about how elements are classified in the periodic table, visit BYJU’S. Related Topics Also, check = Chemistry Concept Questions and Answers The atomic number of an atom is equivalent to the total number of electrons present in a neutral
atom or the total number of protons present in the nucleus of an atom.An element is a substance that can not be decomposed into simpler substances by ordinary chemical processes. It is the fundamental unit of the matter.There is a total of 118 elements present in the modern periodic table.A chemical symbol is a notation of one or two letters
denoting a chemical element. Example: The symbol of chlorine is Cl.The first letter is always capitalised for writing the chemical symbol of an element, while the second letter is small.Chemical symbols play a crucial role in easing the writing. It is universal, i.e. identical throughout the world.The chemical symbol of sodium metal is Na.Helium is the
smallest atom with a radius of 31 pm, while the caesium is the largest atom with a radius of 298 pm.Yes, there is an isotope of the hydrogen atom, protium, which has no neutron.The chemical symbol of gold metal is Au. Put your understanding of this concept to test by answering a few MCQs. Click ‘Start Quiz’ to begin! Select the correct answer and
click on the “Finish” buttonCheck your score and answers at the end of the quiz Visit BYJU’S for all Chemistry related queries and study materials 0 out of 0 arewrong O out of 0 are correct 0 out of 0 are Unattempted View Quiz Answers and Analysis NCERT Solutions for Class 12 Chemistry Chapter 2 Solutions provide accurate and adequate
Chemistry knowledge. The NCERT Solutions for Class 12 Chemistry can be utilised by the students to prepare for the board examination and to solve the exercise questions of the Class 12 Chemistry Chapter 2. All the solutions are created according to the latest CBSE Syllabus for 2023-24 and its guidelines. These NCERT Solutions for Class 12
Chemistry help students clear all their doubts related to this chapter with ease. Further, students might also use this resource for preparing notes and performing revisions. Click the link given below to download the NCERT Solutions for Class 12 Chemistry Chapter 2 PDF for free. NCERT Solutions for Class 12 Chemistry Chapter 2 Solutions
Download PDF carouselExampleControls112 Previous Next Chemistry Class 12 NCERT Solutions Chapter 2 Solutions - Important Questions Q 2.1) If 22 g of benzene is dissolved in 122 g of carbon tetrachloride, determine the mass percentage of carbon tetrachloride (CCl4) and benzene (C6H6). Answer 2.1: Mass percentage of Benzene (C6HG) =\
(\begin{array} {1}\frac{Mass\; of\; C {6}H {6} }{Total \;mass \;of \;the \;solution} v\times 100\end{array} \) = \(\begin{array}{l}\frac{Mass\; of\; C {6}H {6} }{Mass\;of\;C {6}H {6} + Mass\;of\;CCl {4}} \times 100\end{array} \) = \(\begin{array}{1}\frac{22}{22 + 122}\times 100\end{array} \) = 15.28% Mass percentage of Carbon
Tetrachloride (CCl4) = \(\begin{array}{l}\frac{Mass\; of\; CCl {4}}{Total \;mass \;of \;the \;solution} \times 100\end{array} \) = \(\begin{array}{l1}\frac{Mass\; of\; CCl {4} }{Mass\;of\;C {6}H {6} + Mass\;of\;CCl {4}} \times 100\end{array} \) = \(\begin{array}{l}\frac{122}{22 + 122}\times 100\end{array} \) = 84.72% Q 2.2) If benzene in a
solution contains 30% by mass in carbon tetrachloride, calculate the mole fraction of benzene. Answer 2.2: Assume the mass of benzene is 30 g in the total mass of the solution of 100 g. Mass of CCl4 = (100 — 30) g = 70 g Molar mass of benzene (C6H6) = (6 X 12 + 6 x 1) g \(\begin{array}{l}mol™{-1}\end{array} \) = 78 g \(\begin{array}

{1}mol~ {-1}\end{array} \) Therefore, the number of moles of C6H6 = \(\begin{array}{1}\frac{30}{78}\end{array} \) mol = 0.3846 mol Molar mass of CCl4 = 1 x 12 + 4 x 355 = 154 g \(\begin{array}{l}mol~ {-1}\end{array} \) Therefore, the number of moles of CCl4 = \(\begin{array}{1}\frac{70}{154}\end{array} \) mol = 0.4545 mol Thus, the
mole fraction of C6HG6 is given as \(\begin{array} {1}\frac{Number\;of\;moles\;of\;C {6}H {6} } {Number\;of\;moles\;of\;C {6}H {6} + Number\;of\;moles\;0f\;CCl {4} }\end{array} \) = \(\begin{array}{1}\frac{0.3846}{0.3846 + 0.4545}\end{array} \) = 0.458 Q 2.3) Determine the molarity of each of the solutions given below: (a) 30 g of Co(NO)3.
6H20 in 4.3 L of solution. (b) 30 mL of 0.5 M H2S04 diluted to 500 mL. Answer 2.3: We know that, Molarity = \(\begin{array} {l1}\frac{Moles\;of\;Solute} { Volume\;of\;solution\;in\;litre }\end{array} \) (a) Molar mass of Co(NO)3. 6H20 =59 + 2 (14 + 3x 16) + 6 x 18 = 291 g \(\begin{array}{l1}mol~ {-1}\end{array} \) Therefore, the moles of Co(NO)3.
6H20 = \(\begin{array} {1}\frac{30} {291 }\end{array} \) mol = 0.103 mol Therefore, molarity = \(\begin{array} {1}\frac{0.103\; mol}{4.3\; L}\end{array} \) = 0.023 M (b) Number of moles present in 1000 mL of 0.5 M H2S0O4 = 0.5 mol Therefore, the number of moles present in 30 mL of 0.5 M H2SO4 = \(\begin{array} {l1}\frac{0.5\times 30}
{1000}\; mol\end{array} \) = 0.015 mol Therefore, molarity = \(\begin{array}{1}\frac{0.015}{0.5\; L}\; mol\end{array} \) = 0.03 M Q 2.4) To make 2.5 kg of 0.25 molar aqueous solution, determine the mass of urea (NH2CONH?2) that is required. Answer 2.4: Molar mass of urea (NH2CONH2) =2(1 x 14 +2 x 1)+ 1 x 12+ 1 x 16 =60 g\
(\begin{array}{1}mol”~ {-1}\end{array} \) 0.25 molar aqueous solution of urea means 1000 g of water contains 0.25 mol = (0.25 X 60) g of urea = 15 g of urea That is, (1000 + 15) g of solution contains 15 g of urea Therefore, 2.5 kg (2500 g) of solution contains = \(\begin{array} {1}\frac{15\times 2500} {1000 + 15}\; g\end{array} \) = 36.95g=37¢g
of urea (approx.) Hence, the mass of Urea required is 37 g. Q 2.5) If 1.202 g \(\begin{array}{1}mL" {-1}\end{array} \) is the density of 20% aqueous KI, determine the following: (a) Molality of KI (b) Molarity of KI (c) Mole fraction of KI Answer 2.5: (a) Molar mass of KI = 39 + 127 = 166 g \(\begin{array}{l}mol~ {-1}\end{array} \) 20% aqueous
solution of KI means 20 g of KI is present in 100 g of solution. That is, 20 g of KI is present in (100 - 20) g of water = 80 g of water. Therefore, molality of the solution = \(\begin{array} {1}\frac{Moles\;of\;KI} {Mass\;of\;water\;in\;kg}\end{array} \) = \(\begin{array} {l1}\frac{\frac{20} {166} }{0.08}\; m\end{array} \) = 1.506 m = 1.51 m (approx.) (b) It
is given that the destiny of the solution = 1.202 \(\begin{array}{1}g\; mL"{-1}\end{array} \) Volume of 100 g solution = \(\begin{array}{l}\frac{Mass}{Density}\end{array} \) = \(\begin{array} {1}\frac{100\; g}{1.202\;g \; mL"~{-1} N\end{array} \) = 83.19 mL = \(\begin{array}{1}83.19\times 10" {-3}\; L\end{array} \) Therefore, the molarity of the
solution = \(\begin{array} {1}\frac{\frac{20}{166}\; mol} {83.19\times 10"~ {-3}\; L}\end{array} \) = 1.45 M (c) Moles of KI = \(\begin{array}{1}\frac{20} {166}\end{array} \) = 0.12 mol Moles of water = \(\begin{array} {1}\frac{80} {18}\end{array} \) = 4.44 mol Therefore, mole = \(\begin{array} {1}\frac{Moles\; of\; KI} {Moles\; of\; KI + Moles\; of
\; water}\end{array} \) Fraction of KI = \(\begin{array}{1}\frac{0.12}{0.12 + 4.44}\end{array} \) = 0.0263 Q 2.6) Calculate Henry’s law constant when the solubility of H2S (a toxic gas with a rotten egg-like smell) in water at STP is 0.195 m Answer 2.6: It is given that the solubility of H2S in water at STP is 0.195 m, i.e., 0.195 mol of H2S is
dissolved in 1000 g of water. Moles of water = \(\begin{array} {l1}\frac{1000\; g} {18\; g\; mol™{-1}}\end{array} \) = 55.56 mol Therefore, the mole fraction of H2S, x = \(\begin{array}{1}\frac{Moles\;of\;H {2}S}{Moles\;of\;H {2}S + Moles\;of\;water}\end{array} \) = \(\begin{array}{1}\frac{0.195}{0.195 + 55.56}\end{array} \) = 0.0035 At STP,
pressure (p) = 0.987 bar According to Henry’s law, p = \(\begin{array}{1}K {H}\end{array} \)x => \(\begin{array}{1}K {H} = \frac{P}{x}\end{array} \) = \(\begin{array}{1}\frac{0.987}{0.0035}\; bar\end{array} \) = 282 bar Q 2.7) A solution is obtained by mixing 300 g of 25% solution and 400 g of 40% solution by mass. Calculate the mass
percentage of the resulting solution. Answer 2.7: The total amount of solute present in the mixture is given by, \(\begin{array}{1}300\times \frac{25} {100} + 400\times \frac{40}{100}\end{array} \) = 75 + 160 = 235 g Total amount of solution = 300 + 400 = 700 g Therefore, mass percentage of the solute in the resulting solution = \(\begin{array}
{1}\frac{235} {700}\times 100\end{array} \) = 33.57% And the mass percentage of the solvent in the resulting solution is = (100 - 33.57) % = 66.43% Q 2.8) The vapour pressure of pure liquids A and B are 450 and 700 mm Hg, respectively, at 350 K. Find out the composition of the liquid mixture if the total vapour pressure is 600 mm Hg. Also, find
the composition of the vapour phase. Answer 2.8: It is given that \(\begin{array} {l}P~{\circ} {A}\end{array} \) = 450 mm of Hg \(\begin{array} {1} P~ {\circ} {B}\end{array} \) = 700 mm of Hg \(\begin{array}{1}P {total}\end{array} \) = 600 mm of Hg According to Raoult’s law, \(\begin{array} {1}P {A} = P~ {\circ} {A}x {A}\end{array} \)\
(\begin{array}{1}P {B} = P~{\circ} {B}x {B} = P~{\circ} {B}(1 - x {A})\end{array} \) Therefore, total pressure, \(\begin{array}{1}P {total} =P {A} + P {B}\end{array} \) => \(\begin{array}{1}P {total} = P~ {\circ} {A}x {A} + P"~{\circ} {B}(1 - x {A})\end{array} \) => \(\begin{array}{1}P {total} = P~{\circ} {A}x {A} + P"{\circ} {B}
- P~ {\circ} {B}x {A}\end{array} \) => \(\begin{array}{1}P {total} = (P~ {\circ} {A} - P~ {\circ} {B})x {A} + P~ {\circ} {B}\end{array} \) => 600 = (450 - 700) xA + 700 => -100 = -250xA => xA = 0.4 Therefore, \(\begin{array}{l}x {B} = 1 -x {A}\end{array} \) =1 - 0.4 = 0.6 Now, \(\begin{array}{1}P {A} =

P~ {\circ} {A}x {A}\end{array} \) = 450 x 0.4 = 180 mm of Hg \(\begin{array}{1}P_{B} = P~ {\circ} {B}x {B}\end{array} \) = 700 x 0.6 = 420 mm of Hg Now, in the vapour phase, the mole fraction of liquid A = \(\begin{array} {1}\frac{P_{A}}{P_{A} + P_{B}}end{array} \) = \(\begin{array} {1}\frac{180} {180 + 420}\end{array} \) =\
(\begin{array}{1}\frac{180} {600}\end{array} \) = 0.30 And, mole fraction of liquid B =1 - 0.30 = 0.70 Q 2.9) Find the vapour pressure of water and its relative lowering in the solution which is 50 g of urea (NH2CONH2) dissolved in 850 g of water (Vapor pressure of pure water at 298 K is 23.8 mm Hg). Answer 2.9: It is given that vapour pressure
of water, \(\begin{array}{1}P~ {\circ} {1}\end{array} \) = 23.8 mm of Hg Weight of water taken, \(\begin{array}{l1}w {1}\end{array} \) = 850 g Weight of urea taken, \(\begin{array}{l}w_{2}\end{array} \) = 50 g Molecular weight of water, \(\begin{array}{1}M_{1}\end{array} \) = 18 g \(\begin{array}{1}mol~ {-1}\end{array} \) Molecular weight
of urea, \(\begin{array}{1}M_{2}\end{array} \) = 60 g \(\begin{array}{l}mol™ {-1}\end{array} \) Now, we have to calculate the vapour pressure of water in the solution. We take vapour pressure as pl. Now, from Raoult’s law, we have \(\begin{array}{1}\frac{P~{\circ} {1} - P {1}}{P~{\circ} {1}} =\frac{n {2}}{n {1} + n {2} }\end{array} \)
=> \(\begin{array}{1}\frac{P~ {\circ} {1} -P {1}}{P~{\circ} {1}} = \frac{\frac{w {2}}{M {2}}}{\frac{w {1}}{M {1}} + \frac{w {2} }{M {2} }}\end{array} \) => \(\begin{array}{l1}\frac{23.8 - P_{1}}{23.8} = \frac{\frac{50} {60} } {\frac{850} {18} + \frac{50} {60} }\end{array} \) => \(\begin{array}{1}\frac{23.8 - P _{1}}{23.8} =
\frac{0.83}{47.22 + 0.83}\end{array} \) => \(\begin{array}{1}\frac{23.8 - P_{1}}{23.8} = 0.0173\end{array} \) => \(\begin{array} {1}P _{1}\end{array} \) = 23.4 mm of Hg Hence, the vapour pressure of water in the given solution is 23.4 mm of Hg, and its relative lowering is 0.0173. Q 2.10) How much of sucrose is to be added to 500 g of water
such that it boils at 100°C if the molar elevation constant for water is 0.52 K kg mol-1 and the boiling point of water at 750 mm Hg is 99.63°C? Answer 2.10: Here, elevation of boiling point \(\begin{array} {1}\Delta T {b}\end{array} \) = (100 + 273) - (99.63 + 273) = 0.37 K Mass of water, \(\begin{array}{l}w {1}\end{array} \) = 500 g Molar mass
of sucrose (C12H22011), \(\begin{array}{I1}M_ {2}\end{array}\) = 11x12 +22x1 + 11 x 16 = 342 g \(\begin{array}{l}mol~{-1}\end{array} \) Molar elevation constant, Kb = 0.52 K kg \(\begin{array}{l}mol~ {-1}\end{array} \) We know that \(\begin{array} {1}\Delta T {b} = \frac{K {b}\times 1000\times w_{2}}{M_{2}\times
w_{1}}\end{array} \) => \(\begin{array}{1}w {2} = \frac{\Delta T {b}\times M {2}\times w {1} }{K {b}\times 1000}\end{array} \) = \(\begin{array} {1}\frac{0.37\times 342\times 500} {0.52\times 1000}\end{array} \) = 121.67 g (approximately) Hence, the amount of sucrose that is to be added is 121.67 g. Q 2.11) To lower the melting point of
75 g of acetic acid by 1.50C, how much mass of ascorbic acid is needed to be dissolved in the solution where Kt = 3.9 K kg \(\begin{array}{l}mol~ {-1}\end{array} \)? Answer 2.11: Mass of acetic acid (wl) = 75 g Molar mass of ascorbic acid (C6H806), M2 =6x12+8x1 + 6x 16 = 176 g \(\begin{array}{l}mol™ {-1}\end{array} \) Lowering the
melting point \(\begin{array}{1}\Delta T {f}\end{array} \) = 1.5 K We know that \(\begin{array}{1}\Delta T {f} = \frac{K {f}\times w_{2}\times 1000} {M_{2}\times w_{1}}\end{array} \) => \(\begin{array}{l}w {2} = \frac{\Delta T {f}\times M _{2}\times w {1} }{K {f}\times 1000}\end{array} \) = \(\begin{array}{l1}\frac{1.5\times 176\times
75}{3.9\times 1000}\end{array} \) = 5.08 g (approx) Hence, the amount of ascorbic acid needed to be dissolved is 5.08 g. Q 2.12) If a solution is prepared by dissolving 1.0 g of polymer of molar mass 185,000 in 450 mL of water at 37°C, calculate the osmotic pressure in Pascal exerted by it. Answer 2.12: It is given that Volume of water (V) = 450 mL
= 0.45 L Temperature (T) = 37 + 273 = 310 K Number of moles of the polymer, n = \(\begin{array} {1}\frac{1}{185000}\end{array} \) mol We know that Osmotic pressure, \(\begin{array} {1}\pi = \frac{n}{V}\; RT\end{array} \) = \(\begin{array} {1}\frac{1} {185000}\;mol\times \frac{1} {0.45\;L}\times 8.314\times 10"~ {3}\; PaL\;

