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Chemical reaction and equations

How to Balance the Chemical Reaction:

It is the conservation of the mass due to which we need to balance a chemical reaction, to
balance a chemical reaction is very easy,if so far you don't know how to balance it, then go
through the whole post, you will definitely become capable to balance the chemical reaction jus
know.

Before, we go through the post, let us discuss few important points why is the balance of the
chemical reaction needed and why did chemical reaction occured between two substances.



One atom of a substance react to atom of other substance to fulfill the the no. of electrons in their
outermost orbital,every atom has a tendency to have a octate of electrons in its outermost
orbital,for acheiving this one substance reacts with other substance.

The chemical reaction between two substances results in the formation of new products,
according to the law of conservation of the mass, the mass of reactants is always equal to the
mass of products during a chemical reaction. The products are formed in a chemical reaction by
the exchange of ions or atoms following the rule of constant proportion.

The law of constant proportion states that the atoms in a molecule are always combined in a
fixed proportion,as an example in water (H20), the mass of hydrogen is 2x1 =2u, and the mass
of oxygen is 8u, so the ratio of the hydrogen and oxygen in water is always 1: 8 whether water is
found anywhere in the universe and in any form gas, liquid and solid.

We can understand it by the following example.

H2 + O = H20

Step 1: First of all count the no. of atoms of the elements in LHS and RHS , as in the above
chemical reaction in LHS the no. of hydrogen atoms is 2 and in RHS the no. of atoms of
hydrogen is 2, therefore hydrogen atoms are not needed to balance because they are equal in both
sides.

Step 2: Now, observing the no. of oxygen atoms in LHS, these are 2. In RHS the no. of oxygen

atoms is 1, therefore for balancing the oxygen atom we are needed to change the single water
molecules to 2 water molecules in RHS so that there could be 2 oxygen atoms.

H2 + O2 = 2H20

Step 3: Finally, once again let us check the no. of hydrogen and oxygen atoms in LHS and RHS,
we find the no. of hydrogen in RHS is 4 and 2 hydrogen atoms in LHS, therefore for balancing
the hydrogen atoms we are needed to change the single hydrogen molecule to 2 hydrogen
molecules in LHS so that there could be 4 hydrogen atoms.

2H2 + O = 2H,0

It is the required balance chemical reaction because in LHS and RHS there are equal no. of
hydrogen and oxygen atoms.

Example 2: Balance the chemical reaction:Fe + Ho.O= Fe30s+ H>

Step 1: In LHS iron atoms are 1 and in LHS these are 3,therefore changing the 1 iron atom to 3
iron atom in LHS

3Fe + H,O= Fe30st+ H>



Step 2: In LHS there is 1 oxygen atoms and in RHS these are 4,therefore changing the 1 water
molecule to 4 water molecules in LHS such that in LHS no. of oxygen atoms become 4.

3Fe + 4H,0= Fe304+ H2

Step 3: Now ,we see that in LHS there are 8 hydrogen atoms and in RHS these are 2,therefore
changing the 1 hydrogen molecule to 4 hydrogen molecules in RHS such that in RHS no. of
hydrogen atoms become 8

3Fe + 4H,0= Fe304+ 4H>

It is a required balance chemical reaction no. of the atoms of each elements are equal in both
sides.

Type of Chemical Reactions

The topic "Type of chemical reaction" is very important to understand for all science students
and the students who are going to appear in national talent hunt or scholarship entrance exams
and other entrance exams. The topic "Type of chemical reaction™ will help you to clear many of
the doubts which were not cleared to you in earlier classes."Type of chemical reaction” is the
basic topic of chemistry so without studying it you can't go in deep of the chemistry.

We have learned that during a chemical reaction atoms of one element do not change into atoms
of another element, nor do atoms disappear from the mixture or appear from elsewhere. Actually,
chemical reactions involve the breaking and making of bonds between atoms to produce new
substances.

Type of Chemical Reactions
with Complete Detail.




Combination reactions

In this chemical reaction, two or more compounds form a single compound.In the following
chemical reaction, Calcium oxide reacts vigorously with water to produce slaked lime (calcium
hydroxide) releasing a large amount of heat.

CaO (s) + HO(l) —» Ca(OH), (aq)
(Quick lirne) {Slaked lirne)

In this reaction, calcium oxide and water combine to form a single product, calcium hydroxide.
Such a chemical reaction in which a single product is formed from two or more reactants is
known as a combination reaction.

There are several examples of combination reaction, as an example burning of coal, the
formation of water from hydrogen and oxygen.

We also observe that in most of the combination reaction heat is evolved, such a combination
reaction in which heat is also released known as exothermic reactions. So we can say every
exothermic reaction is a combination reaction but it is not necessary that every combination
reaction is exothermic, the exothermic reaction is a special case of combination reaction in which
heat is released.

The formation of slaked lime with the release of heat from quick lime and water is an example of
an exothermic reaction, burning of coal and formation of water are also the examples of
exothermic reaction there are several examples of exothermic reactions, some of them are
following.

() Burning of natural gas

CH, (g) + 20, (g) — CO; (g) + 2H,0 (g)

(ii) Respiration reaction is an example of exothermic reaction. During digestion of food
carbohydrate broken down into glucose, this glucose combines with oxygen in the cells of our
body and forms carbon dioxide and water with the release of energy

Decomposition reactions

This is the reaction in which one product is broken down into two or more products



In this reaction, you can observe that a single reactant breaks down to give simpler products.

This is a decomposition reaction. Ferous sulphate crystals (FeSoy, TH20) lose water when
heated and the colour of the crystal changes from light green to white. On further heating white
colour changes to dark brown due to the formation of black coloured solid substance ferric

oxide (':F”Epiﬂ, sulphur dioxide |:S'Oﬁjand sulphur trioxide ':SOiij. Ferric oxide is a solid,
while (502)and (503) are gases.

Type of Decomposition reaction

(1) Thermal decomposition reaction-When a product is decomposed to simple products after
heating it . Decomposition of calcium carbonate to calcium oxide and carbon dioxide on heating
is an important thermal decomposition reaction used in various industries. Calcium oxide is
called lime or quick lime. It has many uses - one is the manufacture of cement.

P sy Heat ’ i ’ ;o
CaCOj3(s) — CaO (s) + COa(g)

lime stone quick lime

When potassium chlorate is heated it changes to potassium chloride and oxygen.

2KCIlO; (s) — 2KCl (s) + 302 (g)

Potassium chlorate Potagsium chloride

When ferric hydroxide heated it is decomposed into ferric oxide and water.

2Fe (OH), "% Fe,0, + 3H,0

Ferrie hydropide Ferric ovide

(2) Electrolysis-When an electric current is passed through an aqueous solution of a compound
and it undergoes the process of decomposition then it is known as electrolysis.



Elecrolysis of water

The best example of electrolysis is the electrolysis of water and sodium chloride.

Eleetricity
2H,O0(l)  — ~ 2H;(g)+ O:(g)
When an electric current is allowed to pass through water contained in an electrolytic device then
water is decomposed into oxygen and hydrogen which collected at cathode and anode
respectively.

When electrolysis occurs through an aqueous solution of sodium chloride, it is decomposed into

sodium and chlorine, sodium is collected at cathode and chlorine is collected at the anode.

Electricity
_}

2N aCl 2Na + Cl,
(3) Photo Decomposition- When sunlight is exposed to some substances then decomposition
occurs known as photodecomposition.

Placing a small quantity of silver chloride on a glass plate, when sunlight is allowed to pass
through it, the white crystals of silver chloride changes to grey color due to the decomposition of
silver chloride into silver which is grey in color and chlorine.

Sunlight
—

2AgCl (s) 2Ag (s) + Cl3 (g)

Silver bromide also undergoes photodecomposition in the same way
Displacement reaction

The type of chemical reaction in which an atom of high reactive substance displaces an atom of
less reactive substance from the molecule of another substance forming a new compound, such a
reaction is known as displacement reaction.



Example-The iron nail dipped into the copper solution, changes the blue color of copper sulfate
faded and changes to green color due to the displacement reaction.

Fe(s)+ CuSOy — FeSO,; (aq)+ Cul(s)

Copper sulphate I'ron sulphate

In this reaction iron being more reactive than copper displaces copper atom ad substitutes it
forming iron sulfate.

Other similar examples of displacement reactions are following.

Zn(s)+ CuSOs (aq) - ZnSO4 (aq)+ Cul(s)

Copper Suiphate Zine Suiphate
Pb(s)+ CuSO; (aq) — PbCl, (aq)+ Cu/(s)
Copper chloride Lead ehloride

Both of the above reaction shows that zinc and lead is more reactive than copper.

Double displacement reaction

The reaction in which there are an exchange of ions between two reactants are called a double
displacement reaction

An aqueous solution of sodium sulfate when allowed to mix up with the aqueous solution of

barium chloride, an insoluble substance is formed which is precipitated at the bottom of the test
tube, such a reaction is also known as a precipitation reaction

Na,S0; (aq)+ BaCl, (aq)— BaS0O; (s)+ 2NaCl (aq)

(S odium sgulphate) Barium ehloride Barium gulphate Sodium chloride

Oxidation reaction

Oxidation is the loss of electrons during a reaction by a molecule, atom, or ion. Oxidation occurs
when the oxidation state of a molecule, atom, or ion increased.

Example:

Oxidation is when iron combines with oxygen to form iron oxide or rust. The iron is said to have
oxidized into rust.

The chemical reaction is:

2Fe + Og — Ff*'go;;



The iron metal is oxidized to form the iron oxide known as rust.

Reduction reaction

The reduction is the gain of electrons during a reaction by molecule, atom or ion. Reduction
occurs when the reduction state of a molecule, atom, or ion decreased.

Example:

The reaction between copper oxide and magnesium to yield copper and magnesium oxide:

CuO + Mg — Cu+ Mgo

Redox reaction

A reaction in which one reactant undergoes oxidation whereas the other gets reduced during the
course of reaction are termed as oxidation-reduction reactions or redox reactions.

Example:
Fe203 +3CO = 3Fe + CO2

Here ferric oxide is reduced to iron and carbon monoxide is oxidized to carbon dioxide, ferric
oxide is known as oxidizing agent and carbon mono oxide is a reducing agent.

Corrosion

You must have observed that iron particles are shiny when new, but for some time.get coated
with a reddish row powder when left for some time. This process is commonly known as rusting
of iron. Some other metals also get tarnished in this manner. Have you noticed the colour of the
coating formed on copper and silver? When a metal is attacked by substances around it such as
moisture, acids, etc., it is said to corrode and this process is called corrosion. The black coating
on silver and the grey coating of copper are other examples of corrosion.

Corrosion causes damage to car bodies, bridges, iron railings, ships and to all objects made of
metals, especially those of iron. Corrosion of iron is a serious problem. Every year an enormous
amount of money is spent to replace damaged iron.



Rancidity

Have you ever tasted or smelt the fat/oil containing food materials left for a long time?

When fats and oils are oxidized, they become rancid and their smell and taste change. Usually,
substances that prevent oxidation (antioxidants) are added to foods containing fats ad oils.
Keeping food in airtight containers helps to slow down oxidation. Do you know that chips

manufacturers usually flush bags of chips with gas such as nitrogen to prevent the chips from
getting oxidized?

Difference between Displacement and Double displacement Reactions:

Double Displacement Reaction
+ (D) — (a9 +

Displacement Reaction

OMCEITHO,



A displacement reaction is a chemical reaction in which a more reactive element substitutes the
other element from the solution of its compound while a double displacement reaction is a
chemical reaction in which there is the exchange of ions between two reactants.In displacement
reaction, aqueous solutions of two compounds are combined then cations and anions of both
compounds displace each other.

Displacement Reaction:
The reactivity series of the elements is K>Na>Ca>Mg>AI>C>Zn>Fe>Cu and so on. The
element with higher reactivity substitutes other lesser reactive elements from its solution. The
reaction between an element and the solution of a compound of another element lies in low grade
in the reactivity series then the element which has a higher rank in the reactivity series substitutes
the element from the solution of its compound, such a reaction is known as displacement
reaction.
C+ AB—-CB+A

In reactivity series C>A, therefore element C displaces element A and forms a new compound
CB freeing A.

Iron nails become brownish in color and the blue color of copper sulfate turns light blue due to
the formation of iron sulfate.

Examples:
(i) Fe(s) + CuSOs (aq)— FeSOa4 (ag)+Cu(s)

In this reaction Fe is more reactive than Cu, therefore Fe displaces Cu from the solution
of CuSO4 and forms FeSOA4.

(i) Zn(s) + CuSOs (aq)— ZnSOs4 (aq)+Cu(s)

In this reaction Zn is more reactive than Cu, therefore Zn displaces Cu from the solution
of CuSO4 and forms ZnSO4.

(iii) Pb(s) + CuClz (aq)— PbClz (ag)+Cu(s)

In this reaction Pb is more reactive than Cu, therefore Pb displaces Cu from the solution
of CuCl2 and forms PbCI2.

Double displacement reaction:

A double displacement reaction is a reaction between two compounds in which ions of both
compound exchanges with each other making two new compounds.

A'B +C'D—A'D +C'B"



Examples:

BaCl: (ag)+ NaxSO4(aq)—BaS04 (ag)+ 2NaC(aq)

The cations Ba> and Na* displace each other forming new compounds BaSO4 and 2NaCl.
Precipitation reaction:

Two aqueous compounds form such a compound which is insoluble in water. An example of a
precipitation reaction is the reaction between lead nitrate and potassium iodide, both of them are

soluble in water and make a clear and colorless solution. When both lead nitrate(aq) and
potassium iodide(aq) are combined they form an insoluble substance potassium iodide.

Pb(NOs), (aq) + 2KI (aq) — 2KNO; (aq) + Pbl (s)
In this double displacement reaction lead iodide an insoluble substance is known as a precipitate.
Neutralization reaction:

Agqueous solutions of base and acid are combined to form aqueous solutions of salt and water,
such a double displacement reaction of acid and base is known as a neutralization reaction.

NaOH (aq)+HCl(aq)—NaCl(aq)+ H20(1)

Difference between Combination and Decomposition
Reactions:

Difference : Combination and Decomposition
reactlons

8- 8o

Combination Reaction Decomposition Reaction

;-

During a chemical reaction when two or more reactants form a single product then such a
reaction is known as a combination reaction while a decomposition reaction is the type of
reaction in which a single reactant breaks down into two or more products. An example of a



combination reaction is, that calcium oxide reacts with water to form calcium hydroxide and an
example of a decomposition reaction is, that calcium carbonate when heated break down into
calcium oxide and carbon dioxide.

A combination reaction is the type of reaction in which two or more reactants forms a single
product. In simple language, we can say that when two or more substances(elements or
compounds) combine to form a single product, the reaction is called a combination reaction.
Examples of Combination reactions:

1-Calcium oxide reacts vigorously with water to produce slaked lime(calcium hydroxide)
releasing a large amount of heat.

CaOo(s) + H20(1) — Ca(OH)2(aq) + Heat

In this reaction calcium oxide and water combine to form a single product calcium hydroxide.
2-Burning of coal

C(s) + Oz (g)— CO2(9)

3- Hydrogen and oxygen combine to form water

2H2(g) + O2 (g)— 2H20(l)

Exothermic reaction:

We observe that in most of the combination reactions heat is also evolved with the formation of

the product. Reactions in which heat is also released along with the product formation are called
exothermic chemical reactions.

Examples of exothermic chemical reactions:

1-All combustion reactions are exothermic chemical reactions because the coal, petrol, CNG,
and LPG get fired at their ignition temperature and release a lot of heat.

CH4+ 20— CO2+ 2H20 +Heat

2- Respiration reaction is an exothermic reaction because glucose combines with oxygen forms
carbon dioxide, and water and releases heat(energy in the form of ATP).

CsH1206 +602— 6CO2+ 6H20 +ATP(Heat)
3- Vegetable oil, and compost of the remainder of animals and plants are decomposed into

simpler molecules and release heat therefore these reactions are also examples of exothermic
reactions.



Decomposition reaction:

A decomposition reaction is a chemical reaction in which one substance is breakdown into 2 or
more substances known as a decomposition reaction.

Endothermic reaction:

It can be observed that most of the decomposed reactions are needed a certain amount of energy
to break down the reactant. The type of reactions in which heat is absorbed are known as
endothermic chemical reactions.

Types of decomposition reactions:

1-Thermal decomposition reaction: The type of reaction in which reactants absorb heat during
the formation of the products is known as the thermal decomposition reaction.

Examples:

(i) Crystal of ferrous sulfate when heated, its green colour turns to white and then to brown, it
occurs because after heating ferrous sulphate crystal(FeSO4.7H20) loses water and anhydrous
FeSO4 is formed then on further heating it is decomposed into ferric oxide with the release of
sulphur dioxide and sulphur trioxide gases..

Heat

2F€504 — FEgog T SOE a 503

(ii)On heating calcium carbonate it decomposes into calcium oxide and carbon dioxide.

Heat

CaCO; (s) — CaO(s) + CO, (g)

(1ii)On heating lead nitrate it decomposes into lead oxide, nitrogen dioxide and oxygen.

Electrolytic decomposition reaction: The type of decomposition reaction which is needed
electrical energy for its decomposition is known as an electrolytic decomposition reaction. As an
example, if water is passed through the process of electrolysis, it is decomposed into hydrogen
and oxygen as below, hydrogen gas is separated at the cathode and oxygen is at the anode.



Electrolysis of Water
Hydrogen._ Oxygen

'.
fedo.

/“_éraphite
Battery rod
2
Cathode Anode
Electrolysis
H,O () ——— Ha(g) + O2(g)

Photo decomposition reaction:

White silver chloride turns grey in presence of the sunlight, this is due to the decomposition of
silver chloride into silver and chlorine by the light.

Sunlight

2AgCl(s) —— 2Ag (s) + Ch (g)

Redox reaction: Reduction and Oxidation reactions:
Redox reaction : Reduction and Oxidation
reaction

0O, ¥
:»i
02 0O, + Ee{ + H,0

Oxygen Iron Water Rust

Redox reaction is the type of chemical reaction between two substances in which one substance
gains oxygen atoms and another substance loses oxygen atoms. In the redox reaction the
substance that gains oxygen atoms is oxidized and another substance that losses oxygen atoms is



reduced. The reaction in which there is the involvement of oxidation and reduction reaction is
known as the redox reaction.

The type of chemical reaction in which one substance of participating reactant gains oxygen
atoms, electronically oxidation reaction is the chemical reaction in which one substance of
participating reactant losses electrons.

C+02— CO;

Here carbon gains oxygen atom and forms carbon dioxide. Electronically carbon losses(or
shares) its 4 electrons, therefore carbon is oxidized to carbon dioxide.

Oxidation of copper to copper oxide

When we heat copper powder on a china dish, copper powder turns to black colour,the surface of
copper powder becomes coated with black copper oxide(ll),it is because oxygen is added to
copper and copper oxide is formed.

Heat

2Cu + O, — 2Cuw0O
In this reaction oxygen is added to copper, therefore copper is oxidized
Reduction reaction:

The type of reaction in which one substance of participating reactants losses oxygen atoms,
electronically reduction reaction is the chemical reaction in which one element of participating
reactant gains electrons.

The reaction of copper oxide and hydrogen gas

Heat

CuO + H, = Cu+ H,0

In this reaction Copper oxide losses oxygen, therefore copper oxide is reduced, electronically
copper oxide gains an electron and forms copper.

Redox reaction:

We observe in all the above reaction of oxidation and reduction that if one substance is oxidized
then another substance is reduced in short both reaction oxidation and reduction always occurs
simultaneously if one substance losses electrons then another substance gains those electrons.
The type of reaction in which there is the involvement of oxidation as well as reduction reaction
is known as the redox reaction.



Oxydation

| v
Cu0 + H, ™ cu+ H,0

| !

Reduction

In this chemical reaction, copper oxide is reduced to copper, and hydrogen is oxidized to water.
Some other examples of redox reactions are
Zn0+C — Zn+ CO

In this redox reaction, zinc oxide is reduced to zink, and carbon is oxidized to carbon mono
oxide.

MnO; + 4HCI — MnCl, +2H,0+Cl,

In this redox reaction, Magnesium oxide is reduced to Magnesium chloride and hydrochloride is
oxidized to chlorine.

Oxidizing and Reducing Agent:

The oxidation and reduction reactions are always paired together since both of the reactions
always occur together so in a single word they are known as redox reactions.

The substance which is reduced in the redox reaction is known as an oxidizing agent and the
substance which is oxidized is known as the reducing agent.

Application of Oxidation reaction in real life:

Corrosion: Corrosion means spoilage of the surface of metals when it comes in contact with
water, acid, or base, its surface spoils . An example of corrosion is rusting of iron. In presence of
oxygen and water, the iron becomes coated with a brown powder substance known as ferric
oxide(iron oxide).

Rancidity: Have you observed the unpleasant smell of stale food, it happens because food
contains fat and oil that oxidized to new chemicals which are responsible for the bad smell, it is
known as rancidity. For avoiding rancidity the antioxidizing agents are used in food.



