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A WORD TO MY DEAR STUDENTS

It gives me great pleasure in presenting the Students' Support Material to all KV students of class
X.

The material has been prepared keeping in mind your needs when you are preparing for final
exams and wish to revise and practice questions or when you want to test your ability to complete
the question paper in the time allotted or when you come across a question while studying that
needs an immediate answer but going through the text book will take time or when you want to
revise the complete concept or idea in just a minute or try your hand at a question from a previous
CBSE Board exam paper or the Competitive exam to check your understanding of the chapter or
unit you have just finished. This material will support you in any way you want to use it.

A team of dedicated and experienced teachers with expertise in their subjects has prepared this
material after a lot of exercise. Care has been taken to include only those items that are relevant
and are in addition to or in support of the text book. This material should not be taken as a
substitute to the NCERT text book but it is designed to supplement it.

The Students' Support Material has. all the important aspects required by you; a design of the
question paper, syllabus, all the units/chapters or concepts in points, mind maps and information in
tables for easy reference, sample test items from every chapter and question papers for practice
along with previous years Board exam question papers.

| am sure that the Support Material will be used by both students and teachers and | am confident
that the material will help you perform well in your exams.

Happy learning!

'-JU/A/

"})/I w
Santosh Kumar Mall
Commissioner, KVS
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FOREWORD

The Students' Support Material is a product of an in-house academic exercise undertaken by our
subject teachers under the supervision of subject expert at different levels to provide the students
a comprehensive, yet concise, learning support tool for consolidation of your studies. It consists of
lessons in capsule form, mind maps, concepts with flow charts, pictorial representation of chapters
wherever possible, crossword puzzles, question bank of short and long answer type questions with

previous years' CBSE question papers.

The material has been developed keeping in mind latest CBSE curriculum and question paper
design. This material provides the students a valuable window on precise information and it covers

all essential components that are required for effective revision of the subject.

In order to ensure uniformity in terms of content, design, standard and presentation of the material,

it has been fine tuned at KVS HQRS level.

| hope this material will prove to be a good tool for quick revision and will serve the purpose of
enhancing students' confidence level to help them perform better. Planned study blended with
hard work, good time management and sincerity will help the students reach the pinnacle of

Success.

Best of Luck.

o .
/
U.N. Khaware
Additional Commissioner (Acad.)
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Course Structure Class - X (Annual Examination)

Marks : 80
Unit No. Unit Marks
| Chemical Substances - Nature and Behaviour 25
Il World of Living 23
1] Natural Phenomena 12
v Effects of Current 13
Vv Natural Resources 07
Total 80
Internal assessment 20
Grand Total 100

Note : Above weightage includes the weightage of questions based on practical skills.

Theme: Materials
Unit | : Chemical Substances - Nature and Behaviour

Chemical reactions: Chemical equation, balanced chemical equation, implication of a balanced chemical
equation, types of chemical reactions: Combination, decomposition, displacement, double
displacement, precipitation, neutralization, oxidation and reduction.

Acids, bases and salts : Their definitions in terms of furnishing of H+ and OH- ions, General properties,
examples and uses, concept of pH scale (Definition relating to logarithm not required), importance of
pH in everyday life; preparation and uses of Sodium Hydroxide, Bleaching powder, Baking soda,
Washing soda and Plaster of Paris.

Metals and nonmetals: Properties of metals and non-metals; Reactivity series; Formation and properties of
ionic compounds; Basic metallurgical processes; Corrosion and its prevention.

Carbon compounds: Covalent bonding in carbon compounds. Versatile nature of carbon. Homologous
series. Nomenclature of carbon compounds containing functional groups (halogens, alcohol,
ketones, aldehydes, alkanes and alkynes), difference between saturated hydrocarbons and
unsaturated hydrocarbons. Chemical properties of carbon compounds (combustion, oxidation,
addition and substitution reaction). Ethanol and Ethanoic acid (only properties and uses), soaps and
detergents.

Periodic classification of elements: Need for classification, Early attempts at classification of elements
(Dobereiner’s Triads, Newland’s Law of Octaves, Mendeleev’s Periodic Table), Modern periodic
table, gradation in properties, valence, atomic number, metallic and non-metallic properties.



Theme: The World of the Living
Unit Il : World of Living

Life processes: ‘Living Being’. Basic concept of nutrition, respiration, transport and excretion in plants and
animals.

Control and co-ordination in animals and plants: Topic movements in plants; Introduction of plant
hormones; Control and co-ordination in animals; Nervous system; Voluntary, involuntary and reflex
action; Chemical co-ordination: animal hormones.

Reproduction: Reproduction in animals and plants (asexual and sexual) reproductive health-need and
methods of family planning. Safe sex vs HIV / AIDS. Child bearing and women’s health.

Heredity and Evolution: Heredity; Mendel’'s contribution - Laws for inheritance of traits: Sex
determination: brief introduction; Basic concepts of evolution.

Theme: Natural Phenomena
Unit Ill: Natural Phenomena

Reflection of light by curved surfaces; Images formed by spherical mirrors, centre of curvature,
principal axis, principal focus, focal length, mirror formula (Derivation not required), magnification.
Refraction; Laws of refraction, refractive index. Refraction of light by spherical lens; Image formed
by spherical lenses; Lens formula (Derivation not required); Magnification. Power of a lens.
Functioning of a lens in human eye, defects of vision and their corrections, applications of spherical
mirrors and lenses. Refraction of light through a prism, dispersion of light, scattering of light,
applications in daily life.

