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Welcome to the “Al-Razi Academic Notes on
Chemistry” Grade 9. This comprehensive solution book is
designed to support students, teachers and parents in navigating

the exciting world of Chemistry.

Crafted with clarity and precision, this book provides
detailed solutions to the exercises along with Topical MCQ's,
Topical Short Answer Questions and Topically solved exercises
in the Grade 9 syllabus, accompanied by conceptual insights and
visual aids. More than just a compilation of answers, it aims to
foster curiosity, deepen understanding, and build confidence in
young learners. By bridging the gap between theoretical
knowledge and practical application, this book aspires to inspire
students to appreciate the profound role Chemistry plays in
shaping the world around us. My heartfelt gratitude goes to the
educators and students whose valuable feedback has guided this
endeavor, and I welcome suggestions for continual
improvement. May this book serve as a trusted companion on

your academic journey and spark a lifelong interest in the
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States of Matter and
Phase Changes

.C Multiple Choice Questions (MCQs) ®

Which branch of chemistry deals with the structue, composition,
and properties of substances without carbon?

® Organic Chemistry Inorganic Chemistry

© Environmental Chemistry ® Physical Chemistry

The branch of chemistry that studies carbon compands excluding
carbonates, oxides, and carbides is called:

® Nuclear Chemistry Physical Chemistry

© Organic Chemistry ® Geochemistry

Which branch of chemistry helps in understandinglife through
chemical processes?

® Biochemistry Medicinal Chemistry

© Polymer Chemistry ® Analytical Chemistry
Radioactivity and reactions occurring in the nucti of atoms are
studied in:

® Polymer Chemistry Medicinal Chemistry

© Environmental Chemistry ® Nuclear Chemistry

Which branch of chemistry is primarily concernedwith the
analysis of substances?

® Medicinal Chemistry Environmental Chemistry

© Analytical Chemistry ® Astrochemistry

The study of chemical composition and processesaurring on
Earth and its minerals is called:

® Geochemistry Astrochemistry

© Physical Chemistry ® Environmental Chemistry
What does physical chemistry primarily investigag¢?

® Carbon compounds Chemical composition of Earth

© Interaction of molecules in space
@ Behavior of substances at atomic and moleculaideve
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10.

11.

12.

13.

14.

15.

16.

Medicinal Chemistry focuses on:

® Studying nuclear processes ® Analyzing chemical substances
© Designing and synthesizing drugs

® Investigating environmental pollution

Which branch of chemistry studies the interactionof molecules in
space?

® Geochemistry Astrochemistry

© Environmental Chemistry ® Nuclear Chemistry

Polymer Chemistry studies:

® Properties and synthesis of large molecules

Properties of metals and nonmetals

© Radioactive transformations

® Chemical reactions in living organisms

The branch of chemistry that deals with environrental pollution
and its solutions is:

® Medicinal Chemistry Analytical Chemistry

© Environmental Chemistry ® Nuclear Chemistry

In biochemistry, which molecules are studied?

® Metals and nonmetals Hydrocarbons and salts

© Radioactive elements

@ Proteins, carbohydrates, lipids, and nucleic acids

What is the focus of astrochemistry?

® Study of Earth's minerals Molecules and ions in space

© Polymer synthesis ® Environmental reactions
Which of the following does not fall under inor@nic chemistry?
® Salts Acids © Bases ® Hydrocarbons

The branch of chemistry that uses sophisticatemhstruments to
identify substances is:

® Analytical Chemistry Biochemistry

© Medicinal Chemistry ® Organic Chemistry

Which branch of chemistry is essential for studpng fertilizers and
pigments?

® Physical Chemistry Polymer Chemistry

© Inorganic Chemistry ® Geochemistry
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Ans.

Ans.

Ans.

Ans.

AnNs.

Ans.

Ans.

Ans.

.C Short Answered Questions o

What is chemistry and what does it study?

Chemistry is the branch of science focused on theperties,
composition, and structure of substances. It exgdgrhysical and
chemical changes in matter and the principles gmtern these
changes.

Why are the branches of chemistry important?

The branches of chemistry allow scientists to sgiee in distinct areas
of study, making it easier to explore complex tepic

What is physical chemistry and its role?

Physical chemistry investigates the behavior ofstires at atomic
and molecular levels. It explains how physical laavect atoms and
molecules, enabling scientists to predict reactiaes and optimize
industrial processes.

What is inorganic chemistry about?

Inorganic chemistry studies elements and compouwvitts little or no
carbon, including metals, salts, acids, and bdsespplications range
from fertilizers to catalysts, making it vital inuttiple industries.

What does organic chemistry study?

Organic chemistry focuses on carbon-containing @aumgds, including
hydrocarbons and their derivatives. It examinesirtis¢ructure,
properties, and reactions, which are essentialificlerstanding life and
creating various products.

How does environmental chemistry help?

Environmental chemistry studies chemical phenomanair, water,
and soil, analyzing human impacts on the envirorinehelps identify
pollution causes, effects, and solutions.

What is analytical chemistry used for?