List of Important Salts and their uses:

Class 10 chapter 2 science
notes on salts

List of Important Salts and their uses : Class 10 CBSE Science and the aspirants of competitive
entrance exams. Salts are of many types, normal salt, acid salt, basic salt, and double salt.
Examples of Normal salts are carbonate chloride,, sulfate, ammonium, , nitrate, ethanoate,
sodium, and potassium salts, etc. The salts in which one replaceable hydrogen atom exist known
as acid salts like NaHCO3.The salts containing hydroxyl group(OH) known as basic salts like
lead oxychloride(Pb(OH)CI and double salts contain two positive/negative ions, as an example
mineral dolomite CaCO3.MgCO3. Here we are going to discuss the ways of driving different
salts from one of the normal salts(common salts) NaCl which is used by us daily known as
Sodium Chloride(eating salt).

Sodium Chloride is separated from these salts. Sodium Chloride is also found in the form of
solid-state, there are beds of rock salts worldwide that are formed due to the sea dried up in
bygone ages, its colour is brown due to the impurities of other salts. Common salt(NaCl) is a raw
material for various chemicals that are used in our daily life such as sodium hydroxide, baking
soda.

Sodium Hydroxide: When electricity is passed through an aqueous solution of sodium
chloride(brine),it decomposes into sodium hydroxide and chlorine, this reaction is known
as chlor alkali process because of the formation of the products like chlorine and NaOH (alkali).

2NaCl(aq) + 2H20(1) — 2NaOH(aq) + CI2(g) + H2(g)

Bleaching Powder



The chlorine gas released in the chlor alkali process is utilized in manufacturing bleaching
powder. Bleaching powder is produced by the action of chlorine on dry slaked lime [Ca(OH)2].

Ca(OH)2 + CI2 — CaOCI2 + H20
The reaction of CI2 on Ca(OH)2 releases bleaching powder (CaOCI2)

Use of bleaching powder: Bleaching powder is used to bleach the fabrics of cotton and linen in
the textile industry,it is used to bleach wood pulp in paper factories and also used to bleach
washed cloth in laundry.

Bleaching powder also used as an oxidizing agent in many chemical industries and for
disinfecting drinking water to make it free of germs.

Baking Soda

Baking soda (NaHCO3) is produced using sodium chloride (brine), carbon dioxide, water, and
ammonia, this process is known as the Solvay process by the name of a Belgian industrial
chemist who first discovered this process. Solvay process of producing NaHCO3 (also known as
sodium ash) is widely used because it is inexpensive since carbon dioxide is recycled to produce
more baking soda.

NaCl + H20 + CO2 + NH3 — NH4CI + NaHCO3

In this process ammonium chloride(NH4CI) and baking soda are formed, On heating the baking
soda the following reaction takes place.

Uses of sodium hydrogen carbonate: (i) Baking powder is manufactured by mixing up baking
soda and mild edible acid such as tartaric acid.When baking powder is heated or mixed in
water,the following reaction takes place.

NaHCO; + H™ — CO, + H, O + Sodium salt of acid

Carbon dioxide produced during the reaction causes bread or cake to rise to make them soft and
spongy.

(it) NaHCOa3 is also used as an ingredient in antacids, it neutralizes excess acid in the stomach
and provides relief.

(i) NaHCOa3 is also used in soda-acid fire extinguishers, when the mixture of sodium hydrogen
carbonate and sulphuric acid enters the place of fire,it heated up and releases a lot of carbon
dioxide and some water that keeps oxygen out and fire extinguishes.



Washing Soda: Washing soda(Na2C03.10H20) is obtained from sodium chloride.Na2CO3 is
obtained by heating sodium hydrogen carbonate thereby recrystallization of sodium carbonate
gives washing soda.

Na,CO + 10H,0 — Na,C0;.10H,0

Sodium carbonate Wasing soda

Uses of washing soda: (i) Sodium carbonate(washing soda) is used in glass, soap, and paper
industries.

(i1) It is used in manufacturing borax.
(iii) Sodium carbonate is used as a cleaning agent for domestic purposes.

(iv) It is used for removing the permanent hardness of the water.

Plaster of Paris

It is obtained by heating gypsum up to 373 K, it losses water molecules and becomes calcium
sulfate hemihydrated (CaSO4.2H20), this is called Plaster of Paris.

Heat

1 1
CHSO:J,.EHQD — CHSO:J,.—HQO -+ l—HgO
Gypsum 2 2

Plaster of paris is used in manufacturing toys and many decorative items, the doctor uses it as a

plaster for supporting fractured bones.Plaster of paris is a white powder when mixes up with
water, it changes into gypsum once again giving hard solid mass.

1 1
CaSO:;.EHgO -+ lEHgO —* 635042H20



What is pH value and its importance in
everyday life?

What is pH value and |ts |mportance in
everyday life?

pH value of a solution shows that a particular solution is acidic, alkaline or neutral. pH value has
great importance in manufacturing chemicals and in our everyday life. The term pH was first
described by Denish biochemist S@ren Peter Lauritz S®rensen in 1909, pH is an abbreviation for
‘power of hydrogen' where p is the short form of the German word potenz (meaning power or
exponent of H(+) ions) and H is the symbol of hydrogen.

Definition of pH:
pH is defined as the negative log of hydrogen ion concentration of a solution.

pH = —logo H+]

o +] _ _
Where L shows hydrogen ion concentration

_7 y -
As an example concentration of hydrogen H Tin water is 1 X 10 Mole/litre

pH = —log,z1077
pH = Tlogy10

Eﬂgmlﬂ =1



pH=7
Therefore the pH value of water is 7.

The pH value of water is considered neutral, a pH value less than 7 shows that solution is acidic
and pH value greater than 7, the solution is basic.

pH Scale:

pH scale is a mixture of several indicators. It is a universal indicator and shows different colors
at different concentration of hydrogen ion in a solution. A scale for measuring hydrogen ion
concentration in a solution, called pH scale has been developed. On the pH scale, we can
measure pH from 0 (very acidic) to 14 (very alkaline).pH should be thought of simply as a
number which indicates the acidic or basic nature of the solution. The higher the hydrogen ion
concentration, the lower is the pH value. The pH paper is impregnated with several indicators, it
is that's why it is capable to detect the pH value of all material(ag) and thus, known as a
universal indicator.

MNeutral

0 ¢ 7 > 14
Hl‘
/ OH
Increase in H™ ¢ 3  Decrease in H*

The strength of acids and bases depends on the number of H" ions and OH"ions produced,
respectively. Acid that give rise to more H* ions are said to be strong acids, and acids that give
less H™ ions are said to be weak acids.

Importance of pH in Everyday's life:

Plants and animals: Our body works within the pH range of 7 to 7.5. A living organism can
survive only in a narrow range of pH change. When the pH value of rainwater is less than 5.6
then it is known as acid rain. When acid rain flows through the river or lake, it lowers the pH
value of water in them and damages aquatic life.

The pH of the soil: Plants require a specific pH range for their healthy growth. For increasing
productivity, it is advisable for farmers to check the soil of the field, from the pH value of soil
we can get which plants or crops is suitable in order to increase the yield.



Digestive system: Our stomach produces HCI,it helps us in the digestion of food. HCI maintains
the pH value of the stomach in such a way that is compatible with the secretion of enzymes.
Extra HCI in our stomach causes pain and irritation that is treated by the use of the base for
example milk of magnesia.

The decay of tooth: Tooth decay starts when the pH value is lower than 5.5. In the outer surface
of the tooth, the enamel exists which is made of calcium phosphate the strongest substance in our
body. It is not dissolved in water but when pH value of mouth is bellow 5.5 the calcium
phosphate is corroded. It occurs because bacteria generated due to the food particles available
between the teeth produces acids after the degradation of sugar and food particles. To prevent
this we have to brush the teeth by a toothpaste since the toothpaste is a base it neutralizes the
acid produced by the bacteria.

Self-defense by animals and plants through chemical warfare: Bee -Sting leaves an acid
which causes pain and irritation. The use of mild base like baking soda on the sting area gives
relief. Stinging hair of nettle leaves injects methanoic acid causing burning pain.

What are the physical and chemical
properties of metals?

Physical and chemical propert|es
of metals |
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Physical properties of metals:Metals can be easily identified by their physical properties,metals
are generally hard and lustrous substances, some of the metals can be beaten into thin sheets.




This property of metals is known as malleability. The metals can be drawn into wire,such a
property is known as ductility of metals.Metals are used for manufacturing vessels for cooking
due to their properties of high melting point and high conductivity of heat.Metallic wires are
used for electric wiring and coated with polyvinylchloride(PVC) a rubber like material because
of their property of conductance of electricity.Metals are used to make musical instruments
because of their property of being sonorous.

Metals are regrouped on the basis of their reactivity, metals that are at the top of the series are
(K, Na, Ca, Mg, and Al) , these are so reactive that are never found in nature as free elements.
The metals in the middle of the reactivity series (Zn, Fe, Pb, etc) are moderately reactive. The
metals at the bottom of the reactivity series are least reactive. They are often found in a free state.
For example, gold, silver, platinum, and copper are found in a free state, copper and silver are
also found in the earth's crust in the form of their oxide or sulfide ores.

Reaction with oxygen: Almost all metals reacts with oxygen to form metal oxides.

Metal + Oxygen — Metal oxide

Examples: When copper and aluminium are heated to air,it combines with oxygen to form
copper(l)oxide(black in colour) and aluminium oxide(white in colour).

2Cu+ 02 — 2Cu0O
4Al + 302 — 2A1203

Sodium and potassium are highly reactive metals they combine with oxygen and get fire, it is
that's why they are kept inside the kerosene that keeps them away from oxygen.

4Na + O2 — 2Na20
4K + 02 — 2K20

Most of the metalic oxides are insoluble in water but some of them like Na20 and K20 dissolves
in water and forms alkalis as follows.

Na20(s) + H20(1) — 2NaOH(aq)

K20(s) + H20(l) — 2KOH(aq)

Oxides of metals are basic in nature but oxides of a few of the metals Al, Zn, Sn,Pb, Cu,Be show
the properties of acids as well as base, such type of oxides which behaves like acid and base
known as amphoteric oxides. Aluminum oxides react with acid and base in the following

manner, which means it neutralizes both acid and base-forming salts and water.

AI203 + 6HCI — 2AICI3 + 2H20



Al203 + 2NaOH — 2NaAlO3 + H20

Aluminum oxides reacting with hydrochloric acid form aluminum chloride and reacting with
sodium hydroxide forms sodium aluminate.

The reaction of metals with water: Metal reacts with water and produces metal oxide and
hydrogen gas, metal oxides that are dissolved in water to further form a metal oxide and a metal
hydroxide.

Metal sample
Glass wool
soaked in
water

Burner

" "y— Hydrogen gas

[—|

Cork . ~— Water

Delivery tube

Action of steam on a metal

Metal + Water — Metal oxide + Hydrogen
Metal + Water — Metal hydroxide

Metals like pottasium and sodium reacts with water violently with cold water,the reaction
releases heat in such an extent that evolved hydrogen gas catch fire.

2K(s) + H20(1) — 2KOH(aq) + H2(g) + heat energy
2Na(s) + H20(1) — 2NaOH(aq) + H2(g) + heat energy

The reaction of calcium with water is less violent with cold water. The heat evolved is not
sufficient for the hydrogen to catch fire.

Ca(s) +2H20(1) — Ca(OH)2(aq) + H2 + heat energy

Calcium starts floating because the bubbles of hydrogen gas formed stick to the surface of the
metal.

Magnesium does not react with cold water. It reacts with hot water to form magnesium
hydroxide and hydrogen. It also starts floating due to the bubbles of hydrogen gas sticking to its
surface.

Metals like aluminum, iron and zinc do not react either with cold or hot water. But they react
with steam to form a metal oxide and hydrogen.



2Al(s) + 3H20(g) — AI203(s) + 3H2(g)

3Fe(s) + 4H20(g) — Fe304(s) + 4H2(g)

Metals such as lead, copper, silver and gold do not react with water at all.

The reaction of metal with acids: Metals react with acids to give a salt and hydrogen gas.
Metals + Dilute acid — Salt + Hydrogen

Examples

Mg + 2HCI — MgCI2 + H2

Al+ HCl — AICI3 + H2

Magnesium and aluminum react with hydrochloric acid gives magnesium chloride and aluminum
chloride respectively,all metals react with HCI give hydrogen gas and their corresponding
chlorides.

Hydrogen gas is not evolved when a metal reacts with nitric acid. It is because HNO3 is a strong
oxidizing agent. It oxidizes the H2 produced to water and itself gets reduced to any of the
nitrogen oxides (N20, NO, NO2), but magnesium(Mg) and manganese(Mn) react with very
dilute HNOS3 to evolve H2 gas.

Example: Al +6HNO3 — AI(NO3)3 +3NO2 + 3H20

3Cu + 8HNO3 — 3Cu(NO3)2 + 2NO + 4H20

Aluminum and copper react with nitric acid produces aluminum nitrate and copper nitrate with
oxides of nitrogen and water.

The reaction of metals with the solutions of other salts: All metals are not equally
reactive.The comparison in the reactivity of the metals can be identified through the
displacement reaction. When a more reactive metal reacts with the salt solution of less reactive
metal, then more reactive metal displaces the less reactive metal and substitutes it to form its
own salt as follows.

Metal A + Salt solution of metal B — Salts solution of A + Metal B

In the above reaction metal A displaces metal B from its salt forming the salt solution of A
indicates that metal A lies at higher lebel in the reactivity series compared to B.

As an example

Fe + CuSO4 — FeSO4 + Cu



Here the highly reactive iron displaces lower reactive Cu forming ferrous sulphate.

The reactivity series

The reactivity series is on the basis of the activity of the metal also known as activity series.

Metals that are at the top of the series (K, Na, Ca, Mg, and Al) are extracted from their ore by
electrolysis, The metals in the middle of the reactivity series (Zn, Fe, Pb, etc) are extracted from
their ore by reduction and gold, silver, platinum, and copper are found in a free state.

Why do calcium and magnesium float on the
surface of the water?

According to Archimedes' principle the objects which are denser than water they immersed in the
water. Calcium and magnesium both are solids and denser than water then what happened to
both of these metals when they are drawn into the water, at the start both of them dived into the
water but at once comes out and float on the surface of the water, actually, it is not a
phenomenon. It is a chemical reaction of water with both of the metals calcium and magnesium.
Calcium and magnesium both are very reactive substances, the reaction of water with calcium
and magnesium releases hydrogen gas, this hydrogen gas sticks all-around on the surface of the
both of the metals in the form of bubbles, and the overall density of the calcium and magnesium
become lesser than water, it is that's why calcium and magnesium come out on the surface of the
water.



Reaction of calcium and magnesium with water:

Ca+ 2H,0 — (a {DH’}2 + H,

Mg + 2H,0 — Mg {DH’}2 + Hs

The reaction of calcium and magnesium with cold water and hot water:

The reaction of calcium and magnesium with cold water and hot water: A thin layer of hydrogen
gas in the form of bubbles all around the piece of metals and their hydroxides are formed when
the reaction takes place with cold water, this reaction stops in a while. The reaction of calcium
and magnesium with hot water also produces the same products but the reaction exists for a long
time since the hydroxides of calcium and magnesium dissolved in the hot water.

Although in nature calcium and magnesium don't exist in free states because both of them are

very reactive substances therefore calcium and magnesium always exist in the form of their
compounds.

Extraction of metals as per the activity series

Exraction of Metals

Siphon
molten metal] Molten metal

with impurities

Metals are extracted as per their level in the activity series. Some of the metals are found in the
earth's crust in free states and some of them are found in the form of their compound known as
ore. The metals are differentiated on the basis of their reactivity known as activity series. The
metals at the bottom of the activity series are the least reactive found in a free state for example
gold, silver, platinum, and copper are found in the free state. The metals in the middle of the
activity series are moderately reactive as example zinc, iron, lead, etc. These metals are found in
the earth"s crust in the form of their oxides, carbonates, and sulfides The metals at the top of the
activity series are so reactive that they never found in nature as free elements as for example
potassium, sodium, calcium, magnesium, and aluminum.



Conclusively, the metals are classified into three groups on the basis of reactivity.(i) Metals of
low reactivity (i) Metals of medium reactivity (iii) Metals of high reactivity. Different
techniques are to be used for obtaining the metals falling in each category.

Extraction of metals low in the activity series

The oxides of these metals can be reduced to metals by heating alone. For example, cinnabar
(HgS) is an ore of mercury. When it is heated in air, it is first converted into mercuric oxide
(HgO). Mercuric oxide is then reduced to mercury on further heating.

2HgS (s) +302(g) —2HgO(s) + 2S02(g)

2HgO(s) —2Hg(l) + O2((g)

Similarly, copper which is found as Cu2S in nature can be obtained from its ore by just heating
in air.

2CuS(s) +302g) — 2CuO(s) + 2S02(g)

2Cu0O + Cu2S —6Cu(s) + SO2(g)

The metals in the middle of the activity series such as Fe, Zn, Pb, Cu, etc, are moderately
reactive. These are usually available in the earth's crust as sulfides or carbonates. Since it is
easier to extract metal from their oxides by the method of reduction, so the sulfides and
carbonates of metals must be converted to their metal oxides. Sulfide ores of metals are
converted into oxides by heating strongly in presence of excess air, this process is known as
roasting.

Carbonate ores are converted into oxides of metal by heating strongly in limited air. This process
is known as calculation.



As example zinc is available in the earth as zinc sulfide and zinc carbonate, so ZnO is derived
from these ores by the method of roasting and calcination as follows.

Roasting

27nS(s) + 302(g) —2Zn0O(s) +2S02(g)

Calcination

ZnCO3(s) — ZnO(s) + CO2(g)

Zinc oxide is then heated with carbon and thus reduced to Zinc.
ZnO(s) + C(s) —Zn(s) + CO(g)

Oxides of the metals can also be reduced to the metal by using the displacement reaction. In this
way the metal of higher activity series displaces the required metal from its oxide.

As an example when magnesium oxide is heated with aluminum powder, it gives magnese.
3MnO(s) + 4Al(s) —3Mn(l) + 2A1203(s) +Heat

These displacement reactions are highly exothermic. The amount of heat is so large that metal is
produced in the molten state, such reaction is also known as thermit reaction.

Fe203(s) + 2Al(s) — 2Fe(1) - Al203(s) + Heat

This reaction is also used to join railway tracks and cracked machine parts.

Extraction of metals in the top of the activity series

The metals high up in the reactivity series are very reactive, they can't be obtained from their
compound by heating with carbon. Carbon is unable to reduce the oxides of Na K Mg and Ca,
this is because these metals have more affinity for oxygen than carbon. These metals are
extracted by the electrolysis of their molten chlorides. The metal is deposited at the cathode (-ve
charged electrode) and chlorine is liberated at the anode (+ve charged electrode). The reactions
are

Na(+) — e+ Na

2CI(-) +2e —CI2



Ionic and Covalent Compounds and the Difference between
them

lonic and covalent compounds
and the difference between

lonic compounds are the compounds in which two oppositely charged ions are bounded by an
electrostatic force called ionic bonds while covalent compounds are the compounds in which
two or more atom similar or dissimilar shares one or more electrons in order to form an octet in
the outermost orbital of the participant atoms, these shared electrons are under the impact of
nuclear forces (Vander Waal forces) between the nuclei of participant atoms and shared electrons
known as a covalent bond. Examples of ionic compounds are sodium chloride, potassium
chloride, sodium hydroxide, calcium carbonate, etc. Examples of covalent bonds are carbon
dioxide, methane, ethane, etc.

lonic Compounds

lonic compounds are the substances that are formed after the exchange of electrons in which one
atom donates one or more electrons and another atom gains those one or more electrons in order
to form an octet or to get the noble gas structure.

In a response among metals and non-metals, metals commonly free electrons to complete their
octet while non-metals acquire electrons to finish their octet. Metals and non-metals usually react
to form ionic compounds.

The design of an ionic compound relies upon the general sizes of the cations and anions. lonic
compounds incorporate salts, oxides, hydroxides, sulfides, and most of the inorganic compounds.
lonic compounds are solid in which ions are held together by the electrostatic force between the
positive and negative ions.

For instance, the sodium ions attract chloride ions and the chloride ion attract sodium ions. The
outcome is a three-dimensional structure of Na+ and Cl—-ions, thereby forming crystals of sodium
chloride. The crystal of sodium chloride is uncharged on the grounds that the number of sodium



ions is equivalent to the number of chloride ions. The powers of the force of attraction between
the ions hold them in the structure.
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For example reaction between aluminum and chlorine. The aluminum atom has three electrons in
its outermost shell. By losing three electrons from its M shell its L shell becomes the outermost
shell that has a stable octet. The nucleus of this aluminum atom still has thirteen protons but the
number of electrons has decreased to ten. So, a net positive charge is developed on this
aluminum atom, giving an aluminum cation Al3+.

On the other hand, the chlorine atom has seven electrons in its outermost orbital. Therefore, it
needs only one electron to complete its octet. It can gain this one electron from the electrons lost
by the chlorine atom to become an aluminum ion. As three electrons are lost by an aluminum
atom while one chlorine atom can gain only one electron, three atoms of chlorine combine with
one atom of aluminum to form aluminum chloride.