Theme: How Things Work
Unit IV : Effects of Current

Electric current, potential difference and electric current. Ohm’s law; Resistance, resistivity, Factors on
which the resistance of a conductor depends. Series combination of resistors, parallel combination of
resistors and its applications in daily life. Heating effect of electric current and its applications in daily life.
Electric power, Interrelation between P, V, | and R.

Magnetic effects of current : Magnetic field, field lines, field due to a current carrying conductor, field due
to current carrying coil or solenoid; Force on current carrying conductor, Fleming’s Left Hand Rule,
Electric Motor, Electromagnetic induction. Induced potential difference, Induced current. Fleming’s
Right Hand Rule, Electric Generator, Direct Current. Alternating current: frequency of AC.

Advantage of AC over DC. Domestic electric circuits.

Theme: Natural Resources
Unit V : Natural Resources

Sources of energy: Different forms of energy, conventional and non-conventional sources of energy: Fossil
fuels, solar energy; biogas; wind, water and tidal energy; Nuclear energy. Renewable versus non-
renewable sources of Energy.

Out environment: Eco-system, Environmental problems, Ozone depletion, waste production and their
solutions. Biodegradable and non-biodegradable substances.



Management of natural resources: Conservation and judicious use of natural resources. Forest and wild
life; Coal and Petroleum conservation. Examples of people’s participation for conservation of natural
resources. Big dams: advantages and limitations; alternatives, if any. Water harvesting. Sustainability
of natural resources.

PRACTICALS

Practicals should be conducted alongside the concepts taught in theory classes.

LIST OF EXPERIMENTS
1. Finding the pH of the following samples by using pH paper / universal indicator:
a)  Dilute Hydrochloric Acid
)  Dilute NaOH solution
)  Dilute Ethanoic Acid Solution
d) Lemon juice
)  Water
f) Dilute Hydrogen Carbonate solution
Studying the properties of acids and bases ( HCI & NaOH) by their reaction with:
a) Litmus solution (Blue/Red)
b)  Zinc metal

C)  Solid sodium carbonate

2. Performing and observing the following reactions and classifying them into :

a)  Combination reaction

b)  Decomposition reaction
C) Displacement reaction
d) Double displacement reaction

(i)  Action of water on quick lime

(i)  Action of heat on ferrous sulphate crystals
(111) Iron nails kept in copper sulphate solution
(

iV) Reaction between sodium sulphate and barium chloride solutions

OR
3. Observing the action of Zn, Fe, Cu and Al metals on the following salt solutions :

a)  ZnSO, (aq)



b)  FesO, (aq)
C) CuSO,(aq)

d) Al; (SO4); (aq)

Arranging Zn, Fe, Cu and Al (metals) in the decreasing order of reactivity based on the above result.

4.

® N oW

1.

12.
13.
14.

15.

Studying the dependence of potential difference (V) across a resistor on the current () passing
through it and determine its resistance. Also plotting a graph between V and .

Determination of the equivalent resistance of two resistors when connected in series and parallel.
Preparing a temporary mount of a leaf peel to show stomata.
Experimentally show that carbon dioxide is given out during respiration.
Study of the following properties of acetic acid (ethanoic acid) :
i)  odour
ii)  solubility in water
iii)  effect on litmus
iV)  reaction with sodium Hydrogen Carbonate
Study of the comparative cleaning capacity of a sample of soap in soft and hard water.
Determination of the focal length of : i) Concave mirror ii) convex lens
by obtaining the image of a distant object.

Tracing the path of a ray of light passing through a rectangular glass slab for different angles of
incidence. Measure the angle of incidence, angle of refraction, angle of emergence and interpret the
result.

Studying (a) binary fission in Amoeba, and (b) budding in yeast with the help of prepared slides.
Tracing the path of the rays of light through a glass prism.

Finding the image distance for varying object distances in case of a convex lens and drawing
corresponding ray diagrams to show the nature of image formed.

Identification of the different parts of an embryo of a dicot seed (Pea, gram or red kidney bean).



QUESTION PAER DESIGN FOR SCIENCE (CODE NO. 086/090) C(Class -X (2017-18)

Time : 3 Hours

Max. Marks : 80

No.

Typology of Questions

Very
Short
Answer
(VvsA) 1
Mark

Short
Answer
- | (SAl)
2 Marks

Short
Answer - |
(SAI) 3

Marks

Long
Answer
(LA) 5
Marks

Total
Marks

%
Weight
age

Remembering (Knowledge based simple recall
qguestions, to know specific facts, terms,
concepts, principles, or theories, Identify,
define or recite, information)

10

15%

Understanding (Comprehension - to be
familiar with meaning and to understand
conceptually, interpret, compare, contrast,
explain, paraphrase, or interpret information)

24

35%

Application (Use abstract information in
concrete situation, to apply knowledge to new
situations, use given content to interpret a
situation, provide an example or solve a
problem)

18

26%

High Order Thinking Skills (Analysis & Synthesis
- Classify, compare, contrast or differentiate
between different pieces of information,
organize and / or integrate unique pieces of
information from a variety of sources)

12%

Inferential and Evaluative
(Appraise, judge and / or justify the value or
worth of a decision or outcome, or to predict
outcomes based on values)

1+1*

12%

Total (Theory Based Questions)

2x1=2

3x2=6

10x3=30

6x5=30

68(21)

100%

Practical Based Questions (PBQs)

6x2=12

12(6)

Total

2x1=2

9x2=18

10x3=30

6x5=30

80(27)

2.