Analytical chemistry involves identifying and quiyihg substances in
materials. Modern instruments are often used fecipion, making it
essential in quality control, research, and diago®s

What is biochemistry?

Biochemistry explores life at the molecular levgl giudying proteins,
carbohydrates, lipids, and nucleic acids. It reveatal processes in
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organisms, bridging biology and chemistry for madliand scientific

advancements.

9. What is nuclear chemistry?

Ans. Nuclear chemistry studies reactions in atomic niyciecluding
radioactivity and nuclear processes. It has appbos in energy
production, medicine, agriculture, and research.

10. What is the significance of medicinal chemistry?

Ans. Medicinal chemistry focuses on designing and sysiffiregy drugs to
improve health. It includes studying drug absomtimetabolism, and
delivery to treat diseases effectively.

Interesting information!

cool them.

W  How does a geothermal heat pump heat and cool buiftys?
Ans. Geothermal heat pump uses a pump to transfer urcderd watef
into the buildings during the winter to heat themd an the summer to

Exercise

A lunar mission has recently brought samples froemMoon. The following
experiments were then carried out on it. Point thet branch of chemistry

these experiments are re

lated to:

Experiment

Branch of Chemistry

1. Determining
its composition

This experiment falls under Analytic
Chemistry, which involves identifying af
quantifying the components in a sample, sug
determining the elements and compounds in
lunar samples.

Al

d

h as
the

2. Studying the physica
properties of material
it contains

\This relates to Physical Chemistry, wh
sexamines the physical properties and behavi
substances at atomic and molecular levels,

ch
pr of
such

as studying the lunar materials' density, melting

points, and conductivity.

3. Carrying out chemicg
reactions with usua
inorganic reagents

\This is related to Inorganic Chemistry, a
Linvolves the study of the reactions, propert
and structures of inorganic compounds foun

5 it
jes,
0 in

the lunar samples.




AL-RAZT [TETHTID) 9 CCHemiSTRY)
[m States of Matter \

18.

19.

20.

21.

22.

23.

24.

25.

26.

.C Multiple Choice Questions (MCQs) ®

Matter is:
® Anything that has mass and occupies volume
Non-material entities © Only gases and liquids

® Anything that produces energy
The following is NOT a primary state of matter:

® Solid Liquid © Plasma ® Graphene
The state of matter has particles that are verwidely apart:
® Solid Liquid © Gas ® Plasma

Gases easily compressible due to:

® Strong intermolecular forces

High density © Fixed shape and volume

® Weak intermolecular forces and widely spaced pagic

What distinguishes liquids from gases?

® Significant intermolecular forces and higher dgnsit

Definite shape © Weak intermolecular forces
® Random arrangement of particles

The state of matter has particles fixed in posidn but able to
oscillate is:

® Gas Solid © Plasma ® Liquid
The state of matter is most dense and incompréske is:
® Liquid Gas © Solid ® Plasma

A type of solid has particles perfectly arrangedand strongly
bonded is:

® Crystalline solids Amorphous solids

© Liquid crystals ® Supercritical fluids
Plasma is considered a partially ionized gas begse it contains:
® Only neutral atoms Fixed particles

© Molecules with weak bonds @ Electrons, ions, and photons
Where can plasma be commonly observed?

® Water bodies and oceans Solid surfaces

© Lightning and fluorescent tube® Rocks and minerals
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28.

29.

30.

31.

32.

33.

AnNs.

2.

Ans.

Ans.

The state of matter does NOT require a container tdold its shape is:?
® Liquid ® Solid © Gas ® Plasma

The supercritical fluids are:

® States with both solid and liquid properties

Partially ionized gases © Crystalline solids

® Highly compressed states with properties of gasddiquids

The state of matter composed of particles withery high kinetic
energy is:

® Plasma Gas © Liquid ® Solid
The property common between gases and supercdél fluids is:
® High density Fixed shape

© Weak intermolecular forces ® Strong intermolecular forces

In which state of matter do particles move randmly but are closely
attached?

® Solid Liquid © Gas ® Plasma

Why are solids incompressible?

® Weak intermolecular forces

High kinetic energy © Random movement of particles
® Strong interatomic attractions and closely packadiges

The state of matter exists in fluorescent tubas:

® Gas Liquid © Plasma ® Solid

( Short Answered Questions b

What is matter?

Matter is anything that carries weight and occumpace. Unlike
energy, which is non-material, matter exists iniwas forms and
surrounds us in everyday life.

What is a state of matter?

A state of matter refers to the distinct forms ihieh matter exists,
such as solid, liquid, gas, and plasma. Beyondethdgere are other
states not commonly encountered in daily life.

How do solids differ from liquids and gases?

Solids have a fixed shape and volume, with pagidmsely packed
and strongly bonded. Unlike gases and liquids, d®lare

incompressible and rigid due to their high denstyd strong

intermolecular forces.
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Ans.

Ans.

Ans.

AnNs.

Ans.

AnNs.

10.

Ans.

What are the characteristics of gases?