K~ {-1}mol”~ {-1}\times 310\; K\end{array} \) = 30.98 Pa = 31 Pa (approx) Q 2.13) The partial pressure of ethane over a solution containing 6.56 x 10-3 g of ethane is 1 bar. If the solution contains 5.00 x 10-2 g of ethane, then what shall be the partial pressure of the gas? Answer 2.13: Molar mass of ethane (C2H6) =2x 12+ 6x1 =30g\
(\begin{array}{1}mol~ {-1}\end{array} \) Therefore, number of moles present in \(\begin{array}{1}6.56\times 10" {-2}\;g\end{array} \) of ethane = \(\begin{array} {1}\frac{6.56\times 10"~ {-2} }{30}\end{array} \) = \(\begin{array} {1}2.187\times 10" {-3}\;mol\end{array} \) Let ‘X’ be the number of moles of the solvent, according to Henry’s law, \
(\begin{array}{l}p = K {H}x\end{array} \) => 1 bar = \(\begin{array}{1}K {H}. \frac{2.187\times 10"~ {-3}}{2.187\times 10" {-3} + x}\end{array} \) => 1 bar = \(\begin{array}{1}K {H}. \frac{2.187\times 10™{-3} }{x}\end{array} \) => \(\begin{array}{1}K {H} = \frac{x}{2.187\times 10"~ {-3} }\end{array} \) bar (Since x >>\
(\begin{array}{1}2.187\times 10"~ {-3}\end{array} \)) The number of moles present in \(\begin{array}{1}5\times 10"~ {-2}\end{array} \) g of ethane = \(\begin{array}{l}\frac{5\times 10" {-2} }{30}\end{array} \) mol = \(\begin{array}{1}1.67\times 10" {-3}\;mol\end{array} \) According to Henry’s law, \(\begin{array}{l}p = K {H}x\end{array} \) =\
(\begin{array} {1}\frac{x} {2.187\times 10" {-3} }\times \frac{1.67\times 10"~ {-3} } {(1.67\times 10" {-3}) + x}\end{array} \) = \(\begin{array} {1}\frac{x}{2.187\times 10" {-3} }\times \frac{1.67\times 10" {-3} } {x}\end{array} \) (Since, x>> \(\begin{array}{1}1.67\times 10"~ {-3}\end{array} \)) = 0.764 bar Hence, the partial pressure of the
gas shall be 0.764 bar. Q 2.14) What is meant by positive and negative deviations from Raoult’s law, and how is the sign of \(\begin{array} {1}\Delta {sol} H\end{array} \) related to positive and negative deviations from Raoult’s law? Answer 2.14: According to Raoult’s law, the partial vapour pressure of each volatile component in any solution is
directly proportional to its mole fraction. The solutions which obey Raoult’s law over the entire range of concentration are known as ideal solutions. The solutions that do not obey Raoult’s law (non-ideal solutions) have vapour pressures, either higher or lower than that predicted by Raoult’s law. If the vapour pressure is higher, then the solution is
said to exhibit positive deviation, and if it is lower, then the solution is said to exhibit negative deviation from Raoult’s law. Vapour pressure of a two-component solution showing positive deviation from Raoult’s law Vapour pressure of a two-component solution showing negative deviation from Raoult’s law. In the case of an ideal solution, the enthalpy
of the mixing of the pure components for forming the solution is zero. \(\begin{array}{l}\Delta {sol}H = O\end{array} \) In the case of solutions showing positive deviations, the absorption of heat takes place. \(\begin{array}{1}.. \Delta {sol}H = Positive\end{array} \) In the case of solutions showing negative deviations, the evolution of heat takes
place. \(\begin{array}{l}.. \Delta {sol}H = Negative\end{array} \) Q 2.15) An aqueous solution of 2% non-volatile solute exerts a pressure of 1.004 bar at the normal boiling point of the solvent. What is the molar mass of the solute? Answer 2.15: Vapour pressure of the solution at normal boiling point, \(\begin{array}{l}p {1}\end{array} \) = 1.004
bar Vapour pressure of pure water at normal boiling point, \(\begin{array}{1}p”~ {\circ} {1}\end{array} \) = 1.013 bar Mass of solute, w2 = 2 g Mass of solvent (water), M1 = 18 g \(\begin{array} {l}mol~{-1}\end{array} \) According to Raoult’s law, \(\begin{array} {1}\frac{p~ {\circ} {1} -p {1}}{p~{\circ} {1}} = \frac{w {2}\times M {1}}
{M_{2}\times w_{1}}\end{array} \) => \(\begin{array}{1}\frac{1.013 - 1.004}{1.013} = \frac{2\times 18}{M {2}\times 98}\end{array} \) => \(\begin{array}{1}\frac{0.009}{1.013} = \frac{2\times 18} {M _ {2}\times 98}\end{array} \) => \(\begin{array}{1}M {2} = \frac{1.013\times 2\times 18} {0.009\times 98}\end{array} \) = 41.35 g\
(\begin{array}{1}mol~ {-1}\end{array} \) Hence, 41.35 g \(\begin{array}{1}mol~ {-1}\end{array} \) is the molar mass of the solute. Q 2.16) Heptane and octane form an ideal solution. At 373 K, the vapour pressures of the two liquid components are 105.2 kPa and 46.8 kPa, respectively. What will be the vapour pressure of a mixture of 26.0 g of
heptane and 35 g of octane? Answer 2.16: Vapour pressure of heptanes, \(\begin{array}{1}p~ {\circ} {1}\end{array} \) = 105.2 kPa Vapour pressure of octane, \(\begin{array} {1}p~{\circ} {2}\end{array} \) = 46.8 kPa We know that, The molar mass of heptanes (C7H16) = 7x 12 + 16 x 1 = 100 g \(\begin{array}{l1}mol~{-1}\end{array} \)
Therefore, the number of moles of heptane = \(\begin{array} {1}\frac{26}{100}\end{array} \) = 0.26 mol The molar mass of octane (C8 H18) = 8x 12 + 18 x 1 = 114 g \(\begin{array}{1}mol”™ {-1}\end{array} \) Therefore, the number of moles of octane = \(\begin{array} {l1}\frac{35}{114}\end{array} \) = 0.31 mol The mole fraction of heptane, \
(\begin{array}{1}x {1} = \frac{0.26}{0.26 + 0.31}\end{array} \) = 0.456 And, the mole fraction of octane, \(\begin{array}{l}x {2} = 1 - 0.456\end{array} \) = 0.544 Now, the partial pressure of heptane, \(\begin{array}{l}p {1} =x {1}p~{\circ} {1}\end{array} \) = 0.456 x 105.2 = 47.97 kPa Partial pressure of octane, \(\begin{array}{l}p {2}
=x {2}p~{\circ} {2}\end{array} \) = 0.544 x 46.8 = 25.46 kPa Hence, vapour pressure of solution, \(\begin{array}{l}p {total} =p {1} + p {2}\end{array} \) = 47.97 + 25.46 = 73.43 kPa Q 2.17) The vapour pressure of water is 12.3 kPa at 300 K. Calculate the vapour pressure of 1 molal solution of a non-volatile solute in it. Answer 2.17: 1 molal
solution means 1 mol of the solute is present in 100 g of the solvent (water). The molar mass of water = 18 g \(\begin{array}{l}mol~ {-1}\end{array} \) Therefore, the number of moles present in 1000 g of water = \(\begin{array}{1}\frac{1000}{18}\end{array} \) = 55.56 mol Therefore, the mole fraction of the solute in the solution is \(\begin{array}
{1}x {2} =\frac{1}{1 + 55.56}\end{array} \) = 0.0177 It is given that, Vapour pressure of water, \(\begin{array} {1}p”~ {\circ} {1}\end{array} \) = 12.3 kPa Applying the relation, \(\begin{array}{1}\frac{p”~{\circ} {1} -p {1}}{p~{\circ} {1}} =x {2}\end{array} \) => \(\begin{array}{1}\frac{12.3 -p {1}}{12.3}\end{array} \) = 0.0177 => 12.3
-pl =0.2177 =>pl =12.0823 = 12.08 kPa (approx) Hence, the vapour pressure of the solution is 12.08 kPa. Q 2.18) Calculate the mass of a non-volatile solute (molar mass 40 g mol-1) which should be dissolved in 114 g octane to reduce its vapour pressure to 80%. Answer 2.18: Let \(\begin{array} {1}p~ {\circ} {1}\end{array} \) be the vapour
pressure of pure octane. Then, after dissolving the non-volatile solute, the vapour pressure of octane is \(\begin{array} {1}\frac{80}{100}\; p~{\circ} {1} = 0.8\; p~{\circ} {1}\end{array} \) The molar mass of solute, M2 = 40 g \(\begin{array}{l}mol™{-1}\end{array} \) The mass of octane, wl = 114 g The molar mass of octane, (C8H18), M1 = 8 x
12 + 18 x 1 = 114 g \(\begin{array} {1}mol~{-1}\end{array} \) Applying the relation, \(\begin{array} {I}\frac{p~{\circ} {1} -p {1}}{p~{\circ} {1}} = \frac{w {2}\times M_{1}}{M_{2}\times w_{1}Hend{array} \) => \(\begin{array} {I\frac{p~{\circ} {1} - 0.8p~{\circ} {1}}{p~{\circ} {1}} = \frac{w {2}\times 114} {40\times
114}\end{array} \) => \(\begin{array} {1}\frac{0.2\; p~{\circ} {1}}{p~{\circ} {1}} = \frac{w _{2}}{40}\end{array} \) => 0.2 = \(\begin{array}{I}\frac{w_{2}}{40}\end{array} \) => w2 = 8 g Hence, the required mass of the solute is 8 g. Q 2.19) A solution containing 30 g of non-volatile solute exactly in 90 g of water has a vapour pressure of 2.8
kPa at 298 K. Further, 18 g of water is then added to the solution, and the new vapour pressure becomes 2.9 kPa at 298 K. Calculate: (i) molar mass of the solute (ii) vapour pressure of water at 298 K. Answer 2.19: (i) Let, the molar mass of the solute be M g \(\begin{array} {1} mol~{-1}\end{array} \) Now, the number of moles of solvent (water), \
(\begin{array}{l}n {1} = \frac{90\; g}{18\; g\; mol~{-1}}\end{array} \) = 5 mol And, the number of moles of solute, \(\begin{array}{l}n {2} = \frac{30\; g}{M\; mol”~{-1}} = \frac{30}{M}\; mol\end{array} \) p1 = 2.8 kPa Applying the relation: \(\begin{array} {1}\frac{p~ {\circ} {1} -p {1}}{p~{\circ} {1}} = \frac{n {2}}{n {1} +

n {2}Hend{array} \) => \(\begin{array} {l}\frac{p~™{\circ} {1} - 2.8} {p~{\circ} {1}} = \frac{\frac{30}{M}}{5 + \frac{30}{M} }\end{array} \) => \(\begin{array}{1}1 - \frac{2.8}{p~{\circ} {1}} = \frac{\frac{30}{M}}{\frac{5M + 30} {M} H\end{array} \) => \(\begin{array}{1}1 - \frac{2.8}{p”~ {\circ} {1}} = \frac{30}{5M + 30}\end{array}
\) => \(\begin{array}{1}\frac{2.8} {p~{\circ} {1}} =1 -\frac{30}{5M + 30}\end{array} \) => \(\begin{array} {1}\frac{2.8} {p~{\circ} {1}} = \frac{5M + 30 - 30}{5M + 30}\end{array} \) => \(\begin{array}{1}\frac{2.8} {p~{\circ} {1}} = \frac{5M}{5M + 30}\end{array} \) => \(\begin{array}{l}\frac{p”~ {\circ} {1}}{2.8} = \frac{5M + 30}

{5M}\end{array} \) (i) After the addition of 18 g of water: \(\begin{array}{1}n {1} = \frac{90 + 18g}{18} = 6\;mol\end{array} \) \(\begin{array}{1}p {1} = 2.9 \;kPa\end{array} \) Again applying the relation: \(\begin{array} {l}\frac{p”~ {\circ} {1} -p {1}}{p~{\circ} {1}} = \frac{n {2}}{n {1} + n_{2}}\end{array} \) => \(\begin{array}
{I}\frac{p~{\circ} {1} - 2.9}{p~{\circ} {1}} = \frac{\frac{30}{M}}{6 + \frac{30}{M}}\end{array} \) => \(\begin{array}{1}1 - \frac{2.9}{p~{\circ} {1}} = \frac{\frac{30}{M}}{\frac{6M + 30} {M} }\end{array} \) => \(\begin{array}{1}1 - \frac{2.9}{p~{\circ} {1}} = \frac{30}{6M + 30}\end{array} \) => \(\begin{array}{1}\frac{2.9}
{p~{\circ} {1}} =1 -\frac{30}{6M + 30}\end{array} \) => \(\begin{array} {1}\frac{2.9} {p~{\circ} {1}} = \frac{6M + 30 - 30} {6M + 30}\end{array} \) => \(\begin{array} {l}\frac{2.9}{p~{\circ} {1}} = \frac{6M}{6M + 30}\end{array} \) => \(\begin{array} {l}\frac{p”™ {\circ} {1}}{2.9} = \frac{6M + 30}{6M}\end{array} \) (ii)