*One question of 3 marks will be included to assess the values inherent in the texts.

Question paper will consist of 27 questions.

All questions would be compulsory. However, an internal choice will be provided in two
guestions of 3 marks each and one question of five marks.
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CHAPTER 1- CHEMICAL REACTIONS AND EQUATIONS

1. During chemical reactions, chemical composition of substances changes or new substances are
formed.

2. Chemical reactions can be written in chemical equation form which should be always balanced.

3. Types of Chemical Reactions

SNO Types of reactions Examples

1 Combination reaction

A single product is formed from two | 2Mg +O,—2MgO
or more reactants.

2 Decomposition reaction

A single reactant breaks down to
yield two or more products.

i) Thermal decomposition 2Pb(NO3), — 2PbO +4NO, +0,

i) Electrolysis 2H,0 —2H, +0;

iii) Photo chemical reaction 2AgBr —2Ag +Br;

3 Displacement reaction

One element is displaced by another | Zn + CuSO4— ZnSO4 + Cu
element.

4 Double displacement reaction

Exchange of ions between reactants. | AQNO3; +NaCl —AgCl +NaNO3

5 Redox reaction

Both oxidation and reduction take CuO +Hy; - Cu+H,0
place simultaneously

4. i)Exothermic reaction: A chemical reaction in which heat energy is evolved.
C+ 0, —CO0O; (g) + heat

i)Endothermic reaction: A chemical reaction in which heat energy is absorbed.

ZnCO3 + Heat —Zn0O + CO»,
5.Redox_reaction: Chemical reaction in which both oxidation and reduction take place
simultaneously.
Oxidation: Reaction that involves the gain of oxygen or loss of hydrogen.

Reduction: Reaction that shows the loss of oxygen or gain of hydrogen

11



Zn0O+C ~Zn+CO

ZnO is reduced to Zn -reduction

C is oxidized to CO ------ oxidation

6. Effects of oxidation reactions in our daily life:

a)_Corrosion: It is an undesirable change that occurs in metals, when they are attacked by moisture,
air, acids and bases.

Corrosion (rusting) of iron: Fe;O3. xH,0O (Hydrated iron oxide)

Corrosion of copper:CuCO3; Cu (OH) , (Basic copper carbonate)

Corrosion of silver:Ag,S (Silver sulphide)

Corrosion of Aluminum: Al,O3; (Aluminum oxide)

b) Rancidity: Undesirable change that takes place in oil containing food items due to the oxidation
of fatty acids.

Preventive methods

(1)Adding antioxidants to the food materials.

(2) Storing food in air tight container

(3) Flushing out air with nitrogen gas.

(4) Refrigeration

MIND MAP
—>
DOUBLE
DISPLACEMEN
T(BaCl,+H,50,
_.Bas0,+HCI)

-

DISPLACEMENT REACTION( JI:EII\EIISI(?:L C‘é'é"a‘é'}“.éll"’(“
Fe+CuS0O4—FeS04+Cu e B )

DECOMPOSITION REACTION (CaC[)3
+HEAT —>Ca0 +C0,,
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ACross

Plastic mug

Oxygen

Test tube

Hydrogen

Water

Waler

Graphite rod

Rubber stopper

Anode Cathode

CROSSWORD

Complete the crossword belowput the correct word

_—

2. Both coxddation and reduction take place

4. Process of [ass of oxygen

6. Reaction of bwo elements combined together bo
gat & single product

8. Fracess of gain of oxygen

9. What does iron do when placed in copper
sulphate solution

10, Metal extensively used in industries and
infrastructure
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Very short answer questions. (1 mark)

1. Identify in the following reaction:
2PbO +C—2Pb +CO
a) the substance oxidised and
b) the substance reduced.

2. A shiny brown coloured element “x” on heating in air becomes black in colour . Name the
element “X” and the black coloured compound formed.

Ans: Element ‘x ’is Copper and the black coloured compound is cupric oxide Cu,0O

Short answer type guestions (2 mark)

1. Classify the following reaction as combination, decomposition, displacement and double
displacement reaction:-
a) BaCl, +H,S0O, — BaSO,4 +2HCI
Ans: Double displacement reaction.
b) 3CuSO4+ 2Al— Al, (SO4)3 +3Cu
Ans:  Displacement reaction.
c) 2ZnCO3; —ZnO +CO,
Ans: Decomposition reaction
d) C+0,—CO,
Ans: Combination reaction

2) What is a precipitation reaction? Give an example.
Ans. Reaction in which an insoluble substance or precipitate is formed
Na,SO4+ BaCly-..o...... BaSO4+2NaCl

Short answer type questions (3 mark)

1. Give an example, each for thermal decomposition and photochemical decomposition reactions.
Write balanced equation for the same.

Ans. Thermal decomposition - Heating of lime stone.
CaCO;—Ca0 +CO;

Photochemical decomposition - Action of light on silver bromide.
2 AgBr—2Ag +Br;

VALUE BASED QUESTION

Asmita visited her grandmother during summer holidays. Her grandmother prepared chips for her
and stored it in airtight containers.

a) What value is shown by her grandmother?
b) Why did Asmita’s grandmother store the snack in airtight container?

Ans: a) Scientific temperament / concern for health
b) To prevent the food items from rancidity.