Gases have particles widely spaced apart with wetgdtmolecular
forces, making them easily compressible. Their ld&nsity and
random particle movement distinguish them fromdsoand liquids.
How are liquids unique among the states of mattér

Liquids have closely attached particles with sigaifit intermolecular
forces, allowing random movement. They are notlya&simpressible,
have higher densities than gases, and take the stidpeir container.
What are crystalline solids?

Crystalline solids have a perfectly arranged plerstructure and strong
bonding, making them incompressible. Their high gdgnand rigid
structure are characteristic of this form of solid.

What is plasma, and where is it found?

Plasma is a high-energy state of matter composeeleatrons, ions,
and photons. It exists in phenomena like fluorestebes, lightning,
and welding arcs, representing a partially ionigad.

What are supercritical fluids?

Supercritical fluids are intermediate states of tmiathat exhibit
properties of both gases and liquids. They arelhighmpressed and
used in chemical reactions where conventional sitéveail.

What are liquid crystals?

Liquid crystals represent an intermediate staterevhiguid meets solid.
They have unique properties, such as moleculanaiant, making
them useful in display technologies like LCDs.

How does matter exist beyond the primary states?

Beyond solids, liquids, gases, and plasma, mater exist in exotic
forms like supercritical fluids, liquid crystalspa graphene. These
states showcase unique properties valuable in tfaeand industrial
applications.

[m Element, Compound and Mixture \

34.

o: Multiple Choice Questions (MCQs) o

What is the simplest form of matter?
® Compound Element
© Mixture ® Molecule
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36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Is NOT a characteristic of an element:

® Pure substance containing the same kind of atoms

Cannot be broken down by chemical reactions

© Composed of two or more elements

® Exists in solid, liquid, or gas form

The form of matter is the most abundant among ements:

® Solid Liquid © Gas ® Plasma

The type of substance made up of two or more tifrent elements
combined in a fixed ratio is:

® Mixture Element © Isotope ® Compound
An example of a homogeneous mixture:

® Air Milk © Saltwater solution ® Soil

An example of a heterogeneous mixture:

® Tap water Rock © Mineral acid @ Sugar solution
The following is a compound:

® Potassium chloride © Gold Oxygen ® Zinc

The two main types of mixtures are:

® Solid and liquid Homogeneous and heterogeneous
© Metallic and non-metallic @ lonic and molecular

The type of element exists as a noble gas:

® Sodium Silicon © Iron ® Helium
The following is NOT a compound:

® Water Carbon dioxide © Mercury @ Ammonia
An example of a molecular compound is:

® Water Sodium chloride®© Granite @ Copper

The following is a property of mixtures:

® Fixed ratio of components Difficult to separate components
© Difficult to separate components

® Components retain their individual properties

An example of a metalloid is:

® Oxygen Silicon © Gold ® Potassium
What makes homogeneous mixtures different from dterogeneous
mixtures?

® Heterogeneous mixtures consist of only one componen
Homogeneous mixtures are always solids

© Homogeneous mixtures have uniform composition thhowt

® Heterogeneous mixtures are always liquids
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48.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

The artificial element created in a laboratory vas:

® Technetium Iron
© Copper ® Mercury
.C Short Answered Questions o

What is an element?

An element is the simplest form of matter, madeofipnly one kind of
atom. It is a pure substance that cannot be bralemwn further by
ordinary chemical reactions. Elements exist in ¢oliquid, and
gaseous forms, with solids being the most common.

What are examples of elements?

Examples of elements include metals like iron aotd,gnon-metals
like oxygen and chlorine, and noble gases likeulneliElements can
exist as atoms, molecules, ions, or isotopes.

What is a compound?

A compound is a pure substance formed by the cl@rmambination
of two or more different elements in a fixed rat@ompounds have
unique properties and strong chemical bonds, mattiag difficult to
separate into their elements.

What are examples of compounds?

Examples of compounds include water,@), carbon dioxide (C¢),
sodium chloride (NaCl), and ammonia (j)HThese compounds may
be organic, inorganic, molecular, or ionic.

What is a mixture?

A mixture consists of two or more elements or coms combined in
any ratio without chemical bonding. Mixtures canhmmnogeneous,
like saltwater, or heterogeneous, like a sample®ck.

How do mixtures differ from compounds?

Mixtures differ from compounds in that their commorts are not
chemically bonded and can be separated by physieahs. In contrast,
compounds have fixed compositions and chemical bdmetween
elements.

What are homogeneous mixtures?

Homogeneous mixtures have uniform composition amzperties
throughout. An example is a saltwater solution.
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Ans.

9.

AnNs.

10.

Ans.

What are heterogeneous mixtures?

Heterogeneous mixtures have non-uniform compositiath different
parts having varying concentrations. Examples ideluocks and
chocolate with visible inclusions.

What are artificial elements, and give an exampfe

Artificial elements are those created in labor&®mather than found in
nature. An example is technetium, the first elem@nithesized by
scientists.

How are elements classified?