Dividing equation (i) by (ii), we have \(\begin{array} {1}\frac{2.9}{2.8} = \frac{\frac{5M + 30} {5M} } {\frac{6M + 30} {6M}}\end{array} \) => \(\begin{array} {l}\frac{2.9} {2.8}\times \frac{6M + 30} {6} = \frac{5M + 30} {5}\end{array} \) => \(\begin{array}{1}2.9\times 5S\times (6M + 30) = 2.8\times 6\times (5M + 30)\end{array} \) => 87M +
435 = 84M + 504 => 3M = 69 => M = 23 g \(\begin{array}{1}mol~ {-1}\end{array} \) Therefore, 23 g \(\begin{array} {1} mol~ {-1}\end{array} \) is the molar mass of the solute. (ii) Putting the value of ‘M’ in equation (i), we have \(\begin{array}{1}\frac{p~ {\circ} {1}}{2.8} = \frac{5\times 23 + 30} {5\times 23}\end{array} \) => \(\begin{array}
{1}\frac{p~{\circ} {1}}{2.8} =\frac{145}{115}\end{array} \) => \(\begin{array}{l}p~ {\circ} {1}\end{array} \) = 3.53 kPa Hence, 3.53 kPa is the vapour pressure of water at 298 K. Q 2.20) A 5% solution (by mass) of cane sugar in water has a freezing point of 271K. Calculate the freezing point of 5% glucose in water if the freezing point of pure
water is 273.15 K. Answer 2.20: \(\begin{array}{1}\Delta T {fH\end{array} \) = 273.15 - 271 = 2.15 K The molar mass of sugar (C12H22011) =12x 12 +22x1 + 11 x 16 = 342 g \(\begin{array} {1} mol™ {-1}\end{array} \) 5% solution (by mass) of cane sugar in water means 5 g of cane sugar is present in (100 — 5)g = 95 g of water. Now, the
number of moles of cane sugar = \(\begin{array}{1}\frac{5}{342}\end{array} \) mol = 0.0146 mol Therefore, the molality of the solution, \(\begin{array}{l}m = \frac{0.0146\; mol}{0.095\; kg} = 0.1537 \;mol\;kg”™{-1}\end{array} \) Applying the relation, \(\begin{array}{l}\Delta T {f} = K {f}\times m\end{array} \) => \(\begin{array}{1}K {f} =
\frac{\Delta T {f}}{m}\end{array} \) = \(\begin{array}{1}\frac{2.15\; K} {0.1537\;mol\;kg”™ {-1} H\end{array} \) = 13.99 K kg \(\begin{array}{l}mol~ {-1}\end{array} \) The molar mass of glucose (C6H1206) =6x 12 + 12x 1 + 6 x 16 = 180 g \(\begin{array}{l}mol~ {-1}\end{array} \) 5% glucose in water means 5 g of glucose is present in (100 —
5) g = 95 g of water. Therefore, the number of moles of glucose = \(\begin{array} {l1}\frac{5}{180}\end{array} \) mol = 0.0278 mol Therefore, the molality of the solution, m = \(\begin{array} {1}\frac{0.0278\;mol} {0.095\;kg}\end{array} \) = 0.2926 mol \(\begin{array}{1}kg”~{-1}\end{array} \) Applying the relation: \(\begin{array} {1}\Delta T {f} =
K _{f}\times m\end{array} \) = \(\begin{array} {1} 13.99\;K\;kg\;mol” {-1 }\times 0.2926\;mol\;kg”™ {-1}\end{array} \) = 4.09 K (approx) Hence, the freezing point of the 5 % glucose solution is (273.15 - 4.09) K = 269.06 K. Q 2.21) Two elements A and B form compounds having formulas AB2 and AB4. When dissolved in 20 g of benzene (C6HG6), 1 g of
AB2 lowers the freezing point by 2.3 K, whereas 1.0 g of AB4 lowers it by 1.3 K. The molar depression constant for benzene is 5.1 K kg mol-1. Calculate the atomic masses of A and B. Answer 2.21: We know that, \(\begin{array}{1}M {2} = \frac{1000\times w_{2}\times k _{f}}{\Delta T {f}\times w_{1}}\end{array} \) Then, \(\begin{array}
{I}M_{AB {2}} = \frac{1000\times 1\times 5.1} {2.3\times 20}\end{array} \) = 110.87 g \(\begin{array}{l}mol~ {-1}\end{array} \) \(\begin{array}{1}M {AB {4}} = \frac{1000\times 1\times 5.1} {1.3\times 20}\end{array} \) = 196.15 g \(\begin{array}{l1}mol~ {-1}\end{array} \) Now, we have the molar masses of AB2 and AB4 as 110.87 g\
(\begin{array}{1}mol~{-1}\end{array} \) and 196.15 g \(\begin{array}{1}mol~ {-1}\end{array} \) respectively. Let the atomic masses of A and B be x and y, respectively. Now, we can write: x + 2y = 110.87 ...(i) x +4y =196.15 ...(ii) Subtracting equation (i) from (ii), we have 2y = 85.28 => y = 42.64 Putting the value of
‘v’ in equation (1), we have x + 2 (42.64) = 110.87 => x = 25.59 Hence, the atomic masses of A and B are 25.59 u and 42.64 u, respectively. Q 2.22) At 300 K, 36 g of glucose present in a litre of its solution has an osmotic pressure of 4.98 bar. If the osmotic pressure of the solution is 1.52 bars at the same temperature, what would be its
concentration? Answer 2.22: Given: T = 300 Kn = 1.52 bar R = 0.083 bar L \(\begin{array}{1}K~ {-1}\; mol™ {-1}\end{array} \) Applying the relation, n = CRT => C = \(\begin{array}{l}\frac{n}{RT}end{array} \) = \(\begin{array} {1}\frac{1.52\;bar}{0.083\;bar\;L\;K"™ {-1}\;mol”™ {-1 }\times 300\;K}\end{array} \) = 0.061 mol Since the volume of
the solution is 1 L, the concentration of the solution would be 0.061 M. Q 2.23) Suggest the most important type of intermolecular attractive interaction in the following pairs. (i) n-hexane and n-octane (ii) I2 and CCIl4 (iii) NaClO4 and water (iv) methanol and acetone (v) acetonitrile (CH3CN) and acetone (C3H60) Answer 2.23: (i) Van der Wall’s forces
of attraction (ii) Van der Wall’s forces of attraction (iii) Ion-dipole interaction (iv) Dipole-dipole interaction (v) Dipole-dipole interaction Q 2.24) Based on solute-solvent interactions, arrange the following in order of increasing solubility in n-octane and explain. Cyclohexane, KCl, CH30H, CH3CN. Answer 2.24: n-octane is a non-polar solvent. Therefore,
the solubility of a non-polar solute is more than that of a polar solute in the n-octane. The order of increasing polarity is Cyclohexane < CH3CN < CH30OH < KCI Therefore, the order of increasing solubility is KCl < CH30H < CH3CN < Cyclohexane Q 2.25) Amongst the following compounds, identify which are insoluble, partially soluble and highly
soluble in water? (i) phenol (ii) toluene (iii) formic acid (iv) ethylene glycol (v) chloroform (vi) pentanol Answer 2.25: (i) Phenol (C6H50H) has the polar group —OH and non-polar group -C6H5. Thus, phenol is partially soluble in water. (ii) Toluene (C6H5—CHJ3) has no polar groups. Thus, toluene is insoluble in water. (iii) Formic acid (HCOOH) has the
polar group —OH and can form H-bond with water. Thus, formic acid is highly soluble in water. (iv) Ethylene glycol has a polar —OH group and can form H—bond. Thus, it is highly soluble in water. (v) Chloroform is insoluble in water. (vi) Pentanol (C5H110H) has a polar —OH group, but it also contains a very bulky nonpolar —C5H11 group. Thus,
pentanol is partially soluble in water. Q 2.26) If the density of some lake water is 1.25g mL-1 and contains 92 g of Na+ ions per kg of water, calculate the molarity of Na+ ions in the lake. Answer 2.26: The number of moles present in 92 g of Na+ ions = \(\begin{array} {1}\frac{92\;g}{23\;g\;mol™~ {-1} H\end{array} \) = 4 mol Therefore, the molality of
Na+ ions in the lake = \(\begin{array}{1}\frac{4\;mol} {1\;kg}\end{array} \) = 4 m Q 2.27) If the solubility product of CuS is 6 x 10-16, calculate the maximum molarity of CuS in aqueous solution. Answer 2.27: Solubility product of CuS, \(\begin{array}{1}K {sp} = 6\times 10"~ {-16}\end{array} \) Let s be
the solubility of CuS in mol L-1. \(\begin{array} {1} CuS \leftrightarrow Cu™{2+} + S~ {2-}\end{array} \) Now, S s \(\begin{array}{1}K {sp} = [Cu™{2+}] + [S™{2-}]\end{array} \) = s x s = s2 Then, we have, \(\begin{array}{l}K {sp} = s~ {2} = 6\times 10"~ {-16}\end{array} \) => \(\begin{array}{l}s =
\sqrt{6\times 10™{-16} }\end{array} \) = \(\begin{array}{l1}2.45\times 10" {-8}\;mol\;L."~ {-1}\end{array} \) Hence, \(\begin{array}{1}2.45\times 10" {-8}\;mol\;L" {-1}\end {array} \)is the maximum molarity of CuS in an aqueous solution. Q 2.28) Calculate the mass percentage of aspirin (C9H804) in acetonitrile (CH3CN) when 6.5 g of C9H804 is
dissolved in 450 g of CH3CN. Answer 2.28: 6.5 g of C9H804 is dissolved in 450 g of CH3CN. Then, the total mass of the solution = (6.5 + 450) g = 456.5 g Therefore, the mass percentage of COH804 = \(\begin{array} {1}\frac{6.5} {456.5}\times 100\end{array} \) = 1.424% Q 2.29) Nalorphene (C19H21NO3), similar to morphine, is used to combat
withdrawal symptoms in narcotic users. The dose of nalorphene generally given is 1.5 mg. Calculate the mass of 1.5 x 10-3 m aqueous solution required for the above dose. Answer 2.29: The molar mass of nalorphene (C19H21INO3) =19x 12 +21x1+1x14 + 3x16 = 311 g mol-1 In \(\begin{array}{1}1.5\times 10"~ {-3}\;m\end{array} \) aqueous
solution of nalorphene, 1 kg (1000 g) of water contains \(\begin{array}{1}1.5\times 10" {-3}\;mol\end{array} \) = \(\begin{array}{1}1.5\times 10" {-3}\times 311\end{array} \) g = 0.4665 g Therefore, total mass of the solution = (1000 + 0.4665) g = 1000.4665 g This implies that the mass of the solution containing 0.4665 g of nalorphene is
1000.4665 g. Therefore, the mass of the solution containing 1.5 mg of nalorphene is \(\begin{array} {1}\frac{1000.4665\times 1.5\times 10"~ {-3}}{0.4665}\end{array} \) g = 3.22 g Hence, 3.22 g is the required mass of the aqueous solution. Q 2.30) Calculate the amount of benzoic acid (C6H5COQOH) required for preparing 250 mL of 0.15 M solutions
in methanol. Answer 2.30: 0.15 M solution of benzoic acid in methanol means, 1000 mL of solution contains 0.15 mol of benzoic acid. Therefore, 250 mL of solution contains \(\begin{array} {1}\frac{0.15\times 250} {1000}\end{array} \) mol of benzoic acid = 0.0375 mol of benzoic acid Molar mass of benzoic acid (C6H5COOH) =7x12+6x1 + 2x
16 = 122 g mol-1 Hence, required benzoic acid = 0.0375 mol x 122 g mol-1 = 4.575 g Q 2.31) The depression in the freezing point of water observed for the same amount of acetic acid, trichloroacetic acid and trifluoroacetic acid increases in the order given above. Explain briefly. Answer 2.31: Among H, Cl, and F, H is the least electronegative, while
F is the most electronegative. Then, F can withdraw electrons towards itself more than Cl and H. Thus, trifluoroacetic acid can easily lose H+ ions, i.e., trifluoroacetic acid ionises to the largest extent. Now, the more ions produced, the greater the depression of the freezing point. Hence, the depression in the freezing point increases in the order
Acetic acid < trichloroacetic acid < trifluoroacetic acid Q 2.32) Calculate the depression in the freezing point of water when 10 g of CH3CH2CHCICOOH is added to 250 g of water. Ka = 1.4 x 10-3, Kf = 1.86 K kg mol-1 Answer 2.32: Molar mass of CH3CH2CHCICOOH =15+ 14 + 13+ 355+ 12+ 16 + 16 + 1 = 122.5 g mol-1 Therefore, the
number of moles present in 10 g of CH3CH2CHCICOOH = \(\begin{array} {1}\frac{10\;g} {122.5\;g\;mol™ {-1} }\end{array} \) = 0.0816 mol It is given that 10 g of CH3CH2CHCICOOH is added to 250 g of water. Therefore, the molality of the solution, CH3CH2CHCICOOH = \(\begin{array} {l}\frac{0.0186}{250}\times 1000\end{array} \) = 0.3264
mol kg-1 Let ‘a’ be the degree of dissociation of CH3CH2CHCICOOH. CH3CH2CHCICOOH undergoes dissociation according to the following equation: \(\begin{array}{1}.. K {a} = \frac{C\alpha .C\alpha}{C (1 - \alpha)}\end{array} \) = \(\begin{array} {l1}\frac{C\alpha~{2}}{1 - \alpha}\end{array} \) Since a is very small with respect to 1, \
(\begin{array}{l}1 - a \approx 1l\end{array} \) \(\begin{array}{1}K {a} = \frac{C \alpha”~{2}}{1}\end{array} \) Now, => \(\begin{array}{1}K {a} = C\alpha"{2}\end{array} \) => \(\begin{array}{l}\alpha = \sqrt{\frac{K {a}}{C}}\end{array} \) = \(\begin{array}{l}\sqgrt{\frac{1.4\times 10"~ {-3}}{0.3264}}\;\;\,\;(" K {a}=1.4\times

10"~ {-3})\end{array} \) = 0.0655 Again, Total moles of equilibrium =1 -a + a+ a =1 + a\(\begin{array}{l}.. i = \frac{1 + \alpha}{1}\end{array} \) = \(\begin{array}{l1}1 + \alpha\end{array} \) = 1 + 0.0655 = 1.0655 Hence, the depression in the freezing point of water is given as \(\begin{array} {1}\Delta T {f} = i.K {f}m\end{array} \) =\
(\begin{array}{1}1.0655\times 1.86\;K\;kg\;mol~ {-1}\times 0.3264\;mol\;kg” {-1}\end{array} \) = 0.65 K Q 2.33) 19.5 g of CH2 FCOOH is dissolved in 500 g of water. The depression in the freezing point of water observed is 1.00 C. Calculate the van’t Hoff factor and dissociation constant of fluoroacetic acid. Answer 2.33: Given: wl = 500 g w2 =
19.5 g Kf = 1.86 K kg \(\begin{array}{l}mol~ {-1}\end{array} \) \(\begin{array} {1}\Delta T {f}\end{array} \) = 1 K We know that \(\begin{array}{l}M {2} = \frac{K {f}\times w_{2}\times 1000} {\Delta T {f}\times w {1} }\end{array} \) = \(\begin{array} {l1}\frac{1.86\;K\;kg\;mol”™ {-1}\times 19.5\;g\times 1000\;g\;kg”™{-1}}{500\;g\times
1\;KHend{array} \) = \(\begin{array}{1}72.54\;g\;mol”™ {-1}\end{array} \) Therefore, observed molar mass of CH2FCOOH, \(\begin{array}{l}(M_{2}) {obs} = 72.54\;g\;mol" {-1}\end{array} \) The calculated molar mass of CH2FCOOH, \(\begin{array}{1}(M_{2}) {cal}\end{array}\) =14 + 19 + 12 + 16 + 16 + 1 = 78 g \(\begin{array}

{I}mol~ {-1}\end{array} \) Therefore, van’t Hoff factor, \(\begin{array}{l1}i = \frac{(M_{2}) {cal}}{(M_{2}) {obs}}end{array} \) is: = \(\begin{array}{1}\frac{78\;g\;mol™~{-1}}{72.54\;g\;mol"~{-1} }\end{array} \) = 1.0753 Let ‘a’ be the degree of dissociation of CH2FCOOH. \(\begin{array}{l}.. i = \frac{C(1 + \alpha)}{C}\end{array}\) =>i=1
+ \(\begin{array} {1}\alpha\end{array} \) => \(\begin{array} {l}\alpha\end{array} \) =i-1 = 1.0753 - 1 = 0.0753 Now, the value of Ka is given as \(\begin{array}{l}K {a} = \frac{[CH {2}FCOO™{-}I[H™{+}1}{[CH {2}FCOOH]}\end{array} \) = \(\begin{array} {1}\frac{C\alpha.\; C\alpha} {C(1 - \alpha)}\end{array} \) = \(\begin{array}
{1}\frac{C\alpha~{2}}{1 - \alpha}\end{array} \) Taking the volume of the solution as 500 mL, we have the concentration C = \(\begin{array} {l}\frac{\frac{19.5}{78}}{500}\times 1000\;M\end{array} \) = 0.5 M Therefore, \(\begin{array}{1}K {a} = \frac{C\alpha~{2}}{1 - \alpha}\end{array} \) = \(\begin{array} {l}\frac{0.5\times (0.0753)"~{2}}
{1 -0.0753}\end{array} \) = \(\begin{array} {1}\frac{0.5\times 0.00567}{0.9247}\end{array} \) = 0.00307 (approx) = \(\begin{array}{1}3.07\times 10" {-3}\end{array} \) Q 2.34) Vapour pressure of water at 293 K is 17.535 mm Hg. Calculate the vapour pressure of water at 293 K when 25 g of glucose is dissolved in 450 g of water. Answer 2.34:
Vapour pressure of water, \(\begin{array}{l}p~ {\circ} {1}\end{array} \) = 17.535 mm of Hg Mass of glucose, w2 = 25 g Mass of water, wl = 450 g We know that, Molar mass of glucose (C6H1206), M2 =6x 12+ 12x1 + 6x 16 = 180 g \(\begin{array}{1}mol™{-1}\end{array} \) Molar mass of water, M1 = 18 g \(\begin{array}
{I}mol~{-1}\end{array} \) Then, the number of moles of glucose, \(\begin{array}{l}n {2} = \frac{25}{180\;g\;mol”~{-1}}\end{array} \) = 0.139 mol And, the number of moles of water, \(\begin{array}{l}n {1} = \frac{450\;g}{18\;g\;mol”~{-1}}\end{array} \) = 25 mol We know that, \(\begin{array} {1}\frac{p~{\circ} {1} -p {1}}{p~{\circ} {1}}
=\frac{n {1}}{n {2} + n {1} }\end{array} \) => \(\begin{array} {1}\frac{17.535 -p {1}}{17.535} = \frac{0.139}{0.139 + 25}\end{array} \) => \(\begin{array}{1}17.535 - p {1} = \frac{0.139\times 17.535}{25.139}\end{array} \) => \(\begin{array}{1}17.535 - p {1} = 0.097\end{array} \) => \(\begin{array}{1}p {1} = 17.44\end{array} \)
mm of Hg Hence, 17.44 mm of Hg is the vapour pressure of water. Q 2.35) Henry’s law constant for the molality of methane in benzene at 298 K is 4.27 x 105 mm Hg. Calculate the solubility of methane in benzene at 298 K under 760 mm Hg. Answer 2.35: Given: p = 760 mm Hg \(\begin{array} {1}k {H} = 4.27\times 10”~{5}\end{array} \) mm Hg
According to Henry’s law, p = kHx => x = \(\begin{array} {1}\frac{p}{k {H}}\end{array} \) = \(\begin{array}{l}\frac{760\;mm\;Hg}{4.27\times 10"~ {5}\;mm\;Hg}\end{array} \) = \(\begin{array}{1}177.99\times 10" {-5}\end{array} \) = \(\begin{array}{1}178\times 10”~ {-5}\end{array} \) (approx) Hence, \(\begin{array}{1}178\times

10"~ {-5}\end{array} \) is the mole fraction of methane in benzene. Q 2.36) 100 g of liquid A (molar mass 140 g mol-1) was dissolved in 1000 g of liquid B (molar mass 180 g mol-1). The vapour pressure of pure liquid B was found to be 500 torrs. Calculate the vapour pressure of pure liquid A and its vapour pressure in the solution if the total vapour
pressure of the solution is 475 Torr. Answer 2.36: Number of moles of liquid A, \(\begin{array}{l}n {A} = \frac{100}{140}\end{array} \) = 0.714 mol Number of moles of liquid B, \(\begin{array}{l}n {B} = \frac{1000}{180}\end{array} \) = 5.556 mol Then, the mole fraction of A, \(\begin{array}{l}x {A} = \frac{n {A}}{n {A} +

n {B}MNend{array} \) = \(\begin{array}{1}\frac{0.7143}{0.714 + 5.556}\end{array} \) = 0.114 And, the mole fraction of B, xB = 1 - 0.114 = 0.886 Vapour pressure of pure liquid B, \(\begin{array}{1}p~ {\circ} {B}\end{array} \) = 500 torr Therefore, the vapour pressure of liquid B in the solution, \(\begin{array}{1}p {B} =
p~{\circ} {B}\x {B}\end{array} \) = 500 x 0.886 = 443 torr Total vapour pressure of the solution, \(\begin{array}{l}p {total}\end{array} \) = 475 torr Therefore, the vapour pressure of liquid A in the solution, \(\begin{array}{1}p {A} = p {total} - p_{B}\end{array} \) = 475 - 443 = 32 torr Now, \(\begin{array}{l}p {A} =
p~{\circ} {A}\;x {A}\end{array} \) => \(\begin{array}{l}p~{\circ} {A} =\frac{p {A}}{x {A}}\end{array} \) = \(\begin{array}{1}\frac{32}{0.114\end{array} \) = 280.7 torr Hence, 280.7 torr is the vapour pressure of pure liquid A. Q 2.37) Vapour pressures of pure acetone and chloroform at 328 K are 741.8 mm Hg and 632.8 mm Hg
respectively. Assuming that they form the ideal solution over the entire range of composition, plot ptotal, pchloroform, and pacetone as a function of xacetone.The experimental data observed for different compositions of the mixture is: \(\begin{array} {1} 100\times x {acetone}\end{array} \) 0 11.8 23.4 36.0 50.8 58.2 64.5 72.1 \(\begin{array}
{1}p_{acetone}\end{array} \)) mm Hg 0 54.9 110.1 202.4 322.7 405.9 454.1 521.1 \(\begin{array}{l}p {chloroform}\end{array} \)/ mm Hg 632.8 548.1 469.4 359.7 257.7 193.6 161.2 120.7 Plot this data also on the same graph paper. Indicate whether it has a positive deviation or a negative deviation from the ideal solution. Answer 2.37: From the
question, we have the following data \(\begin{array}{1}100\times x {acetone}\end{array} \) 0 11.8 23.4 36.0 50.8 58.2 64.5 72.1 \(\begin{array} {1}p {acetone}\end{array} \)/ mm Hg 0 54.9 110.1 202.4 322.7 405.9 454.1 521.1 \(\begin{array}{l1}p {chloroform}\end{array} \)/ mm Hg 632.8 548.1 469.4 359.7 257.7 193.6 161.2 120.7 \(\begin{array}
{1}p_{total}\end{array} \) (mm Hg) 632.8 603.0 579.5 562.1 580.4 599.5 615.3 641.8 It can be observed from the graph that the plot for the \(\begin{array}{l}p_{total}\end{array} \)of the solution curves downwards. Therefore, the solution shows a negative deviation from the ideal behaviour. Q 2.38) Benzene and toluene form the ideal solution
over the entire range of composition. The vapour pressure of pure benzene and toluene at 300 K are 50.71 mm Hg and 32.06 mm Hg, respectively. Calculate the mole fraction of benzene in the vapour phase if 80 g of benzene is mixed with 100 g of toluene. Answer 2.38: Molar mass of benzene (C6H6) = 6x 12 + 6 x 1 = 78 g \(\begin{array}
{1}mol™{-1}\end{array} \) Molar mass of toluene (C6H5CH3) = 7x 12 + 8 x 1 = 92 g \(\begin{array}{1}mol~{-1}\end{array} \) Now, the number of moles present in 80 g of benzene = \(\begin{array} {l}\frac{80}{78}\end{array} \) = 1.026 mol And, the number of moles present in 100 g of toluene = \(\begin{array}{1}\frac{100} {92}\end{array} \)
= 1.087 mol Therefore, the mole fraction of benzene, \(\begin{array}{l}x {b} = \frac{1.026}{1.026 + 1.087}\end{array} \) = 0.486 And, the mole fraction of toluene, \(\begin{array}{l}x {t}\end{array} \) = 1 - 0.486 = 0.514 It is given that the vapour pressure of pure benzene, \(\begin{array} {1}p~ {\circ} {b}\end{array} \) = 50.71 mm Hg And,
the vapour pressure of pure toluene, \(\begin{array}{1}p”~ {\circ} {t}\end{array} \) = 32.06 mm Hg Therefore, the partial pressure of benzene, \(\begin{array}{1}p {b} = x {b}\times p~{\circ} {b}\end{array} \) = 0.486 x 50.71 = 24.645 mm Hg And, the partial vapour pressure of toluene, \(\begin{array}{1}p {t} = x {t}\times