Very long answer type questions (5 mark)
1. (i) Write chemical equations for the following and balance them.
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a) Zinc carbonate(s) —Zinc oxide+ Carbon dioxide
Ans) ZnCO3 —»ZnO +CO,
b) Potassium bromide (aq) + Barium iodide (aq)— Potassium iodide + Barium bromide.
Ans) 2KBr + Bal, — 2KI + BaBr;
a) Nitrogen + Hydrogen — Ammonia
Ans) N, + 3H, — 2NHj3
i) What happens when electricity is passed through acidified water?
Decomposition of water takes place resulting in the formation of hydrogen and oxygen.

CHAPTER 2--ACIDS, BASES AND SALTS

Acids: Substances which turn blue litmus solution red are called acids. Acids are sour in taste
Bases: Substances which change red litmus solution blue are called bases. They are bitter in taste.

Mineral Acids: Acids which are obtained from minerals like sulphates, nitrates, chlorides etc. are
called mineral acids, e.g., H,SO4(Sulphuric acid), HNOs(Nitric acid) and HCI (Hydrochloric acid).

Organic Acids: Acids which are obtained from plants and animals are called organic acids. e.g.
citric acid, ascorbic acid, tartaric acid, lactic acid, acetic acid .

Hydronium lons: They are formed by reaction of H* (from acid) and H,O. It is because H" is
unstable.

Universal Indicator: A universal indicator is a mixture of indicators which shows a gradual but
well-marked series of colour changes over a very wide range of change in concentration of H” ion.

Strong Acids: Acids which dissociate into ions completely are called strong acids. Eg. H,SO4, HCI

Weak Acids: Acids which do not dissociate into ions completely are called weak acids Eg. Citric
acid, acetic acid.

Chemical properties of acids
(i) Acids react with active metals to give salt and hydrogen gas.

(ii) Acids react with metal carbonate and metals hydrogen carbonate to give salt, water and carbon
dioxide.

(iii) Acids react with bases to give salt and water. This reaction is called neutralization reaction.
iv) Acids react with metals oxides to give salt and water.

Chemical properties of Bases
(i) Reaction with Metals — Certain metals such as Zinc, Aluminium and Tin react
with alkali solutions on heating and hydrogen gas is evolved
(if) Reaction with acids — Bases react with acids to form salt and water
Indicators - Indicators are substances which indicate the acidic or basic nature of the solution by
their colour change.

pH scale : A scale for measuring hydrogen ion concentration in a solution.

15



The pH of a solution is defined as the negative logarithm of hydrogen ion concentration in moles
per litre.

pH = -log [H']

pH =-log [H307]

where [H+] or [H30"] represents concentrations of hydrogen ions in solution.

The pH of a neutral solution is 7

The pH of an acidic solutionis <7

The pH of a basic solutionis >7

Some Important Compounds and their uses

Common Name Chemical name Chemical Uses
formula

Washing soda Sodium carbonate deca | Na;CO3.10H,0 | Manufacture of borax, caustic

hydrate soda, softening of hard water
Baking soda Sodium hydrogen NaHCO3 Used as antacid, ingredient of
carbonate baking powder
Bleaching Calcium oxychloride CaOCl, Bleaching clothes, used as
powder oxidizing agent, disinfecting water,

manufacture of chloroform

Plaster of Paris Calcium sulphate hemi CaS0,4 1/2H,0 | Plastering fractured bones, making
hydrate toys ,decorative materials ,statues

EQUATIONS OF ACIDS,BASES AND SALTS
Acid + Metal - Salt + Hydrogen gas
H,SO4+Zn —>ZnS0O4+H,

Base+ Metal—> Salt + Hydrogen gas

2NaOH + Zn = NayZnO; + H;

(Sodium zincate)

Base + Acid - Salt + Water

NaOH(aqg) + HCl(agq) = NaCl(aq) + H.O(l)
Acids give hydronium ions in water

HCI+H,0 —> H30™+ CI

Bases generate  OH”ions in water

NaOH(aq) + H,O —> Na'(agq)+OH (aq)
Reactions of Important Chemical Compounds

Preparation of Bleaching powder
By the action of chlorine on dry slaked lime
Ca(OH)2+CI2__§:aOCI2+H20

16



On heating, baking soda liberates CO,
2NaHCO; Heat S Na,CO3 + H,O + CO,

Washing soda (Sodium carbonate decahydrate)
Na,CO;3; + 10H,0 - Na,C03.10H,0

Plaster of Paris

Preparation of plaster of Paris

CaS042H,0 373K (Heat) .  CaS04.1/2 H,0 +1.1/2H,0
On mixing plaster of Paris with water, gypsum is obtained
CaS0,4.1/2H,0 +1 % H,0 - CaSO, .2H,0

MIND MAP

ACIDS BASE

N ? 4

Acids,Bases

and salts
‘ pH VALUE
INDICATOR
SALTS
Washing soda ‘ Bleaching
powder
Baking
soda

QUESTION BANK

Very Short Answer Type Questions (1mark)

1. Write the name of the products formed by heating gypsum at 373K.Write one use of it.
Plaster of Paris and water. It is used for plastering fractured bone.

2. Write the chemical name and formula of the compound which is used as an antacid.
Sodium bicarbonate, NaHCO3

17



Short Answer Type Questions (2mark)

1. Given below are the pH values of different liquids.7.0, 14.0, 4.0, and 2.0. Which of these could
be that of a) lemon juice b) distilled water ¢) sodium hydroxide solution d) tomato juice.
2. What is baking powder? How does it make the cake soft and spongy?