Elements are classified as metals, non-metals, lln&ts, or noble
gases. Each group has distinct properties, witlalsieieing conductive,
non-metals non-conductive, metalloids having mixpedperties, and
noble gases being chemically inert.

1A

Interesting information!

Ans. Many elements are found in nature but some arefiardi.

Which element was the first to be created by scieists in the laboratory?

Technetium was first element created by scienitistee laboratory.

[m Allotropic Forms of Substances X

49.

50.

51.

52.

o: Multiple Choice Questions (MCQs) o

The phenomenon of elements existing in more thamme structural
form called:

® Isomerism Allotropy

© Crystallization ® Polymerization

The following are allotropic forms of oxygen:

® Oxygen (Q) and ozone (§) Oxygen (Q) and water (KHO)
© Carbon dioxide (Cg and ozone (§)

® Oxygen (Q) and carbon monoxide (CO)

The element exists in diamond, graphite, and Bkeninster
fullerene forms is:

® Sulphur Oxygen © Carbon ® Nitrogen

The structure of diamond is:

® Layered hexagonal rings Spherical arrangement

© Monoclinic crystalline structur@ Giant macromolecular structure
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54.

55.

56.

57.

58.

59.

60.

61.

62.

The following is a characteristic of graphite:

® High electrical conductivity ® Low melting point

© Cage-like structure ®@ Insoluble in organic solvents
What makes Buckminster fullerene (Gg) unique?

® Giant structure with strong covalent bonds

Spherical shape with no boundaries or unpairedreles

© Solubility in water ® High electrical conductivity
Is NOT a property of diamond:

® Hardness High melting point

© Electrical conductivity ® Covalent bonding

The allotrope of sulphur is more stable:

® Monoclinic sulphur Amorphous sulphur

© Liquid sulphur ® Rhombic sulphur

The structure of Buckminster fullerene (G is:
® Cage-like spheres made of pentagons and hexagons
Giant macromolecular structure

© Hexagonal layers ® Rhombic crystalline structure
The allotrope of carbon is soft and cannot condt electricity:

® Diamond Buckminster fullerene

© Graphite ® Graphene

The property common between diamond and graphites:

® Hardness Electrical conductivity

© Covalent bonding ® Solubility in organic solvents

The primary structural difference between diamond ad graphite is:

® Diamond has a layered structure, and graphite hasaat
macromolecular structure.

Diamond has a giant macromolecular structure, aaghgte has a
layered structure.

© Both are layered structures. ® Both have a cage-like structure.

Which allotrope of sulphur has a monoclinic cryslline structure?

® Rhombic sulphur Liquid sulphur

© Amorphous sulphur ® Monoclinic sulphur

The allotrope of carbon stable at high temperaturesnd pressures is:
® Buckminster fullerene Graphite

© Diamond ® Amorphous carbon
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Ans.

Ans.

Ans.

AnNs.

Ans.

AnNs.

AnNs.

AnNs.

.C Short Answered Questions o

What is allotropy?

Allotropy is the phenomenon where elements exisiore than one
structural form with distinct physical and chemiqgaioperties.
Examples include oxygen existing as &d Q (ozone).

What are the allotropic forms of oxygen?

Oxygen has two allotropic forms: oxygen,jGnd ozone (9. O, is
essential for respiration, while;@s a triatomic molecule found in the
ozone layer, protecting us from harmful UV radiatio

What are the three main allotropic forms of carbm?

Carbon exists as diamond, graphite, and BuckminGtberene.
Diamond has a rigid macromolecular structure, gtephas a layered
hexagonal structure, and fullerene forms sphenzecules.

What is unique about Buckminster fullerene?

Buckminster fullerene (§) has a cage-like structure made of carbon
atoms arranged in pentagons and hexagons. It ldestat high
temperatures, soluble in organic solvents, andumague properties
like low melting point and non-conductivity.

How does diamond differ from graphite?

Diamond has a giant macromolecular structure withngy covalent
bonds, making it extremely hard. In contrast, gitgphas a layered
structure, allowing its layers to slide, makingsiift and a good
conductor of electricity.

What are the crystalline forms of sulphur?

Sulphur exists in two crystalline allotropic formshombic and
monoclinic. Rhombic sulphur is more stable, whilenoclinic sulphur
exists under specific temperature conditions.

What is the structure of graphene?

Graphene is a single layer of carbon atoms arramgetl hexagonal
lattice. It has remarkable properties, includinghhstrength, excellent
electrical conductivity, and transparency.

Why is graphite a good conductor of electricity?

Graphite's layered structure contains delocalizedt®ns that move
freely, allowing it to conduct electricity. This gerty is absent in
diamond due to its rigid covalent bonding.
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What are the uses of fullerenes?

Ans. Fullerenes are used in nanotechnology, medicing naaterials science
due to their stability, unique structure, and ayilio trap other
molecules within their cage-like formation.

10. How do allotropes of the same element differ?

Ans. Allotropes differ in atomic arrangement and bondihgading to
distinct physical and chemical properties. For eglandiamond is
hard and non-conductive, while graphite is soft axhducts
electricity.