p~{\circ} {t}\end{array}\) = 0.514 x 32.06 = 16.479 mm Hg Hence, the mole fraction of benzene in the vapour phase is given by \(\begin{array} {l1}\frac{p {b}}{p {b} + p_{t}}\end{array} \) = \(\begin{array} {l}\frac{24.645}{24.645 + 16.479}\end{array} \) = \(\begin{array} {l}\frac{24.645}{41.124}\end{array} \) = 0.599 = 0.6 (approx) Q
2.39) The air is a mixture of a number of gases. The major components are oxygen and nitrogen, with an approximate proportion of 20% is to 79% by volume at 298 K. The water is in equilibrium with air at a pressure of 10 atm. At 298 K, if Henry’s law constants for oxygen and nitrogen at 298 K are 3.30 x 107 mm and 6.51 x 107 mm, respectively,
calculate the composition of these gases in water. Answer 2.39: Percentage of oxygen in air = 20 % Percentage of nitrogen in air = 79 % Also, it is given that water is in equilibrium with air at a total pressure of 10 atm, that is (10 x 760) mm Hg = 7600 mm Hg Therefore, Partial pressure of oxygen, \(\begin{array}{1}p {O {2}} = \frac{20}
{100}\times 7600\end{array} \) mm Hg = 1520 mm Hg Partial pressure of nitrogen, \(\begin{array}{1}p {N {2}} = \frac{79}{100}\times 7600\end{array} \) = 6004 mm Hg For oxygen: \(\begin{array}{l}p {O {2}} = K {H}.x {O_{2}}\end{array} \) => \(\begin{array}{l}x {O {2}} = \frac{p {O {2}}}{K {H}}\end{array} \) = \(\begin{array}
{I}\frac{1520\;mm\;Hg}{3.30\times 10"~ {7}\;mm\;Hg}\;\;\;\;\;\;\;\;\;(Given\;K_{H} = 3.30\times 10~ {7}\;mm\;Hg)\end{array} \) = \(\begin{array}{1}4.61\times 10"~ {-5}\end{array} \) For nitrogen: \(\begin{array}{l}p {N {2}} = K {H}. x {N_{2}}end{array} \) => \(\begin{array}{l}x {N {2}} = \frac{p {N {2} }}{K {H}}end{array} \) =\
(\begin{array} {1}\frac{6004\;mm\;Hg} {6.51\times 10"~ {7}\;mm\;Hg}\end{array} \) = \(\begin{array} {1}9.22\times 10"~ {-5}\end{array} \) Hence, \(\begin{array} {1}4.61\times 10"~ {-5}\end{array} \) and \(\begin{array} {1}9.22\times 10"~ {-5}\end{array} \) are the mole fractions of oxygen and nitrogen in the water. Q 2.40) Determine the amount of
CaCl2 (i = 2.47) dissolved in 2.5 litres of water such that its osmotic pressure is 0.75 atm at 27° C. Answer 2.40: We know that, \(\begin{array}{1}\pi = i\; \frac{n}{V}\; RT\end{array} \) => \(\begin{array}{1}\pi = i\; \frac{w}{MV}\; RT\end{array} \) => \(\begin{array}{1}w = \frac{\pi MV} {iRT}\end{array} \) \(\begin{array}{1}\pi\end{array} \) =
0.75atm V=25Li=247T= (27 + 273) = 300 K Here, R = \(\begin{array}{1}0.0821\;L\;atm\;K™ {-1}\;mol™ {-1}\end{array} \) M = 1 x40 + 2 x 35.5 = 111 g \(\begin{array}{l}mol~{-1}\end{array} \) Therefore, w = \(\begin{array} {1}\frac{0.75\times 111\times 2.5} {2.47\times 0.0821\times 300}\end{array} \) = 3.42 g Hence, 3.42 g is the
required amount of CaCl2. Q 2.41) Determine the osmotic pressure of a solution prepared by dissolving 25 mg of K2S0O4 in 2 litres of water at 25° C, assuming that it is completely dissociated. Answer 2.41: When K2SO04 is dissolved in water, \(\begin{array} {1} K~ {+}\; and\; SO _{4}"~{2-}\end{array} \) ions are produced. \(\begin{array}

{I}K {2}SO_{4} \rightarrow 2K~ {+} + SO_{4}~{2-}\end{array} \) Total number of ions produced = 3 Therefore, i = 3 Given: w = 25 mg = 0.025gV =2 L T = 250C = (25 + 273) = 298 K Also, we know that R = \(\begin{array}{1}0.0821\;L\;atm\;K"™ {-1}\;mol~{-1}\end{array} \) M = (2 x 39) + (1 x 32) + (4 x 16) = 174 g \(\begin{array}
{1}mol~{-1}\end{array} \) Applying the following relation, \(\begin{array} {1}\pi = i\; \frac{n} {V}\; RT\end{array} \) = \(\begin{array} {1}i \frac{w}{M} \frac{1}{v} RT\end{array} \) = \(\begin{array} {1} 3\times \frac{0.025} {174 }\times \frac{1}{2}\times 0.0821\times 298\end{array} \) = \(\begin{array} {1}5.27\times 10" {-3}\; atm\end{array} \) A
solution is a homogeneous mixture of two or more than two components. Solved answers on the chapter’s NCERT Solutions for Class 12 are given by our subject experts. These NCERT Solutions will help the students to understand the types of solutions, expressing the concentration of the solution, solubility, ideal and non-ideal solutions, colligative
properties and abnormal molar mass. Chemistry Class 12 questions and solutions in Chapter 2 given here are very simple and easy to understand. Class 12 NCERT Solutions for Chemistry Chapter 2 Solutions Chapter 2 Solutions of Class 12 Chemistry, is designed as per the CBSE Syllabus for the session 2023-24. This chapter holds approximately 5
marks in the board examination. The Chemistry Class 12 NCERT Solutions Chapter 2 teaches about the types of solutions, the concentration of solutions, the solubility of solids and gases in a liquid, the vapour pressure of liquid solutions, Raoult’s law, ideal and non-ideal solutions, colligative properties and determination of molar masses. Subtopics
for Class 12 Chemistry Chapter 2 - Solutions Types of Solutions Expressing Concentration of Solutions Solubility The solubility of a Solid in a Liquid The solubility of a Gas in a Liquid Vapour Pressure of Liquid Solutions Vapour Pressure of Liquid-Liquid Solutions Raoult’s Law as a Special Case of Henry’s Law Vapour Pressure of Solutions of Solids in
Liquids Ideal and Nonideal Solutions Ideal Solutions Non-ideal Solutions Colligative Properties and Determination of Molar Mass Relative Lowering of Vapour Pressure Elevation of Boiling Point Depression of Freezing Point Osmosis and Osmotic Pressure Abnormal Molar Masses NCERT Chemistry book includes a chapter on solutions to introduce
various important concepts to the students. In this, students learn to determine the molarity, molality and mole fraction of solutions and know about Henry’s law constant, mass percentage, etc. The topics provided in the NCERT books are not only important for the Class 12 board examination but also for competitive exams like JEE Main and NEET.
JEE Main is a national-level engineering entrance examination, and NEET is a national-level examination to take admission to the best medical colleges in India. Also, students must solve NCERT exemplar problems, MCQS, and short and long-answer questions in order to attain a firm grip across subjects. Solving the NCERT questions using NCERT
Solutions will help them to understand the topics in an effective and simple way. Sometimes, the questions are also asked in the JEE Main and NEET examinations. Students preparing for CBSE examinations are strictly advised to study the chapter thoroughly and should solve the NCERT questions provided at the end of each chapter. The NCERT
Solutions are designed in such a way that students can understand each and every chapter of the book. Along with the NCERT questions, students are also encouraged to solve the CBSE Class 12 previous years’ question papers and sample papers. Solving the previous years’ questions and sample papers will help them get acquainted with the
different types of questions and their marking scheme. Students are always encouraged to solve the previous years’ questions to boost exam preparations. Solving the question papers in a stipulated time of 3 hours will help them to understand their problem-solving speed and identify the time they take to solve a particular type of question. The
important topics in Chapter 2 of NCERT Solutions for Class 12 Chemistry are Types of Solutions Expressing Concentration of Solutions Solubility The Solubility of a Solid in a Liquid The Solubility of a Gas in a Liquid Vapour Pressure of Liquid Solutions Vapour Pressure of Liquid-Liquid Solutions Raoult’s Law as a Special Case of Henry’s Law Vapour
Pressure of Solutions of Solids in Liquids Ideal and Non-ideal Solutions Ideal Solutions Non-ideal Solutions Colligative Properties and Determination of Molar Mass Relative Lowering of Vapour Pressure Elevation of Boiling Point Depression of Freezing Point Osmosis and Osmotic Pressure Abnormal Molar MassesThe NCERT Solutions for Class 12
Chemistry Chapter 2 PDF is available on BYJU’S. These solutions are provided with a free download option which can be accessed by the students effortlessly. Students can download the PDF and refer to them while answering the textbook questions to get their doubts cleared instantly. The main advantage of using these solutions is they can be used
by the students anywhere and at any time without any difficulty.The NCERT Solutions for Class 12 Chemistry Chapter 2 are very helpful for the students for various purposes. The expert faculty at BYJU’S make use of a simple and understandable language, which makes it easy for the students while learning. These solutions provide students with a
strong foundation of fundamental concepts which are important from the exam point of view. By using these solutions, students can save a lot of time in searching for the correct answer as per the latest CBSE Syllabus and its guidelines. A mole is simply a unit of measurement. It's one of the seven base units in the International System of Units (SI).
New units are invented when existing units are inadequate. For example, chemical reactions often take place at levels where using grams wouldn't make sense, yet using absolute numbers of atoms, molecules, or ions would be confusing, too. So, scientists invented the mole to bridge the gap between exceptionally small and exceptionally large



numbers. Here's a look at what a mole is, why we use moles, and how to convert between moles and grams. The mole is an SI unit used to measure the amount of any substance. The abbreviation for mole is mol. One mole is exactly 6.02214076%x 1023 particles. The "particles" could be something small, like electrons or atoms, or something large, like
elephants or stars. Like all units, a mole has to be defined or based on something reproducible. The present definition of the mole is defined, but it used to be based on the number of atoms in a sample of the isotope carbon-12. Today, a mole is Avogadro's number of particles, which is exactly 6.02214076x1023. For all practical purposes, the mass of
one mole of a compound in grams is approximately equal to the mass of one molecule of the compound in daltons. Originally, a mole was the quantity of anything that has the same number of particles found in 12.000 grams of carbon-12. That number of particles is Avogadro's number, which is roughly 6.02x1023. A mole of carbon atoms is 6.02x1023
carbon atoms. A mole of chemistry teachers is 6.02x1023 chemistry teachers. It's a lot easier to write the word 'mole' than to write '6.02x1023"' anytime you want to refer to a large number of things. That's why this particular unit was invented. Why don't we simply stick with units like grams (and nanograms and kilograms, etc.)? The answer is that
moles give us a consistent method to convert between atoms or molecules and grams. It's simply a convenient unit to use when performing calculations. You may not find it too convenient when you're first learning how to use it, but once you become familiar with it, a mole will be as normal a unit as, say, a dozen or a byte. Converting moles of a
substance into grams is one of the most common chemistry calculations. When you balance equations, you'll use the mole ratio between reactants and reagents. To do this conversion, all you need is a periodic table or another list of atomic masses. Example: How many grams of carbon dioxide is 0.2 moles of CO2? Look up the atomic masses of carbon
and oxygen. This is the number of grams per mole of atoms. Carbon (C) has 12.01 grams per mole.Oxygen (O) has 16.00 grams per mole. One molecule of carbon dioxide contains 1 carbon atom and 2 oxygen atoms, so: number of grams per mole CO2 = 12.01 + [2 x 16.00]number of grams per mole CO2 = 12.01 + 32.00number of grams per mole CO2
= 44.01 gram/mole Simply multiply this number of grams per mole times the number of moles you have to get the final answer: grams in 0.2 moles of CO2 = 0.2 moles x 44.01 grams/molegrams in 0.2 moles of CO2 = 8.80 grams It's good practice to make certain units cancel out to give you the one you need. In the case above, the moles canceled out
of the calculation, leaving you with grams. You can also convert grams to moles. Andreas, Birk; et al. (2011). "Determination of the Avogadro Constant by Counting the Atoms in a 28Si Crystal". Physical Review Letters. 106 (3): 30801. doi:10.1103/PhysRevLett.106.030801de Bievre, Paul; Peiser, H. Steffen (1992). "'Atomic Weight' — The Name, Its
History, Definition, and Units". Pure and Applied Chemistry. 64 (10): 1535-43. doi:10.1351/pac199264101535Himmelblau, David (1996). Basic Principles and Calculations in Chemical Engineering (6 ed.). ISBN 978-0-13-305798-0.International Bureau of Weights and Measures (2006). The International System of Units (SI) (8th ed.). ISBN 92-822-
2213-6.Yunus A. Cengel; Boles, Michael A. (2002). Thermodynamics: An Engineering Approach (8th ed.). TN: McGraw Hill. ISBN 9780073398174. NCERT Solutions for Class 11 Chemistry Chapter 2 Structure of Atom is provided on this page as a free source of educational content for Class 11 students. These NCERT Solutions aim to provide students
with comprehensive answers to all questions asked in Chapter 2 of the NCERT Class 11 Chemistry textbook. Chapter 2 will completely explain the structure of an atom. The main aim of creating NCERT Solutions is to help students focus on important concepts and learn them effectively. Students will face problems in answering the numericals that
would appear in the board exam. For this purpose, the faculty at BYJU’S have designed the NCERT Solutions for Class 11 Chemistry Chapter 2 in a stepwise manner, based on the marks weightage allotted by the CBSE for the 2023-24 syllabus. The solutions also contain explanations for each and every step to provide a quality learning experience for
the Class 11 students. The NCERT Solutions for Class 11 Chemistry provided on this page can also be downloaded as a PDF, for free, by clicking the download button provided below. Download NCERT Solutions Class 11 Chemistry Chapter 2 PDF NCERT Solutions for Class 11 Chemistry Chapter 2 Structure of Atom “Structure of Atom” is the second
chapter in the NCERT Class 11 Chemistry textbook. The topics covered under this chapter include subatomic particles, Thomson’s atomic model, Rutherford’s atomic model, Bohr’s model and the quantum mechanical model of the atom. The types of questions asked in the NCERT exercise section for this chapter include: Basic calculations regarding
subatomic particles (protons, electrons and neutrons). Numericals based on the relationship between wavelength and frequency. Numericals based on calculating the energy associated with electromagnetic radiation. Electron transitions to different shells. Writing electron configurations. Questions related to quantum numbers and their combinations
(for electrons). Students can note that these NCERT Solutions have been prepared and solved by our experienced subject experts, as per the latest CBSE Syllabus 2023-24 and its guidelines. The NCERT Solutions for Class 11 Chemistry provided on this page (for Chapter 2) provide detailed explanations of the steps to be followed while solving the
numerical value questions that are frequently asked in the examinations. The subtopics covered in the chapter are listed below. Subtopics of NCERT Solutions for Class 11 Chemistry Chapter 2 Structure Of Atom Sub-atomic Particles Discovery Of Electron Charge To Mass Ratio Of Electron Charge On The Electron Discovery Of Protons And Neutrons
Atomic Models Thomson Model Of Atom Rutherford’s Nuclear Model Of Atom Atomic Number And Mass Number Isobars And Isotopes Drawbacks Of Rutherford Model Developments Leading To The Bohr’'s Model Of Atom Wave Nature Of Electromagnetic Radiation Particle Nature Of Electromagnetic Radiation: Planck’s Quantum Theory Evidence
For The Quantized* Electronic Energy Levels: Atomic Spectra Bohr’s Model For Hydrogen Atom Explanation Of Line Spectrum Of Hydrogen Limitations Of Bohr’'s Model Towards Quantum Mechanical Model Of The Atom Dual Behaviour Of Matter Heisenberg’s Uncertainty Principle Quantum Mechanical Model Of Atom Orbitals And Quantum
Numbers Shapes Of Atomic Orbitals Energies Of Orbitals Filling Of Orbitals In Atom Electronic Configuration Of Atoms Stability Of Completely Filled And Half Filled Subshells. Students can make use of the NCERT Solutions for Class 11 exclusively to comprehend key topics and concepts, along with precise answers to exercise questions in the
NCERT Class 11 Chemistry Textbook. Access the answers of NCERT Solutions for Class 11 Chemistry Chapter 2 Q.1. (i) Calculate the number of electrons which will together weigh one gram. (ii) Calculate the mass and charge of one mole of electrons. Ans: (i) Mass of 1 electron = 9.108 x 10-28 g Hence, 1 g = 1/(9.108 x 10-28) = 1.098 x 1027
electrons (ii) Mass of one mole of electron = 9.108 x 10-28 x 6.022 x 1023 We get, = 5.48 x 10-4 g Charge on one mole of electron = 1.6 x 10-19 C x 6.022 x 1023 We get, = 9.63 x 104 C Q.2. (i) Calculate the total number of electrons present in one mole of methane. (ii) Find (a) the total number and (b) the total mass of neutrons in 7 mg of 14C.
(Assume that mass of a neutron = 1.675 x 10-27 kg). (iii) Find (a) the total number and (b) the total mass of protons in 34 mg of NH3 at STP. Will the answer change if the temperature and pressure are changed? Ans: (i) 1 molecule of methane contains 10 electrons (6 from carbon, 4 from hydrogen) Therefore, 1 mole of methane contains = 10 x 6.022
x 1023 = 6.022 x 1024 electrons. (ii) (a)1 g atom of 14C = 14 g Since 14 g = 14000 mg have 6.022 x 1023 x 8 neutrons Therefore, 7 mg will have neutrons = (6.022 x 1023 x 8)/14000 x 7 = 2.4088 x 1022 (b) mass of 1 neutron = 1.675 x 10-27 kg Hence, mass of 2.4088 x 1021 neutrons = 2.4088 x 1021 x 1.67 x 10-27 = 4.0347 x 10-6 kg (iii) Step I.
Calculation of total number of NH3 molecules Gram molecular mass of ammonia (NH3) = 17g=17x 103 mg 17 x 103 mg of NH3 have molecules = 6.022 x 1023 34 mg of NH3 have molecules = \(\begin{array} {1}\frac{6.022 \times 10"~ {23} } {(17\times 10" {3}mg) }\times (34mg)\\= 1.2044 \times 10"~ {20} molecules\end{array} \) Step II.
Calculation of total number and mass of protons No. of protons present in one molecule of NH3 = 7 + 3 = 10 No. of protons present in 12.044 x 1020 molecules of NH3 = 12.044 x 1020 x 10 = 1.2044 x 1022 protons Mass of one proton = 1.67 x 10-27 kg Mass of 1.2044 x 1022 Protons = (1.67 x 10-27 kg) x 1.2044 x 1022 = 2.01 x 10-5 kg No, the
answer will not change upon changing the temperature and pressure because only the number of protons and mass of protons are involved. Q.3. How many neutrons and protons are there in the following nuclei? \(\begin{array}{l} {6}~ {13}\textrm{C}\: ,\: {8}~ {16}\textrm{O}\: \: {12}~ {24}\textrm{Mg}\: ,\: {26}~ {56 \textrm{Fe}\: ,\:
{38}~ {88} \textrm{Sr}\end{array} \) Ans: \(\begin{array}{l} {6}~ {13}\textrm{C}\end{array} \): Mass number = 13 Atomic number = Number of protons = 6 Therefore, total number of neutrons in 1 carbon atom = Mass number - Atomic number = 13 - 6 = 7 \(\begin{array}{l} {8}~ {16}\textrm{O} \end{array} \): Mass number = 16 Atomic
number = Number of protons = 8 Therefore, number of neutrons = Mass number - Atomic number = 16 - 8 = 8 \(\begin{array} {1} {12}"~{24}\textrm{Mg} \end{array} \): Mass number = 24 Atomic number = Number of protons = 12 Number of neutrons = Mass number - Atomic number = 24 - 12 = 12 \(\begin{array}{l} {26}~ {56}\textrm{Fe}
\end{array} \): Mass number = 56 Atomic number = Number of protons = 26 Number of neutrons = Mass number - Atomic number = 56 - 26 = 30 \(\begin{array}{l} {38} {88}\textrm{Sr} \end{array} \): Mass number = 88 Atomic number = Number of protons = 38 Number of neutrons = Mass number - Atomic number = 88 - 38 = 50 Q.4. Write
the complete symbol for the atom with the given atomic number (Z) and atomic mass (A) (I)Z =17, A = 35 (I)Z = 92, A = 233 (III)Z = 4, A = 9 Ans: Q.5. Yellow light emitted from a sodium lamp has a wavelength (2) of 580 nm. Calculate the frequency (v) and wavenumber (v ) of the yellow light. Ans: Rearranging the expression, \(\begin{array}
{1}\lambda =\frac{c}{u }\end{array} \) the following expression can be obtained, \(\begin{array}{l1}u =\frac{c}{ \lambda }\end{array}\) .......... (1) Here, \(\begin{array}{l}u\end{array} \) denotes the frequency of the yellow light ¢ denotes the speed of light ( \(\begin{array} {1} 3\times 10~ {8}\, m/s\end{array} \) ) \(\begin{array}
{1}\lambda\end{array} \) denotes the wavelength of the yellow light (580 nm, \(\begin{array}{1}580\times 10" {-9}\, m/s\end{array} \) ) Substituting these values in eq. (1): \(\begin{array} {1}u =\frac{3\times 10~ {8} } {580\times 10"~ {-9}}=5.17\times 10"~ {14}\, s~ {-1}\end{array} \) Therefore, the frequency of the yellow light which is emitted by
the sodium lamp is: \(\begin{array}{1}5.17\times 10~ {14}\, s~ {-1}\end{array} \) The wave number of the yellow light is \(\begin{array}{l}\bar{u }=\frac{1}{\lambda }\end{array} \) \(\begin{array} {1} =\frac{1}{580\times 10"~ {-9}}=1.72\times 10~ {6}\, m”™ {-1}\end{array} \) Q.6. Find the energy of each of the photons which (i) correspond to
light of frequency 3x1015 Hz. (ii) have a wavelength of 0.50 A. Ans: (i) The energy of a photon (E) can be calculated by using the following expression: E= \(\begin{array} {1}hu\end{array} \) Where, ‘h’ denotes Planck’s constant, which is equal to \(\begin{array}{1}6.626\times 10~ {-34}\, Js\\u\end{array} \) (frequency of the light) = \(\begin{array}
{1} 3\times 10"~ {15}\end{array} \)Hz Substituting these values in the expression for the energy of a photon, E: \(\begin{array} {1} E=(6.626\times 10" {-34})(3\times 10"~ {15})\\ \\ E=1.988\times 10" {-18}\, J\end{array} \) (ii) The energy (E) of a photon having wavelength () is given by the expression: E=hc/A Where, h (Planck’s constant) =\
(\begin{array}{1}6.626\times 10" {-34}Js\end{array} \) ¢ (speed of light) = \(\begin{array}{1}3\times 10" {8}\, m/s\end{array} \) Substituting these values in the equation of ‘E’: \(\begin{array} {I} E=\frac{(6.626\times 10" {-34})(3\times 10"~ {8})}{0.50\times 10" {-10}}=3.976\times 10"~ {-15}J\\\\ .. E=3.98\times 10~ {-15}]J\end{array} \)