Baking powder is a mixture of sodium hydrogen carbonate and tartaric acid. On heating it
liberatesCO, which makes the cake soft and spongy

Short Answer Type Questions(3mark)

1. Write the chemical name of Plaster of Paris. Write a chemical equation to show the reaction
between Plaster of Paris and water. Name the compound produced in this reaction.

Calcium Sulphate hemi hydrate.

CaS04."/,H,0 +1'/,H,0 ——> CaS0,.2H,0

The compound produced is Gypsum.

2. A gas X reacts with lime water and forms a compound Y which is used as bleaching agent in the
chemical industry. Identify X and Y .Give the chemical equation of the reaction involved.

Xis chlorine Y is CaOCl; (calcium oxy chloride) used as bleaching agent.

Ca(OH)2+ Cly------- CaOCl, +H,0

Long answer type questions (5 mark)

1. a) A milk man adds a very small amount of baking soda to fresh milk. Why does he shift the pH
of the fresh milk from 6 to slightly alkaline?

b) Mention pH range within which our bodyworks?

c) Explain how antacids give relief from acidity.
d) Mention the nature of tooth pastes .How do they prevent tooth decay?

a) It is done to prevent the formation of lactic acid which spoils the mil

b) pH range 7.0- 7.8
c) Antacids neutralizes excess of acid in our body and gives relief.

d) Basic. Neutralize the acid formed in the mouth
2. a) Crystals of a substance changed their color on heating in a closed test tube but regained it
after some time when they were allowed to cool down. Name the substance and write its formula
.Explain the phenomenon.
b) How is sodium carbonate prepared? Give two uses of the compound
a ) Copper sulphate ,CuS0,4.5H,0 .
It is blue. It becomes white on heating due to loss of water molecule.

CuS04.5H,0 Heat - CuSO4+5 H,0
It regains its colour by absorbing water from atmosphere
CuSO4+ 5 H,0 Heag CuS04.5H,0
b) Prepared by passing CO, through ammoniacal brine

Used for production of washing powder& manufacture of glass

18



CHAPTER 3 : METALS AND NON-METALS

MIND MAP
PHYSICAL PROPERTIES =
METAL NON-METALS
LUSTRE LUSTROUS NOMN-LUSTROUS
HARDMESS HARD BRITTLE
MALLEABILITY MALLEABLE NOMN-MALLEABLE
DUCTILITY DUCTILE NOMN-DUCTILE
GOOD CONDUCTOR BAD COMDUCTOR OF
CONDUC OF HEAT AMD ELECTRICITY HEAT AMD ELECTROCITY
PHYSICAL STATE GEMERALLY SOLID SOLID, LIQUID OR GAS
MAKES SOUND WHEN 5TRUCK DOES MOT MAKES
SONOROUS SOUND WHEN 5TRUCK
HIGH MELTING POINT AND BOILING POINT LOW MELTING POINT AND
MELTIMNG AMD BOILIMNG POIMT BOILING POINT

1. Mercury (Metal) is liquid at room temperature

2.1odine (Non-metal) is lustrous

3. Diamond (Carbon, non-metal) is the hardest substance

Exceptional properties

21 4. Graphite (Carbon, Non-metal) is a good conductor of electrici
of metals and non-metals phite( Jisag Y

5. Sodium and patassium (Metals) can be cut with a knife

6. Gallium and caesium (Metals) melt when kept on palm (Low M.P)

19




Properties

1. 50lids

2. Hard

3.High Melting Point |

4, Water soluble

5. Good conductor of

elactricity

Na— Na“+e
281 2.8

(Sodium cation)

Cl +e=CI
2,87 2,88
(Chloride anion)

1/—\‘x Xx X %=
Na + xClx—(Na') [xC1 % | %~
XX % X

Formation of sodium chloride

Acids
Acidic Oxide
54022502 me=o
c+02-»co2 |Reacts With
1
I
: 4
Oxygen Water

502 + H20 — H2503

(02 + H20 —= H2C03

lonic compounds

Non-Metals (Chemical property)

-
bl
bl
Y
~man
bl
-
-y

Metals (Chemical properties)

Air

[ |

]

Water Acids

Salt solution of other metals

Basic Oxides
Mg + 02> IMg0

44 +302 -+ 241203

2n+02->2In0

Amphoteric oxide (React with both acids and bases
ta form salt and water)

Metal hydroxide + H2 Metal salts +H2
2Na +2H20(Cold water) —» 2NaOH + H2

Mg + 2HC > MzC12 + H2 5

Displacament reaction

Mg + 4H20(Hot water) > 2Mg(OH)2 +H2

Matal oxide +H2
24+ 3H20(Steam) > AR03 +3H2
3Fe +4H20(Steam) - Fe304 + 4H2

20

Metal A+ Salt Soln B+ Salt Soln A + Metal B
Zn+ Cus04 —= Cu +Zns04

Most reactive

Activity Series



EXTRACTION OF METALS

Ore

Concentration of ore

Metals of high reactivity | | Metals of medium reactivity | | Metals of low reactivity

i

Electrolysis of molten ore

Carbonate ore

Sulphide ore

Sulphide ores

Macl ZniCO3 Zns HEgS
I I 1 1
Pure Metal Calcination Roasting Roasting
2Ma + Cl2 {Less air) (Excess air) HgO
‘_H""‘ T i
Oxide of metal metal
Zno Hge
L I
Reduction to metal Refining

ZN0 + C

(Electrolysis)

[
Purification of metal
(Electrolysis)

Basic Copper carbonate
Green layer

Silver sulphide

Hydrated Iron Oxide
Black

(Rust - Brown layer )