@ Differences between Elements, Compounds and Mixture%

.C Multiple Choice Questions (MCQs) ®

63. Anelementis:
® A mixture of compounds The simplest form of matter
© A combination of molecules ® A homogeneous mixture
64. The elements exist as diatomic molecules in thgaseous state are:
® Oxygen and nitrogen Sodium and potassium
© Helium and argon ® Calcium and magnesium
65. A compound is:
® A heterogeneous mixture An impure element
© A suspension of particles
® A pure substance with a fixed ratio of elements
66. The following is an example of a compound:

® Sodium Air © Water ® Iron

67. Inacompound, the elements are combined in a:
® Fixed ratio by weight Random ratio by volume
© Variable ratio by weight ® Fixed ratio by volume

68. What distinguishes a mixture from a compound?
® Mixtures are chemically bonded.
Mixtures can be separated by physical methods.
© Mixtures have a fixed composition.
® Mixtures have uniform properties.
69. An example of a homogeneous mixture:
® Sand and iron filings Oil and water
© Salt dissolved in water ® A sample of rock
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Ans.

10.
AnNs.

What is the behavior of copper sulphate and sodi nitrate with
temperature?

The solubilities of copper sulphate and sodiumatérincrease as
temperature rises, making them examples of tygohlbility behavior
for many solids.

Why is calcium hydroxide an exception?

Calcium hydroxide shows decreased solubility wiging temperature.
This behavior is unique and contrasts with the geneend of solids
becoming more soluble as temperature increases.

Activity

A

Ans.

Take 100 g of water in a beaker anc
prepare saturated solution of sugar
at room temperature. Heat the
beaker on a spirit lamp. Add a little
more sugar in it and stir it. Will this

sugar be dissolved in it? You will
notice that by heating the solution
the quantity of sugar dissolved in water has incresed i.e. the
solubility of sugar has increased.

Activity (Effect of Temperature on Solubility): When sugar is
added to water at room temperature, it dissolved thre solution

becomes saturated. Upon heating the solution, ahebiity of sugar
increases, allowing more sugar to dissolve. Thimaestrates how
temperature can enhance the dissolving capaciysofvent.

Saturated
solution of
Sugar

1A

Exercise

ANS.

How variation of solubility at different temperatur es can be
useful for us?

Variation in solubility with temperature has practical
applications in multiple areas:

Purification of Solids: Solids that increase in solubility with
temperature can be purified through crystallizatiompurities remait
dissolved when the solution is cooled, allowingeparystals to form.
Preservation of Gases in LiquidsSolubility of gases decreases with
increasing temperature. For example, soda bottteskapt in
refrigerators to maintain the solubility of carbdioxide, ensuring it
stays dissolved for longer.
Chemical Reactions Optimization: Temperature-dependent
solubility is crucial in industries to optimize wns, especially fg
dissolving reactants or removing precipitates edfity.

-

=
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Intersting Information!

Y How does increasing temperature affect the solubiij of solids in
liquids?

Ans. The increase in the solubility of solids in liquidsth increase in
temperature may be used to purify them. Pure sadmsamonly
appear as beautifully shaped crystals.

W Why are soda water bottles stored in the refrigeraar?

Ans. Generally the solubility of gases decreases withremse in
temperature. Carbon dioxide gas is more solublevater at low
temperature. Soda water bottles are thus storethianrefrigerator tp
keep carbon dioxide gas dissolved in water forrgén period of time

MCQsKEY
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(i)

(ii)

(iii)
(iv)
V)

(vi)

(vii)

(viii)

(ix)

(x)

GNCHEXERCISE

Tick (v') the correct answer.
Matter is present in neon signs in the state of:

@® Supercritical fluid Plasma

© Gas @ Liquid crystal

Hazardous effects of shopping bags are studiead:

@® Geochemistry Inorganic chemistry

© Analytical Chemistry ® Environmental chemistry
The man-made polymer is:

@® Starch Polystyrene © Protein @ Cellulose
The crystals of which substance have a rhombishape?

® Brass Sulphur © Graphite @ Bronze
Which liquid among the following is a colloidalsolution?

@ Milk Slaked lime used for white wash
© Vinegar solution @ Mixture of AgCl in water

Which of the following is a heterogenous mixtue?

@® A solution of calcium hydroxide in water

A solution of potassium nitrate in water

© Hot chocolate ® Concrete mixture

A state of matter whose properties are betweethose of liquids and

crystalline solids:

@ Liquid crystal® Supercritical fluid © Plasma @ Dark matter

When the tiny visible particles of a substane are dispersed through

a medium, the mixture is named as:

® True solution® Colloid  © Suspension @ Saturated solution

A solution of KCIO; has a solubility of about 13.2g per 100cm? at

40°C. How its solubility will be affected, if you @&crease the temperature?

® The solubility will increase The solubility will decrease

© The solubility will remain the same

@ The solubility will first increase with temperatuesnd then it will
decrease

You are studying the rate of hydrolysis of starh under different

conditions of temperature. In which branch of chenstry this topic

will fall?