Q.7. Calculate the wavelength, frequency and wavenumber of a light wave whose period is 2.0 x 10-10 s. Ans: Frequency of the light wave (\(\begin{array}{1}u\end{array} \)) = \(\begin{array} {1}\frac{1}{Period}\\\frac{1} {period}=\frac{1}{2.0 \times 10" {-10}s}\\=5.0\times 10"~ {9}s~{-1}\end{array} \) Wavelength of the light wave(\
(\begin{array} {1}\lambda\end{array} \)) =\(\begin{array}{l1}\frac{c}{u}\end{array} \) Where, c denotes the speed of light, \(\begin{array}{l}3\times 10" {8}\, m/s\end{array} \) Substituting the values in the given expression of \(\begin{array} {l}\lambda\end {array} \): \(\begin{array} {1}\lambda =\frac{3\times 10"~ {8} } {5.0\times
107~{9}}=6.0\times 10"~ {-2}m\end{array} \) Wave number \(\begin{array}{1}(\bar{u })\end{array} \) of light = \(\begin{array}{1}\frac{1}{\lambda }=\frac{1}{6.0\times 10"~ {-2}}=1.66\times 10"~ {1}\, m"~{-1}=16.66\, m~{-1}\end{array} \) Q.8. What is the number of photons of light with a wavelength of 4000 pm that provides 1] of energy?

Ans: Energy of photon (E) = \(\begin{array} {1}\frac{hc}{\lambda }\end{array} \) Where, \(\begin{array} {l}\lambda\end{array} \) is the wavelength of the photons = \(\begin{array} {1}4000\times 10"~ {-12}\, m = 4 \times 10" {-9}m\end{array} \) c denotes the speed of light in vacuum =\(\begin{array} {1} 3\times 10"~ {8}\, m/s\end{array} \) h is
Planck’s constant, whose value is \(\begin{array} {1}6.626\times 10~ {-34}\, Js\end{array} \) Substituting these values, we get, \(\begin{array}{1}E = \frac{(6.626 \times 10" {-34}]s)\times (3\times 10"~ {8}ms™{-1})}{(4\times 10"~ {-9}m)}\end{array} \) = 4.969 x 10-17 J Hence, 1] energy of photons = \(\begin{array} {l1}\frac{1}{4.969\times

10~ {-17}} = 2.012 \times 10~ {16} photons\end{array} \) Q.9. A photon of wavelength 4 x 10-7 m strikes on metal surface, the work function of the metal is 2.13 eV. Calculate (i) the energy of the photon (eV), (ii) the kinetic energy of the emission, and (iii) the velocity of the photoelectron (1 eV= 1.6020 x 10-19 J). Ans: (i) Energy of the photon (E)=\
(\begin{array}{1}hu =\frac{hc} {\lambda }\end{array} \) Where, h denotes Planck’s constant, whose value is \(\begin{array} {1}6.626\times 10" {-34}\ Js\end{array} \) c denotes the speed of light = \(\begin{array} {1} 3\times 10" {8}\,m/s\\\lambda\end{array} \)= wavelength of the photon =\(\begin{array}{1}4\times 10" {-7}\,m/s\end{array} \)
Substituting these values, we get, \(\begin{array}{l}E=\frac{(6.626\times 10" {-34})(3\times 10~ {8})} {4\times 10" {-7} }=4.9695\times 10" {-19}\, J\end{array} \) Therefore, energy of the photon = \(\begin{array}{1}4.97\times 10" {-19}\, J\end{array} \) (ii) The kinetic energy of the emission \(\begin{array}{1}E {k}\end{array} \) is given by \
(\begin{array}{l}=hu -hu {0}\ \\ =(E-W)eV\\ \\ =(\frac{4.9695\times 10"~ {-19}}{1.6020\times 10"~ {-19}})eV-2.13\, eV\\ \\ =(3.1020-2.13)eV\\ \\ =0.9720\, eV\end{array} \) Therefore, the kinetic energy of the emission = 0.97 eV. (iii) The velocity of the photoelectron (v) can be determined using the following expression: \(\begin{array} {1}\frac{1}
{2}mv~ {2} =hu-hu {0}\\ \\ \Rightarrow v =\sqrt{\frac{2(hu -hu {0})}{m}}\end{array} \) Where \(\begin{array}{1}(hu -hu {0})\end{array} \) is the K.E of the emission (in Joules) and ‘m’ denotes the mass of the photoelectron. Substituting the values in the given expression of v: \(\begin{array}{1}v=\sqrt{\frac{2\times (0.9720\times
1.6020\times 107 {-19})J}{9.10939%times 10"~ {-31}kg} }\\ \\ =\sqrt{0.3418\times 10"~ {12}m"™{2}s™{-2} }\\ \\ \Rightarrow v=>5.84\times 10" {5} ms” {-1}\end{array} \) Therefore, the velocity of the photoelectron is \(\begin{array}{1}5.84\times 10"~ {5}ms”™ {-1}\end{array} \) Q.10. Electromagnetic radiation of wavelength 242 nm is just sufficient to
ionise the sodium atom. Calculate the ionisation energy of sodium in k] mol-1. Ans: Ionization energy (E) of sodium = \(\begin{array} {1}\frac{N_{A}hc}{\lambda }\\ \\ =\frac{(6.023\times 10" {23}\, mol™ {-1})(6.626\times 10" {-34})]Js(3\times 10"~ {8})ms™{-1}} {242\times 10" {-9}m}\\ \\ =4.947\times 107 {5}\, ]\, mol™ {-1}\\ \\ =494.7\times