Properties of lonic Compounds

lonic compounds are solid and are somewhat hard because of the strong force of attraction
between the positive and negative ions. These compounds are generally brittle and break into
pieces when pressure is applied.

lonic compounds have high melting and boiling points, this is because a considerable amount of
energy is required to break the strong inter-ionic attraction.

lonic compounds are generally soluble in water and insoluble in solvents such as kerosene,
petrol, etc.

The conduction of electricity through a solution involves the movement of charged particles. A
solution of an ionic compound in water contains ions, which move to the opposite electrode
when electricity is passed through the solution. The ionic compound in the solid-state does not
conduct electricity because the movement of ions in the solid-state is not possible due to their
rigid structure, but ionic compounds conduct electricity in the molten state. This is possible in
the molten state since the electrostatic forces of attraction between the oppositely charged ions
are overcome due to the heat. Thus, the ions move freely and conduct electricity.



Covalent compounds

Covalent compounds are formed by the atoms of the elements which are unable to form ions due
to higher ionic energy that resist to lose or gain electrons, so such atoms share one or more one
electrons in order to complete octet in the outermost orbital to gain stability. Generally, covalent
bonds are formed by organic compounds and molecules of non-metals, as an example.

@ + @ N H; Molecule

Ethane
Y
H—C— (I:—H
I
H H

Covalent Bond

Covalent bonding in carbon

As per the electronic configuration of carbon, it needs to gain or lose 4 electrons to become
stable, which seems impossible as:

e Carbon cannot gain 4 electrons to become C4-, because it will be tough for 6 protons to hold 10
electrons and so the atom will become unstable.

e Carbon cannot lose 4 electrons to become C4+ because it would require a large amount of
energy to remove out 4 electrons and also the C4+ would have only 2 electrons held by proton,
which will again become unstable.

Carbon cannot gain or donate electrons, so to complete its nearest noble gas configuration, it
shares electrons to form a covalent bond.

Properties of covalent bond

If the normal valence of an atom is not satisfied by sharing a single electron pair between atoms,
the atoms may share more than one electron pair between them. Some of the properties of
covalent bonds are:

e Covalent bonding doesn't result in the formation of new electrons. The bonds only pair them.

e They are very powerful chemical bonds that exist between atoms.

e A covalent bond normally contains the energy of about 80 Kilocalories per mole(kcal/mol)

e Covalent bonds rarely break spontaneously after it is formed.

e Covalent bonds are directional where the shells of atoms are half-filled so they showcase
specific orientations relative to one another.

e Most compounds having Covalent bonds exhibit relatively low melting points and boiling points.



e Compounds with Covalent bonds usually have lower heat of vaporization.
e Covalent compounds have no free electrons hence don't conduct electricity.
e Covalent compounds are not soluble in water.

Trends in the properties of elements from left to right and up to
down in the modern periodic table.

Trends in the properties of elements from
left to right and up to down in the modern
periodic table.

Trends in the properties of elements from left to right and up and down vary. The change in the
properties of elements occurs due to the valance electrons and atomic size. Elements are
arranged in the Modern periodic table in the increasing order of their atomic numbers. In the
modern periodic table, there are 18 vertical columns known as the group of elements and 7
horizontal rows known as periods. The scientists found that there is a relationship between the
atomic numbers of elements with their properties and thus concluded to the fact that the
properties of elements are the periodic functions of their atomic number. There is periodic
changes in the properties of element when we go left to right in a periodic table.In this respect
the valency, atomic size, metallic and non-metallic properties of element changes.

Valency:

The valency of elements does not change when we go downwards in a group because all
elements has the same valence electrons in a group.If we are going to determine the group
number of an element having atomic number 12. The outermost electrons in it are 2, so it's group
number is 2, but this technic of calculating group number is applicable for non-transitional
metals only.If we have the atomic number of an element 17, the outermost electrons in it are 7
that shows that it's group number is 10 + 7 = 17,in the case of a few of metals, metalloids, and
non-metals, we have to add 10 on the outermost electrons for the calculating group number.The
number of shells in electronic configuration shows the periodic number of element.

The way of finding a group and Periodic number of Elements when its Atomic
number is given



As an example what are the group number and periodic number of following elements whose
atomic number is given as follows.

(i) 15 (ii) 13 (iii) 27 (iv) 7

(i) 15- 2,8,5, the electronic configuration shows that it's outermost electrons are 5 and it is non-
metals, therefore group number of the element is =10 +5=15 and periodic number is 3

(i) 13-2,8.3, the electronic configuration shows that it's outermost electrons are 3, in this case the
group number is 10 + 3 = 13 and periodic number is 3

(iii) 27 - 2,8,8, 8, 1,the electronic configuration shows that it's outermost electron is 1, but it is a
transitional element so its group number = number of electrons in fourth orbit+ number of
electrons in fifth orbit = 8 +1= 9 and periodic number is 5

(iv) 7 -2,5. the electronic configuration shows that it's outermost electrons are 5, it is a non-
metals so its group number is = 10+5 = 15 and periodic number is 2.

Atomic size:

The term atomic size refers to the radius of an atom. The atomic size may be visualised as a
distance from the nucleus to the outermost orbit of an isolated atom.The atomic radius decreases
in moving from left to right along a period. This is due to an increase in positive charge at the
nucleus thereby increasing force of attraction between nucleus and orbitals that forces orbitals of
electron to come closure to the nucleus.In a group the size of atoms increases because in moving
downwards I'm a group e new shell is added.

Metallic and Non-metallic properties:

The metallic property of an element is the tendency of an atom of donating electrons,from left to
right the positive charge of the nucleus increases, thus the force of attraction between nucleus
and electrons increases thereby moving left to right the metallic property also called
electropositivity decreases because electrons are more tightly bounded by the nucleus and thus it
is more difficult to donate electrons. In moving downwards the metallic property of the element
increases because the force of attraction between the nucleus and outermost orbital decreases and
thus it becomes easy to donate electrons.



How to determine Valency,net charge of an ion and Molecular
formula of a substance.

How to determine Valency,net
charge of an 1on and Molecular
formula of a substance.

Valency: Valency of an element is the holding capacity of an atom of a substance, as we know
atom is neutral then how is this capable to react with other atoms of a substance? The reaction of
an atom of an element with other atoms is decided by the electrons available in its outermost
orbital called valence electrons of an atom. Every atom of a substance has a tendency to have 8
electrons in its outermost orbits, so an atom of a substance can either loss or gains the electrons.
When an atom of an element comes in contact with another particular atom, both of them excited
to exchange or share the electrons and form molecules. As an example the formation of sodium
chloride.

The electronic configuration of Na(11) is=2,8,1 and of chlorine (17) is =2,8,7

When Na atom comes in contact with Cl atom both of them excited and form ions, the charged
particles. It is clear from the electronic configuration of both the atoms that Na losses 1 electron
to make an octet in its outermost orbit and Cl atom gains 1 electron to make octet in its
outermost orbit.therefore after losing 1e Na forms NaTion and After a gain of 1e Chlorine
forms €1 ion.

Na— Nat +e, Cl+e — Cl™

As we know opposite charges attracted each other and so both [N aTand C1 ™ attracted and
stuck together and forms a molecule of sodium chloride and such type of bonds between two
ions is known as ionic bond.

In the formation of carbon dioxide molecule when carbon atom and oxygen comes in contact
with each other in a particular circumstance, they share electrons with each other because carbon
can not form ions since it is requiring large amount of energy in exchanging its 4 outermost
electrons.



Of 3C:.0:

Here, in this case, carbon atoms and oxygen molecules share electrons in fulfilling their
outermost orbit. Sharing means, now electrons of carbon and oxygen atoms can enter into each
other's orbits and such type of chemical bond is known as Covalent bond.

Net Charge of an ion

lons are of two kinds on the basis of the number of atoms (a) Mono-atomic ions (b) Polyatomic
ions. Monoatomic ions are made of a single atom and Polyatomic ions are made of more than
one atoms, when whole of the molecule of a substance ionized then polyatomic ions are
formed.These polyatomic ions are also called radicals. The atoms in these polyatomic ions are
bonded with covalent bonds and have net charge.

The net charge of polyatomic ions is the sum of charges(or valency) of individual atoms in it, as
an example

S0;?

The charge in a sulphur atom is +6 because it shares its 6 electrons to 4 oxygen atoms charge in 4
oxygen atoms = -2x4=-8, so the net charge of sulphate ion is =-8 + 6= -2.

The molecular formula of a substance:

The molecular formula of a substance shows the proportions of all elements in a substance,as an
example from the formula of water H;0 e can get the volumes and masses wise ratio of
hydrogen and oxygen in the water.

The mass of two hydrogen atoms in water is = 1x2= 2u and of one oxygen atom is =16

The ratio of hydrogen and oxygen in water is = 1: 8

Volume-wise ratio = number of hydrogen atoms: number of oxygen atoms=2: 1

The chemical or molecular formula of a substance is determined by the valency or charges of
atoms and ions. Let the valency of a substance X is 2 and of Y substance is 3 then the chemical

formula of the substance formed by them is X3Y2.

As an example calcium hydroxide



Valency of Ca is = 2 and the net charge of Hydroxide ion is =-1

Then the number of atoms involved in the formation of a molecule depends on the charges on
another atom or radical, as example net charge of hydroxide ion (-1) compels one atom of Ca to
combine in it, and charge 2 of Ca compel one ion of OH to combine in it.

Therefore the chemical formula for calcium hydroxide is Ca (OH)z

The difference between the soap and the detergent

The soaps are sodium or potassium salts of the long-chain molecules of carboxylic acids and
detergents are sulphonic salts of long-chain molecules of carboxylic acids before we understand
what is soap and detergent in detail we required to get the knowledge of what is saponification
because it is the process used in manufacturing soap.

Saponification is the reaction between ester and sodium or potassium hydroxide producing
alcohol and subsequent reaction of sodium or potassium salts of carboxylic acid which is known
as soap. This process is completed in two steps.

What 1s the difference
between the soap and the

detergent ? ?@

We need to understand the process of saponification before we study soap and detergent. The
process of esterification is also involved in saponification.

1-Formation of the ester

The reaction of alkanol(alcohol) and alkanoic acid(carboxylic acid) producing ester is known as
esterification, the example is shown below.



Fthanol + Ethanoic acid — Ester + water

CoH:OH + CHyCOOH £"M3%, i cOOC, H, + H,0

2-Formation of alcohol:

The ester so formed in the above reaction is treated with strong base NaOH or KOH produces
alcohol and sodium or potassium salt of carboxylic acid.

CH;COOC,Hs + NaOH — G HsOH + CH;COONa
Ester + Sodium hydroxide — Ethyl alcohol + Sodium salt of carboxylic acid

If this reaction occurs in the case when the long chain of alcohol( fatty alcohol) and the
carboxylic acid is involved then the soap is produced which is used by us. Soap is two kinds one
is derived from sodium hydroxide known as harder soap and the other is derived from potassium
hydroxide is known as softer soap. Generally, the formulas of soap are the following. In nature,
the long-chain carboxylic acids(fatty acids) and long-chain of alcohol(glycerol) are found linked
to each other in the vegetable oil or animal fat, it is that's why soap is produced from both of
these things.

Formula of Soap

CyHoy.1 COONa

Example

Ci5 H3; COONa, Cy7 Hys COONa

The requirements of detergent is needed because soap does not work in hard water, the hardness
of the water is caused by calcium, magnesium, iron, and manganese. These metals react with the
soap forming a scum(soap film) which separates the connection between dirt and water thus the

dirt remains in its place, so other products called detergent are used to overcome this problem.



Detergents are ammonium or sulphonic salt of the long chain of carboxylic acids which doesn't
make scum in the cleansing action of cloth since it doesn't react with calcium, magnesium, iron,
and manganese available in the hard water. The detergents are more soluble in water as
compared with soap, soaps are completely biodegradable while some of the detergents are non-
biodegradable.

The formula of detergent
ClB Hzg N3035

Name: Dodecylbenzene sulphonate

Light- Reflection, Refraction, Dispersion, and Scattering

Light Reflection,Refraction

Dispersion & Scattering.




1- The reflection

We see everything in this world due to the presence of light, light rays fall on the object and then
send back to our eyes and image of the object formed on the retina of our eyes and thus we
become capable to see the object. The sun is the largest source of light to us. it can be said that
the Sun is the largest source of energy on the earth, it is because of the virtue of light reflection
we use microscope, telescope, radar, etc. When light rays fall on the surface of an object, the
surface of the object sends back light rays by a certain angle to another direction, in other words,
the phenomenon that light ray bounces off an object is known as reflection.

Normal

Incident ray \-\ Reflected ray
\ ~

=&

-~

w/__/--/lncident point

The rule of reflections

(1) When light rays fall on a smooth surface of an object, the incident ray, reflected ray and the
normal to the surface on the incident point all lies in the same plane

(2) When light rays fall on a smooth surface of an object, the angle between the incident ray and
normal known as the incident angle is always equal to the angle between normal and reflected
angle known as the reflected angle.

Diffused reflection

When light rays fall on a rough surface then these are reflected in all directions and rules of
reflection are not followed, it is called diffused reflection.

Application of reflection of light- (i) We become capable to see everything due to the reflection
of light.

(if) The 30% radiations of total light energy exposed to the earth are reflected back to space
regulates the temperature in the earth, this phenomenon of reflection of light keeps us away from
the excess temperature in the earth.

Light- Reflection, Refraction, Dispersion and Scattering



2-The refraction

When light travels from one medium to another medium it deviates from its own path this
phenomenon of light is known as refraction. When the light ray transports from rare medium to
dense medium it bents towards the normal and when light rays transport from dense medium to
rare medium then it bents away from the normal.

Medium-Alr

incident angle

Rules of refraction

(1) When light rays refracted from one medium to another medium then the incident ray,
refracted ray and normal lies on the same plane.

(2) Snell's Law:The ratio between the sine of an incident angle to the sine of the refracted angle
is always constant for a given pair of medium or given pair of the color of light,it is known as
Snell's Law.

sini

—— = constant

sinr

Where i is incident angle and r is refracted angle this constant is also known as the refractive
index. If light rays transport from a medium to another medium which is denser then this
constant increases because of the decrease in refracted angle and when light travels from dense
medium to rare medium then this constant decreases with the increase in refracted angle. This
constant tells how much light ray is refracted so it is also known as the refractive index of one
medium with respect to another medium.

The angle of refraction depends on the speed of the light between two medium if as compared to
the incident angle the angle of refraction is less means the speed of light is slower and if the
angle of refraction is more then the speed of light is more, therefore the refractive index of one
medium with respect to another medium is given by the ratio of speed between two mediums.

Let the speed of light in medium 1 is viand in medium 2 is vz then refractive index of the
medium 2 with respect to medium 1 is given by nz;
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The Refractive index of medium 1 with respect to medium 2 is represented as follows

Vo
Mz = —
51

Absolute refractive index

When the light ray passes to any medium from vacuum or air then the ratio between the speed of
light in air or vacuum to speed of light in the medium is known as the absolute refractive index
of the medium. It is represented by p.

c
p=-

Where c is the speed of light in the vacuum and v is the velocity of light in the medium
Critical angle
When a light ray travels from a denser medium to a rare medium, then the angle of incidence for

which the angle of refraction becomes 90°, this angle, if allowed to increase, the whole of the
incident light reflected back to the denser medium which is known as total internal reflection.

r=90"

The causes of diamond shine

The diamond is an allotropic form of carbon, carbon has four valance electrons, each carbon
atoms form covalent bonds with one another and arranged in the shape of a tetrahedron. In this
way whole of the diamond, crystal is made of tiny prisms when light enters into it converted into
7 colors. The critical angle of the diamond is 24° which is the least among all substances, this led



the total internal reflection of the light is maximum inside it. The refractive index of diamond is
higher i.e 2.42. Therefore the causes of the diamond shines are the total internal reflection, the
higher amount of refraction and dispersion inside it.

3-The dispersion

The splitting of light rays into seven colors is known as the dispersion of light. The dispersion of
light occurs because all colors have different wavelengths and different speeds, when light enters
in a refracting medium these colours deviates from the original path of the light ray so all colors
are refracted in increasing order of wavelength i.e VIBGYOR, V-Violet, I-Indigo, B- Blue, G-
Green, Y-Yellow, O-Orange, R-Red.

Dispersion of light through a prism

4-The scattering

Scattering occurs due to the individual particles available in the medium, the particles absorb the
light and then scatter it in all directions except to the direction of incoming rays. The scattering
of light depends on the size of particles. light ray enters into the particle that is absorbed and
particles get illuminated. Particles of small size like molecules absorb the lower wavelength
colors from the spectrum of light then scatter the same color of light. The color of the sky looks
blue because molecules of the gas available in the atmosphere absorb and scatter lower
wavelength colors, violet, indigo blue and green among them primary colors are blue and green
makes the color of the sky .



Scattering of sun light by the molecules of gas
in the atmosphere

What is Wave Length?

Have you observed a regular disturbance in the ocean water which extends up to the basin and
people enjoy that disturbance on the beaches? This regular disturbance is known as ocean waves
that are caused by the force of gravitational attraction between the Sun and the Earth and the
Earth and the Moon. In short, we can say the Sun, the Moon, and the Earth energizes the ocean
water and this energy flows in the form of a wave. A wave has a crest and trough and the
distance between two successive crests or troughs is known as wavelength. The ocean waves
when originating from the depth of the ocean up to the ocean floor, its crest rises thereby
extending to the basin(shallow water) and it rises further.

Ocean Wave ——ssrmmssmml)>  REANGVAVE
Circular  Orbith Orbitb 1

Wavelength

In the same way, the sunlight(light energy) also travels through space as the ocean waves in the
water, the light wave doesn't require any medium, the light wave or all other waves also has a
crest and tough but sunlight has a large spectrum of individual waves as example visible and
invisible. The visible part consists of all the colors red, orange, yellow, green, blue, indigo and
violet. The red color has the highest wavelength and the violet color has the least wavelength.



The part of the invisible light is infrared waves which have a wavelength greater than the red
color and ultraviolet waves which has a smaller wavelength than violet color. Sound waves also
propagate in a similar wayi, it is requiring medium to flow, when sound waves are produced by a
source it makes disturbances in the air or other medium in the form of compression and
rarefaction, Compression stands where air molecules are close to each other and rarefaction
stands where air molecules are farther from each other. This regular pattern reaches our ears. The
distance between two consecutive compressions or rarefactions is the wavelength of the sound
waves.

The relationship between wavelength ,velocity and the frequecncy of a wave is following
V =AF

Where V is the velocity,F is the frequency and A is the wavelength of the wave,if wavelength of
a wave is higher then its frequency is lower.

Refraction of the light through the Prism:

Prism is a transparent three-dimensional solid shape in which the cross-section area of at least
two opposite faces is the same. Let's consider a triangular prism,a triangular prism has two bases
of the same opposite triangular planes and three rectangular surfaces of the same cross-sectional
area. Let's take the top view of the prism, when a light ray falls on the surface of the prism, it
bends towards the normal since light ray bends towards the normal when it passes from a rare
medium to a denser medium, then light ray passes from glass to air, it bends away from the
normal, what we observe here, there is the angle of deviation between an incoming ray from air
to glass and the emerging ray glass to air. The incoming ray is split up into seven colors because
the velocity is proportional to the wavelength, since light is made of 7 different wavelengths(i.e
colors), the velocities of these colors differ from each other as soon as the light ray enters the
prism. When light ray further passes from glass to air, these colors deviated more and we observe
a pattern of 7 colors of the light in the decreasing order of their wavelengths ‘VIBGYOR’.

Angle of deviation

Incident ray

Refraction of light through the prism



Let the light ray Eincident on one of the surfaces of the prism PQ obliquely,it bents to the

normal MN, the incoming light ray forms an angle of incident 2iy and refracted ray ECforms an
angle of refraction 4r,

this refracted ray incident on an opposite surface and forms an zi>The refracted ray further

travels from glass to air, in this situation the light ray &bends away from the normal M'N'and
forms an emergent angle. The angle of emergent( ze) is differed by the angle of the incident, this
difference between the angle of incident and the angle of emergent is known as the angle of
deviationzD .

Dispersion of the light: Light rays pass from air to glass and split into seven colors because of
the refraction of the light and the light is composed of seven colors, when the light ray enters the
prism the velocity of all the colors changes, and it happens because the velocity of a wave is the
product of frequency and the wavelength.7 colors of the light have different wavelengths due to
which all colors move in the glass prism as per their velocity, therefore as the light ray enters the
prism, these colors deviate individually then further while moving from glass to air these colors
deviates more giving rise the phenomenon of dispersion ’VIBGYOR®, the highest velocity is of
red color which deviates least and lowest velocity is of violet color which deviates largest.

Dispersion of the light
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The experiment for showing the light is composed of 7 colors: If we place an inverted glass
prism in front of an erected glass prism and allow the dispersed light to pass through the inverted
glass prism. All the colors of the light deviate to a single point that results in the merge of all the
colors into white color and thus emerging ray is white, it shows that light is made of seven
colors.

Why do the star twinkle?