-

;‘k_fo:'sra:;
Silver Copper Iron P~
|\ '| A
I
Galvanisation
Corrosion  [--Prevention--pR(EN S RO 41118
; on lron)
1
Preve:nrion
1
| Stainless steel || Amalrgam | | Brass | | Bronze || Solder |
I I I I I
| Fesni+cr | | metal+Hg || cuszn || cu+sn || Po+sn |
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DIAGRAM

Koy .
e
=l
; —| +
Cathode—# +—Anode
-+ Acidified
copper
e~ O™ sulphate
- solution
Cu e~
—Tank
— Impurities
b ~  (anode mud)

Figure 2.1

Electrolytic refining of copper. The
electrolyte is a solution of acidified copper
sulphate. The anode is impure copper.
whereas, the cathode is a sitrip of pure
copper. On passing electric current, pure
copper is deposited on the cathode.

CROSSWORD

Across

1 Protecting Iron

5 Hardest Substance

9 Forms amphoteric oxide
10 Sulphide Ores
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Down

Most ductile metal

Homogenous mixture of metals

A Metal which gets rusted

Burns with dazzling white flame
Liquid at room temperature

Minerals from which metal is extracted
Impurity in ore

O~NO P~ WN -

QUESTION BANK
VERY SHORT ANSWER TYPE (1 MARK)

1. Differentiate between the oxides of magnesium and sulphur.
2. Name one metal which is a poor conductor of heat

SHORT ANSWER TYPE (2 MARK)

1. Give Reasons
a. Sodium and potassium are stored in kerosene
b. lonic compounds have higher melting point

2. Differentiate between metals and non-metals based on
a. Malleability
b. Electrical conductivity

SHORT ANSWER TYPE (3 MARK)

1. Show the formation of magnesium chloride with the help of electron dot structure

2. What happens when
a. Zinc reacts with copper sulphate solution
b. Aluminium reacts with steam
c. Sodium reacts with water
Give balanced equations for each.

VALUE BASED QUESTION

Anita bought silver jewellery along with her friend Rita. Anita advised Rita to make sure that the
jewellery was kept in a sealed box and not exposed to air; but Rita forgot and left it open. After
some months when Rita decided to wear it, she found the jewellery all black. Rita was very upset.

a. Why did the jewellery become black when exposed to air?

b. What is this process called?
c. What were the values shown by Anita?
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LONG ANSWER TYPE (5 MARK)

1. With the help of labelled diagram explain how copper metal is purified after extraction
2. Explain
a. How is zinc obtained from sulphide and carbonate ores? Differentiate between the two
giving chemical reactions
b. What are the advantages of alloys? Name the constituents of bronze.

CHAPTER-4CARBON AND ITS COMPOUNDS
IMPORTANT POINTS

6 12.0107

CARBON

The chemical symbol of Carbon is C. Its atomic number is 6 and mass number is 12.1It is a non-
metallic element.

ALLOTROPES OF CARBON

ALLOTROPES OF CARBON
These are different forms of carbon that differ in
arrangement and phyvsical properties but have
similar chemical properties.

] ? ]
Diamond — It is very Graphite — It 15 soft, Fullerene — It has a
hard, possesses 3-D has hexagonal planar spheroidal cage like
network structure and 1s layered structure and 1s structure. Cep Fullerene
a poor conductor of a good conductor of has a soccer ball
electricity electricity. structure.,

VERSATILE NATURE OF CARBON

VERSATILE NATURE OF CARBON

v e v
Catenation: Self linking property Tetravalency: Carbon has a valency of
of carbon atoms through covalent four. It has the tendency to form covalent
bonds to form a long chain and bond.
rings.

ISOMERISM - The phenomenon in which a compound has the same molecular formula but
different structures is called isomerism.
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ISOMERS -The compounds which have the same molecular formula but different structures and
different properties are called isomers.

FUNCTIONAL GROUPS: Atoms or group of atoms responsible for the chemical properties of an
organic compound.

ORGANIC COMPOUNDS

These are carbon compounds obtained from natural substances and occur within living systems. Carbon
compounds, except for oxides of carbon, carbonate and hydrogen carbonate salts are studied under
organic chemistry.

Hydrocarbons -Compounds containing carbon and hydrogen only

L 4 L 4
Saturated Hydrocarbons:
carbon compounds having
single bond between the
carbon atoms.

Aromatic Hydrocarbons
They are unsatorated cyclic
hydrocarbon containing
one or more benzene rings.

Unsaturated
Hydrocarbons: Carbon
compounds having double or
triple bond between carbon

dtoms. |
. !

Alkanes are saturated

Alkenes are unsaturated

hydrocarbons having hydrocarbons.
double bond. Represented by general
Represented by general formula CeHtz

formula CoHzn

Allcynes are unsaturated
hydrocarbons having
triple bond. Represented
by general formula
CoHonz

In a hydrocarbon chain, one or more hydrogens can be replaced by some other element .In such
compounds, the element replacing hydrogen is referred to as a heteroatom

Saturated cyvclic
compounds.

E g cvclopropane,
cyclobutane,
cxclopentane. efc

Functional Sym bolfor Prefixs uffing o poumed

Qo mwla name

Halo -l -Br, -1 Ha lo Haloalkans
{prefix)

Adcohol -OH o] | Alkanol

Aldde hyde SCHO -al Alkanal

Ketonea -z - —One Alkanone

Carboxylic - OOH —ojc acid Alkanoic

acid acid

HOMOLOGOUS SERIES —A series of compounds having same functional group and similar

chemical properties but differ by--CH; unit between two successive members.
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SOME IMPORTANT ORGANIC COMPOUNDS

|

i !