107~ {3}\, J\, mol™ {-1}\\ \\ =494\, k]\, mol™~{-1}\end{array} \) Q.11. A 25-watt bulb emits monochromatic yellow light of the wavelength of 0.57um. Calculate the rate of emission of quanta per second. Ans: Power of the bulb, P = 25 Watt = \(\begin{array}{1}25\, Js~{-1}\end{array} \) Energy (E) of one photon = \(\begin{array}{l1}hu = \frac{hc}
{\lambda }\end{array} \) Substituting these values in the expression of E: \(\begin{array} {1} E=\frac{(6.626\times 10"~ {-34})(3\times 10~ {8})}{(0.57\times 10"~ {-6})}=34.87\times 10~ {-20}\, \end{array} \) E= \(\begin{array}{1}34.87\times 10~ {-20}\, \end{array} \) Thus, the rate of emission of quanta (per second) = \(\begin{array}
{1}E=\frac{25} {34.87\times 10"~ {-20}}=7.169\times 10"~ {19}\, s~ {-1}\end{array} \) Q.12. Electrons are emitted with zero velocity from a metal surface when it is exposed to radiation of wavelength 6800 A. Calculate threshold frequency (v0 ) and work function (WO ) of the metal. Ans: Wavelength of the radiation, \(\begin{array}{l}\lambda
\end{array} \)= 6800 A=\(\begin{array}{1}6800\times 10~ {-10}\, m\end{array} \) Threshold frequency of the metal (\(\begin{array}{l}u {0}\end{array} \) ) =\(\begin{array}{1}\frac{c}{\lambda {0}}=\frac{3\times 10"~ {8}ms~{-1}}{6.8\times 10"~ {-7}m}=4.41\times 10~ {14}\, s~ {-1}\end{array} \) Therefore, work function, (W0) =\
(\begin{array}{1}hu {0}\ \\ =(6.626\times 10" {-34}]Js)(4.41\times 10"~ {14}s™{-1})\ \\ =2.922\times 10"~ {-19}\, J\end{array} \) Q.13. What is the wavelength of light emitted when the electron in a hydrogen atom undergoes the transition from an energy level with n = 4 to an energy level with n = 2? Ans: The \(\begin{array}{1}n {i}\end{array} \)
= 4 to \(\begin{array}{l}n_{f}\end{array} \) = 2 transition results in a spectral line of the Balmer series. The energy involved in this transition can be calculated using the following expression: \(\begin{array}{1}E=2.18\times 10~ {-18}[\frac{1}{n {i}~{2}}-\frac{1}{n {f}~{2}}1\end{array} \) Substituting these values in the expression of E: \
(\begin{array}{1}E=2.18\times 10" {-18}[\frac{1} {4~ {2} }-\frac{1} {27 {2} }I\\ \\ =2.18\times 10"~ {-18}[\frac{1-4} {16} 1\\ \\ =2.18\times 10" {-18}\times (-\frac{3}{16})\\ \\ E=-(4.0875\times 10" {-19}])\end{array} \) Here, the -ve sign denotes the emitted energy. Wavelength of the emitted light \(\begin{array} {1} (\lambda )=\frac{hc}
{E}X\end{array} \) Since E = hc/A Substituting these values in the expression of A \(\begin{array}{l}\lambda =\frac{(6.626\times 10" {-34})(3\times 10~ {8})}{(4.0875\times 10" {-19})}=4.8631\times 10~ {-7}\, m\\ \\ \lambda =486.31\times 10" {-9}\, m\\ \\ =486\, nm\end{array} \) Q.14. How much energy is required to ionise a H atom if the electron
occupies n = 5 orbit? Compare your answer with the ionization enthalpy of H atom (energy required to remove the electron from n =1 orbit). Ans: The expression for the ionization energy is given by, \(\begin{array}{1}E {n} =\frac{-(2.18\times 10"~ {-18})Z~{2}}{n" {2} }\end{array} \) Where Z denotes the atomic number and n is the principal
quantum number For the ionization from \(\begin{array}{l}n {1}=5\end{array} \) to \(\begin{array}{1}n {2} =«\end{array} \), \(\begin{array}{1}\Delta E=E_ {\infty }-E {5 }\\ \\ =[(\frac{-(2.18\times 10"~ {-18}\, (1)~ {2} }{(\infty )~ {2} })-(\Mfrac{-(2.18\times 10~ {-18}\, D)~ {2}}{(5 )~ {2} )\ \\ =0.0872\times 10" {-18}\, J\\ \\ \Delta
E=8.72\times 10" {-20}\, J\end{array} \) Therefore, the required energy for the ionization of hydrogen from n = 5ton = « is \(\begin{array}{1}8.72\times 10"~ {-20}\, J\end{array} \) Energy required for nl = 1 to n = « \(\begin{array} {1}\left [\left\{\frac{-\left ( 2.18\times 10" {-18}] \right )\left ( 1~ {2} \right )} {\left (\infty \right )~ {2} } \right\} -
\left\{-\frac{\left ( 2.18 \times 10" {-18}] \right )(1~{2}1)}{(1~{2})} \right\} \right \end{array} \) = 2.18 x 10-18 J \(\begin{array}{1}\Delta E = 2.18 \times 10~ {-18}]\end{array} \) Hence, a lower amount of energy is required in order to ionize electrons in the 5th orbital of a hydrogen atom when compared to that in the ground state. Q.15. What is
the maximum number of emission lines when the excited electron of a H atom in n = 6 drops to the ground state? Ans. A total number of 15 lines (5 + 4 + 3 + 2 + 1) will be obtained in this hydrogen emission spectrum. The number of spectral lines emitted when an electron in the nth level drops down to the ground state is given by \(\begin{array}
{1}\frac{n(n-1)}{2}\end{array} \) Since n = 6, total no. spectral lines = \(\begin{array} {1}\frac{6(6-1)}{2}=15\end{array} \) Hence, the maximum number of emission lines when the excited electron of a H atom in n = 6 drops to the ground state is 15 Q.16. (i) The energy associated with the first orbit in the hydrogen atom is -2.18 x 10-18 J atom-1.
What is the energy associated with the fifth orbit? (ii) Calculate the radius of Bohr’s fifth orbit for the hydrogen atom. Ans. The expression for the energy associated with nth orbit in hydrogen atom is En = (-2.18 x 10-18)/n2 J/atom (i) Energy associated with the fifth orbit of hydrogen atom is calculated as: \(\begin{array}{1}E {5} =\frac{-(2.18\times
10~ {-181)}H{(5)~ {2} }=\frac{-(2.18\times 10"~ {-18})}{25}=-8.72\times 10"~ {-20}\, J atom”™ {-1}\end{array} \) (ii) Radius of Bohr’s nth orbit for hydrogen atom is given by, rn = (0.0529 nm) n 2 For, n = 5 \(\begin{array}{l}r {5}=(0.0529\, nm)(5~{2})W\ W\ r {5}=1.3225\, nm\end{array} \) Q.17. Calculate the wavenumber for the longest wavelength
transition in the Balmer series of atomic hydrogen. Ans. For the Balmer series of the hydrogen emission spectrum, ni = 2. Therefore, the expression for the wavenumber(\(\begin{array}{l}\bar{u}\end{array} \)) is: \(\begin{array}{1}\bar{u}=[\frac{1}{(2)~ {2} }-\frac{1}{n {f}~{2}}1(1.097\times 10"~ {7}\, m~{-1})\end{array} \) Since wave
number(\(\begin{array} {1}\bar{u}\end{array} \)) is inversely proportional to the transition wavelength, the lowest possible value of (\(\begin{array}{1}\bar{u}\end{array} \)) corresponds to the longest wavelength transition. For (\(\begin{array}{1}\bar{u}\end{array} \)) to be of the lowest possible value, nf should be minimum. In the Balmer series,
transitions from ni = 2 to nf = 3 are allowed. Hence, taking nf = 3, we get: \(\begin{array}{l}\bar{u}=(1.097\times 10~ {7 })[\frac{1}{(2)~ {2} }-\frac{1}{{3} {2} }]\\ W \bar{u}=(1.097\times 10"~ {7})[\frac{1}{4}-\frac{1}{9}1\\ \\ =(1.097\times 10"~ {7})[\frac{9-4} {36} 1\\ \\ =(1.097\times 10~ {7})[\frac{5} {36} ]\\ \\ \bar{u}=1.5236\times 10"~ {6},
m~”{-1}\end{array} \) Q.18. What is the energy in joules, required to shift the electron of the hydrogen atom from the first Bohr orbit to the fifth Bohr orbit and what is the wavelength of the light emitted when the electron returns to the ground state? The ground state electron energy is -2.18 x 10-11 ergs. Ans. Step I. Calculation of energy required
The energy of electron (En) = \(\begin{array} {l1}\frac{2.18\times 10~ {-11}}{n" {2} }ergs = \frac{-2.18\times 10”{-18}J}{n"~{2}} (\because 1] = 10"~ {7}ergs)\end{array} \) The energy in Bohr’s first orbit (E1) = \(\begin{array} {l1}\frac{-2.18\times 10"~ {-18}J}{(1)~ {2} }= \frac{-2.18 \times 10™ {-18}]J}{1}\end{array} \) The energy in Bohr’s fifth
orbit (E5) = \(\begin{array}{l}\frac{-2.18\times 10~{-183}J}{(5)"~ {2} }= \frac{-2.18 \times 10~ {-18}]J}{25}\end{array} \) .. Energy required \(\begin{array}{1}(\Delta E)= E_{5}- E {1}= (-\frac{2.18}{25}\times 10" {-18}])- (-\frac{2.18} {1 }\times 10" {-18}])\\=2.18 \times 10" {-18}(1-\frac{1}{25})]\\= 2.18\times 10~ {-18}\times \frac{24}{25}=
2.09 \times 10~ {-18}]\end{array} \) Step II. Calculation of wavelength of light emitted \(\begin{array} {1}\Delta E= hu = \frac{hc}{\lambda }\\\therefore \lambda =\frac{hc} {\Delta E}= \frac{(6.626\times 10~ {-34}]-s)\times (3\times 10"~ {8}ms~{-1})} {(2.09\times 10~ {-18}])}\\= 9.50 \times 10" {-8}m\end{array} \) = 950 A (" 1A = 10-10m) Q.19.
The electron energy in hydrogen atom is given by En= (-2.18 x 10-18 )/n2 J. Calculate the energy required to remove an electron completely from the n = 2 orbit. What is the longest wavelength of light in cm that can be used to cause this transition? Ans. \(\begin{array}{I}E_{n}=\frac{-(2.18\times 10"~ {-18}) }{(n)"~ {2} }]J\end{array} \) Required
energy for the ionization from n = 2 is: \(\begin{array} {1}\Delta E=E_ {\infty }-E {2}\\ \\ =[(\frac{-(2.18\times 10"~ {-18})} { (\infty )~ {2} })-(\frac{(-2.18\times 10"~ {-18})} {(2)~ {2} H I\ \\ =[\frac{(2.18\times 10"~ {-18})} {4}-0]1J\\ \\ =0.545\times 10" {-18}\, J\\\Delta E=5.45\times 10" {-19}\, J\end{array} \) Now we know that, \(\begin{array} {l}\lambda
=\frac{hc} {\Delta E}\end{array} \) Here, A is the longest wavelength causing the transition \(\begin{array} {1} E=\frac{(6.626\times 10" {-34})(3\times 10"~ {8})}{(5.45\times 10"~ {-19})}=3.647\times 10~ {-7}\, m\\ \\ =3647\times 10"~ {-10}\end{array} \) = 3647 A Q.20. Calculate the wavelength of an electron moving with a velocity of 2.05 x 107 m
s-1 Ans. As per de Broglie’s equation, \(\begin{array} {l}\lambda =\frac{h}{mv }\end{array} \) Where, A denotes the wavelength of the moving particle m is the mass of the particle v denotes the velocity of the particle h is Planck’s constant Substituting these values we get, \(\begin{array}{1}\lambda =\frac{(6.626\times 10" {-34})]s}
{(9.10939%\times 10" {-31}kg)(2.05\times 10~ {7}ms”™ {-1})}\\ \\ =3.548\times 10~ {-11}\, m\end{array} \) Therefore, the wavelength of an electron moving with a velocity of \(\begin{array}{1}2.05\times 10"~ {7}\, ms”™ {-1}\: is\:\: 3.548\times 10"™{-11}\, m\end{array} \) Q.21. The mass of an electron is 9.1 x 10-31 kg. If its K.E. is 3.0 x 10-25],
calculate its wavelength. Ans. The wavelength of an electron can be found by de Broglie’s equation: \(\begin{array} {l}\lambda = \frac{h}{mu }\end{array} \) Given the K.E. of electron 3.0 x 10-25 J which is equal to \(\begin{array}{1}\frac{1}{2}mu "~ {2}\end{array} \) Hence we get, \(\begin{array} {1}\frac{1}{2}mu ~ {2} = 3.0\times 10" {-25}]\\u
= \sqrt{\frac{2KE}{m} }= \sqrt{\frac{2(3.0\times 10"~ {-25}])} {9.1\times 10~ {-31}kg}} = 811.579 m/s\end{array} \) Hence the wavelength is given by, \(\begin{array}{l}\lambda = \frac{6.626\times 10" {-34}Js}{(9.1\times 10" {-31}kg)(811.579m/s) }\\= 8.9625\times 10" {-7}m\end{array} \) Q. 22. Which of the following are isoelectronic species
i.e., those having the same number of electrons? Na+ , K+, Mg2+, Ca2+, S2-, Ar. Ans: Number of electrons present in different species are: 11Na+ = 11 -1 = 10; 19K+ =19-1 =18; 12Mg2+ = 12 - 2 = 10; 20Ca2+ =20 -2 = 18; 16S2- = 16 + 2 = 18 Ar = 18 Hence isoelectronic species are (i) Na+ and Mg2+ (having number of
electrons = 10) (ii) K+, Ca2+, S2- and Ar (having number of electrons = 18) Q.23. (I)Write the electronic configurations of the following ions: (a)H- (b)Na+ (c)O2- (d)F - (II) What are the atomic numbers of elements whose outermost electrons are represented by (a) 3s1 (b) 2p3 and (c) 3p5? (III) Which atoms are indicated by the following
configurations? (a)[He] 2s1 (b)[Ne] 3s2 3p3 (c)[Ar] 4s2 3d1 . Ans: (I) (a) H- ion The electronic configuration of the Hydrogen atom (in its ground state) 1s1. The single negative charge on this atom indicates that it has gained an electron. Thus, the electronic configuration of H- = 1s2 (b) Na+ ion Electronic configuration of Na = 1s2 2s2 2p6 3s1 .
Here, the +ve charge indicates the loss of an electron. .. Electronic configuration of Na+ = 1s2 2s2 2p6 (c) O2- ion Electronic configuration of Oxygen = 1s 2 2s 2 2p 4. The ‘-2 ‘ charge suggests that it has gained 2 electrons. .". Electronic configuration of O2-ion = 1s 2 2s 2 2p 6 (d) F - ion Electronic configuration of Fluorine = 1s22s22p5. The
negative charge indicates that it has gained one electron .". Electronic configuration of F-ion = 1s 2 2s 2 2p 6 (II) (a) 3s1 Complete electronic configuration: 1s 2 2s 2 2p 6 3s 1. Total number of electrons in the atom =2 + 2 + 6 + 1 = 11 .. The element’s atomic number is 11 (b) 2p 3 Complete electronic configuration: 1s 2 2s 2 2p 3 . Total number of
electrons in the atom =2 + 2 + 3 = 7 .".The element’s atomic number is 7 (c) 3p 5 Complete electronic configuration: 1s 2 2s 2 2p 6 3s2 3p5 . Total number of electrons in the atom =2 + 2 + 6 + 2 + 5 = 17 .. The element’s atomic number is 17 (IIT)(a)[He] 2s 1 Complete electronic configuration: 1s 2 2s 1 . .. The element’s atomic number is 3 . The
element is lithium (Li) (b)[Ne] 3s 2 3p3 Complete electronic configuration: 1s 2 2s 2 2p 6 3s 2 3p 3. .. The element’s atomic number is 15. The element is phosphorus (P). (c)[Ar] 4s 2 3d1 Complete electronic configuration: 1s 2 2s 2 2p 6 3s 2 3p 6 4s 2 3d 1 . .. The element’s atomic number is 21. The element is scandium (Sc). Q.24. What is the lowest
value of n that allows g orbitals to exist? Ans. For g-orbitals, 1 = 4. For any given value of ‘n’, the possible values of ‘I’ range from 0 to (n-1). .. For 1 = 4 (g orbital), least value of n = 5. Q.25. An electron is in one of the 3d orbitals. Give the possible values of n, | and ml for this electron. Ans: For the 3d orbital: Possible values of the Principal quantum
number (n) = 3 Possible values of the Azimuthal quantum number (1) = 2 Possible values of the Magnetic quantum number (ml) = -2, -1, 0, 1, 2 Q.26. An atom of an element contains 29 electrons and 35 neutrons. Deduce (i) the number of protons and (ii) the electronic configuration of the element. Ans: (i) In a neutral atom, number of protons =
number of electrons. .. Number of protons present in the atoms of the element = 29 (ii) The electronic configuration of this element (atomic number 29) is 1s 2 2s 2 2p 6 3s 2 3p 6 4s 1 3d 10 . The element is copper (Cu). Q.27.Give the number of electrons in the species , H2+, H2 and O2+ Ans: No. electrons present in H2 =1 + 1 = 2. .. Number of
electrons in H24+ = 2 - 1 = 1 Number of electrons in H2 = 1 + 1 = 2 Number of electrons in O2 = 8 + 8 = 16. .. Number of electrons in O2+= 16 - 1 = 15 Q.28. (I)An atomic orbital has n = 3. What are the possible values of 1 and ml ? (II)List the quantum numbers (ml and 1) of electrons for 3d orbital. (III) Which of the following orbitals are possible?
1p, 2s, 2p and 3f Ans. (I) The possible values of ‘I’ range from 0 to (n - 1). Thus, for n = 3, the possible values of | are 0, 1, and 2. The total number of possible values for ml = (21 + 1). Its values range from -1tol. Forn=3and1=0,1,22m0=0ml1 =-1,0,1m2=-2,-1,0, 1, 2 (I) For 3d orbitals, n = 3 and 1= 2. Forl = 2, possible values of m2 =
-2,-1,0, 1, 2 (IIT) It is possible for the 2s and 2p orbitals to exist. The 1p and 3f cannot exist. For the 1p orbital, n=1 and 1=1, which is not possible since the value of ]l must always be lower than that of n. Similarly, for the 3f orbital, n =3 and | = 3, which is not possible. Q.29. Using s, p and d notations, describe the orbital with the following quantum
numbers. (a)n=1,1=0; (b)n=3;1=1(c)n=4;1=2; (d)n=4;1=3. Ans: (a)n = 1,1 = 0 implies a 1s orbital. (b)n = 3 and 1 = 1 implies a 3p orbital. (c)n = 4 and 1 = 2 implies a 4d orbital. (d)n = 4 and 1 = 3 implies a 4f orbital. Q.30. Explain, giving reasons, which of the following sets of quantum numbers are not possible. a) n = 0,1 = 0, ml= 0,

ms =+\(\begin{array}{1}\frac{1}{2}\end{array} \) b) n = 1,1 = 0, ml= 0, ms =-\(\begin{array}{I}\frac{1}{2}\end{array} \) c) n = 1,1 =1, ml= 0, ms =+\(\begin{array} {1}\frac{1}{2}\end{array} \) d) n = 2,1 = 1, ml= 0, ms =-\(\begin{array}{1}\frac{1}{2}\end{array} \) e) n = 3,1 = 3, ml= -3, ms =+\(\begin{array} {1}\frac{1}{2}\end{array} \) f)
n=3,1=1, ml= 0, ms =+\(\begin{array} {l1}\frac{1}{2}\end{array} \) Ans. (a) Not possible. The value of n cannot be 0. (b) Possible. (c) Not possible. The value of I cannot be equal to that of n. (d) Possible. (e) Not possible. For n = 3, 1 cannot be 3 (f) Possible. Q.31. How many electrons in an atom may have the following quantum numbers? a) n = 4,
ms =-\(\begin{array}{1}\frac{1}{2}\end{array} \) b)n = 3, 1 = 0 Ans.(a)If n is the principal quantum number, the total number of electrons in the atom = 2n 2 \(\begin{array}{l}..\end{array} \)For n = 4, Total number of electrons = 2 (4)2 = 32 and half of them have ms = -1/2 \(\begin{array}{l}..\end{array} \)Number of electrons (having n = 4 and
ms =-\(\begin{array}{l}\frac{1}{2}\end{array} \)) = 16 (b)n = 3, 1 = 0 indicates the 3s orbital. Therefore, number of electrons with n = 3 and 1 = 0 is 2. Q.32. Show that the circumference of the Bohr orbit for the hydrogen atom is an integral multiple of the de Broglie wavelength associated with the electron revolving around the orbit. Ans.
Hydrogen atom have only one electron. As per Bohr’s postulates, the angular momentum of this electron is: \(\begin{array} {l}mvr=n\frac{h}{2\pi }\: \: \: ....(1)\end{array} \) Where, n = 1, 2, 3, ... As per de Broglie’s equation: \(\begin{array} {l}\lambda =\frac{h}{mv }\\ \\ or\: mv=\frac{h} {\lambda }\: \: \: \: .......(2)\end{array} \) Substituting the
value of mv from equation (2) in equation (1) we get, \(\begin{array} {1}\frac{hr} {\lambda }=n\frac{h}{2\pi }\\ \\ or\: 2\pi r=n\lambda \: \: \: \: .....(3)\end{array} \) But ‘2nr’ is the Bohr orbit’s circumference. Therefore, equation (3) proves that the Bohr orbit’s circumference for the hydrogen atom is an integral multiple of the de Broglie wavelength of
the electron, which is revolving around the orbit. Q.33. What transition in the hydrogen spectrum would have the same wavelength as the Balmer transition n = 4 to n = 2 of He+ spectrum? Ans. The wave number associated with the Balmer transition for the He+ ion (n = 4 to n = 2) is given by: \(\begin{array} {1}\bar{u}=\frac{1} {\lambda
}=RZ~{2}(\frac{1}{n_{1}~{2}}-\frac{1}{n_{2}~{2}})\end{array} \) Where, n1 = 2 n2 = 4 Z = atomic number of helium \(\begin{array} {1}\bar{u}=\frac{1}{\lambda }=R(2)"~{2}(\frac{1}{4}-\frac{1}{16})\\ \ =4R(\frac{4-1}{16})\\ \\ \bar{u}=\frac{1}{\lambda }=\frac{3R}{4}\\ \\ \Rightarrow \lambda =\frac{4}{3R}\end{array} \) As per the
question, the desired transition in the hydrogen spectrum must have the same wavelength as that of He+ spectrum. \(\begin{array}{1}R(1)~{2}[\frac{1}{n {1}~ {2}}-\frac{1}{n {2}~ {2}}]1=\frac{3R}{4}\\ \\ \Rightarrow [\frac{1}{n {1}~ {2}}-\frac{1}{n {2}~ {2} }]=\frac{3}{4}\: \: \: \: \: .......(1)\end{array} \) This equality is true only when the
value of n1 = 1 and n2 = 2. Hence, the transition for n2 = 2 to n = 1 in the hydrogen spectrum would have the same wavelength as the Balmer transition from n = 4 to n = 2 of the He+ spectrum. Q.34. Calculate the energy required for the process \(\begin{array}{1}He”™ {+} {(g)}\rightarrow He”{2+} {(g)}+e”{-}\end{array} \) The ionization
energy for the H atom in the ground state is \(\begin{array}{1}2.18\times 10"~ {-18}\, J\,atom” {-1}\end{array} \) Ans. The energy associated with hydrogen-like species is: \(\begin{array}{1}E {n}=-2.18\times 10"~ {-18}(\frac{Z"~{2}}{n"{2}})]\end{array} \) For the ground state of the hydrogen atom, \(\begin{array}{1}\Delta E=E_{\infty }-E {1}\\
\ =0-[-(2.18\times 10"~ {-18} {\frac{(1)~ {2} }{ (1)~ {2} }}J\ \\ \Delta E=2.18\times 10"~ {-18}]\\\end{array} \) For the given process \(\begin{array}{l1}He”~ {+} {(g)}\rightarrow He”™{2+} {(g)}+e”{-}\end{array} \) An electron is removed from n = 1 to n = «. \(\begin{array}{1}\Delta E=E_{\infty }-E_{1}\\ \\ =0-[-(2.18\times 10~ {-18}
{\Mfrac{(2)~{2}}{()" {2} }}1\\ \\ \Delta E=8.72\times 10"~ {-18}]\\\end{array} \). \(\begin{array} {1} ..\end{array} \) The required energy for this process is \(\begin{array}{1}8.72\times 10" {-18}]\\\end{array} \). Q.35. If the diameter of a carbon atom is 0.15 nm, calculate the number of carbon atoms which can be placed side by side in a straight
line across the length of the scale of length 20 cm long. Ans. 1 m = 100 cm 1 cm = 10-2 m Length of the scale = 20 cm =\(\begin{array}{1}20\times 10" {-2}\, m\end{array} \) Diameter of one carbon atom = 0.15 nm =\(\begin{array}{1}0.15\times 10"~ {-9}\, m\end{array} \) Space occupied by one carbon atom \(\begin{array}{1}0.15\times 10" {-9}\,
m\end{array} \). \(\begin{array}{l}..\end{array} \) Number of carbon atoms that can be placed in a straight line \(\begin{array} {1}\frac{20\times 10" {-2}m}{0.15\times 10" {-9}m}\\ \\ =133.33\times 10"~ {7}\\ \\ =1.33\times 10"~ {9}\end{array} \) Q.36. \(\begin{array} {1} 2\times 10™{8}\, m\end{array} \) atoms of carbon are arranged side by side.
Calculate the radius of carbon atom if the length of this arrangement is 2.4 cm. Ans. Length of the arrangement = 2.4 cm Number of carbon atoms present = 2 x 108 The diameter of the carbon atom = \(\begin{array} {1}\frac{2.4\times 10" {-2}m} {2\times 10~ {8}m}\\ \\ =1.2\times 10" {-10}m\\.".\end{array} \)Radius of carbon atom=\
(\begin{array} {1}\frac{Diameter} {2}\\ \\ =\frac{1.2\times 10~ {-10}m} {2}\\ \\ =6.0\times 10~ {-11}m\end{array} \) Q.37. The diameter of the zinc atom is 2.6A. Calculate (a) radius of zinc atom in pm and (b) number of atoms present in a length of 1.6 cm if the zinc atoms are arranged side by side lengthwise. Ans. (a) Given Diameter of zinc atom =
2.6 A=2.6x10-10m = 260x 10-12 m = 260 pm Radius of zinc atom in pm = (260 pm)/2 = 130 pm (b) Given Length of the arrangement = 1.6 cm = 1.6 x 10-2 m Diameter of a zinc atom = 2.6 A =26%10-10 m .. Number of zinc atom present in the arrangement = (1.6 x 10-2 m)/(2.6 x 10-10 m) = 0.6153 x 108 m = 6.153 x 107 m Q.38. A certain
particle carries \(\begin{array} {1} 2.5 \times 10"~ {-16}C\end{array} \) of static electric charge. Calculate the number of electrons present in it. Ans. Charge carried by one electron = \(\begin{array} {1} 1.6022 \times 10" {-19}C\end{array} \) Therefore, number of electrons present in a particle carrying \(\begin{array} {1} 2.5 \times 10"~ {-16}C
=\frac{1}{1.6022\times 10"~ {-19}C}(2.5\times 10"~ {-16}C)\\ \\ =1.560\times 10"~ {3}C\\ \\ =1560\: C\end{array} \) Q.39. In Milikan’s experiment, the static electric charge on the oil drops has been obtained by shining X-rays. If the static electric charge on the oil drop is \(\begin{array} {1} 1.282 \times 10" {-18}C\end{array} \) , calculate the number
of electrons present on it. Ans. Charge on the oil drop =\(\begin{array} {1} 1.282 \times 10" {-18}C\end{array} \) Charge on one electron =\(\begin{array} {1} 1.6022 \times 10™ {-19}C\end{array} \) Therefore, number of electrons present on the oil drop \(\begin{array} {1}\frac{1.282\times 10" {-18}C}{1.6022\times 10”{-19}C}\\ \\ =0.8001\times
10~ {1}\ \\ =8.0\end{array} \) Q.40. In Rutherford’s experiment, generally the thin foil of heavy atoms, like gold, platinum, etc. have been used to be bombarded by the a-particles. If the thin foil of light atoms like Aluminium etc. is used, what difference would be observed from the above results? Ans. Rutherford used alpha rays scattering to reveal
the structure of the atom in 1911. The nucleus of heavy atoms is big and carries a lot of positive charge. As a result, when certain alpha particles hit the nucleus, they are easily deflected back. A number of alpha particles are also deflected at tiny angles due to the nucleus’s substantial positive charge. If light atoms are used, their nuclei will be light
and their nuclei will have a modest positive charge. As a result, the number of particles deflected back and those deflected at an angle will be insignificant. Q.41. Symbols \(\begin{array} {1} {35}~ {79 \textrm{Br}\: and\: {}~{79}\textrm{Br}\end{array} \) can be written, whereas symbols \(\begin{array} {1} {79}~ {35} \textrm{Br}\: and\:
{}~{35}\textrm{Br}\end{array} \) are not acceptable. Answer briefly. Ans. The general convention followed while representing elements along with their atomic masses (A), and their atomic numbers (Z) is \(\begin{array} {1} {Z}"~{A}\textrm{X}\end{array} \). Therefore, \(\begin{array} {1} {35}~ {79}\textrm{Br}\end{array} \) is acceptable but \
(\begin{array}{1} {79}~ {35}\textrm{Br}\end{array} \) is not. \(\begin{array} {1} {}~{79}\textrm{Br}\end{array} \) is an acceptable representation but \(\begin{array} {1} {}~{35}\textrm{Br}\end{array} \) is not since the atomic numbers of elements are constant but mass numbers are not (due to the existence isotopes). Q.42. An element with
mass number 81 contains 31.7% more neutrons as compared to protons. Assign the atomic symbol. Ans. Given, Mass number of the element = 81, which implies that (number of protons + number of neutrons) = 81 Let the number of protons in the element be x. Therefore, number of neutrons in the element = x + 31.7% of x =x 4+ 0.317 x = 1.317 x\
(\begin{array} {1}\Rightarrow x+1.317x=81\\\\ 2.317x=81\\ \\ x=\frac{81}{2.317}\\ \\ =34.95\\ \\end{array} \) \(\begin{array} {1}x\simeq 35\end{array} \) Therefore, total number of protons = 35, which implies that atomic number = 35. Element with atomic number 35 is Br Therefore, the element is \(\begin{array}