The star appears as they are twinkling because of physical phenomena known as atmospheric
refraction. Refraction is bending of a light ray when it passes from one medium to another
medium. The process of the light ray deviates from its own way when it travels from one
medium to another medium is known as refraction. To understand this you would have to go
through your experience, have you seen the things across a fire? You would have observed the



things appears to the eye flickering from their places it's reseasoning is that when light ray falls
on the things across the fire, the reflected rays pass from cooler air(one medium) to hotter
air(another medium) in turn of this light ray deviates from its own path and then reaches to our
eyes, due to the change in temperature of the air around the fire caused by the flame of fire
changes the density of air, that causes positions of the image of the things changes continuously
and the things appear to flicker or twinkle from their places.
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The twinkling of the star is almost the same phenomenon as described earlier due to the
atmospheric refraction. The stars are too far away from the earth, they look like small light
points. The light from them has to pass a very long path. As we know the space between stars
and the earth is a vacuum, the light travels on the straightway until it reaches the atmosphere of
the earth, as soon as the light ray enters the atmosphere of the earth, it starts to refract, and then
as a result of continuing refraction of the light through the different layers of the atmosphere
reaches to our eyes (the continue refraction of light ray occurs due to different atmospheric
layers ). After refraction of the light through the atmosphere light ray incident on our eyes, the
path of this incident ray varies due to the changing atmospheric conditions, thus we see the
changing virtual images of the star.

The temperature of these atmospheric layers varies due to variations in atmospheric conditions
resulting in the change in the path of refracted ray incidents on our eyes thus giving way to
changing virtual positions of the star that is why stars appear as they are twinkling.

Why does Rainbow look like a Bow?

After the rain you have observed a rainbow is seen in the sky, the rainbow is seen by you doesn't
mean that it is also being seen by everybody because it depends on the position of the observer
and the position of the sun. Rain bow is seen to the observer if the position of the sun is behind
him. A Rainbow is seen due to the dispersion of the light by the floating water droplets in the
atmosphere. It looks like a bow to the observer because when sunlight enters a water droplet, the
dust particle inside the droplet reflects the sunlight, this reflected light passes from denser



medium to rare medium(i.e air), and the light emerged out of the drop in the form of seven colors
since the velocity of light slowed down while entering to the drop, all the colors of the light bent
as per their wavelength because speed is directly proportional to the wavelength. these split
colors enter into another drop which bent it further making the shape of a bow. Actually, the
shape of the rainbow is circular but from the ground, only a part of the circle is seen, the
observer at a certain height above the ground can see the whole of the circular rainbow.
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Refraction through a water droplet

As we know the rainbow is an optical phenomenon that is visible to us as a result of the
refraction of the light rays through the floating water droplets in the sky. When a light ray enters
the water droplet, all the colors of the light deviated as per their wavelength because the speed of
the light slowed down from a rare to a denser medium. This spectrum of seven colors is further
reflected by the dust particle inside the water droplet and light ray passes from water to air
causing it speed up, these colors of light bents from their original path which causes the shape of
the rainbow just as like a bow.

We can observe two rainbows in the sky, one is faint and the other one is dark, it occurs because
when light enters the drop refraction is taken place twice, one is when it enters air to water and
another when light passes from water to air. The first one is known as the primary rainbow and
the second one is known as the secondary rainbow.



Water drop

—— Dust particle

Refraction of light through a glass slab:

Refraction of the light is the deviation of the light ray from its path when it travels from one
medium to another medium. When a light ray enters a glass slab, the light ray bends towards the
normal since it passes from a rare medium(i.e air) to a denser medium(i.e glass) and emergent
rays go away from the normal since it passes from a denser medium (i.e glass) to rare
medium(i.e air).

Let the light ray A—B}enters to one of the face of the glass slab,the normal at a point of the
incident(B) is MN then the refracted ray is Qand another normal at the point of the incident (C)

is shown by M'N'. The emergent ray that bends away from the normal is represented by @

Moreover, the angle of incident is i1 (the angle between the incident ray and normal MN) and
angle of refraction is 4r1> which is the angle between the normal MN and refracted angle ?



2izis another incident angle between the refracted ray BC and the normal M'N', ze is the
emergent angle which is the angle between the normal M'N' and emergent ray ﬁ

Question 1: Is the refraction of the light takes place in the glass slab the same as in the prism?

Ans. Refraction of the light that takes place in the glass slab is not similar to a prism because the
faces of the prism are not parallel to each other like the glass slab, therefore emergent ray is not
parallel to the incident ray.

Question 2. What is dispersion?

Ans. Dispersion is a phenomenon of the light which is followed by the property of refraction of
the light, when a light ray enters a prism, its speed changes since the wavelength of all colors are
different therefore their speed also differs from each other, as soon as light enters the prism, it
split up into seven colors, when light ray emerges out, all colors deviate as per the sequence of
their wavelengths and we see the spectrum of seven colors. The splitting up of the light into
seven colors is known as dispersion of the light.

Question 3. Why is the dispersion of the light is not seen through the glass slab?

Ans. The dispersion of the light is not seen through the glass slab because of its geometrical
design, its opposite faces are parallel, when light enters to one of the face of a glass slab,it split
up into seven colors but when the light ray emerges out of the opposite parallel face, these
splitting colors merge into a white light because each color deviates parallel to each other.

Question 3. What is Snell's law ?

Ans. When a light ray passes from one medium to another medium then the refraction of the
light takes, it is seen that the ratio between the sine of the incident angle and the sine of the
refracted angle is always constant, this one of the laws of refraction known as the Snell's law,
this constant is also known as the refractive index of one medium to another medium.



Why does the sky look blue?

The sky looks blue because of the scattering of the light by the particles available in the earth's
atmosphere, the earth's atmosphere is composed of small gaseous particles and dust. The smaller
gaseous particles scatter the colours of smaller wavelengths (i.e violet, indigo, blue and green).
The mixtures of these colours violet, indigo, blue and green make the sky blue colours of the sky.
The blue colour of the son's light is faded because of multiple scattering of the light,when a beam
of son's light incidents the earth's atmosphere the small gaseous particles scatter the shorter
wavelength colours and when reaches the earth's surface, the surface of the earth also reflects it
to the space, thus multiple scattering of the light by the particles makes the colour of sky less
blue and more white.

The light consists of a large spectrum of waves having different wavelengths, we can see the
seven colours of the light through the dispersion of the light, such a spectrum of seven colours is
known as visible light. the part of the sun's light which have a higher wavelength than the red
colour is known as infrared waves and the part of the sun's light that has a lower wavelength than
the violet colour is known as ultraviolet.

Scattering by dust particles or water droplets: The size of the dust particles or water droplets
is larger, so when light enters into dust particles or water droplets,it scatters all the colours
equally in all direction. The main colours of the light are red,green and the blue,therefore dust
particles or water droplets don't contribute in the colour of the light.
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Scattering by gaseous particles(i.e molecules) : The size of the molecules is very small, so
when light enters into molecules, it scatters the smaller wavelength colours more compared to
others in all directions. The main colours of the light are red, green and blue, since gas molecules
in the atmosphere are in trillions, therefore, scattering of blue colours by gas molecules makes
the colours of sky looks blue .
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Why do clouds look white ? Clouds are made of tiny droplets of water and dust,when light
enters into the droplet, it scatters all the colors equally in all the directions like dust particles,so
clouds look white with a background of a blue sky.



Why does Sun look reddish in the evening and morning: Complete Detail

You would have wondered by seeing why the sun and the surrounding sky appear red
during the sunset and sunrise. The sun is on the horizon during the evening and morning,
which means it is farthest from us compared to the positions of the sun at day time. All the
colors of sunlight have to pass through a longer distance as compared to the distance of the sun
in the daytime. All the lower wavelength colors of the light are scattered away by the gas
molecules available in the atmosphere, It is only the red color which, being of high wavelength,
is scattered very little, due to which only red color reaches our eyes. The color of the danger
signal is always of red color because of its higher wavelength so that it could be seen from far
away.

Why does the sky look blue but the sun looks red when it is on the horizon?

It looks blue because gaseous particles are very small and huge in number, these small particles
scatter the smaller wavelength color blue among three primary colors red, blue, and green. Since
blue is one of the three primary colors so it causes the sky looks blue. it may confuse students
that when the sun is on the horizon then why does it happen that the sun's ray appears
reddish, its cause is different from the previous one. Sun is on the horizon in the evening and
morning, and gaseous particles available in the atmosphere still scatter the sunlight but all the
colors of the least wavelength are scattered away due to which sky looks blue because gaseous
particles are huge in quantity but the sun and its rays look reddish because when the sun is at the
horizon its distance from us is larger due to which larger wavelength color red reaches to our
eyes rest of color faded in the way. During the daytime, the sun is nearer to us which causes all
the colors scattered equally by the gaseous particles resulting in the sun and sun's rays looking
white. You can understand it through an experiment.

The experiment of showing that the Sun appears reddish in the evening and
morning:



If this explanation confuses you, you can understand it through the following experiment.

Place a strong source of light (S) of white light at the focus of a converging lens(Convex lens,
L1). This lens refracts the light in parallel to the principal axis.

Allowing the beam of light to pass through a transparent glass tank (T) containing clear water.

Allow the beam of light to pass through a circular hole (C) created in cardboard. Obtain a sharp
image of the circular hole on a screen(MN) using a second converging lens(Convex lens, L2).

Dissolve about 200 gm of sodium thiosulphate (hypo) in about 2 L of clean water taken in the
tank, thereafter add 1 to 2 ml of concentrated sulphuric acid in the water. Here sulfur particles
start to form within 2 to 3 minutes,we can observe it from three sides of the tank by seeing the
change of white light into blue light, it happened because minute colloidal sulfur particles scatter
the smaller wavelength colors of the light(i.e blue).

Colloidal Solution

Image of the tank

Now, observe the transmitted light from the fourth side facing the circular hole in MN, we see
the first orange-red color and then bright crimson red color on the screen.

I think, now it would have cleared your concept clearly, this experiment makes you understand
the reason for the bluish color of the sky and the reddish appearance of the sun during sunset and
sunrise.

Three sides of the tank are near to our eyes,so the path of the source and our eyes is least, so we
see the blue colors because smaller wavelength colors are scattered away by the particles in the
same way when the sun is nearest to us, blue colors scattered less while all colors scattered
equally, so the sky looks white at the noon. When we see the tank from the fourth side, in this
case, the distance between the source and our eyes is the longest, thus only the higher
wavelength color reaches our eyes and the colloidal solution looks reddish,it is the same case



when the sun is at the horizon, only red color because of higher wavelength reaches to our eyes
and least wavelength colors scattered away in the way.

What are the refractive index, relative refractive index, absolute
refractive index, critical angle, and internal reflection?

Refractive index:The Refractive index of a substance(or medium) is the ratio between the
velocity of light in a vacuum and the velocity of the light in that substance(or medium). Let the
velocity of the light in a vacuum is C and the velocity of the light in the substance is V then the
refractive index(p) of the substance is given by

u=C/V

Relative refractive index: Relative refractive index of a medium is the refractive index of one
medium to another medium is the ratio between the velocity of light in another medium to the
velocity of the light in the medium. Let the velocity of the light in the first medium(1) is V1 and
the velocity of the light in another medium(2) is V2

Considering the refraction of the light through a glass slab

Let light ray is passing from medium 1(air) to medium 2(glass)
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Snell's Law: Snell's law is defined as the ratio between the sine of an incident angle to the sine
of a refracted angle is always constant.This constant is actually the refractive index of the
material if medium 1 is air or vacuum.
The Refractive index of medium 2 is also given by
L = sini/sinr
The refractive index of medium 1 with respect to medium 2 is (n12) is given by
Nz = V2 /V1
And the refractive index of medium 2 with respect to medium 1 is (n21) is given by

n21 = V1/V2

Therefore if the refractive index of the medium 1 (n12 ) is given then the refractive index of the
medium 2 (n21 ) is given by

n21 = 1/n12

Absolute refractive index: In the case of relative refractive index (n12 ) if medium 1 is vacuum
or air then the refractive index of medium 2 with respect to air or vacuum is known as the
absolute refractive index(p).

The absolute refractive index is given by

u=C/NV



Where C is the velocity of the light in the vacuum and V is the velocity of the light in the given
medium.

When we talk about the simply refractive index, it is the absolute refractive index. The refractive
index of the important substances is given as follows.

Absolute refractive index of some material media

Material medium | Refractive index | Material medium [Refractive index

Air 1.0003 Canada balsum | 1.53

Ice 1.31 Rock salt 1.54

Water 1.33 (Carbondisulphide 1.63

Fused quartz | 1.46 Dense flin tglass, 1.65
Turpentine oil | 1.47 Ruby 1.71
' Benzene 1.50 ‘Saphire 1.77
Crown glass 1.52 Diamond 242

Optical density: Optical density of a matter is proportional to the refractive index of the matter,
let's take the example when a light ray passes from air to glass, the speed of the light decreases,
S0 we can say that the optical density of glass is more. Optical density is proportional to the
refractive index of the matter.

Critical angle: If a light ray passes from medium 1 to medium 2 then the critical angle is the
angle of the incident for which the angle of refraction is 90°

Internal reflection: If the angle of incident is more than the critical angle then the refracted ray
become as it would appear to be reflected from the interface of both medium that is known as
internal reflection. As an example the critical angle of the diamond is 41.1°, when we see a
crystal of diamond it shines intensively due to internal reflection.



What is the difference between virtual and real images?

What is the difference between virtual and real image
»
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The image formed by the mirror or lens whose shadow is formed on the screen if we place a
screen in front of a mirror or lens is known as a real image and the image formed by the mirror

or lens whose shadow is not formed on the screen is known as the virtual image if we place a
screen in front of a mirror or lens.

Characteristics of the image formed by the plane mirror.:

e The image formed by a plane mirror is virtual and erected.

e The size of the image is the same as the size of the object.

e The distance of the image from the mirror is the same as the distance of the object from the
mirror.

e Theimage is laterally inverted because if we raise our left it would appear in the plane mirror
that we have raised our right hand.
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Plane mirror

Formation of virtual image:The real image is formed in the side of the mirror or lens where
two light rays meet after reflection or refraction and if they don't meet then both light rays are
drawn to advance them in the backward direction, and both light rays are advanced until they
meet each other that is the point where a virtual image is formed.

The virtual image formed by a convex mirror: The incoming parallel ray incident on the
surface of the convex mirror is reflected by it in such a way as it would appear to be originated
from a point on the principal axis which is known as the focal point of the convex mirror, so in
ray diagram, it is shown by dotted line by advancing it in opposite direction.

Another ray incident on the surface of a convex mirror and reflected in such a way as it would
appear to be originated from a point on the principal axis which is known as the centre of the
curvature of the convex mirror, so in the ray diagram, it is shown by a dotted line by advancing it
in opposite direction, both of these rays meet between pole and the focal point. The image
formed by a convex mirror is virtual and erect since it is the point opposite to the surface where
the reflection of the light takes place.
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The real image formed by a concave mirror: The incoming parallel ray incident on the surface
of the concave mirror and the reflected ray passes through the focal point of the concave mirror.
Another ray passes through the centre of the curvature if the object is located at the point beyond
the centre of the curvature, both of these rays meet at the point between centre of the curvature
and the pole.

Object

The virtual image formed by a concave lens: When an object is placed at a finite distance a
parallel ray is refracted in such a way as it would appear to be originated from a point on the
principal axis which is one of the focal points of the concave lens. so in the ray diagram, it is
shown by a dotted line by advancing it in opposition to the direction of refraction. Another light
ray passes through the optical centre of the concave lens, both of these rays meet between the
focal point and the optical centre of the concave lens. The image formed by the concave lens is
virtual and erect since it is the point opposite to the direction of refraction.



The real image formed by a convex lens: The incoming parallel ray incident on the surface of
the convex lens and the refracted ray passes through the focal point of the convex lens. Another
ray passes through the centre of the curvature if the object is located at the point beyond the
centre of the curvature, both of these rays meet at the point between centre of the curvature and
the focal point of the convex lens. The image formed by the convex lens is real and inverted
since it is formed in the direction of refraction.
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Structure and functions of each part of
the eye

The human eye is the most sensitive and incredible sense organ among all sense organs because
with its help we become able to see beautiful and wonderful colors of the world. We can identify
the objects around us to some extent by touch, smell, and sound. It is, however, impossible to
detect colors while closing the eyes. The structure of the human eye is almost spherical in
shape with a diameter of 2.3 cm. The human eye is just like a camera, its lens system also
projects the images on a screen called the retina just like a camera. Here in this post, we have
presented a post-human eye-structure and functions of each part which will help you answer
each question related to the structure and functions of the human eye.

Human Eye - Structure and
functions of_(’:ach part

Structure and functions of each part of the eye

The human eye is made of three chambers, the first chamber is between cornea and iris which is
filled with aqueous humor, the second chamber is between iris and crystalline lens and the third
chamber is between the crystalline lens and retina which is filled with vitreous humor. Its two
main lenses are the cornea and crystalline lens which refracts light rays and focus to the retina
where the inverted image is formed, at the exit of the eye the optic nerve gets the signal of the
inverted image, this signal transported to the brain than brain deciphers this inverted image to
erected image. At the end of the post 'Human Eye - Structure and functions of each part’
please don't forget to write your comment that how did you like our this post **Human eye-
Structure and function of each part™.

Human Eye, Structure & Functions
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Cornea.

In the structure of the eye, the cornea has a very important role. the cornea is a 5 layered
transparent vascular tissue made of collagens and cells, it is the outermost lens of the eye and
bulged in shape, light rays, first of all, fall on it and then refracted into the eye. The 65 to 75 % of
the total refraction of the light takes place through it.

Aqueous humor.

Agueous humor is a transparent fluid between cornea and iris and between iris and lens, it is
composed of water vitamins, sugars, proteins, and other nutrients. The role of aqueous humor is
to nourish the cornea and lense because both of them does not contain blood vessel. The aqueous
humor maintains the intraocular pressure of the eye and protects the eye from dust, pollen grains,
wind, and microbes.

Iris.

The colored part of the eye is known as iris, it is located between the cornea and crystalline lens.
Iris is made of the dark muscular diaphragm made of connective tissue and muscle covered with
pigments responsible for the color of the eye, it surrounds the pupil. Iris controls the size of the

pupil.
Pupil
The pupil is actually the aperture of the eye, It is an opening at the center of the iris and circular
in shape, the function of pupil is to allow light to enter the eye so it can be focused on the retina.

It appears black color because the light focused on the retina is completely absorbed by the retina
and is not reflected back.

Christine lens



The Christine lens is basically is an eye lens that is transparent and located behind the iris. It is
not having blood vessels so it is nourished by agueous humor that exists between iris and lens.
One-third of the total net refraction of light through the eye is taken place by the Christine lens. it
is made of small flexible smooth muscles called ciliary muscles, these muscles change the shape
of the lens. When we see nearby objects, these muscles constrict and radius of curvature of the
lens decreases so that images could be focused on the retina and when we see the far objects
these muscles dilate and radius of curvature of lens increases so that images could be focused on
the retina, this action of eye is known as accommodation of eye.

Vitreous humor

Vitreous humour is a jelly-like transparent fluid that contains 99% water and it's 1% is sugar,
vitamins, proteins, hyaluronic acids, and collagens. This fluid pressurizes the retina to remain in
its place and gives the spherical shape to the eye.

Retina

The retina is located at the back end of the eye, it is made of photosensitive cells called
photoreceptors, photoreceptors are of two kinds cones and rods. The rods show us images in dim
light or when it is dark, cons show us light during the day time or when light is intense, we see
colors of the images because of cons.
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Optic nerve.

The images formed in the retina is inverted, the signal of the image is conducted through the
optic nerve to the visual cortex of the brain, the image is decoded by the brain and then we see
the inverted image as an erected image.

Myopia, Hypermetropia, and Presbyopia

Our this post Myopia, Hypermetropia, Presbyopia is dedicated to developing the knowledge
base of 10-grade students or other students who have this topic in their science book. Myopia is



the defect of the eye due to which a person is unable to see the distant object, it is also called
nearsightedness because of the image of the distant objects formed near of the eye lens i.e
between the eye lens and retina. Hypermetropia is the defect of the eye due to which a person is
unable to see the nearby objects, it is also known as farsightedness because the image of the
object is formed far from the eye lens behind the retina. The presbyopia is the defect due to
which the person is able to see neither far object nor near object due to aging eyes.

Myopia, Hypermetropia and

You can also study here CBSE NCERT solution of science and maths, important questions,
sample papers, previous years question papers, guess papers, solutions of last years question
papers, you can also download pdf of maths and science study material.

Myopia

Myopia is also called nearsightedness, it is the defect of the human eye due to which we can't
see the distant object, we can see the nearby object but after a certain distance, we can not see
the objects and the so formed image looks blurred. Generally, myopia is occurred during
childhood due to the growth of eyes within the age of 20 years but it may occur to anybody due
to our habit of seeing television by sitting near about it, excess reading or improper way of
reading, diabetes, etc. To understand myopia first it is better to understand the functioning of the
eyes in seeing the objects, one of the functions of the eyes is the accommodation of the eyes.