® Organic Chemistry Analytical Chemistry

© Biochemistry ® Physical Chemistry
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MCQs KEY

®|ii |@]iii [®|iv|®| v |[®]vi|®|vii|® vii|®|ix |®| x |©

2.

AnNs.

Ans.

Ans.

iv.

Ans.

Questions for Short Answers

Why is there a need to divide Chemistry into manybranches. Give
three reasons.

Chemistry is divided into branches to:

Focus on specific aspects of its vast and compédat. f

Address interdisciplinary challenges like thosebinchemistry or
environmental chemistry.

Enhance scientific advancements by specializingraas like nuclear
chemistry or analytical chemistry.

Reactions may take place due to electrons preseoutside the
nucleus or they may take place inside the nucleugvhich branches
of Chemistry cover these two types of reactions.

w Reactions involving electrons outside the nucleres studied in
Physical Chemistry and Inorganic Chemistry.

Reactions involving changes inside the nucleussardied in Nuclear
Chemistry.

What types of problems are solved in analyticathemistry?
Analytical chemistry addresses problems like deteaing the
composition of substances, identifying unknown connpds, and
measuring the concentration of elements or compsundnixtures
using advanced techniques.

Both graphite and graphene have hexagonal layedestructures.
What is the difference?

Aspect Graphite Graphene

Structure (Made up of layers qMade up of a single layer pf

hexagonal rings of carbghnexagonal rings of carbon atoms.
atoms.

Thickness [Composed of multiplgComposed of One single layer

layers stacked together. [(monolayer).

Conductivity |Good conductor oExcellent conductor of electricity

electricity due to freplue to strong bonding and free
electrons between layergelectrons within the layer.
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Strength |Relatively soft angExtremely strong due to stropg

slippery because of wegkovalent bonding betwegn
forces between layers. [carbon atoms in the layer.

Flexibility [Not flexible as it consisi§lexible and can be bent withqut

of many layers. breaking.
Use Used in pencils|Used in flexible electronics,
lubricants, and batteries|supercapacitors, and advan¢ed
materials.

Ans.

Vi.

Ans.

Vil.

Ans.

Viii.

Ans.

AnNs.

Why are supercritical fluids important?

Supercritical fluids, like supercritical carbon gide, combine the
properties of gases and liquids. They are widelgdus industrial
processes like extraction, cleaning, and chemiattions due to their
efficiency and eco-friendliness.

In which state does matter exist in the Sun?

Matter in the Sun exists in the Plasma state, h-bigergy state where
electrons are separated from nuclei, creating g smucharged
particles.

What is the importance of graphene?

Graphene is incredibly strong, lightweight, andexcellent conductor
of heat and electricity. Its properties make it liligvaluable in
electronics, material science, and energy storpgécations.

Which form of matter do most of the material things in this world
belong to?

Most material things in the world belong to the tsloktate,
characterized by fixed shapes, strong intermolecideces, and high
density.

Constructed Response Questions

How does a supercritical state look like?

. In a supercritical state, a substance exists wiileeedistinctions

between liquid and gas disappear. It appears asnaedgas with
liquid-like properties, filling a container unifofynwithout any phase
separation.

In what way is plasma created in a flourescentube?

Plasma in a fluorescent tube is created by ioniaiggs, such as argon
or neon, using an electrical current. This ion@atproduces a mixture
of charged particles (ions and electrons) that elngihit when
recombining.
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Ans.

Ans.

AnNs.

Vi.

Ans.

Vil.

AnNs.

viii.

AnNs.

Most of the molecules we study in biochemistryare organic in
nature. Where does the difference exists in organiand
biochemistry branches of Chemistry.

Organic chemistry focuses on the structure, praserand reactions of
carbon-containing compounds. Biochemistry, howeggecifically
studies organic molecules and processes occurrilgirwliving
organisms, such as proteins, enzymes, and DNA.

Give the reason of brilliance shown by diamondCan you improve
it?

The brilliance of a diamond is due to its high aetive index and the
way it disperses light. It can be enhanced by peecutting techniques
that maximize internal reflection and dispersion.

Explain the dissolution of sodium chloride in wagr.

Sodium chloride dissolves in water as its ions; Wad CI, separate
due to the polar nature of water molecules. Wateleaules surround
and stabilize the ions, breaking the ionic latteed forming a
homogeneous solution.

Why do different compounds have different solulities in water at

a particular temperature?

Different compounds have different solubilitiesviiater at a particular
temperature due to variations in their chemicapproes, including the
strength of intermolecular forces between the solamd solvent
molecules. Factors like polarity, hydrogen bondimmmic nature, and
molecular size affect how well a compound dissolwvesvater. For
example, polar and ionic compounds dissolve weNvater due to
strong interactions with water's polar moleculediile nonpolar
compounds do not.

Why NaCl can be crystallized from water just like KNO,?

NaCl can be crystallized from water just like K\@®ecause both salts
dissolve in water and form a saturated solutioa eg¢rtain temperature.
When the temperature of the solution is loweredater is evaporated,
the solubility of the salt decreases, causing ¢ims ito recombine and
form solid crystals.