{1} {35}7{81}\textrm{Br}\end{array} \) Q.43. An ion with mass number 37 possesses one unit of negative charge. If the ion contains 11.1% more neutrons than the electrons, find the symbol of the ion. Ans. Let the number of electrons in the negatively charged ion be x. Then, number of neutrons present = x + 11.1% of x =x + 0.111 x=1.111 x
Number of electrons present in the neutral atom = (x - 1) (When an ion carries a negative charge, it carries an extra electron) Therefore, number of protons present in the neutral atom = x - 1 Given, mass number of the ion = 37 Mass number = number of protons + number of neutrons (x - 1) + 1.111x = 37 2.111x = 38 x = 18 .". Number of protons
= Atomic number =x -1 =18 - 1 = 17 Therefore, the symbol of the ion is \(\begin{array} {1} {17}~ {37}\textrm{Cl} "~ {-}\end{array} \) Q.44. An ion with mass number 56 contains 3 units of positive charge and 30.4% more neutrons than electrons. Assign the symbol to this ion. Ans. Let the total number of electrons present in the ion \(\begin{array}
{1}A~{3+}\end{array} \) be x. Therefore, total number of neutrons in it = x + 30.4% of x = 1.304 x Since the ion is tripositive , \(\begin{array} {1}\Rightarrow\end{array} \) number of electrons in neutral atom = x + 3 Therefore, number of protons in neutral atom = x + 3 Mass number = number of protons + number of neutrons The Mass number of
the ion is 56 (Given) Therefore, (x+3) + (1.304x) = 56 2.304x = 53 \(\begin{array}{l}x=\frac{53}{2.304}\end{array} \) x = 23 Therefore, number of protons = x + 3 = 23 + 3 = 26 The symbol of the ion is \(\begin{array} {1} {26}~ {56}\textrm{Fe} "~ {3+}\end{array} \) Q.45. Arrange the following type of radiations in increasing order of frequency:
(a) radiation from microwave oven (b) amber light from traffic signal (c) radiation from FM radio (d) cosmic rays from outer space and (e) X-rays. Ans. The increasing order of frequency is as follows: Radiation from FM radio < amber light < radiation from microwave oven < X- rays < cosmic rays The increasing order of a wavelength is as follows:
Cosmic rays < X-rays < radiation from microwave oven < amber light < radiation from FM radio Q.46. Nitrogen laser produces radiation at a wavelength of 337.1 nm. If the number of photons emitted is \(\begin{array}{1}5.6 \times 10"~ {24 }\end{array} \), calculate the power of this laser. Ans. Power of laser is, \(\begin{array} {1} E=\frac{Nhc}
{\lambda }\end{array} \) Where, N = number of photons emitted h = Planck’s constant ¢ = velocity of radiation A = wavelength of radiation Substituting the values in the given expression of Energy (E): \(\begin{array} {1} E=\frac{(5.6\times 10" {24})(6.626\times 10" {-34}]Js)(3\times 10"~ {8}ms™{-1})}{(337.1\times 10™{-9}m) }\\ \\ =0.3302\times
107~ {7}J\ \\ =3.3\times 10"~ {6}]\end{array} \) Hence, the power of the laser is \(\begin{array}{1}3.3\times 10™~{6}]J\end{array} \) Q.47. Neon gas is generally used in the signboards. If it emits strongly at 616 nm, calculate (a) the frequency of emission, (b) distance travelled by this radiation in 30 s (c) the energy of quantum and (d) the number of
quanta presents if it produces 2 J of energy. Ans. Wavelength of the emitted radiation = 616 nm =\(\begin{array}{1}616\times 10" {-9}m\end{array} \)(Given) (a)Frequency of the emission (\(\begin{array}{l}u\end{array} \)) \(\begin{array}{l1}u =\frac{c}{\lambda }\end{array} \) Where, c = speed of the radiation A = wavelength of the radiation
Substituting these values in the expression of (\(\begin{array}{l}u\end{array} \)): \(\begin{array}{1}u =\frac{3\times 10"~ {8} m/s} {616\times 10" {-9} m}\\ \\ =4.87\times 10" {8}\times 10" {9}\times 10" {-3}s™{-1}\\u = 4.87 \times 10™{14}s™ {-1}\end{array} \) Frequency of the emission (\(\begin{array} {l1}u\end{array} \))= \(\begin{array}
{1}4.87\times 10"~ {14}s"{-1}\end{array} \) (b) Speed of the radiation,c =\(\begin{array} {1} 3\times 10"~ {8} ms” {-1}\end{array} \) Distance travelled by the radiation in a timespan of 30 s \(\begin{array} {1} =(3\times 10"~ {8}ms”™{-1})(30s)\\ \\ =9\times 10"~ {9} m\end{array} \) (c) Energy of one quantum (E) = hv \(\begin{array} {1} =(6.626\times
107{-34}]s)(4.87\times 10"~ {14}s™{-1})\end{array} \) Energy of one quantum (E) =\(\begin{array}{1}32.27\times 10" {-20}]J\end{array} \) Therefore, \(\begin{array}{1}32.27\times 10"~ {-20}J\end{array} \) of energy is present in 1 quantum. (d) Number of quanta in 2 J of energy = \(\begin{array} {1}\frac{2]}{32.27\times 107~ {-20}J}\\ \\
=6.19\times 10” {18}\\ \\ =6.2\times 10~ {18}\end{array} \) Q.48. In astronomical observations, signals observed from the distant stars are generally weak. If the photon detector receives a total of \(\begin{array}{1}3.15\times 10" {-18}]J\end{array} \) from the radiations of 600 nm, calculate the number of photons received by the detector. Ans.
From the expression of energy of one photon (E), \(\begin{array} {l}E=\frac{hc} {\lambda }\end{array} \) Where, A denotes the wavelength of the radiation h is Planck’s constant ¢ denotes the velocity of the radiation Substituting these values in the expression of E: \(\begin{array} {1} E=\frac{(6.626\times 10" {-34}]s)(3\times 10"~ {8}ms~{-1})}
{(600\times 10" {-9})}=3.313\times 10"~ {-19}\, J\end{array} \) Energy held by one photon =\(\begin{array}{1}3.313\times 10"~ {-19}\, J\end{array} \) Number of photons received with \(\begin{array}{1}3.15\times 10"~ {-18}\, J\end{array} \)energy \(\begin{array} {1} =\frac{3.15\times 10~ {-18}]J}{3.313\times 10"~ {-193}J }\\ \\ =9.5\\ \\ \approx
10\end{array} \) Q.49. Lifetimes of the molecules in the excited states are often measured by using pulsed radiation source of duration nearly in the nanosecond range. If the radiation source has the duration of 2 ns and the number of photons emitted during the pulse source is \(\begin{array}{1}2.5\times 10"~ {15}\, J\end{array} \), calculate the
energy of the source. Ans. Frequency of radiation (\(\begin{array}{l}u\end{array} \)), \(\begin{array} {l1}u =\frac{1}{2.0\times 10" {-9}s}\\ \\ u =5.0\times 10"~ {8}s™{-1}\end{array} \) Energy (E) of source = Nhv Where, N is the number of photons emitted h is Planck’s constant v denotes the frequency of the radiation Substituting these values in
the expression of (E): \(\begin{array} {1} E=(2.5\times 10"~ {15})(6.626\times 10" {-34}]Js)(5.0\times 10"~ {8}s”~ {-1})\\ \\ E=8.282\times 10"~ {-10}]J\end{array} \) Hence, the energy of the source (E) is \(\begin{array}{1}8.282\times 10"~ {-10}]J\end{array} \). Q. 50. The longest wavelength doublet absorption transition is observed at 589 and 589.6 nm.
Calculate the frequency of each transition and energy difference between two excited states. Ans: \(\begin{array}{l}\lambda {1} = 589 nm = 589 \times 10" {-9}m\\\therefore Frequency, u {1}=\frac{c}{\lambda {1}}= \frac{3.0 \times 10~ {8}ms”™{-1}}{589 \times 10" {-9}m}\\= 5.093\times 10"~ {14}s™{-1}\\\lambda {2}= 589.6 nm = 589.6
\times 107" {-9}m \\\therefore Frequency (u {2})=\frac{c}{\lambda {2}}=\frac{3.0\times 10"~ {8}}{589.6\times 10"~ {-9} }= 5.088\times 10~ {14}s™~{-1}\end{array} \) The difference in energy \(\begin{array}{l}(\Delta E)=E {1}-E {2}=h(u {1}-u {2})\\ = 6.626\times 10" {-34 }\times (5.093 - 5.088)\times 10" {14}= 3.313\times

10" {-22}]\end{array} \) Q.51. The work function for the caesium atom is 1.9 eV. Calculate (a) the threshold wavelength and (b) the threshold frequency of the radiation. If the caesium element is irradiated with a wavelength of 500 nm, calculate the kinetic energy and the velocity of the ejected photoelectron. Ans. Given, the work function of caesium
(W0) = 1.9 eV. (a)From the \(\begin{array}{1}W {0}=\frac{hc}{\lambda {0}}\end{array} \) expression, we get: \(\begin{array}{l}\lambda {0}=\frac{hc}{W {0} }\end{array} \) Where, A0 is the threshold wavelength h is Planck’s constant ¢ denotes the velocity of the radiation Substituting these values in the expression of (A0): \(\begin{array}
{I}Nlambda {0} =\frac{(6.626\times 10" {-34}Js)(3\times 10"~ {8}ms”~{-1})}{(1.9\times1.602\times 107~ {-19}])}=6.53\times 10~ {-7}\, m\end{array} \) Therefore, threshold wavelength (A0) = 653 nm. (b) From the expression, \(\begin{array}{1}W _{0}=hu {0}\end{array} \), we get: \(\begin{array}{l}u {0}=\frac{W _{0}}{h}\end{array} \)
Where, v0 is the threshold frequency h denotes Planck’s constant Substituting these values in the expression of v0: \(\begin{array}{l}u {0}=\frac{1.9\times1.602\times 10" {-19}]J}{6.626\times 10"~ {-34}]Js}\end{array} \) (1 eV = \(\begin{array}{1}1.602\times 10"~ {-19}\, \end{array} \)) v0 = \(\begin{array}{1}4.593\times 10~ {14}\,
s™{-1}\end{array} \) Hence, threshold frequency of the radiation (v0) = \(\begin{array} {1}4.593\times 10"~ {14}\, s~ {-1}\end{array} \) (c) Given, Wavelength used in the irradiation () = 500 nm Kinetic energy = h (v - v0) \(\begin{array} {1} =hc(\frac{1} {\lambda }-\frac{1}{\lambda {0} })\\ \\ =(6.626\times 10" {-34}Js)(3.0\times 10"~ {8}ms™{-1})
(\frac{\lambda {0}-\lambda }{\lambda \lambda {0}})\\ \\ =(1.9878\times 10" {-26}Jm)[\frac{(653-500)10"~{-9}m}{(653)(500)10"{-18}tm~ {2} }1\\ \\ =\frac{(1.9878\times 10"~ {-26})(153\times 10" {9})}{(653)(500)}J\\ \\ =9.3149\times 10"~ {-20}J\end{array} \) Kinetic energy held by the ejected photoelectron =\(\begin{array}{1}9.3149\times

10~ {-20}\end{array} \) Since K.E=\(\begin{array}{1}\frac{1}{2}mv~{2}=9.3149\times 10" {-20}J\\u =\sqrt{\frac{2(9.3149\times 10" {-20}])} {9.10939%times 10"~ {-31} } }\\ \\ =\sqrt{2.0451\times 10"~ {11}m"~{2}s~{-2} }\\ \\ =4.52\times 10” {5}ms”~{-1}\end{array} \) Q.52. Following results are observed when sodium metal is irradiated with
different wavelengths. Calculate (a) threshold wavelength and (b) Planck’s constant. A (nm) 500 450 400 v X 10-5 (cm s-1) 2.55 4.35 5.35 Ans. Suppose threshold wavelength = \(\begin{array}{l}\lambda {0O}nm = \lambda {O0}\times 10™{-9}m\\Then h(u-u {0}) = \frac{1}{2}mu ~{2}or hc = \left ( \frac{1}{\lambda
}-\frac{1}{\lambda {0}} \right )= \frac{1}{2}mu ~{2}\end{array} \) Substituting the given results of the three experiments, we get \(\begin{array} {1}\frac{hc}{10"{-9} }(\frac{1}{500}-\frac{1}{\lambda {0}})= \frac{1}{2}m (2.55\times 10"~{6})~{2}\end{array} \).....(i) \(\begin{array} {1}\frac{hc}{10"~{-9} }(\frac{1} {450}-\frac{1} {\lambda
_{0}})=\frac{1}{2}m (4.35\times 10~ {6})"~{2}\end{array} \) ..... (i) \(\begin{array} {1}\frac{hc} {107 {-9} }(\frac{1} {400}-\frac{1}{\lambda {0}})= \frac{1}{2}m (5.20\times 10"~ {6})"{2}\end{array} \)...... (iii) Dividing equation (ii) by equation (i),we get \(\begin{array}{1}\frac{\lambda {0}-450}{450\lambda {0} }\times \frac{500\lambda
_{0}}{\lambda {0} - 500} = \left ( \frac{4.35}{2.55} \right )~ {2}\\ or \frac{\lambda {0}-450}{\lambda {0} - 500} =\frac{450} {500 }\times \left ( \frac{4.35}{2.55} \right )~ {2}= 2.619\\or \lambda {0}- 450 = 2.619\lambda - 1309.5\\or 1.619\lambda {0}= 859.5\Rightarrow \lambda {0}= 531 nm\end{array} \) Substituting this value in equation
(iii) we get, \(\begin{array} {1}\frac{h\times (3\times 10"~ {8})} {107 {-9} }\left (\frac{1}{400}-\frac{1} {531} \right )=\frac{1}{2}(9.11\times 10~ {"~{-31} })\times (5.20\times 10™{6})"~{2}\\h = 6.66\times 10" {-34}]Js\end{array} \) Q.53. The ejection of the photoelectron from the silver metal in the photoelectric effect experiment can be stopped by
applying the voltage of 0.35 V when the radiation 256.7 nm is used. Calculate the work function for silver metal. Ans. As per the law of conservation of energy, the energy associated with an incident photon (E) must be equal to the sum of its kinetic energy and the work function (WO0) of the radiation. E = W0 + K.E = W0 = E - K.E Energy of incident
photon (E)= \(\begin{array}{1}\frac{hc}{\lambda }\end{array} \) Where, c denotes the velocity of the radiation h is Planck’s constant 2 is the wavelength of the radiation Substituting these values in the expression of E: \(\begin{array} {1} E=\frac{(6.626\times 10" {-34}]Js)(3\times 10~ {8}ms~ {-1})}{(256.7\times 10"~ {-9}m)}=7.744\times 10"~ {-19}\,
W\ =\frac{7.744\times 10"~ {-19}}{1.602\times 10"~ {-19} }eV\\ \\ E=4.83\, eV\end{array} \) The potential that is applied to the silver is transformed into the kinetic energy (K.E) of the photoelectron. Hence, K.E = 0.35 V K.E = 0.35 eV Therefore, Work function, W0 = E - K.E = 4.83 eV - 0.35 eV = 4.48 eV Q.54. If the photon of the wavelength 150
pm strikes an atom and one of its inner bound electrons is ejected out with a velocity of \(\begin{array}{1}1.5 \times 10"~ {7}\, ms”~{-1}\end{array} \), calculate the energy with which it is bound to the nucleus. Ans. Energy of incident photon (E) is given by, \(\begin{array} {1} E=\frac{hc} {\lambda }\\ \\ E=\frac{(6.626\times 10" {-34})(3\times