Accommodation of the eyes

The human eye is just like a camera, its lens system forms an image on a light-sensitive screen
called the retina. Our eye has the ability to see the near and distant objects due to the flexible
capability of the crystalline lens behind the cornea, the crystalline lens is composed of fibrous
jelly-like material called ciliary muscles when we see the distant object these muscles relax
resulting the eye lens becomes thin means the radius of curvature of the eye lens becomes larger.
The larger radius of the curvature results in a larger focal length of the lens focusing the image of
the object at the retina.
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Accommodation of the eyes

When we see the nearer object the ciliary muscle contracts reducing the radius of the curvature
of lens thereby decreases the focal length of the lens and thus focusing the image of the object at
the retina, thus a healthy eye is capable to see near and far objects. The property of the eyes of
adjusting its focal length to see the nearby and distant object is known as accommodation of the
eye.

Myopia is caused by bulging cornea due to which the radius of the curvature of the whole of the
eye decreases and the focal length of the eye is decreased, the eye becomes unable to focus the
image of distant objects at the retina and thus image is formed near the eye lens, it is that's why
this defect of the eye is called nearsightedness or myopia, as a result of this defect of eye(
myopia) the far objects look blurred. The maximum distance at which an object could be seen by
a myopic eye is known as its far point beyond this far point image is formed near the eye lens
instead of at the retina.
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Treatment of myopic eye- The myopic eye is treated by applying a concave lens of a particular
focal length, depends on the far point, as an example shown below.

Example- If the far point of an eye of a person is 100 cm, then find the type of lens and its focal
length used for the treatment of clearing his vision.



Answer. The far point of the person's eye 100 cm reveals that he can not see the things
beyond 100 cm, so he is needed a diverging lens(concave ) of focal length f so that the image
could be formed at the far point of the eye as seen in the following diagram.
1Uf=1v-1u
f=?,v=-100cm, u = ex
1/f = 1/(-100) - 1/(-cc)
1/f=-1/100 +0
1/f =-1/100
=-100 cm
Hence the power of the lens will be
P(in diopter) = 1/f(in meter)
Where P is the Power of the lens
P=1/(-1)=-1D
Power of the lens = -1 D

Its meaning is the lense required for such an eye is —1 D, after applying this lens the person
could see beyond the distance of 100 cm.

Hypermetropia

This is the defect of an eye due to which a person is capable to see the distant objects but is
unable to see the nearby object. Hypermetropia occurred when the ciliary muscles of the
Christlinine lens unable to contract and thus focal length of the eye lens increase that image of
the nearby objects is formed beyond the retina that is far from the eye lens that's why
hypermetropia is also called farsightedness.
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Example- An eye 's near point is 50 cm, find the treatment of this eye to correct vision.

Answer. Near point 50 cm means that the eye is unable to see the object nearer to 50 cm, thus the
given eye is suffering from hypermetropia.To overcome this problem a convex lens of focal
length f must be used so that if now the distance is 25 from the lens then the image could be
formed at the near point of the eye.

u=-25cm
=—50cm
1/f=1/v-1u

1/f = 1/(-50) - 1/(-25)

1/f =-1/50 + 1/25

1/f = (-1+2)/50

1/f = 1/50

f=50

The focal length of the convex lens is 50 cm
50cm=0.5m

P(in diopter) = 1/f(in meter)

Where P is the Power of the lens

P=1/0.5=+2D



Presbyopia

Presbyopia is caused due to aging, it occurs because the ciliary muscles of the Crestline lens
become unable to contract and relax, as a result of this, the human eye is unable to see the object
near and far object, this is the defect called presbyopia.

The treatment of such a defective eye is to use a bifocal lens a concave lens and a convex lens
such that the lower end of the eyeglass is convex through which the patient of presbyopia can see
nearby objects and the upper part of the glass is the concave lens through which he can see the
distant object.

What is a potential difference across an electric field?

Clear your concept what is a potential difference across an electric field? You can understand
the potential difference by questioning yourself and visualizing it how does the wind blow from
one place to another place. The wind blows from a higher pressure zone to a lower pressure
zone, the factors which maintain atmospheric pressure are humidity, dust, pollution etc. The
atmospheric pressure is the pressure of air exerted by air all around us to our body. In Rajasthan
during summer the sand existing in the Thar desert is heated, the sand mixes with surrounding air
particles increase atmospheric pressure. The pressure of other area becomes lesser than this
makes the gusty and dusty air flows from Rajasthan to other areas. The water flows from a
higher altitude to a lower altitude. The matter flows from high concentration to lower
concentration.

across an electric field ?
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As the flow of wind required a pressure difference between two areas, the flow of liquid is
needed the difference in altitudes and flow of matter is needed the difference in concentration, in
the same way, the flow of charge is also needed an electric potential difference between two



points.Now the question is what is the potential difference before we talk about potential
difference let's think what is a work in physics,it is simply defined as the product of force and
displacement.

Here, the points are discussed as follows.

e Potential Energy in gravitational and Electrical fields
e Electrical Potential

e Electrical Potential Difference

e The causes of lightning and thunder

What is a potential difference across an electric field?

Let an object of mass m is lifted up to the height of h, then the work is done =F.d. Here F =
gravitational force applied by the earth on the object= mg, g = gravitational acceleration and d=h

The work is done = mg.h

Now we shall talk about what is energy, energy is defined as the capacity of doing work, or it is
simply a transfer of energy from one object to another object. The work done on the given object
when lifted to a certain height h is the energy transferred to the object from the person who lifts
the object. Initially, when the object was on the ground, its energy was accommodated into the
earth, so at the ground, its energy is supposed as zero. In the height of h the energy of object =
mgh, the object is stationary so this energy is the potential energy of the object.

B
P | Potental energy=mgh

h

I
B Potential energy =0

A (object at ground)

Here we can say the potential of point B, is mgh in a gravitational field.

Now we will discuss the electric potential of a point in an electric field, The electric potential
of a point in an electric field is the work done on a unit charge while displacing it from infinity to
that point. The electric field could be supposed in solids, liquids, gas or anywhere within the
universe. For defining the electric potential of a point we need a point of reference, we take that
point of reference infinity, the electric potential of the infinity is supposed as zero. The electric



potential of two points in an electric field from the same point of reference (i.e infinity) causes
the flow of electric current that is known as electric potential difference or simply the
potential difference between those points. The electric potential of a point within the electric
field is actually the capacity of a charged particle to move within an electric field.

Va Vs
AT— —— B
V=V,-Vs

— (-

Battery (v)

Electric potential difference across a conductor, V =Va- Vs
Where Va - Vg are the potential of both ends of the conductor
A unit charge is = 1 coulomb charge

The work is done on a 1-coulomb charge =V

The work is done on charge Q in placing it from A to B will be

W =VQ

Q

How does electric potential difference generate between clouds and the earth? The water vapor
rises above in the sky because it is hotter than the air in the earth when it loses its energy, the
temperature reaches to below freezing temperatures and water vapor changes into tiny crystals of
the ice. The frictions between the crystals generated electrons and two kinds of charged particles
are formed, the negative charge heavier than positive sink below at the bottom of the cloud. An
electric potential difference generated due to opposite charges within the clouds which causes
flow of the current inside the cloud, when this voltage is in excess, lightning and thunder is
produced.
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Sometimes when some shorts of positive charge is generated on the surface of the earth, a high

potential difference developed between clouds and the earth which results in large amount of
current flow from cloud to the earth which is capable to glow 100 w of bulb for 100 days, it is

known as fall of lightning.

Electrical Resistance and Conductance

Here you can find the complete detail of the theory of electrical resistance and conductance
which is useful for competitive exams and science students. We hope you would clear all your
concept of electric resistance and conductance from the published post -Complete detail of
electrical circuit resistance and conductance. The topic '‘Complete detail of electrical resistance
and conductance is written by an expert. The electrical resistance is such a physical quantity that
is always unwanted quantity in an electrical circuit but on the other hand, we utilize its great
applications in our life.

Complete Detail of Electrical
Resistance and Conductance




The electric resistance of any substance is the physical property of a substance that opposes the
flow of electric current, It was a German scientist Siemon George Ohm first observe this
phenomenon of the matter and discovered Ohm's law in 8 January 1926. He found the
relationship between voltage and current. Conductance is also the physical property of matter
which is the ease of flowing electric current means it is the ability of a matter to flow a charge in
it.

Electrical resistance

Ohm's 'law states that electric current is directly proportional to the potential difference between
the ends of a conductor, the electric resistance is the physical property of the matter which
opposes the flow of electric current. The unit of resistance is represented by the last letter (24 th)
of Greek alphabet Q uppercase omega named Ohm after the name of German Physicist George
Simon Ohm.

V|
V=IR

Where V is the voltage across a conductor and i is the electric current generated by the voltage
across its ends. The electric resistance of conductors like silver, copper, aluminum, and iron is
low, three of them, copper, aluminum, and iron are mostly used to build electric wire because
silver is not found abundantly in the earth thereby costlier compared to rest of all the metals. All
the matters which allow the flow of the electric current is known as the conductors. The
resistance of the matter like plastic, air, soil etc is too higher to allow the flow of electric current
so these matters are known as insulators.

The electric resistance in a circuit is required to control the electric current, the resistance of
cables and wire is neglected when a net resistance of a circuit is calculated. The components that
are used to control electric current are known as resistors,you would have seen the filament of an
electric bulb made of spiral tungsten wire, tungsten is used in that because its resistance is
higher, this higher resistance causes it to heat up enough to glow. The heating elements in the
iron, toaster, electric pan, electric pressure cooker, electric shower, etc are bigger versions of the
filaments. Have you observed how a voltage is controlled in a stabilizer or volume of a musical
instrument or television, actually in all these cases we increase or decrease the electric resistance
through a variable resistor attached with the volume knob.



esistance of tungusten wire makes it to glow
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The resistance of a conductor is directly proportional to the length of the conductors, you can get
it through the example of a water pipe, the speed of water is slower in a pipe have more length
compared to the pipe of the same radius but of shorter length.The flow of electrons in the wire
and the flow of water in the water pipe can be supposed as the same idea.

The resistance of the conductor is inversely proportional to the cross-sectional area of the
conductor. You can get it through the example of water flows slower in the thinner pipe
compared to the wider pipe if both pipes are of the same length.

R« 1/A

From (i) and (ii) we have

R=p. VA

R= Resistance

I=length of the conductor

p = Specific resistance of the matter

It is that's why the heater wire and tungsten wire is designed into the spiral shape of the coil so as
to accommodate its sufficient length in the smaller area of the heater and bulb.

The combination of the resistance- The ways of connecting resistors are of two kinds.(i) Series
connections (ii) Parallel connections



(i) Series connections- In the electric circuit when the positive terminal of one resistor is
connected to the negative terminal of another resistor then such a combination of resistors is
known as the series connections.

R1 R2 Rs
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The net resistance of the circuit is the sum of magnitudes of all the resistors in series. In series
connection, the voltage of the battery is distributed across each resistor in the proportion of their
value ,as we know the length is directly proportional to the resistance, so to get the net resistance
of the circuit all the individual resistances should be added.

Rr=R1+R2+R3
Where Rt is the total net resistance of the circuit

The Parallel Connection - When the positive terminal of all the resistors are connected to the
positive terminal and the negative terminal of all the resistors are connected to the negative
terminal of a battery, then such a combination of the circuit is known as a parallel connection. In
parallel connection of resistors, the voltage across each resistor is the same but current drawn by
each resistor is in proportion to their magnitude of the resistance.
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As we know the resistance is inversely proportional to the area of cross-section of the conductor,
hence the net resistance Rt of parallel combinations of resistors is calculated as a sum of the
reciprocal of their resistance.



1/Rt= 1/R1 +/R» +R3

Rr=(R1R2R3)/(R2 R3 +R3 R1 +R1 R2)
Electrical resistance and conductance

Conductance

Conductance of the Circuit- The conductance(G)of the circuit is inverse of the resistance
G=1R

From Ohm's law V = iR

R=VIl

G=1IV

The conductance of a substance is the ratio between the electric current and voltage, conductance
is the ease with which an electric current passes through a substance, when voltage is constant
across an electric component then conductance is directly proportional to the electric current

flowing through it.

Unit of conductance is the inverse of Ohm i.e Mho or Siemen, if i =1A and voltage is 1 volt then
one unit of conductance is 1 ampere/volt or 1 Mho or 1 Siemen or simply 1S.

Conductivity

As the conductance is inverse of resistance, on the same way the conductivity is inverse of
resistivity.

The conductance of a given material depends on the following physical parameters
The conductance of a substance is inversely proportional to the length of the conductor and

directly proportional to the area of the cross-section of the conductor, therefore it can be
expressed in terms of the following formula

R=p. VA
p=RA/
c=1/p

o =1/RA



R =1/cA

The unit of conductivity is

= (the unit of I)/[unit of Rxunit of A)

=m/(QQm?)

Unit of 6 = m/Qm?

= 1/Qm = S/m [S=1/Q,unit of conductance,i.e Siemen)

Unit of conductivity is Siemen/meter

The conductivity of few metals

Metal Resistivity Conductivity
Silver 1.50x108 6.30x107
Copper 2.44x10°% 4.10x107
Gold 1.68x108 1.68x10’

Aluminum 2.82x10% 3.5x10’
Iron 1.0x1077 1.00x10’
Calcium 3.36x1078 2.98x10’
Tungsten 5.60x1078 1.79%x107

Electric Current and its Heating Effect

The heating effect of the electric current means when an electric current flows through a
conductor, then it becomes heated, do you know what is the mechanism that the heater glows
reddish, irons become heated when you connect those to an electric circuit.
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In this post, you will get all the answers to the questions which confuse almost all students.
What is resistance, charge, electric current, the heating effect of current?
Why is the direction of electric current is opposite to the flow of electrons?

When a current flows through a conductor, heat is dissipated through it. This heat energy is
nothing but a work done by a flowing charge to overcome the resistance of the conductor.

Resistance. It is a characteristic of a substance opposing the flow of electric current.

According to Ohm's law, there is the following relationship between resistance, potential
difference and current

V=IR

Where R is the resistance, V is the potential difference and I is the current

Charge

It is one of the properties of the substance when the exchange of electron takes place either the
atom loses electrons or gains electrons if it lose electrons then atom transforms into cation and if
it gains electrons it forms an anion. In the liquid, the cation drifts towards the negative electrode,
and the anion drift towards the positive electrode maintaining the flow of electric current.
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In solids or say metals, the current flow due to the flow of electrons, in metallic atoms, the
valance electrons loosen because of the weak force of attraction exerted by the positive charge at
the nucleus. These free electrons move freely within the conductor, when a battery is connected
in the circuit a potential difference is developed across both of the ends of the conductor that
compel the electrons to move from one end to another end generating the current. The emission
of charge takes place in a quantized way. The charge emitted in the form of ne, where e= charge
in an electron.

Q=ne

e=1.6x10"°C

n=1C/(1.6x101°C) = 6.25 x10'®

Therefore the number of electrons in 1C charge

What is current?

The current is the rate of flow of charge.

i=Q/

Where i is the electric current, Q is the charge and t is the time

Why is current shown in the direction from positive to negative?

The way in which current flows in the circuit is, the negative terminal emits ne negative charge
and at the same time positive terminal emits a positive charge of the amount ne, it is the way
how current flows in the circuit. The direction of the current is shown in the direction of a
positive charge. Ever since Benjamin Franklin discovered electricity the direction of current
conventionally is shown from positive to negative or it may be assumed that as all the types of

current flow from high magnitude to lower magnitude as the wind blows from high pressure
to lower pressure, water flows from a higher altitude to lower altitude, matter flows from



high concentration to lower concentration,on the same way direction of current is logically is
shown from positive to negative.

The Sl unit of charge is the coulomb, so the unit of current = C/s= ampere

What is electrical energy?

Electric energy is the heat energy dissipated due to the resistance in the circuit.

The relation between work done, voltage and charge is given by the following formula.

V =W/Q

Here W is the work done on charge Q carrying it from one end of the conductor to another end
against the resistance of the conductor, this work done is dissipated in the form of heat. this heat
increases as per the time the current accessible in the circuit.

As we know V =iR, Q= it

Work = Energy transferred = Heat dissipated

W=H

V=W/Q=W=VQ

P=W/t=VQ/t=Vitt=iV......>I)

Power = Volage x Electric current

From Ohm's law, we have, V = iR, substituting in eq.(i)

P =ix iR = i?2 R, Power = current2x Resistance



Since Work = Power/time =Enegy = Power/time (Work<>Energy) =H = P/t

Here energy means the heat dissipated through a current-carrying conductor

H =Pt = Vit from (i)

H =iR.it, From (4)

H = i?Rt

Henceforth the heating effect created by an electric current, through a conductor of resistance, R
for a time period t is given by H = i2Rt. This relation is called Joule's equation of electrical
heating.

Application of heating effect is used in day to day life as an example of electric iron and heater,
mostly an alloy nichrome is used made of nickel, chromium, and iron although third component

iron could be substituted by other metals.

Nichrome is used in heating effect because it has high resistance, after even an excess of heating
it is never oxidized, so it is long-lasting.

This is the study stuff useful for high school students, please write your comment and subscribe
to this website if you liked it.

Class X Science Important notes of chapter 12 -Magnetic
effect of electric current-I

Class X Science Important
Notes of Chapter 12—Magnetic
Efftect of Electric Current-1




Q1. Show the magnetic field lines across a bar magnet.

Magnetic field lines through a bar magnet- Magnetic field around a magnet means the area
where magnetism is present, it is shown by the magnetic field lines or we can say that magnetism
is present only along these lines and is absent between them. These magnetic field lines are
originated from the north pole and merge into the south pole of the magnet.
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Q2.What are the properties of magnetic field lines?

Properties of Magnetic field lines-(i)Magnetic field lines originates from the north pole and
merge into the south pole.

(i) The direction of magnetic field lines outside of the magnet is from north to south pole and
south to north inside the magnet.

(iii) Two magnetic field lines never intersect each other.

(iv) Magnetic field lines are continuous and form closed loops means they don't have the end and
beginning points.

Q3. Why don't two magnetic field lines intersect each other?

Ans. Magnetic field lines show the direction of the magnetic field, the tangents on magnetic
field lines show the direction of the magnetic field, every point on the lines show the direction of
the magnetic field because tangents can be drawn with respect to every point. If magnetic field
lines would intersect each other then two tangents on the same point will show two different
directions of the magnetic field, one from north to south and other from south to north which is
not possible so they never intersect each other.

Q4. Explain the right-hand thumb rule.



Ans. Imagine that you are holding a straight current-carrying conductor in such a way that your
thumb shows the direction of current then your fingers wrap around it will show the direction of
the magnetic field.

Direction of magnetic field
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Q5.How can you show the direction of the magnetic field if the current is moving in the
direction of the east in a wire?

Ans. According to the right-hand rule of the magnetic field, if a current is moving in the
eastward direction the direction of the magnetic field around it will be in the clockwise direction
as seen in the following figure.

Direction of magnetic field
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Q6.What will be the direction of the magnetic field if the direction of the current is in the
west direction?

Ans. According to the right-hand rule of the magnetic field, if a current is moving in the west
direction the magnetic field around it will be in the anticlockwise direction as seen in the
following figure.



Direction of magnetic field

Q7.Show the magnetic field across a current-carrying conductor.

Ans. A current-carrying conductor generates a magnetic field around it,it is known as
electromagnetism or simply magnetic effect of electric current. The magnetic field lines of force
around it is shown by the concentric circles .the circles are closer near the conductor shows the
higher intensity of the magnetic field, the circles farther from the conductor shows less intensity
of the magnetic field. The intensity of the magnetic field around the conductor is directly
proportional to the electric current passing through it. The direction of the magnetic field around
it either has checked clockwise or anticlockwise depending on the direction of the current along
the conductor.

magnetic field

It is clear from the right-hand thumb rule
The direction of current Direction of the magnetic field
South Clockwise

North Anticlockwise



West Anticlockwise

East Clockwise

Q8. Show the magnetic field across a current-carrying circular loop.

Ans. The magnetic field line of force at every point of current carrying circular loop are
concentric circles around each segment of it, the size of circles becomes larger towards the centre

of the circular loop and at the centre the magnetic field lines become straight.

The direction of the magnetic field line is perpendicular to the plane of the circular loop. The
ends of the line passing through the centre make the north and south poles.

The strength of the magnetic field of a current-carrying circular conductor depends on the
following factors.

The magnetic field of the circular loop is proportional to the amount of current flowing through it
The magnetic field of the circular loop is inversely proportional to its radius
The magnetic field of the circular loop is proportional to the number of turns in it

Q9.Consider a circular loop of wire lying on the plane of the table. Let the current pass
through the loop clockwise. Apply the right-hand rule to find out the direction of the
magnetic field inside and outside the loop.

Ans. Here circular loop is lying on the table, considering the current is passing through the loop
clockwise, the current is in the upward direction in the left part of the loop and downward
direction in the right part of the loop, imagine to arrange the right hand such that thumb is
showing the direction of current then the tips of finger wrapped around it shows the direction of
the magnetic field, the direction of the magnetic field is shown by concentric circles around it,
these concentric circles extend from the upper part of the table to lower part of the table, it is



clear that the direction of magnetic field lines generated by the circular loop is in the upward
direction outside of the circular loop and downward direction inside the loop, in other words, the
direction of the magnetic field generated by such a loop perpendicular to the plane of table. The
north pole of this loop will be the face touching the table as field lines emerge from there and the
front face is the south pole because field lines merge here.

Q1. What is a solenoid? Show the magnetic field through a solenoid.