'

|

Ethanol.C:HsOH Ethanoic Acid, Soaps-The reaction
Reaction with sodi CH:COOH between an ester Det_ergents are
eaction with sodium and hot base to give | | Sodium 5_3]t5 of
Esterification reaction- original  alcohol | | long chain
?‘NHECHE?HQPH_} and carboxylic acid | | sulphonic
2CH:CH:ONal z Hz CH>COOH + C:H:0H back is called | | acids.
o . H50, CH:COOCH;+H:20 saponification
Dehyvdration reaction — reaction  because
this reaction is used
CH;CH:0H Hot concHz50: in the preparation
f .
CH-CH; +H10 of soaps
| CHEMICAL PROPERTIES |
1
i ¥ I 1

Oxidation — The
process of addition of
oxygen of removal of
hydrogen. Substance

iz called an oxidising
agent.

which provides oxygen

CH:+ 20y g COz- 2H:0

Combustion — It
15 a process of
burning a
substance where

Addition — Unsaturated
hydrocarbons react with
hydrogen in presence of
catalyst give saturated

Suhstituﬁon: One or
more atoms of
hydrogen are
replaced by some
other atoms.

CH:s+Clz —»
CH:Cl + HCl(In
presence of sunlight)

C0Oz and Hz0 are hydrocarbons.
formed with the i
evolution of heat_ CHz=CHa+ chﬂmh_.ﬂ
CHs + — CHsCH:
20z CO2+2H0
+ Heat

COVALENT BONDING

A bond formed by mutualn sharing of electrons

F

Ex-Ha

Single covalent bond

¥

Ex-O2

Diouble covalent bond

26
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Triple covalent bond
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CROSSWORD

U

4aC

1. Self-linking property of carbon

4. Acid having functional group —-COOH

6 .Hydrogenation of vegetable oil is ---- reaction

8. Simplest hydrocarbon

9 IUPAC name of next higher homologous of ethanol

10. The substance used in making perfumes and flavoring agents

DOWN

2. Hydrocarbon burns in air with sooty flame.
3. The functional group present in methanol.
5. Chlorination of alkanes is -------- reaction
7. The active ingredient of all alcoholic drinks.

Question Bank

Answer the following questions.

Very short answer questions (1 mark)
1. Which of the following formulae represents a saturated hydrocarbon?
CnH2n, CnH2n-2, CnH2n+2, CnH2n+1

2. Draw the electron dot structure of Ethene .

27



Short answer question (2mark)

1. Why is the conversion of ethanol to ethanoic acid an oxidation reaction?

2. What is meant by denatured alcohol? What is the need to denature alcohol?
Short answer question (3 mark)

1. An organic compound A of molecular formula C,HsO on heating with excess of conc.H,SO4
gives compound B of molecular formula C,H, .Compound B on addition reaction gives compound
C of molecular formula C,Hs.

a) Name A, B and C.
b) Write the chemical equation for the conversion of Ato B
¢) What is the role of conc.H,SO, in above equation? (HOTS)

VALUE BASED QUESTION

Meera and her mother were travelling in a CNG auto. The auto driver took the auto to the CNG
filling station for filling the empty cylinder. Meera asked her mother about the gas used to fill the
cylinder. Her mother replied that the gas used was CNG.CNG is used in place of petrol or diesel
because it is cheaper, pollution free and eco-friendly.

Answer the following questions

a) What is the long form of CNG?

b) Name the main constituent of CNG.

c) What value have you learnt after reading the text?

Long answer question (5 mark)
1. An organic compound with molecular formula C,H4O; produces brisk effervescence on addition
of sodium carbonate /bicarbonate.

a .Identify the organic compound.

b. Name the gas evolved.

c. How will you test the gas evolved?

d. Write the chemical equation for the above reaction.

e. List two important uses of the above compound  (HOTS)

2 .a. List two reasons for carbon forming a large number of compounds.

b. Name the type of bonding found in most of the carbon compounds. Why does carbon form
compounds mainly by this kind of bonding?

c. Give reason.

(i) Carbon compounds generally have low melting and boiling points.
(if) Carbon compounds generally do not conduct electricity.

Multiple choice questions
1. Vinegar is a solution of
(a) 50% — 60% acetic acid in alcohol
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(b) 5% — 8% acetic acid in alcohol

(c) 5% — 8% acetic acid in water

(d) 50% — 60% acetic acid in water
2. On adding NaHCOg3 to acetic acid, a gas is evolved which turns lime water milky due to
formation of

(a) Calcium bicarbonate
(b) Calcium hydroxide
(c) Calcium carbonate
(d) Calcium acetate
3. Dilute acetic acid was added to the four test tubes containing the following chemical.

i.KOH ii.NaHCO; iii .K2CO3 iv. NaCl

Brisk effervescence was observed in test tubes

Q) i1&ii b)ii &iii ¢) 1 &iv d) ii &iii
4. Few drops of ethanoic acid was added to solid sodium carbonate .The observation made was
that

a. A pungent smelling gas evolved b. Brown fumes evolved. c. Brisk effervescence occurred.