10~ {8})}{(150\times 10~ {-12})}=1.3252\times 10"~ {-15}\, J \\ \\ \simeq 13.252\times 10"~ {-16}]\end{array} \) Energy of the electron ejected (K.E) = \(\begin{array}{l}\frac{1}{2}m {e}u ~{2}\\\ =\frac{1}{2}(9.10939%\times 10"~ {-31}kg)(1.5\times 10~ {7}ms”~ {-1})~{2}\\ \\ =10.2480\times 10~ {-17}J\ \\ =1.025\times 10"~ {-16}]J\end{array} \)
Therefore , the energy that binds the electron to the nucleus can be determined using the following formula: = E - K.E \(\begin{array}{1}=13.252\times 10" {-16}]J-1.025\times 10"~ {-16}J\\ \\ =12.227\times 10" {-16}]\end{array} \) \(\begin{array} {1} =\frac{12.227\times 10" {-16} } {1.602\times 10" {-19}}eV\\ \\ =7.6\times 10" {3}eV\end{array} \)
Q.55. Emission transitions in the Paschen series end at orbit n = 3 and start from orbit n and can be represented as v = \(\begin{array}{1}3.29 \times 10~ {15}\end{array} \) (Hz) [1/32 - 1/n 2 ] Calculate the value of n if the transition is observed at 1285 nm. Find the region of the spectrum. Ans. Here, \(\begin{array}{l}v = 3.29\times 10"~ {15}
(Hz)\eft [ \frac{1} {3~ {2} }-\frac{1}{n"™{2}} \right \end{array} ) ......... (1) Also, \(\begin{array}{l}u = \frac{c}{\lambda } =\frac{3.0 \times 10™{8}ms”~{-1}}{1285\times 10"~ {-9}m}\end{array} \)........ (2) From equations (1) and (2) we have \(\begin{array} {1} 3.29\times 10~ {15}\left [ \frac{1} {3~ {2} }-\frac{1}{n" {2} } \right ]=\frac{3.0\times
107 {8}}{1285\times 10" {-9} }\\or\frac{1}{9}- \frac{1}{n" {2} }= \frac{3.0 \times 10" {8} } {1285\times 10" {-9}\times 3.29\times 10" {15} }=0.071\\or\frac{1}{n"~ {2} }=\frac{1}{9}- 0.071 = 0.111- 0.071\\=0.04=\frac{1}{25}\\or n”~ {2} = 25 or n = 5\end{array} \) The radiation corresponding to 1285 nm lies in the infrared region Q.56. Calculate
the wavelength for the emission transition if it starts from the orbit having radius 1.3225 nm and ends at 211.6 pm. Name the series to which this transition belongs and the region of the spectrum. Ans. The radius of the nth orbit of hydrogen-like particles is given by, \(\begin{array}{l}r=\frac{0.529n" {2} }{Z}\end{array} \)A \(\begin{array}
{1}r=\frac{52.9n" {2} }{Z}pm\end{array} \) For radius (rl) = 1.3225 nm \(\begin{array} {1} =1.3225\times 10" {-9}m\\ \\ =1322.5\times 10" {-12}m\\ \\ =1322.5\, pm\ {1}~ {2}=\frac{r {1}Z}{52.9}\\ n {1}~ {2}=\frac{1322.5Z2} {52.9}\end{array} \) Similarly, \(\begin{array}{l}n {2}~ {2}=\frac{211.6Z}{52.9}\\ \ \frac{n {1}~{2}}
{n_{2}~{2}}=\frac{1322.5}{211.6}\\ W\ \frac{n {1}~{2}}{n {2} ~{2}}=6.25\\\\\frac{n_{1}}{n {2}}=2.5\\\\frac{n {1}}{n {2} }=\frac{25}{10}=\frac{5}{2}\end{array} \) = n1 = 5 and n2 = 2 Therefore, the electron transition is from the 5th orbit to the 2nd orbit and it, therefore, corresponds to the Balmer series. The wave number (\
(\begin{array}{1}\bar{u}\end{array} \)) of the transition is: \(\begin{array}{1}1.097\times 10~ {7}(\frac{1} {27~ {2} }-\frac{1} {57 {2} })m™ {-1}\\ \\ =1.097\times 10"~ {7}m"™{-1}(\frac{21}{100})\\ \\ =2.303\times 10~ {6}m~™ {-1}\end{array} \) Wavelength (2) of the emitted radiation is: \(\begin{array}{1}\lambda =\frac{1}{u }\\ \\ =\frac{1}
{2.303\times 10™{6}m~"™{-1}}\\ \\ =0.434\times 10" {-6}m), \lambda \\ \\ =434nm\end{array} \) Q.57. Dual behaviour of matter proposed by de Broglie led to the discovery of electron microscope often used for the highly magnified images of biological molecules and another type of material. If the velocity of the electron in this microscope is \
(\begin{array}{1}1.6 \times 10"~ {6}ms”™{-1}\end{array} \), calculate de Broglie wavelength associated with this electron. Ans. As per de Broglie’s equation, \(\begin{array}{1}\lambda =\frac{h}{mu }\\ \\ =\frac{(6.626\times 10"{-34})}{9.10939%\times 10" {-31}kg(1.6\times 10"~ {6}ms”™{-1})}\\ \\ =4.55\times 10" {-10}m\\\lambda
=455pm\end{array} \) Therefore, de Broglie wavelength of the electron = 455 pm. Q.58. Similar to electron diffraction, neutron diffraction microscope is also used for the determination of the structure of molecules. If the wavelength used here is 800 pm, calculate the characteristic velocity associated with the neutron. Ans. From de Broglie’s
equation, \(\begin{array} {l}\lambda =\frac{h} {mu }\\u=\frac{h} {m\lambda}\end{array} \) Where, v denotes the velocity of the neutron h is Planck’s constant m is the mass of the neutron A is the wavelength Substituting the values in the expression of velocity (v), \(\begin{array} {l}u=\frac{(6.626\times 10" {-34})}{(1.67493\times 10" {-27})
(800\times 10"~ {-12}m)} =4.94\times 10"~ {2}\, J \\ =494\, ms”™ {-1}\end{array} \) Therefore, the velocity associated with the neutron is 494 ms-1 Q.59. If the velocity of the electron in Bohr’s first orbit is\(\begin{array} {1} 2.19 \times 10~ {6} ms” {-1}\end{array} \) , calculate the de Broglie wavelength associated with it. Ans. As per de Broglie’s
equation, \(\begin{array} {l}\lambda =\frac{h}{mu }\end{array} \) Where, A is the wavelength of the electron h is Planck’s constant m is the mass of the electron v denotes the velocity of electron Substituting these values in the expression of A: \(\begin{array}{1}\lambda =\frac{h}{mu }\\ \\ =\frac{(6.626\times 10™{-34})}{9.103939\times

107 {-31}kg(2.19\times 10~ {6} ms™ {-1})}\\ \\ =3.32\times 10" {-10}m\\\lambda =332pm\end{array} \) Q.60. The velocity associated with a proton moving in a potential difference of 1000 V is\(\begin{array} {1} 4.37 \times 10"~ {5} ms”~{-1}\end{array} \). If the hockey ball of mass 0.1 kg is moving with this velocity, calculate the wavelength
associated with this velocity. Ans. As per de Broglie’s expression, \(\begin{array} {l}\lambda =\frac{h}{mu }\\ \\ =\frac{(6.626\times 10" {-34})}{0.1kg(4.37\times 10~ {5}ms™{-1})}\\ \\ =1.516\times 10" {-38}m\end{array} \) Q.61. If the position of the electron is measured within an accuracy of = 0.002 nm, calculate the uncertainty in the
momentum of the electron. Suppose the momentum of the electron is h/4om x 0.05 nm, is there any problem in defining this value. Ans. As per Heisenberg’s uncertainty principle, Ax.Ap = h/4n Ap = (1/Ax)(h/4) Where, Ax = uncertainty in the position of the electron Ap = uncertainty in the momentum of the electron Substituting the given values in the
expression for Heisenberg’s uncertainty principle : \(\begin{array} {l1}\Delta p = \frac{1}{0.002}nm\times \frac{(6.626 \times 10" {-34})]Js}{4\times 3.14}\\=\frac{1}{2\times 10"~ {-12}m}\times \frac{6.626\times 10" {-34}Js} {4\times 3.14}\end{array} \) = 2.637 x 10-23 Jsm-1 Ap = 2.637 x 10-23 kg.m.s-1 (1 J = 1 kgm2s-2 ) Hence, uncertainty in
the momentum of the electron = 2.637 x 10-23 kg.m.s-1 Actual momentum = \(\begin{array}{l}\frac{h} {4\pi {m}\times 0.05nm}\\=\frac{6.626\times 10" {-34}]Js} {4\times 3.14\times 5.0\times 10" {-11}m}\end{array} \) = 1.055 x 10-24 kg.m.s-1 The value cannot be defined because the magnitude of the actual momentum is much smaller than
the uncertainty. Q.62: The quantum numbers of six electrons are given below. Arrange them in order of increasing energies. If any of these combination(s) has/have the same energy lists: n =4,1=2, ml=-2, ms=-1/2n=3,1=2,ml=1 , ms=+4+12n=4,1=1, ml=0, ms=+4+1/2n=3,1=2,ml=-2, ms=-1/2n=3,1=1, ml=-1,ms=+1/2n
=4,1=1,ml =0, ms = +1/2 Ans. Electrons 1, 2, 3, 4, 5, and 6 reside in the 4d, 3d, 4p, 3d, 3p, and 4p orbitals (respectively). Ranking these orbitals in the increasing order of energies: (3p) < (3d) < (4p) < (4d). Q.63. The bromine atom possesses 35 electrons. It contains 6 electrons in 2p orbital, 6 electrons in 3p orbital and 5 electrons in 4p orbital.
Which of these electron experiences the lowest effective nuclear charge? Ans. The nuclear charge that is experienced by electrons (which are present in atoms containing multiple electrons) depends on the distance between its orbital and the nucleus of the atom. The greater the distance, the lower the effective nuclear charge. Among p-orbitals, 4p
orbitals are the farthest from the nucleus of the bromine atom with (+35) charge. Hence, the electrons that reside in the 4p orbital are the ones to experience the lowest effective nuclear charge. These electrons are also shielded by electrons that are present in the 2p and 3p orbitals along with the s-orbitals. Q.64. Among the following pairs of
orbitals, which orbital will experience the larger effective nuclear charge? (i) 2s and 3s, (ii) 4d and 4f, (iii) 3d and 3p Ans. The nuclear charge can be defined as the net positive charge that acts on an electron in the orbital of an atom that has more than 1 electrons. It is inversely proportional to the distance between the orbital and the nucleus.
(i)Electrons that reside in the 2s orbital are closer to the nucleus than those residing in the 3s orbital and will, therefore, experience greater nuclear charge. (ii)4d orbital is closer to the nucleus than 4f orbital and will, therefore, experience greater nuclear charge. (iii)3p will experience greater nuclear charge (since it is closer to the nucleus than the
3f orbital). Q.65. The unpaired electrons in Al and Si are present in 3p orbital. Which electrons will experience more effective nuclear charge from the nucleus? Ans. The nuclear charge can be defined as the net positive charge that acts on an electron in the orbital of an atom that has more than 1 electrons. The greater the atomic number, the greater
the nuclear charge. Silicon holds 14 protons while aluminium holds only 13. Therefore, the nuclear charge of silicon is greater than that of aluminium, implying that the electrons in the 3p orbital of silicon will experience a more effective nuclear charge than aluminium. Q.66. Indicate the number of unpaired electrons in: (a)P (b)Si (c)Cr (d)Fe (e)Kr
Ans. (a)Phosphorus (P): The atomic number of phosphorus is 15 Electronic configuration of Phosphorus: 1s 2 2s 2 2p 6 3s 2 3p 3 This can be represented as follows: From the diagram, it can be observed that phosphorus has three unpaired electrons. (b) Silicon (Si): The atomic number of Silicon is 14 Electronic configuration of Silicon: 1s 2 2s 2 2p 6
3s 2 3p 2 This can be represented as follows: From the diagram, it can be observed that silicon has two unpaired electrons. (c) Chromium (Cr): The atomic number of Cr is 24 Electronic configuration of Chromium: 1s 2 2s2 2p 6 3s 2 3p 6 4s 1 3d 5 This can be represented as follows: From the diagram, it can be observed that chromium has six
unpaired electrons. (d) Iron (Fe): The atomic number of iron is 26 Electronic configuration of Fe: 1s 2 2s2 2p 6 3s 2 3p 6 4s 2 3d 6 This can be represented as follows: From the diagram, it can be observed that iron has four unpaired electrons. (e) Krypton (Kr): The atomic number of Krypton is 36 Its electronic configuration is: 1s22s22p 6 3s2 3p 6
4s 2 3d10 4p 6 This can be represented as follows: From the diagram, it can be observed that krypton has no unpaired electrons. Q.67. (a) How many sub-shells are associated with n = 4? (b) How many electrons will be present in the sub-shells having ms value of -1/2 for n = 4? Ans. (a)n = 4 (Given) For a given value of ‘n’, the values of ‘1’ range from
0 to (n - 1). Here, the possible values of 1 are 0, 1, 2, and 3 Therefore, 4 subshells are associated with n = 4, which are s, p, d and f. (b) Number of orbitals in the nth shell = n2 For n = 4 Therefore, number of orbitals when n = 4 is 16 Each orbital has 1 electron with ms value of -1/2. Therefore, total number of electrons present in the subshell having
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When the relationships between the major branches of science are considered, chemistry is found to lie close to the centre (as illustrated below). Thus, chemistry can be viewed as a central science whose roots bore into several other subdisciplines of science. Branches of Chemistry The five primary branches of chemistry are physical chemistry,
organic chemistry, inorganic chemistry, analytical chemistry, and biochemistry. Follow the buttons provided below to learn more about each individual branch. Organic Chemistry Inorganic Chemistry Physical Chemistry Biochemistry Analytical Chemistry Chemistry Reactions Apart from these primary branches, there exist several specialized fields of
chemistry that deal with cross-disciplinary matters. Some such examples include medicinal chemistry, neurochemistry, materials chemistry, nuclear chemistry, environmental chemistry, polymer chemistry, and thermochemistry. Examples of Chemistry in Our Daily Lives Chemical reactions are constantly taking place around us. The human body
facilitates thousands of chemical reactions every day. From the digestion of food to the movement of muscles - all bodily actions involve chemical reactions. A few other examples of chemistry in the day-to-day lives of humans are listed below. The process of photosynthesis that enables plants to convert water, sunlight, and carbon dioxide into glucose
and oxygen is a chemical reaction. This process is the foundation upon which the entire food chain is built. Soaps and detergents used for hygiene work use a chemical process known as emulsification. Furthermore, they are produced using a chemical process known as saponification. Even the sunscreen used by humans to protect themselves from
the harmful UV-A and UV-B radiation of the sun is based on chemistry. These lotions and creams consist of a combination of inorganic and organic compounds that either filter or block the incoming ultraviolet radiation. Follow the link to learn more about the importance of chemistry in everyday life. Free Chemistry Study Material The BYJU’S
chemistry section hosts over 1500 chemistry articles for students to use as free study resources. Links to each of these articles have been sorted under their parent concepts and can be found in the collapsible tables provided below. Chemistry Resources for CBSE Students The periodic table of chemical elements, often called the periodic table,
organizes all discovered chemical elements in rows (called periods) and columns (called groups) according to increasing atomic number. In 1869, Russian chemist Dmitri Mendeleev created the framework that became the modern periodic table, leaving gaps for elements that were yet to be discovered. “Sulphuric acid” is called the king of acids and
“Nitric acid” is called the Queen of acids. Boyle’s Law tells us that the volume of gas increases as the pressure decreases. Charles’ Law tells us that the volume of gas increases as the temperature increases. And Avogadro’s Law tell us that the volume of gas increases as the amount of gas increases. “Sulphuric acid” is called the king of acids and
“Nitric acid” is called the Queen of acids. There are changes all around us like sugar dissolves in water, the lake freezes in winter etc. Some changes are what scientists call chemical changes and some are not. A chemical change takes place when new substances are made that are different from the substances that we started with. Yes Cooking eggs,
for instance, is an example of a chemical change; the egg white and egg yolk change from liquid to solid. The heat makes the proteins in the egg hardens. Aqua Regia is the King’s Water, this is because it is strong enough to dissolve gold - the king of metals. It is prepared by mixing three parts of hydrochloric acid with one part nitric acid but in olden
days it is prepared to mix and distill salts. For example, we can mix two parts niter with one part Sal. Ammoniac and distill at a high temperature to form Aqua Regia. “Sulphuric acid” is called the king of acids and “Nitric acid” is called the Queen of acids. Chemistry is the science that studies atoms and molecules along with their properties. All
matter is composed of atoms and molecules. There are 5 main branches of chemistry are Organic chemistry Inorganic chemistry Physical chemistry Biochemistry Analytical chemistry Organic chemistry is simply the study of carbon compounds. Organic chemistry is important because it is life studies and all life-related chemical reactions. Organic
chemistry initially involves the study of compounds that could be obtained from living organisms. Approximately 7 million different organic compounds are known present while there are only 1.5 million known inorganic compounds. This large number of organic compounds arise from the unique property of carbon. Blue vitriol is also known as blue
copperas. The word blue vitriol has a strict and definite meaning. It means sulphate of copper with the chemical formula CuSO4.5H20. The chemical name for blue vitriol is Copper (II) Sulphate Pentahydrate. This salt occurs in the form of rhomboidal prisms of a deep blue colour, having an exceedingly harsh and styptic taste. Similarly, “Green

Vitriol” refers to Ferrous Sulphate. Put your understanding of this concept to test by answering a few MCQs. Click ‘Start Quiz’ to begin! Select the correct answer and click on the “Finish” buttonCheck your score and answers at the end of the quiz Visit BYJU’S for all Chemistry related queries and study materials 0 out of 0 arewrong 0 out of 0 are
correct 0 out of 0 are Unattempted View Quiz Answers and Analysis