Ans. The solenoid is a winding of wire in the shape of a cylinder, it works just like a bar magnet
one of its end connected with the negative terminal of the battery become north pole and other
end connected with the positive terminal become a south pole of the solenoid. The direction of
the magnetic field is followed by the right-hand thumb rule, If the direction of current in it is
from right to left then the direction of the field is anticlockwise and if the direction of current is
from left to right then field direction is clockwise. The magnetic field around a solenoid is shown
bellow. The strength of the magnetic field around it is proportional to the amount of current
flowing in it and the number of turns in the coil.

Q2. State Flaming's left-hand rule.

Ans. If three fingers, middle finger, thumb and four fingers of the left hand are to be stretched
perpendicular to one another in such a way that the middle finger shows the direction of the
current, four-finger shows the direction of the magnetic field then thumb will show the direction
of magnetic force.



Le®t Hand Rule

Q3. State Flaming's right-hand rule.
Ans. The right-hand fingers thumb, four-finger, and middle finger are to be stretched 90° to one
another in such a way that four-finger shows the direction of the magnetic field, thumb shows the

direction of motion of the conductor then middle finger will show the direction of induced
current in the conductor.
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Q4.What is electromagnetic induction?

Ans. When a conductor moves in a magnetic field or magnetic field around it varies a voltage is
produced across the ends of the conductor known as electromagnetic induction and the kind of
current passed through it is known as induced current.



As an example, if in a coil we insert a magnet directing its north pole into the coil then the
indicator of galvanometer deflected left side, it is because of a voltage produced across the
conductor due to the change in the magnetic field.

When we enter the magnet directing its south pole inside it then the indicator of the
galvanometer deflects the right-hand side, it is because of the direction of current changes across
the coil.

Q5.Draw a label diagram of an electric motor. Explain its principle and working. What is
the function of a split ring in an electric motor?

AnS.

The basic principle of an electrical motor is based on the property of magnets that opposite poles
attract each other and similar poles repel.

In the first figure, a couple of magnetic force between N-S and S - N tends to rotate the
suspended magnet at the middle of a showcase magnet. On the same case, a coil between two
poles N and S of two different magnets also arranged to be rotated .

Y




Principle- The electric motor is based on the principle of electromagnetic, the rule is, if a charge
moves or current is flowing through a conductor in a magnetic field then a magnetic force is
exerted on the charge or conductor. The direction of the force on the conductor is given by the
right-hand rule of Flaming which is already discussed in question number (3).

Working- When motor is switched on , the current moves from D to A perpendicular to the
direction of the magnetic field from left to right then a downward force is applied on AD which
tends to move AD in the downward direction and when current moves B to C an upward force is
applied on BC which tend to move BC in the upward direction, a couple of forces in AC and BC
rotate the coil between N and S pole of both magnet.

Role of the split ring- The split rings are connected to the brushes which are used to pass
current from the circuit to the armature(coil) , the split ring changes the direction of electric
current and maintains the direction of current in one way only that's why these split rings are
known commutator (means communicator) . It works like this after half rotation position of AD
is replaced by BC and the direction of current reversed, the split rings S and P also change their
positions in place of each other but brushes E and F remains on their position, so the split ring S
come in contact of the brush E and the direction of current is maintained in a unidirectional way
or in other words the current flows in the same direction as before and armature of the motor
carried to rotate in the same direction.

Importance of DNA Copying and Variation among organisms:

Importance of DNA Copying
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Creation of DNA copies in reproduction:

The organism of the same species looks similar because their body design is the same,
reproduction among the organism involves making copies of the blueprint of the body design.



Chromosomes in the nucleus of the cell contain information for the inheritance of features from
parents to the next generation in the form of DNA. The DNA in the cell nucleus is the
information source for making proteins, therefore the most important event during the
reproduction is the creation of the DNA copy. Reproductive cells use chemical reactions to build
copies of their DNA in a reproducing cell, one copy of DNA remains in the original cell and the
other one is pushed out which instantly generates additional cellular apparatus for maintaining
life processes subsequently the DNA copy is separated, each with its own cellular apparatus, this
is how the cell divides to give rise to two cells.

Is the DNA of the offspring is identical to the DNA of the Parent?

Two DNA copies are accommodated by two identical cells during the process of reproduction
actually not absolutely identical, the extent of accuracy of both DNA copies depends on the
biological reaction between both parent cells. It is expected that copying the DNA will have
some variation each time from one generation to the next generation but may not be similar to
the original one. If variations occur are acute then DNA copy might not work with the cellular
apparatus it inherits, such a cell simply dies.

Creation of the DNA during the meiosis in the process of reproduction, there are some changes
in its formation, DNA of the offspring cell is different from the parent cell due to the biological
reaction between both parent cells.The change in the DNA is the change in the information of
inheritance, this altered DNA copy will code for the protein different from the original one.lIt
depends on the extent of accuracy in DNA replication, and how much similarity there is between
parent and offspring. Variation during reproduction is the tendency of the organisms that leads
the path of evolution

Importance of Variation:

Variation in DNA replication helps to increase the population of organisms in a nitches, changes
in DNA and body design is actually maintenance of body design features that allow the organism
to use that particular niche. Variation in DNA replication is linked to the stability of the
population of species.

However, nitches can change beyond the control of the organisms, as an example temperature on
the earth were to be increased by global warming. Most of the bacteria would die, but the few
variants resistant to heat would survive and grow further. Variation is thus useful for the survival
of species over time.


https://futurestudypoint.com/structure-and-function-of-cell-cell-biology/
https://futurestudypoint.com/what-are-chromosomes-dna-and-genes/

Hormone System of our Body: Endocrine System

Endocrine System
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Animals including humans have a complicated procedure for the functioning of different types of
life processes for example respiration, digestion, reproduction, excretion, etc. On account of the
functioning of different organs, they have the sensory system and endocrine system for control
and coordination. The Endocrine System is liable for the compound coordination of all organs in
systems. Various physiological functions of our bodies are heavily influenced by the endocrine
system. It comprises all the glands of our body that releases different chemicals for example
hormones and enzymes. Endocrine glands are ductless glands. Hormones assume a fundamental
part in executing different functions in the body including growth, repair, and development of the
body, in turn, the functioning of these organs supports the sensory system.

Endocrine glands in the animals coordinate with the nervous system,endocrine glands
are pituitary gland, the pineal gland, the thyroid, the parathyroid, the thymus, the pancreas, the
adrenal gland, and the hypothalamus.

The endocrine system is a hormone system, endocrine systems are found in all mammals, birds,
fish, etc. This system of hormones includes all the glands located in different parts of our body.

Hormones are made by the glands and released into the bloodstream or the fluid surrounding
cells, the receptors which are found in different parts of our body recognize and respond to the
hormones.

Function of the hormones:Hormones are chemical messengers that are released into the
bloodstream and act on an organ in another part of the body. Hormones reach to all parts of the
body, and only target cells with compatible receptors are equipped to destine a particular
function.

The hormone receptors that are produced within the cells, these receptors switch on or switch off
specific biological processes in cells, tissues, and organs.

Hormones control or regulate many biological processes, such as Insulin is produced by the
pancreas for controlling the body's sugar level



Hypothalamus: The hypothalamus connects our endocrine system to our nervous systems. The
hypothalamus controls the endocrine system . Hyopothelemus maintains the balance of our body
for example body temperature, hemostasis(water absorption by the kidney), heart rate, blood
pressure, electrolyte balance, appetite, sleep cycles, and production of the substance that affects
the release of hormones from the pituitary glands.

Pituitary gland: The pituitary gland receives signals from the hypothalamus which are delivered
by the hypothalamus gland. The pituitary gland produces its own hormones, several of which act
on other endocrine glands,the pituitary gland regulates the secretion of all body hormones in
endocrine system,it is that's why it is also known as master gland of humane body.

Thyroid gland: The thyroid gland is responsible for the growth and development and maturation
of vertebrates and also regulates metabolism.

Adrenal glands: The adrenal gland is located in the brain, it consists of two glands the cortex
and medulla. Both glands produce hormones that control stress levels and regulate blood
pressure, glucose metabolism, and hemostasis.

Pancreas: The pancreas is located in the lower part of the abdomen and is responsible for
producing glucagon and insulin. Both hormones help regulate the concentration of glucose in the
blood.

Gonads: Gonads are reproductive glands, in male, it exists as testes and in female as ovaries, the
testes and ovaries release androgen, estrogens, and progestins but the released amount is
different in male and female. All of these hormones regulate growth, development, and
reproductive cycles.

Difference between the homologous and analogous structure of organs

Homologous Organs Analogous Organ
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Difference between the homologous and analogous structure

The structures which have the same anatomy, morphology, embryology, and genetics but have
different functions are called homologous structures. Structures of organs that look externally
similar but don't have the same function are known as homologous structures. Analogous
structures are the structures that perform the same function but these structures are found in the



organisms that have different looks, out of these clues scientists conclude that these organisms
had different ancestors.

We can work out the evolutionary relationships of the species we see around us. We can do this
by identifying hierarchies of characteristics between species. Similarities among organisms allow
us to group them and then study the groups. The characteristics of the organisms mark a very
basic difference in body design, because of the specialization of cell types and tissues. The more
characteristics two species have in common, the more closely they are related, if it is so then
more recently they would have a common ancestor.

Difference between the homologous and analogous structure of organs:

Homologous structures: Homologous is the Greek word, homo means same, and logos mean
relation that means originated from the same ancestor. In the descendants, this structure may or
may not have the same function. The homologous structures evolved as a result of adaptation to
various environments.

The structures which have the same anatomy, morphology, embryology, and genetics but have
different functions are called homologous structures. Structures of organs that look externally
similar but don't have the same function are known as homologous structures.

Homologous Organs

Bird's leg Bat's leg

Analogous structures: Analogous is the word that came out from the word analogy which
means two different things are adapted to the environment for doing the same thing. Analogous
structures are the structures that perform the same function but these structures are found in the
organisms that have different looks, out of these clues scientists conclude that these organisms
had different ancestors.

Examples of the Homologous structures: The animals with four legs and birds (two legs and
two wings), these organisms are tetrapods (animals with four limbs). Four limbs in birds and bats
show the example of homologous structures that tell us that birds and bats inherited four limbs
from a common ancestor.

Examples of the analogous structures: The wings of the bat and wings of birds are an example
of analogous organs since the wings of bat are the cover of the skin stretched between bones of



the fingers and arms while birds' wings consist of features that are extended all along the arms,it
shows that bat and the birds got their wings from different ancestors.

Analogous Strucures
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The structure and anatomy of the heart
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The heart is a muscular organ that is as big as our fist, the heart is located just behind and slightly
left of the breast bone. The heart works like a pump, It pumps blood through the network of
arteries and veins.arteries.veins and heart all together are called the transportation system of our
body, because nutrients, water, oxygen, and carbon dioxides are transported through the blood.
Since Co2 and O2 are transported through the heart so it is designed to have four chambers.

The heart gets deoxygenated blood from all parts of the body and pumps out oxygenated blood to
all parts of our body.

The heart has different chambers to prevent the oxygen-rich blood from mixing with the blood
containing carbon dioxide.

You can study how does the heart function through a step by step way.



1. Oxygen-rich blood from the lungs comes to the thin-walled upper chamber of the heart on the
left, the left atrium.

2. The left atrium dilates when it is collecting the blood from the lungs. The left atrium then
contracts while next chamber, the left ventricle expands so that the blood is transferred into it.

3. The left ventricle then contracts and thus blood is pumped out to all body parts.
4. Deoxygenated blood comes from the body to the upper chamber on the right, the right atrium.

5. Right ventricle receives the deoxygenated blood through a valve from the right atrium and
then sends it to the lungs through the pulmonary artery for oxygenation of blood.

Structure Of Heart
The heart is made up of three layers of cardiac tissue
e Epicardium

e Myocardium
e Endocardium

These layers are surrounded by the pericardium a thin outer lining protecting the heart. The two
small upper chambers are atriums and the two larger lower chambers are the ventricles, there left
and right sides of the heart are separated by a wall of muscle known as the septum.

The mechanism of the heart

The right atrium receives deoxygenated blood from the veins, vena cava from the upper and
lower parts of the body, and then pumps it to the right ventricle.

The right ventricle receives blood from the right atrium and pumps it to the lungs through the
pulmonary artery

The left atrium receives the oxygenated blood from pulmonary veins. The right ventricle
receives blood from the left atrium., The right ventricle which is the strongest chamber of the
heart creates our blood pressure due to vigorous contractions.

The right ventricle sends oxygen-rich blood to all parts of the body through the aorta. the biggest
artery of the circulatory system.

Q-How Does The Exchange Of Gas Takes Place In Fishes?
Ans. Fishes have only two chambers to their hearts and the blood is pumped to the gills, is

oxygenated there, and passes directly to the rest of the body. Thus, blood goes only once through
the heart in the fish during one cycle of passage through the body.



Q-Why does not oxygenated blood and deoxygenated blood mix together in blood vessels or in
the heart?

Ans. The oxygenated blood is received by the left atrium through the pulmonary vein then it is
sent to the left ventricle through a valve that maintains the unidirectional flow of blood then it is
pumped out through the biggest blood vessel aorta . Deoxygenated blood is received by the right
atrium and then it is sent to the right ventricle through a valve between them making the one-
directional flow of the blood. The left and right part of the heart is separated by a muscular layer
known as the septum that prevents the mixing of blood. The base of the pulmonary vein,
pulmonary artery, and aorta is connected to the chambers of the heart through the valves that
prevent backflow of the current.

Human digestive system structure and functions

The human digestive system is an alimentary canal of 8 -10 meters. The human digestive system
is a hollow tube from the mouth to anus called an alimentary canal. The role of the human
digestive system is digestion, absorption, and excretion through 5 main digestive organs. The
human digestive system is helped by so many glands to carry on the process of digestion. Each
organ of the human digestive system has its specific work in the digestion of food.

Humane Digestive
System
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Human digestive system structure and functions

Humans have the 11 systems of organs, among them, the digestive system is the most significant
system on the grounds that the nourishment we take is processed through it and changed over
into glucose which when responds with oxygen during the respiration reaction releases vitality to
all systems of the body accomplishing their specific work.

The human digestive system is an empty track of the length 30 feet divided into 8 parts. These
parts are specialized to perform different functions. Future study point is introducing here what
happens to the food once it enters our body. After you go through the whole posts of the human
digestive system you could become able to answer of each question related to the digestion of



food. Understanding the anatomy of the digestive system will also enable you to take care of
your digestion network. In the post of the human digestive system, you will study the role of
each part of the alimentary canal one by one so that you will be through with the topic.

Mouth
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The food is torn, cut, and ground by the teeth, the role of teeth is to prepare food so that it could
be swallowed easily because the lining on the walls of the alimentary canal is quite soft, in the
mouth, the food is wetted to make its passage smooth. When we eat something our mouth
waters, actually this is saliva secreted by the salivary glands. Salivary glands are located
throughout the mouth. The role of salivary glands is to produce saliva which mixes with food.
The food is complex in nature, it is needed to be broken down into smaller molecules so that it
could be absorbed by the alimentary canal, saliva contains salivary amylase an enzyme that
converts complex molecules of carbohydrate to sugar, it is the very first stage of digestion in the
mouth. You can experience it by chewing a piece of bread for a long time it will start to taste the
sweetness as the sugars are released.

Oesophagus

Oesophagus

FUTURE STUDY POINT



From the mouth, the food is taken to the stomach through the food pipe which is known as the
oesophagus. The food moves through the alimentary canal in a regulated manner called the
peristaltic movement. Peristaltic moments is contraction and dilation of circular muscles of the
alimentary canal, in this moment muscle next to the swallowed food is dilated and the muscles
attached to the backword of food is contracted, the peristaltic moments occur throughout the gut,
in this way, food swallowed by us is not reversed back and maintains one-way traffic of food and
liquids swallowed by us. The peristaltic moments occur immediately when we swallow the food.

The stomach

Stomach

FUTURE STUDY POINT

The stomach is a large organ that expands when food enters it, the muscular walls of the stomach
help in mixing the food thoroughly with digestive juices. The stomach wall contains numerous
gastric glands that secrete hydrochloric acids, pepsin, and mucus. The hydrochloric acid creates
an acidic medium which facilitates the action of the enzyme pepsin. The pepsin digest the protein
available in the food, protein is digested partially in the stomach. The mucus secreted by the
walls of the stomach protects the inner lining of the stomach walls from the action of
hydrochloric acid.

The small intestine is the longest part of the gastrointestinal tract (alimentary canal), The small
intestine is about 4.75m to 6m (15 to 20 feet) long and has an average diameter of 2.5 cm (1
inch). The length of the small intestine differs in various animals depending on the food they eat.
Herbivores eating grass need a longer small intestine to allow the cellulose to be digested. Meat
is easier to digest, hence carnivores like tiger have a shorter small intestine. The small intestine
of human is made of duodenum, jejunum, and ilium.



Jejunum

The duodenum connects the stomach to the small intestine, the exit of food from the stomach is
regulated by a sphincter muscle which releases it in small amounts into the small intestine, most
digestive enzymes enter the small intestine in the duodenum. The food rest in the stomach for
about 30 to 60 minutes, the partially digested food is called chyme slowly enters the duodenum,
in the duodenum, the chyme mixes with bile secreted by the liver and juices secreted by the
pancreas. The fat enters the small intestine in the form of large globules, the bile secreted by the
liver breakdown it into small globules. In the duodenum trypsin released by pancreas digest
proteins, pancreatic amylase digest carbohydrate, and lipase digest fats.

The pancreas also secrets two hormones insulin which regulates blood sugar and glucagon which
works with insulin to control blood sugar levels. The food is further digested and absorbed in the
jejunum and ilium, the jejunum is the middle part of the small intestine. Most digestion and
absorption of nutrients takes place in the jejunum. The ilium is the last and longest part of the
small intestine. The ilium absorbs nutrients from the digested food and empties the waste into the
large intestine. The walls of small intestine secrete different types of enzymes that convert
carbohydrates into glucose, protein into amino acids and fats into fatty acids. The role of each
enzyme is given bellow.

Maltase, sucrase, and lactase - digestion of carbohydrate
Intestinal lipase - digestion of fat (convert fat into fatty acids)

Intestinal peptidase- Digestion of protein

Large intestine
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The large intestine is divided into three parts caecum, colon, and rectum. The small intestine is
connected to caecum through the ileocecal valve which maintains one-way traffic of the
intestinal contents. The function of the caecum is to absorb remaining water and salts available in
the undigested food. The large intestine contains 500 species of different bacteria, these bacteria
synthesize vitamin K which is also absorbed here. The undigested food further moves down and
the rests of water is reabsorbed and thus undigested food is prepared here to be emptied into the
rectum. When the body is ready for a bowl moment the waste dumped into the rectum.

Anatomy of the Human brain

Anatomy of the Human

The human brain is just like a computer,as the components of the computer are responsible for
the different type of process or task on the same way there are different parts of the brain which
controls the different type of functions inhumane body. The human brain functions 24 hours
even in the state of sleep and syncope or unconsciousness,it is that's why sometimes you
visualize a variety of dreams and keep remembering them. The functioning of all organs of our



body is controlled by the human brain, all the systems of our body are under the control of our
brain,it is the reason that the human brain has different units for fulfilling different type of
functions in our system. Here we shall discuss them one by one.

The brain is shielded by the skull,the gap between the brain and the skull is filled by the
cerebrospinal fluid.

Cerebrospinal fluid(CSF) is a fluid that circulates within hollow space in the skull and the spinal
cord.CSF is produced by a special cell, the ependymal of the brain every day.

CSF protects the brain from mechanical shocks and dampening minor jolts.CSF provides
buoyancy for the brain, the brain is suspended inside the skull,it is that’s why it has neglected
weight.

The main parts of the brain are following

1-Forebrain 2-Midbrain 3-Hindbrain

1-Fourbrain

Fourbrain is the largest part of the brain, it is subdivided into following parts.
()Cerebrum (ii) Hypothalamus (iii) Thalamus

(i)Cerebrum

The cerebrum is the largest part of the brain, it is composed of two cerebral hemispheres that are
joined together by white coloured dense band fibre called corpus callosum.The surface of the
cerebrum is further divided into four lobes.

1.Frontal lobe: It executes the function of speech, planning, reasoning, problem-solving
activities, and movements of body orgon.

2.Parietal lobe:lt integrates sensory inputs informing single perception, so its main function is of
sensation and perception.

1. Frontal lobe: It is associated with parts of speech, planning, reasoning, problem-solving, and
movements.

2. Parietal lobe: Help in movements, the perception of stimuli and orientation,as an example
temperature, touch and taste.

3. Occipital lobe: It is related to visual processing as an example colour.

4. Temporal lobe: This region is related to perception and recognition of memory, emotions
,auditory stimuli, and interpretes the information from ear in the form of sound of words.



(if) Thalamus.
The thalamus is a small part of cerebrum located above the brain stem. Its role is to relay sensory
information from the sense organs, eyes, nose,skin,ear and eyes. It is also responsible for

transmitting motor information for movement and coordination. It is also responsible to store new
memories and past memories.