5.2 ml pf acetic acid was added in drops to 5ml of water it was noticed that:
a. A pink and clear solution was formed.
b. Water formed a separate layer on the top of the acid.
c. A clear and homogenous solution was formed.
d. The acid formed a separate layer on the top of water

Practical based question (2 marks)
1.1ml glacial acetic acid and 1ml of ethanol are mixed together in a test tube. Few drops
of concentrated sulphuric acid is added in the mixture are warmed in a water bath for 5
min.
a. Name the resultant compound formed.
b .Represent the above change by a chemical
equation
c. What term is given to such a reaction
d. What are the special characteristics of the
compound formed.
2. An organic compound with molecular formula
C,H40O; produces brisk effervescence on addition of
sodium carbonate /bicarbonate.
a .Identify the organic compound.
b. Name the gas evolved.
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CHAPTER 5
PERIODIC CLASSIFICATION OF ELEMENTS

Dobereiner’s Triads
Dobereiner observed that when elements were arranged into groups of three in the order of their

increasing atomic masses, the atomic mass of the middle element was the arithmetic mean of rest of

the two.
Limitation
Could be applied only to limited number of elements.

Newlands’ Law of Octaves
Newlands found that every eighth element has chemical properties when they are arranged in

increasing order of their atomic masses.
Limitations
e Could be valid up to calcium only
¢ Newlands assumed that only56 elements existed in nature and no more elements would be
discovered.

Mendeleev's Periodic Classification

Mendeleev’s Periodic Law states that the properties of elements are the periodic function of their
atomic masses.

Merits of Mendeleev’s Periodic Table
e Mendeleev left some blank spaces for undiscovered elements.
e Mendeleev predicted the discovery of some elements and named them as eka-boron, eka-
aluminium and eka-silicon.
e Noble gases discovered later could be placed without disturbing the existing order.

Limitations of Mendeleev’s Periodic Table
e Position of Hydrogen- Could not assign a correct position to hydrogen as hydrogen
resembles alkali metals as well as halogens
e Position of Isotopes- Isotopes are placed in same position though they have different
atomic masses
e Separation of chemically similar elements while dissimilar elements are placed in the

same group.
Modern Periodic Classification

Modern Periodic Law states that properties of elements are the periodic function of their atomic

numbers.
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Groups in Modern Periodic Table:

Group 1

Alkali metals

Group 2

Alkaline earth metals

Groups 3to 12

Transition elements

Group 13 Boron family
Group 14 Carbon family
Group 15 Nitrogen family
Group 16 Oxygen family
Group 17 Halogens
Group 18 Noble gases
Periods in Modern Periodic Table
Period No of elements
1* period 2 (H, He)
2" and 3" period 8 (Li, Be ,B,C, N, O F, Ne)
4" and 5" period 18
6" period 32
7" period Incomplete period

Trends in Modern Periodic Table:

Property Variation along the group Variation along the period
Valency Remains the same Increases up to group 14 then
decreases
Atomic radii Increases Decreases
Metallic character Increases Decreases
Electropositive character Increases Decreases
Electronegativity Decreases Increases
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MIND MAP

| Periodic Classification of Elements |

Periods(Horizontal Columns)

Groups(Vertical Columns)

DIAGRAMS

I Ir»ercirnner s triads

i C= 1
M= S Br
) = = F= I
sa ga ma pa
Notes of music: S (mi) (fa) (so)
H Li Be B C NN (RO
F Na Mg Al Si P S
cl K Ca Cr Ti Mn Fe
Co and Ni Cu Zn ¥ In As  Se
Br Rb Sr Ceandla Zr - -

NEWLAND’S OCTAVES
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Created with TheTeachersCorner.net Crossword Puzzle Generato

Across Down
5. Vertical columns in the periodic table 1. Elements that are electropositive in nature
6. Element with atomic number @ 2. Other name for inert gases
7. Metalloid in Group 13 3. Horizontal rows in the periodic table
8. Variation of atomic size along the group 4, Mon-metal that exists in liquid state at room temperature
9, Variation o felectronegativity along the group 10. Number of electrons in L shell

Question Bank: - Periodic Classification of Elements

Very Short Answer Type Questions (1 mark)
Q1. Give an example of Dobereiner’s triad.
Q2. What is the basis of Mendeleev’s periodic table?

Short Answer Type Questions (2 marks)
QL. State the modern periodic law for classification of elements. How many groups and periods
are there in the modern periodic table?
Q2. An element 'M" has atomic number 11.
() Write its electronic configuration.
(i) State the group to which 'M' belongs.
(iii) I1s 'M" a metal or a non-metal?
(iv)Write the formula of its chloride.
Q3. Name two elements that show chemical properties similar to bromine .Give reason.
Q4. An atom has electronic configuration 2, 8, 2.
(i) What is the atomic no. of this element?
(i) Is it a metal or non-metal?
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Short Answer Type Questions (3 marks)
Q1. The elements Li (Z = 3), Na (Z = 11) and K (Z = 19) belong to group 1

(i) Predict the periods they belong.
(i)Which one of them is least reactive?
(ii1) Which one of them has the largest atomic radius? Give reason to justify.
Q2. F, Cl and Br are the elements each having seven valence electrons.
Pick the element (i) with the largest atomic radius (ii) which is most reactive. Justify

your answer.

Q3. Nitrogen (Z = 7) and Phosphorus (Z = 15) belong to same group-15 of the periodic table.
Write the electronic configuration of these two elements. Which of these two is more

electronegative? Why?

Long Answer Type Questions (5marks)

Q1.(i) How does atomic size vary along the group? Give reason.

(if) Why are metals electropositive in nature?

(iii) What are metalloi