Why graphite is slippery to touch? Which property of graphite
enables it to be used as lubricant?

Graphite is slippery to touch because its structunesists of layers of
carbon atoms arranged in a hexagonal lattice. Theysas are held
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together by weak van der Waals forces, which alioam to slide over
each other easily. This property makes graphitexaellent lubricant,
as it reduces friction between surfaces.

4.  Descriptive Questions
I Mention the name of the branch of Chemistry in wich you will
study each of the following topics.
(a) Rate of a reaction
(b) Digestion of food in human body
(c) Properties of plasma (d) Ecosystem
(e) Reactions taking place during fire works
(f) Measurement of the absorption of wavelength wit the help of
ultraviolet spectrometer
Ans. (a)Rate of a reaction: Physical Chemistry
(b) Digestion of food in the human body: Biochemistry
(c) Properties of plasma: Astrochemistry
(d) Ecosystem: Environmental Chemistry
(e) Reactions taking place during fireworks:Inorganic Chemistry
(H Measurement of the absorption of wavelength with trelp of
ultraviolet spectrometer: Analytical Chemistry
ii.  What are allotropic forms? Explain the allotropic forms of carbon
and sulphur. How does coal differ from diamond?
Ans. Here is the information in a three-column tabutamnfat:
Element Allotropic Forms Properties
Giant macromolecular structufre
Diamond (hard, transparent, high density)
Carbon |Graphite Layered hexagonal structure (soft,
conducts electricity)
Buckminsterfullerene (§g) |Spherical structure (soft, low
melting point)
Sulphur |Rhombic Sulphur Stable crystalline form
Monoclinic Sulphur Less stable crystalline form
Coal Amorphous structure, less duralle,
Coal vs lower density
Diamond [Diamond Crystalline structure, very hard, high
density
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What are supercritical fluids. How are they different from
ordinary liquids?

AnNs.

Supercritical fluids are substances at a tempeseatmd pressure above

their critical point, where liquid and gas phasesxist without distinction.
Unlike ordinary liquids, they have gas-like diffugty and liquid-like
density, making them ideal for processes like etiva and reaction.

Aspect

Supercritical Fluids

Ordinary Liquids

Definition

Substances above their criti

point with no distinct liquid drdistinction between liqui

gas phases.

talbstances with a cle

and gas phases.

Phase
Characteristics

Exhibits properties of bot
gases and liquids (flows lik

iHas a definite shape a
eolume, with a clear pha

gas, dense like liquid). separation from gas.

Density and
Behavior

Density similar to liquids, by
can diffuse through solids il
gases.

Density is fixed and do¢s
rot change like i
supercritical fluids.

Usage

Used for processes lik€ypically used for
supercritical fluid extractionprocesses where phdse
where high temperatures aseparation is maintained
avoided.

Example

Carbon dioxide at hig[water, oil, and alcohg
temperature and pressure. |under normal conditions.

Ans.

Ans.

Define solubility of a solute. How does the sohility of solutes
change with the increase in temperature?

Solubility of a Solute: Solubility is defined as the maximum amount of
solute that can dissolve in a given amount of soive a specific
temperature to form a stable solution. It is gelheexpressed in terms
of grams of solute per 100 grams of solvent or alamty. Solubility of
solutes usually increases with increase in temperat

What types of movements are present in gaseous éiniquid
molecules?

In gaseous molecules, the particles are in constantiom motion.
They move freely and rapidly in all directions, via wide range of
speeds, due to the weak intermolecular forces betvibem. This
movement causes gases to expand and fill the centtiiey are in, and
they are highly compressible.
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Vi,

In liquid molecules, the particles are closer tbgetthan in gases but
still move randomly. They have more freedom of nmgat compared
to solids but less than gases. The intermolecudesret are stronger
than in gases, which keeps the molecules toge#iierying liquids to
maintain a definite volume, though they can flovd aake the shape of
their container.

Differentiate between the areas which are studde under inorganic
and organic chemistry.

Ans.

Aspect Inorganic Chemistry Organic Chemistry

Scope ([Studies elements ankocuses on carbon-containing
compounds that contain Iit]l;ompounds, especially

or no carbon, includinghydrocarbons and thejir
metals, nonmetals, salts, aciderivatives (excluding simpje
and bases. salts like carbonates,
bicarbonates, oxides, apd
carbides).

Co

Examples of(Salts, acids, bases, metgM,ethane, proteins

mpounds{nonmetals (e.g., sodiujmarbohydrates, lipids, and
chloride, potassium nitrate). [natural polymers.

Key Focus |[Chemical synthesigStudy of the structure

composition, properties, affdérmation, properties, and
structure of elements apeactions of carbofn
compounds. compounds.

Applications[Used in industries likgentral to life science

B,
fertilizers, catalysts, pigmenipharmaceuticals, agriculture,
and coatings. and petrochemical industriefs.

Investigative Questions

Preparation of solutions leads to an important pocess in chemistry
which enables us to purify a compound through crystlization.
Describe a process in which potassium nitrate is pified by
crystallizing it in water.