(ili)Hypothalamus

Hypothalamus is a small and important part of the cerebrum,it is located bellow thalamus and
above the pituitary gland.lIt is considered the principal part of the cerebrum. The hypothalamus
though is the size of a pea but it performs highly specialized functions. It performs the following
functions.

(i) It maintains homeostasis (maintaining our body temperature normal)

(i1) Responds to variety of signals like temperature,hunger, control in eating and smell

(iii)Level of hormones circulated in our body

(iii) Controles stress hormone

(iv) It produces a different type of hormones like oxytocin, thyroid glands, growth hormone,
prolactin, dopamine

2-Midbrain

Midbrain is composed of techtom and tagmentum

Tagtom.The tectum is a small portion of the brain, specifically the dorsal part of the midbrain. It
serves as a relay centre for the sensory information from the ears to the cerebrum. It also controls

the reflex movements of the head, eye and neck muscles. It provides a passage for the different
neurons moving in and out of the cerebrum.



Tagmentum: Tegmentum is a region within the brainstem. It is a complex structure with various
components, which is mainly involved in body movements, sleep, arousal, attention, and
different necessary reflexes. It forms the platform for the midbrain and connects with

the thalamus, cerebral cortex, and the spinal cord.

3-Hind brain:

It contains (i) Cerebellum (ii) Medula Oblongata (iii) Pons

(i) Cerebellum

The cerebellum is the second largest part of the brain, located at the top of brain stem in the
posterior of the medulla and pons. The cerebellum and cerebrum are separated by the cerebellar
tentorium and transverse fissure. The cortex is the outer surface of the cerebellum and its parallel
ridges are called the folia. Apart from this, the cerebellum has the cerebellar pendulous,
cerebellar nuclei, anterior and posterior lobes. The cerebellum posterior lobes. The cerebellum
consists of two hemispheres, the outer grey cortex and the inner white medulla. It is mainly
responsible for coordinating and maintaining body balance during walking, running, riding,
swimming, and precision control of the voluntary movements. The main functions of the
cerebellum include:

1.1t senses equilibrium

2.Transfers information

3.Coordinates eye movement

4.1t enables precision control of the voluntary body movements.

5.Predicts the future position of the body during a particular movement.

6.Both anterior and posterior lobes are concerned with the skeletal movements.

7.The cerebellum is also essential for making fine adjustments to motor actions.

8.Coordinates and maintains body balance and posture during walking, running, riding,
swimming.



(if)Medula Obloganta:

The medulla oblongata is located bellow the cerebellum at the brainstem. It’s primary role is to
control heart beats, breathing and digestion, it connects the spinal cord, pons to cerebrum and
also helps in maintaining posture.

(iii) Pons

The pons is the primary structure of the brain stem present between the midbrain and medulla
oblongata. It serves as a relay signals between the lower cerebellum, spinal cord, the midbrain,
cerebrum and other higher parts of the brain. The main functions of the pons include:
(i)Controlling sleep cycles.

(if)Regulating the magnitude and frequency of the respiration.

(i) Transfers information between the cerebellum and motor cortex.

(iv)Pons is also involved in sensations, such as the sense of taste, hearing, and balance.

Modes of reproduction used by single organisms-Asexual
reproductions

When Birth of new generation occures due to the involvement of single parent,then such a
reproduction is known as asexual mode of reproduction where new individual is delivered by a
solitary parent. The new individual delivered are hereditarily and physically is indistinguishable
from one another, i.e., they are identical to their parent.

Asexual reproduction is seen in both multicellular and unicellular life forms. The asexual
reproduction doesn't include any sort of gamete combination and there won't be any adjustment



in the quantity of chromosomes by the same token. Reproduced organism acquires similar genes
as the parent, aside from certain situations where there is an opportunity of rare mutation to
occur.

Sporangia explosion

.....

Asexual Reproduction

Fission

For unicellular organisms, cell division, or fission., leads to the creation of new individuals.
Many different patterns of fission have been observed. Many bacteria and
protozoa(amoeba,euglena, paramecium etc) simply split into two equal halves during cell
division, it is known as binary fission. Splitted cells are known as daughter cells, these daughter
cells are identical to each other and to their parent cell. In organisms such as Amoeba, etc the
splitting of the two cells during division can take place in any plane but the division of euglena
takes place longitudinally.

Step 1 Step 2
Binary Fission in Amoeba
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Step 3

Some of the single-celled organisms, such as the malaria parasite, plasmodium , divide into
numerous of daughter cells simultaneously, it is known as multiple fission,each of splitted



daughter cells are identical to each other and to their parent cell. Multiple fission also occurs in
other single-cell organisms like sporozoans and algae

Flasmudlum

J

‘ Daughter cells

‘ multiple fission

Fragmentation:

In this mode of asexual reproduction parental body divided into two or more fragments,later each
fragment develops into a new individual.In multi-cellular organisms with relatively simple body
organization, simple reproductive methods can still work. Spyro Gyra, for example simply
breaks up into smaller pieces upon maturation. These pieces or fragments grow into new
individuals. The fragmentation of the organism is not possible in other multicellular organisms
because they are not simply a random collection of cells. In other multicellular organism has
specialized cells organized as tissues, and tissues are organized into organs,so cell by cell
division in them is not possible and thus, need to use more complex ways of reproduction.

Fragmentation in Spirogyra
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Regeneration:

Some of the organism have speialised cells,which can differentiate and grow into new
organism,such of the organisms designed in such a way that they are capable to grow new
individuals from their body parts, as an example the animal with simple body design Hydra and
Planaria can be cut into any number of pieces, and each piece grow into a complete organism.



This is known as regeneration. Regeneration in the organism is carried out by specialized cells.
These cells proliferated and make a large number of cells. From this mass of cells, different cells
undergo changes to become various cell types and tissues. These changes take place in an
organized sequence referred to as development.

Parent Plana:a o

Regeneration Daughter Planaria

Budding:

Some of the organism uses regenerative cells and for this buds developed in their body. Each
buds develops into a new organism,it is known as budding. In hydra, a bud develops as an
outgrowth due to repeated cell division at one specific site. These buds develops into tiny
individual and when fully mature.detach from the parental body and become new individuals.

Budding in Hydra

Vegetative Propagation:

Plants can be reproduced under appropriate conditions through their vegetative parts such as
roots, stems, leaves, and buds. This property of vegetative propagation is used in methods such
as layering or grafting to grow many plants like sugarcane, roses, and grapes for increasing the
rate of productivity in agriculture since plants used in vegetative propagation can bear flowers
and fruits faster than those produced from seeds. Such methods are useful in the propagation of
plants such as banana, orange, rose, and jasmine that has lost the capacity to produce seeds.



. Bryaophyllum

Spore Formation:

In many multi-cellular organisms, specific reproductive parts are created known as sporangia,it is
a tiny blob on a stick structure developed in some of plants, fungi, bacteria, and algae. The
sporangia contain reproductive cells known as spores. Spores are covered by thick walls that
protect them until they come into contact with another moist surface, the interaction of moist and
sporangia leads the sporangia blasted and spores spread in the air, and again when these spores
come in contact to a moist surface these can begin to grow into a new individual.

Sporangia explosion
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What is the greenhouse effect?

Green house E

The greenhouse effect is named it greenhouse effect because practically it has been seen that in a
herbarium the plants inside it and its green floor absorb the heat of transmitted light from the
sunlight, this heat is unable to escape the glass house because this warm air becomes unable to
transfer to the surrounding colder region due to the glass, that increases the heat inside it, the
same effect is seen on the atmosphere of the earth but here the molecules of carbon dioxide,
methane absorbs incoming light rays and the light rays reflected by the surface of the earth,
consequently albedo (total reflection of a light rays from the earth) decreases, thus earth
atmosphere warms up. The warming of the earth's atmosphere is known as the greenhouse effect.

What is the greenhouse effect?

The light ray enters the atmosphere of the earth, naturally, our atmosphere regulates the
temperature of the earth since 29 % of total incoming solar energy is reflected by the clouds,
atmospheric particles, and bright surfaces of the earth like sea ice and snow, rest of the 71 %
solar energy is absorbed by dust particles, water vapor, and the earth surface. The increasing air
pollution is caused by the greenhouse gases like CO2(carbon dioxide) and CH4(methane)
trapped the solar energy which decreases the amount of reflected solar energy and consequently
increases the heat on the earth, this is all about the greenhouse effect.

Why is it named the greenhouse effect?



It is named greenhouse because it has been seen that if sunlight is allowed to pass through the
greenhouse made of glass whose floor is implanted with green plants, the light that passes
through the glass is absorbed by the plants and its green floor warms up the air inside the glass
house, this warm air trapped inside the glass. A similar process happens in the earth's atmosphere
but in this case, the light is trapped by the molecules of carbon dioxide and methane.

The causes of the greenhouse effect:

The cause of the greenhouse effect is increasing pollution due to the industries, vehicles,
deforestation, and the use of poly bags. The factories and vehicles release different gases like
nitrous oxide, carbon dioxide, methane, hydrochlorofluorocarbon, hydrofluorocarbon, and so on.
The molecules of these gases are of larger size, so the cluster of such molecules reflects back the
light rays towards the earth, this process increases the temperature on the earth.

Global warming:

Global warming is the result of the greenhouse effect, as we know the greenhouse effect is
caused due to the greenhouse gases, these gases trapped the solar energy, thus sunlight doesn't
escape away from the earth,it causes the growth in the average temperature of the earth's
atmosphere resulting in global warming. The large molecules of carbon dioxide and methane
released by vehicles and factories absorb incoming solar energy and reflected back the solar
radiation towards the earth reflected by the surface of the earth that causing an increase in the
temperature of the earth. This increment in the earth's temperature is known as global warming.
Global warming causes the melting of glaciers in Antarctica, and snow of mountains which may
cause to increase in the sea level. If the whole of the ice of the earth melts away 2 billion
population of the earth will submerge into the ocean.

Prevention of greenhouse effect:

Humans are required to attain sustainable development and decrease the level of greenhouse
gases, therefore all of us needed to promote the following points to prevent greenhouse gases.

Implant trees

Use public vehicles

Control the number of private vehicles

Avoid the use of polybags

Control the usage of electricity produced by thermal power plant

Discover anti-pollutant substances

Minimize the use of refrigerator and AC since the greenhouse gases are used in them
Use the sustainable methods in the development of the industries

Discovering the proper technics for cleaning the rivers, ponds, and the lake



Food chain and food web in an ecosystem

Meaning of food chain

A food chain in an ecosystem defines that one organism depends on other organisms for its
survival. In a food chain energy is transferred from one organism to another organism. A food
chain starts with producer organisms (Plants). All food chains are processed in the presence of
bacteria on the earth.

Trophic level - Each step or level of the food chain forms a trophic level. The autotrophs or the
producers are at the first trophic level. Autotrophs fix up the solar energy and make it available
for heterotrophs or consumers. The herbivores or the primary consumers come at the second
trophic level, small carnivores or secondary consumers at the third trophic level, and larger
carnivores or the tertiary consumer forms the fourth trophic level.

Trophic Levels in a Food Chain

sun primary  secondary tertiary tertiary
consumer consumer consumer consume

Y-k - ™-do - ¥

herbivore omnivore carnivore carnivort

Producer B
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water decomposer

First Trophic Level: The trees, grass, and ferns form the first trophic level in the terrestrial
ecosystem, and algae, seaweed, etc form the first trophic level in the marine ecosystem.

Second Trophic Level:The primary consumers eating plants forms second trophic level like
rats,insects, small birds, frogs ,small fish etc.



Third Trophic Level: Secondary consumers eating the animals of second and first trophic level
form fourth trophic level as an example snake, large fish, etc.

Fourth Trophic Level: Tertiary consumers eating the animals of second and third trophic levels
form the fourth trophic level as an example owl, dog, cat, etc.

Fifth Trophic Level: Tertiary consumers eating the animals of first, second, third trophic, and
fourth levels form the fourth trophic level as for example eagle, lion, etc.

Decomposer: Decomposers are not part of any food chain but these are an important part of the
ecosystem since decomposers eat dead animals and plants converting them for energy.

Mechanism of Food Chain - Plant (producer) gets energy from sunlight and convert it into
chemical energy. This energy supports all the activities in the world. From plants, the energy is
transferred to heterotrophs and decomposers, as we know when one form of energy is changed to
another, there is a loss of energy due to the surroundings that can't be regained.

The transfer of energy

(i) The green plants in a terrestrial ecosystem capture at least 1% of the energy of sunlight that
falls on their leaves and convert it into food.

(it) When green plants are eaten by herbivores, a great deal of energy is lost as heat to the
environment. Some amount of the energy is utilized in digestion. And in doing work and rest
goes towards the growth and reproduction. An average of 10% of the total energy driven from
the food taken is turned into its own body and made available for the next level of consumer.
Since little energy is available for the next level of consumers, the loss of energy at each step is
so great that very little usable energy remains after four trophic levels. There are greater numbers
of individuals at the lower levels of an ecosystem.

Food web: Each organism is generally eaten by two or more organisms by other kinds of
organisms which in turn are eaten by two or more. Other kinds of organisms which in turn are
eaten by several other organisms. There is the relationship of one food chain to several other
food chains.So instead of a straight line food chain, the relationship can be shown as a series of
branching lines called a food web.
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Biological Magnification

Human lies on the top level of any food chain. Several pesticides and chemicals are utilized in to
protect the crop from diseases and pests. These chemicals are either washed down into the soil or
into the water bodies. From the soil, these are absorbed by the plants, and from the water bodies
these are taken by fishes and aquatic plants. These chemicals accumulated as the trophic level
rises up and ultimately maximum consumption is taken place by humans,it is known as
biological magnification.

Ozone Layer and How it is Getting depleted

The earth's atmosphere is made up of several layers. The troposphere is the lowest part of the
earth's atmosphere that extends from the earth's surface up to 10km in altitude. All human
activities occur in the troposphere. The next layer is the stratosphere which continues from 10km
to about 50km. Ozone is concentrated in a layer in the stratosphere from 15 to 30 km above the
earth's surface. The ozone layer in the stratosphere, absorbs the portion of the radiation from the
Sun, preventing it from reaching the surface of Earth.

Ozone Layer and How it
is Getting depleted




When sunlight reaches the stratosphere, the ultraviolet rays of sunlight split up oxygen
molecule(O2) into its two atoms. The high reactivity of the oxygen atom forces it to combine
with oxygen molecules resulting in the formation of ozone molecules.

02—-0+0
02+ 0— 03

Ozone(03) is a molecule formed by three atoms of oxygen. While O2.which we normally refer
to as oxygen, is essential for all aerobic forms of life.Ozone performs an essential function. It
shields the surface of the earth from ultraviolet(UV) radiation from the Sun. This radiation is
highly damaging to organisms, for example,it is known to cause skin cancer and cataract in
human beings, UV rays also has its harmful effects on plant life and marine life.

Ozone at the higher levels of the atmosphere is a product of UV radiation acting on oxygen (02)
molecules.The higher energy UV radiations split apart some molecular oxygen (O2) into free
oxygen (O) atoms. These atoms then combine with the molecular oxygen to form ozone as
shown -

0, 0+0
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Depletion of Ozone Layer

The ozone molecule is destroyed when it comes with the contact of a chlorine atom, one chlorine
atom can destroy 100000 ozone molecules. It occurs when compounds containing chlorine are



exposed to ultraviolet rays the compounds which release chlorine or similar elements like
bromine are responsible for the depletion of ozone layers. The amount of ozone in the
atmosphere began to drop sharply in the 1980s. This decrease has been linked to synthetic
chemicals like chlorofluorocarbons (CFCs) which are used as refrigerants and in fire
extinguishers, such compounds which causes depletion of the ozone layer are known as Ozone
Depletion Substance(ODS), the other ODS are Hydrochlorofluorocarbon(HDFCs), Carbon
tetrachloride and Methyl chloroform which releases chlorine, the ODS which releases bromine
are Halons and Methyl bromide. in 1987, the United Nations Environment Programme (UNEP)
succeeded in forging an agreement to freeze CFC production at 1986 levels and control the
production of other ODS.

Nature contribution in depletion of O3 layer

The volcano's eruption also affects the ozone layer indirectly. The aerosol produced as a result of
volcano eruption when reaches to stratosphere it boosts up the activity of chlorine or bromine
atoms although its contribution in depletion of the ozone layer is very less as compared to
human-created ODS.

Ozone Hole
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An example of the ozone hole is the Annual ozone 'hole’ over Antarctica, it is not that ozone is
completely absent in that particular region, actually, the amount of ozone is exceptionally low in
that region. This happens at the beginning of the southern hemisphere spring (august-October) .
The scientist has surveyed that ozone depletion is not limited to the region over the south pole,
some of the latitudes over North America, South America, Europe, Asia, and many areas of
Africa are also have been seen a decrease in the amount of ozone.



NCERT Solutions of class 10 science chapter 1- Chemical
Reactions and Equations

Q1.Why should a magnesium ribbon be cleaned before burning in air?
Ans. Magnesium is a very reactive metal. When stored it reacts with oxygen to form a layer
magnesium oxide on its surface. This layer of magnesium oxide is quite stable and prevents
further reaction of magnesium with oxygen. The magnesium ribbon is cleaned by sandpaper to
remove this layer so that the underlying metal can be exposed to the air.
Q2.Write the balanced equation for the following chemical reactions.
(i) Hydrogen + Chlorine — Hydrogen chloride
(ii) Barium chloride + Aluminium sulphate — Barium sulphate +Aluminium chloride
(iii) Sodium + Water — Sodium hydroxide + Hydrogen
Ans.

e H2+ Cl, »2Hcl

e 3BaCl; + Al;SO4 — 3BaxS04 + 2AICI3

e 2Na + 2H20 — 2NaOH + H»

Q3.Write a balanced chemical equation with state symbols for the following reactions.

(i) Solutions of barium chloride and sodium sulphate in water react to give
insoluble barium sulphate and the solution of sodium chloride.



(if) Sodium hydroxide solution (in water) reacts with hydrochloric acid solution (in
water) to produce sodium chloride solution and water.

Ans.

e Cla@g) + NazSO4@q) —BaSO4s) + NaCl(ag)
e NaOH (g + HCl@ag) — NaClg) + H20q)

Q4.A solution of a substance ‘X’ is used for whitewashing.

(i) Name the substance ‘X’ and write its formula.

(ii) Write the reaction of the substance ‘X’ named in (i) above with water.
Ans.(i) The substance ‘X’ is calcium oxide. Its chemical formula is CaO.

(i) Calcium oxide reacts vigorously with water to form calcium hydroxide (slaked lime).

CaO (s) + H,0 (l) — Ca(OH), (aq)

Caleiuwm opide(Quick lime) Water Caleium hydrozide(slaked lime)

Q5.Why is the amount of gas collected in one of the test tubes in Activity 1.7 double of the
amount collected in the other? Name this gas.

Ans.Water (H20) contains two parts hydrogen and one part oxygen. Therefore, the amount

of hydrogen and oxygen produced during electrolysis of water is in a 2:1 ratio.

During electrolysis, since hydrogen goes to one test tube and oxygen goes to another, the amount
of gas collected in one of the test tubes is double of the amount collected in the other.

Q1.Why does the colour of copper sulphate solution change when an iron nail is dipped in
it?

Ans. When an iron nail is placed in a copper sulphate solution, iron displaces copper from copper
sulphate solution forming iron sulphate, which is green in colour.

Fe (s) + CuSO0y (aq) — FeS0O, (aq) + Cu (s)

Iron Copper sulphate(blue colour) Iron sulphate(Green colour) ~ ©OPPeT

Therefore, the blue colour of copper sulphate solution fades and green colour appears.

Q2.Give an example of a double displacement reaction other than the one given in Activity



Ans. Sodium carbonate reacts with calcium chloride to form calcium carbonate and
sodium chloride.

Na,CO; + CaCl, — CaCO;y + NaCl

Sodiurn carbonate Caleturre chloride Caletum carborate Sodium chloride

In this reaction, sodium carbonate and calcium chloride exchange ions to form two
new compounds. Hence, it is a double displacement reaction.

Q3.1dentify the substances that are oxidised and the substances that are reduced in
the following reactions.

(D4Na(s) + O2g — 2 Na20¢)

(i) CuO¢s) + Hazg) — Cugs) + H20q)

Ans.

(1) Sodium (Na) is oxidised as it gains oxygen and oxygen gets reduced.

(ii) Copper oxide (CuO) is reduced to copper (Cu) while hydrogen (H2) gets oxidised to water
(H20).

Exercise solution

Q1.Which of the statements about the reaction below are incorrect?
2PbOg) + Cs) — 2Pb(g) + CO2

(a) Lead is getting reduced.

(b) Carbon dioxide is getting oxidised.
(c) Carbon is getting oxidised.

(d) Lead oxide is getting reduced.

(i) (2) and (b)

(i) (@) and (c)

(iii) (a), (b) and (c)

(iv) all

AnS.



()(a) and (b)

Q2.Fe203 +2Al — Al:03 + 2Fe

The above reaction is an example of a

(a) combination reaction.

(b) double displacement reaction.

(c) decomposition reaction.

(d) displacement reaction.

Ans.(d) The given reaction is an example of a displacement reaction.

Q3.What happens when dilute hydrochloric acid is added to iron filings? Tick the
correct answer.

(a) Hydrogen gas and iron chloride are produced.