Ans. To purify potassium nitrate (KN£) through crystallization, follow
these steps:

1.

Dissolution: First, dissolve impure potassium nitrate in hotewaf he

solubility of potassium nitrate increases with terature, so heating the
water allows more of the compound to dissolve.

2.

Filtration: After dissolving the potassium nitrate, filter thelution to
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remove any insoluble impurities. This step ensuhed only the dissolved

potassium nitrate remains in the solution.

3. Cooling: Gradually cool the filtered solution. As the soduticools, the

solubility of potassium nitrate decreases, caugitg crystallize.

4, Crystallization: Once the solution reaches a lower temperature,

potassium nitrate begins to form crystals. The purtassium nitrate will

crystallize out of the solution, while the remaigimmpurities will stay
dissolved in the water.

5. Separation: After sufficient crystallization, filter the crydtafrom the

solution to separate the pure potassium nitrate diystals are then dried,

leaving behind pure potassium nitrate.
This process of crystallization helps in purifyipgtassium nitrate by
removing soluble impurities and obtaining it inptgre crystalline form.

ii.  Graphene is called a miracle material and it isshe material of the
future. Which of its many properties makes it veryuseful in
electronics?

Ans. Properties of Graphene that Make It Useful in Etuts:

Graphene is considered a miracle material duegaemarkable
properties that make it extremely useful in eleuts:

1. High Electrical Conductivity: Graphene is an excellent conductor of

electricity, which makes it ideal for use in electic components such as

transistors, sensors, and conductors in flexil#etsdnics.

2. High Thermal Conductivity: It efficiently conducts heat, which is

beneficial for dissipating heat in electronic dees$¢ especially in

high-performance chips and circuits.

3. Strength and Flexibility: Despite being extremely thin, graphene is

incredibly strong and flexible, allowing it to besed in bendable or

stretchable electronic devices without compromisingability.

4, Thinness and LightnessGraphene is a single layer of carbon atoms,

making it the thinnest material known. This proped crucial for creating

ultra-thin and lightweight electronic devices suahflexible screens and
lightweight batteries.

5. High Surface Area:The large surface area of graphene allows for

more efficient use in applications such as supeacaprs and batteries,

enabling better energy storage and faster charging.

These exceptional properties make graphene arctatdanaterial for
the development of next-generation electronic desjcfrom flexible
electronics to energy-efficient systems. WR KWW




(£52)
wniwiz4

wij

00T

€191
wnigs3

(e97) 7)
wnpuaime] WINIAR[pUI

1

0'SLT
wnpaym

6891
wnijnyy

679T
wniuwjoH

0'ELT
wnigIaRA

qA

wnisoidsAq

Aa

(682)
wninoialy

(v62)
auyssauUa).

ugssaue8o

80

winiAodsow.

fanosow

3H

aunelsy
Kuownuy

uoydfay aujwoig d1uasly

Y

L60¢
snioydsoyd

winjuewsan
(43

60'8C
uodl|is

IS

10T
uogied

J

9

1

auLoly)

ssew

uaBfxo uaBonN

N

L
G

auponiy

i |0

8
91

aH

8T

(L
wnuny

wnigia)

(082)
wniuajusoy

3y

wnnpejswieq

wnuield

saddoy
no
4

T

PPN
IN
8T

0T

J1Wo}y a8elany
sweN

|oquiAs

J3qWINN dIWOo}Y

(

wnpuawy

wnidoing

wnpawRW
wnipy)
wnipoyy
11eq0)

0)

6

(vv2)
wniuoin|d

nd

¥0ST
wnuewes

(e22)
wnjsser

wnjwso

wnjuayIny

ny

(L€2)
wniunydan

dN

(sT)
winiyjawold

uid

9

(122
wnidiogeas

3s

90T

6'€8T
uaysduny

96'S6
wnuapakiow

asaueBueyy

Uw

T'S6T
wnuield

sopiupy [

saplueyjue] .

sasen 3|qoN .

susBorer ] siessw ypies sueyy

s|elaw-uoN .

0'8€T
wnjuein

n

26
443
wniwApoan

PN

09

(892)
wnugng

winjejue]

wniqoiN

wnipeuep

TET
wnjuioejoid

ed

16

60vT
wniwApoaseld

id

65

0zeT
wnuoyy

yL

TorT
wnua)

9)

6'8ET
wnueyue]

(s92)
wnipiopayIny SIpluPY
€0T-68 /A
wniugen sapiuetue
TL-LS ©
wniuodz
S
14
wnipos
EN &
splojjersw
k%
v6'9
H[AEINPETe) GG
7 E
S|elaW uolyisuel | ks
&
800'T
ua80iphH -
B
13
o

S|eIRW eV

0318-4598150

21 SHOP NO. 18, Al-Kareem Market, Urdu Bazar Lahore,
37242421

042-
alrazienterprises1@gmail.com

RAZ‘

,{D AlL-



	Inner (Chemistry).pdf
	Page 1
	Page 2
	Page 3
	Page 4