(b) Chlorine gas and iron hydroxide are produced.

(c) No reaction takes place.

(d) Iron salt and water are produced.

Ans.(a) Hydrogen gas and iron chloride are produced. The reaction is as follows:

Fe(s) + 2HCl(ag) — FeClag) + Hag)

Q4.What is a balanced chemical equation? Why should chemical equations be balanced?

Ans.A reaction which has an equal number of atoms of all the elements on both sides of
the chemical equation is called a balanced chemical equation.

The law of conservation of mass states that mass can neither be created nor destroyed. Hence, in
a chemical reaction, the total mass of reactants should be equal to the total

mass of the products. It means that the total number of atoms of each element should be equal on
both sides of a chemical equation. Hence, it is for this reason that chemical

equations should be balanced.

Q5.Translate the following statements into chemical equations and then balance them.



(a) Hydrogen gas combines with nitrogen to form ammonia.
(b) Hydrogen sulphide gas burns in air to give water and sulphur dioxide.

(c) Barium chloride reacts with aluminium sulphate to give aluminium chloride and
a precipitate of barium sulphate.

(d) Potassium metal reacts with water to give potassium hydroxide and hydrogen gas.

Ans.
»  2Hz(g) + N2g) —»2NHs()
o 2H2S(g) + 302(g) — 2H20() + 2502(q)
e 3BaCla@g) + Al2SOs@g) — 2Ba2S0Os@q) + 3BaSO4(s)
o 2K + 2H20¢) — 2KOH ag) + Hz(g)

Q5.Balance the following chemical equations

(2)HNOs3 + Ca(OH)2 —Ca(NO0s)2 + H20

(b)NaOH + H2SO4 — Na2SO04 + H20

(c)NaCl + AgNO3 — AgCl + NaNOs

(d)BaClz + H2SO4 — BaSOs + HCI

Ans. (2)2HNOz + Ca(OH)2 —Ca(NO3)2 + 2H20

(b)2NaOH + H2SO4 — NaxS04 + 2H20

(C) NaCl + AgNOz — AgCl + NaNO3

(d) BaClz + H2SO4 — BaSO4 + 2HCI

Q7.Write the balanced chemical equations for the following reactions.
(a) Calcium hydroxide + Carbon dioxide — Calcium carbonate + \Water
(b) Zinc + Silver nitrate — Zinc nitrate + Silver

(c) Aluminium + Copper chloride — Aluminium chloride + Copper

(d) Barium chloride + Potassium sulphate — Barium sulphate + Potassium chloride

AnS.



Ca(OH); + CO2 — CaCO3 + H20
Zn + 2AgNO3 — ZnNOs + 2Ag
2Al + 3CuClz — 2AICI3 + 3Cu
BaCl: + K2SO4 — BaSO4 +2KCl

Q8.Write the balanced chemical equation for the following and identify the type of

reaction in each case.

(a)Potassium bromide (aq) + Barium iodide (aq) — Potassium iodide (aq) + Barium
bromide(s)

(b) Zinc carbonate (s) — Zinc oxide (s) + Carbon dioxide (g)

(c) Hydrogen (g) + Chlorine (g) — Hydrogen chloride (g)

(d) Magnesium (s) + Hydrochloric acid (aq) — Magnesium chloride (aq) + Hydrogen (g)
Ans.

(8)2KBr(ag) + Bal(ag) — Kl@g) + 2BaBrs); Double displacement reaction

(0)ZNCO3¢s) — ZnO(s) + CO2(g) ; Decomposition reaction

(c)Hz(g) + Clyg) —2HCl(g); Composition reaction

(d)Mg(s) + HCl(ag) — MgClaq) +Hz(g); Displacement reaction

Q9.What does one mean by exothermic and endothermic reactions? Give examples.

Ans.Exothermic reaction-Chemical reactions that release energy in the form of heat, light, or
sound are called exothermic reactions.

Example: Mixture of calcium oxide and water to yield calcium hydroxide, and heat. In other
words, exothermic reactions are combination reactions.

Ca0 + H2O — Ca(OH)2 + heat

Reactions that absorb energy or require energy in order to proceed are called endothermic
reactions.

For example: In the process of photosynthesis, plants use the energy from the sun to convert
carbon dioxide and water to glucose and oxygen.

6CO, + 6H20 — CgH1206 + 602

Sunlight



Q10.Why is respiration considered an exothermic reaction? Explain.

Ans.Energy is required to support life. Energy in our body is obtained from the food we

eat. During digestion, large molecules of food are broken down into simpler substances such as
glucose. Glucose combines with oxygen in the cells and provides energy. The special name of
this combustion reaction is respiration. Since energy is released in the whole process, it is an
exothermic process.

CﬁH]zOﬁ —I— 602 — 6002 —I— EHEO —I— EﬂETgy

Gluroge Oxygern Carbon dioxide Water

Q11.Why are decomposition reactions called the opposite of combination reactions?
Write equations for these reactions.

Ans. Decomposition reactions are those in which a compound breaks down to form two or more
substances. These reactions require a source of energy to proceed. Thus, they are the exact
opposite of combination reactions in which two or more substances combine to give a new
substance with the release of energy.

Electrolysis

Decomposition reaction ; 2H,0 — 2H,O + O,
Combination reaction ; CaO + H,O — Ca (OH), + Heat

Q12.Write one equation each for decomposition reactions where energy is supplied in
the form of heat, light or electricity.

AnS.

e Thermal decomposition:

FeSO, (s) ™' Fe,05(s)+ SO,(9) + SOs(g)

Ferrous sulphate Ferrie Opide Sulphur Oxide Sulphur triopide

o Decomposition by light

24gCl ' 249 + cCl,

28 ilver ehloride Silver C hlorine

(c)Decomposition by electricity



AlLO, T oA 4+ 0,

Aluminium opide Aluminiwm Orygern

Q13.What is the difference between displacement and double displacement reactions?
Write equations for these reactions.

Ans.In a displacement reaction, a more reactive element replaces a less reactive element from a
compound.

A + BX — AX + B; where A is more reactive than B

In a double displacement reaction, two atoms or a group of atoms switch places to form new
compounds.

AB+ CD — AD +CB

For example:

Displacement reaction:

CuSO4+ Zn — ZnSO4 + Cu
Double displacement reaction:
Na>SOs + BaCl> — BaSO4 + 2NaCl

Q14.1n the refining of silver, the recovery of silver from silver nitrate solution
involved displacement by copper metal. Write down the reaction involved.

2AgNO; (aq) + Cu (s) +Cu(NOs), (ag) + 2Ag (s)

Silver nitr ate Copper Copper nitrate Silver
Q15.What do you mean by a precipitation reaction? Explain by giving examples.

Ans.A reaction in which an insoluble solid (called precipitate) is formed is called a precipitation
reaction.

For example:

Ca(OH),(aq) + CO:(g) — CaCOz(s) + HO ()

Caleium hydrogpide Carbon dioxide Caleium earbonate Water



In this reaction, calcium carbonate is obtained as a precipitate. Hence, it is a precipitation
reaction.

Another example of a precipitation reaction is:

NayS0,4(aq) + BaCl; (aq) — 2NaCl(aq) + BaS0,

Sodium sulphate Bariurm ehloride Sodium chloride Barium sulphate

In this reaction, barium sulphate is obtained as a precipitate.

Q16.Explain the following in terms of gain or loss of oxygen with two examples each.
(a) Oxidation

(b) Reduction

Ans.

(a) Oxidation is the gain of oxygen.

For example

(@) In equation (i), H2 is oxidized to H2O and in equation (ii), Cu is oxidised to CuO. (b)
Reduction is the loss of oxygen.

(b) In equation (i), CO2 is reduced to CO and in equation (ii), CuO is reduced to Cu.

Q17.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.“X’ is copper (Cu) and the black-coloured compound formed is copper oxide (CuO).
The equation of the reaction involved on heating copper is given below.

2Cu +0, ™ 20w

Sh :',:r:,y brown in ecolour Black in colour

Q18.Why do we apply paint on iron articles?

Ans. Iron articles are painted because it prevents them from rusting. Rusting of iron is an
oxidation reaction , when iron particles are exposed to water and air, it forms a hydrated iron
oxide which is soft substance and is breakable. When painted, the contact of iron articles from



moisture and air is cut off. Hence, rusting is prevented their presence is essential for rusting to
take place.

4Fe + 302+ nH2O — 2Fe203.n H20

Hydrated iron oxide
Q19.0il and fat containing food items are flushed with nitrogen. Why?
Ans. Nitrogen is an inert gas and does not easily react with these substances. On the other hand,
oxygen reacts with food substances and makes them rancid. Thus, bags used in packing food
items are flushed with nitrogen gas to remove oxygen inside the pack. When oxygen is not
present inside the pack, rancidity of oil and fat containing food items is avoided.
Q20.Explain the following terms with one example each.
(a) Corrosion
(b) Rancidity
Ans.

(a) Corrosion:

Corrosion is defined as a process where materials, usually metals, deteriorate as a result of a
chemical reaction with air, moisture, chemicals, etc.

For example, iron, in the presence of moisture, reacts with oxygen to form hydrated iron oxide.
This hydrated iron oxide is rust.
(b) Rancidity:

The process of oxidation of fats and oils that can be easily noticed by the change in taste and
smell is known as rancidity.

For example, the taste and smell of butter changes when kept for long.
Rancidity can be avoided by:

1. Storing food in air tight containers

2. Storing food in refrigerators

3. Adding antioxidants



4. Storing food in an environment of nitrogen

NCERT Solutions of class 10 science chapter 2-
Acids, Bases and Salts

Page No: 18

1. You have been provided with three test tubes. One of them contains distilled water and the
other two contain an acidic solution and a basic solution, respectively. If you are given only red
litmus paper, how will you identify the contents of each test tube?

Answer

If the colour of red litmus does not change then it is acid. If the colour of red litmus changes to
blue then it is base. If there is a slight change in the colour of red litmus (such as purple) then it
is distilled water.

Page No: 22

Q1. Why should curd and sour substances not be kept in brass and copper vessels?

Ans. Curd and other sour substances contain acids. Therefore, when they are kept in brass and
copper vessels, the metal reacts with the acid to liberate hydrogen gas and harmful products,

thereby spoiling the food.

Q2. Which gas is usually liberated when an acid reacts with a metal? Illustrate with an example.
How will you test for the presence of this gas?

Ans. Hydrogen gas is usually liberated when an acid reacts with metal.

Take a few pieces of zinc granules and add 5 ml of dilute HSOa4. Shake it and pass the gas
produced into a soap solution. The bubbles of the soap solution are formed. These soap bubbles
contain hydrogen gas.

H2SO4 + Zn — ZnSO4 + Hy 1

We can test the evolved hydrogen gas by its burning with a pop sound when a candle is brought
near the soap bubbles.

Q3. Metal compound A reacts with dilute hydrochloric acid to produce effervescence. The gas
evolved extinguishes a burning candle. Write a balanced chemical equation for the reaction if
one of the compounds formed is calcium chloride.

Ans.CaCO3 (5) + 2HCI (ag) — CaClz (@g) + CO2 () + H20 ()



Calcium Carbonate + Hydrochloric acid — Calcium Chloride + Carbon dioxide + Water
Page No: 25

Q1. Why do HCI, HNOg, etc., show acidic characters in aqueous solutions while solutions of
compounds like alcohol and glucose do not show acidic character?

Ans.When HCI or HNO3 are mixed with water then they dissolve in water to form H* or H3O*
ions which shows their acidic character. For example, just see the following reactions

HCI @y — H" + CI
H*+ H.O — H30"

When alcohols and glucose are mixed with water then they do not dissolve to form ions. Hence
they do not show acidic character.

Q2. Why does an aqueous solution of acid conduct electricity?

Ans.The presence of hydrogen (H*) or hydronium (HsO") ions in the aqueous solution of an acid
are responsible for conducting electricity.

Q3. Why does dry HCI gas not change the colour of the dry litmus paper?

Ans.Dry HCI gas does not change the colour of the dry litmus paper because it has no Hydrogen
ions (HY) in it.

Q4. While diluting an acid, why is it recommended that the acid should be added to water and
not water to the acid?

Ans.Since the process of dissolving an acid in water is exothermic, it is always recommended
that acid should be added to water. If it is done the other way, then it is possible that because of
the large amount of heat generated, the mixture splashes out and causes burns.

Q5. How is the concentration of hydronium ions (HsO") affected when a solution of an acid is
diluted?

Ans.When an acid is diluted, the concentration of hydronium ions (HsO") per unit volume
decreases. This means that the strength of the acid decreases.

Q6. How is the concentration of hydroxide ions (OH") affected when excess base is dissolved in
a solution of sodium hydroxide?

Science and Maths NCERT solution for Class 9 to 11 class
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Ans.The concentration of hydroxide ions (OH™) would increase when excess base is dissolved in
a solution of sodium hydroxide.
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QL. You have two solutions, A and B. The pH of solution A is 6 and the pH of solution B is 8.
Which solution has more hydrogen ion concentration? Which of these is acidic and which one is
basic?

Ans.A pH value of less than 7 indicates an acidic solution, while greater than 7 indicates a basic
solution. Therefore, the solution with pH = 6 is acidic and has more hydrogen ion concentration
than the solution of pH = 8 which is basic.

Q2. What effect does the concentration of H* (q) ions have on the nature of the solution?

Ans.If the concentration of H* (a) ions is increased (>10-7) then the solution becomes acidic and
if the concentration of H* (aq) ions is decreased (<10-7) then the solution becomes basic in nature.

Q3. Do basic solutions also have H* (aq) ions? If yes, then why are these basic?

Ans. Yes, the basic solution also has H* ions. However, their concentration is less compared to
the concentration of OH" ions that makes the solution basic.

Q4. Under what soil condition do you think a farmer would treat the soil of his fields with quick
lime (calcium oxide) or slaked lime (calcium hydroxide) or chalk (calcium carbonate)?

Ans.If the soil is acidic and improper for cultivation, then to increase the basicity of soil, the
farmer would treat the soil with quick lime or slaked lime or chalk.
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Q1. What is the common name of the compound CaOClI?

Ans.Bleaching Powder.

Q2. Name the substance that on treatment with chlorine yields bleaching powder?
Ans. Calcium hydroxide [Ca(OH)]

Q3. Name the sodium compound which is used for softening hard water.

Ans. Washing soda (Na.C0O3.10H,0)

Q4. What will happen if a solution of sodium hydrocarbonate is heated? Give the equation of the
reaction involved.



Ans. When sodium hydrogen carbonate is heated then sodium carbonate and water is formed
along with the evolution of carbon dioxide gas.

Q5. Write an equation to show the reaction between Plaster of Paris and water.

1 1
CHSO;J,.—HQO T+ —H;O = 263504
2 _ 2 Gypsum
Flaster of Faris

NCERT Solutions of class 10 science chapter 2-Acids,Bases and Salts
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Exercise

Q1. A solution turns red litmus blue, its pH is likely to be
@1
(b) 4
(©5
(d) 10
Ans. (d) 10

Q2. A solution reacts with crushed egg shells to give a gas that turns lime-water milky. The
solution contains

(a) NaCl

(b) HCI

(c) LiCl

(d) KCI

Ans. (b) HCI

Q3. 10 mL of a solution of NaOH is found to be completely neutralised by 8 mL of a given

solution of HCI. If we take 20 mL of the same solution of NaOH, the amount of HCI solution
(the same solution as before) required to neutralise it will be



(@ 4mL

(b) 8mL

(c) 12 mL

(d) 16 mL

Ans. (d) 16 mL

Q4. Which one of the following types of medicines is used for treating indigestion?
(a) Antibiotic

(b) Analgesic

(c) Antacid

(d) Antiseptic

Ans.(c) Antacid

Q5, Write word equations and then balanced equations for the reaction taking place when —
(a) dilute sulphuric acid reacts with zinc granules.

(b) dilute hydrochloric acid reacts with magnesium ribbon.
(c) dilute sulphuric acid reacts with aluminium powder.
(d) dilute hydrochloric acid reacts with iron filings.

Ans.

(@) H2S04 (aq) + Zn (s) — ZnSO04 (aq) + Hz2 ()

(b) 2HCI (aq) + Mg (s) — MgCl, (aq) + H2 (9)

(c) 3H2S04 (aq) + 2Al (s) — Alx(SOa4)s (aq) + 3H2 (g)

(d) 6HCI (aq) + 2Fe (s) — 2FeCls (aq) + 3H2 (g)

Q6. Compounds such as alcohols and glucose also contain hydrogen but are not categorized as
acids. Describe an activity to prove it.



Ans.Two nails are fitted on a cork and are kept it in a 100 mL beaker. The nails are then
connected to the two terminals of a 6-volt battery through a bulb and a switch. Some dilute HCI
is poured in the beaker and the current is switched on. The same experiment is then performed
with glucose solution and alcohol solution.

Observations:

It will be observed that the bulb glows in the HCI solution and does not glow in the glucose
solution.

Result:

HCI dissociates into H*and Cl ions. These ions conduct electricity in the solution resulting in the
glowing of the bulb. On the other hand, the glucose solution does not dissociate into ions.
Therefore, it does not conduct electricity.

Conclusion:

From this activity, it can be concluded that all acids contain hydrogen but not all compounds
containing hydrogen are acids.

That is why, though alcohols and glucose contain hydrogen, they are not categorised as acids.
Q7. Why does distilled water not conduct electricity, whereas rain water does?

Ans. Distilled water cannot conduct electricity because it does not contain ions while rain water
conducts electricity as it contains ions due presence of dissolved salts in it.

Q8. Why do acids not show acidic behaviour in the absence of water?

Ans. Acids do not show acidic behaviour in the absence of water because the dissociation of
hydrogen ions from an acid occurs in the presence of water only.

Q9. Five solutions A, B, C, D and E when tested with a universal indicator showed pH as 4, 1,
11, 7 and 9, respectively. Which solution is

(@) neutral?

(b) strongly alkaline?
(c) strongly acidic?
(d) weakly acidic?

(e) weakly alkaline?



Arrange the pH in increasing order of hydrogen-ion concentration.
Ans. (a) Neutral —Solution D with pH 7

(b) Strongly alkaline —Solution C with pH 11

(c) Strongly acidic —Solution B with pH 1

(d) Weakly acidic —Solution A with pH 4

(e) Weakly alkaline —Solution E with pH 9

The pH can be arranged in the increasing order of the concentration of hydrogen ions as: 11 <9
<7<4<1.

Q10. Equal lengths of magnesium ribbons are taken in test tubes A and B. Hydrochloric acid
(HCI) is added to test tube A, while acetic acid (CH3COOH) is added to test tube B. In which test
tube will the fizzing occur more vigorously and why?

Ans.The fizzing will occur strongly in test tube A, in which hydrochloric acid (HCI) is added.
This is because HCl is a stronger acid than CH3COOH and therefore produces hydrogen gas at a
faster speed due to which fizzing occurs.

Q11. Fresh milk has a pH of 6. How do you think the pH will change as it turns into curd?
Explain your answer.

Ans.The pH of milk is 6. As it changes to curd, the pH will reduce because curd is acidic in
nature. The acids present in it decrease the pH.

Q12.A milkman adds a very small amount of baking soda to fresh milk.
(a) Why does he shift the pH of the fresh milk from 6 to slightly alkaline?
(b) Why does this milk take a long time to set as curd?

Ans.(a) The milkman shifts the pH of the fresh milk from 6 to slightly alkaline because in
alkaline condition, milk does not set as curd easily.

(b) Since this milk is slightly basic than usual milk, acids produced to set the curd are neutralized
by the base. Therefore, it takes a longer time for the curd to set.

Q13. Plaster of Paris should be stored in a moisture-proof container. Explain why?

Ans.The Plaster of Paris should be stored in a moisture-proof container as it absorbs water from
moisture and turn into hard substance (Gypsum) as shown in following chemical equation.



Q14. What is a neutralization reaction? Give two examples.

Ans.A reaction in which an acid and base react with each other to give a salt and water is termed
as neutralization reaction.For Example:

(i) NaOH + HC1 — NacCl + H.O
(i) HNO3 + KOH — KNO3 + H20
Q15. Give two important uses of washing soda and baking soda.
Ans. Two important uses of washing soda are:
e ltis used inthe glass, soap, and paper industries.
e ltis used to remove the permanent hardness of the water.
Two important uses of baking soda are:
e Itis used as baking powder. Baking powder is a mixture of baking soda and a mild acid known as
tartaric acid. When it is heated or mixed in water, it releases CO, that makes bread or cake

fluffy.

e Itis used in soda-acid fire extinguishers.

NCERT Solutions of class 10 science chapter 3-Metals and
Non-Metals
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Q1. Give an example of a metal which
(i) is a liquid at room temperature.
Ans.Mercury

(ii) can be easily cut with a knife.

Ans. Sodium

(iii) is the best conductor of heat.
Ans.Silver

(iv) is a poor conductor of heat.



Ans. Mercury and Lead
Q2. Explain the meanings of malleable and ductile.

Ans.Malleable: Substances that can be beaten into thin sheets are called malleable. For example,
most of the metals are malleable.

Ductile: Substances that can be drawn into thin wires are called ductile. For example, most of the
metals are ductile.
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Q1. Why is sodium kept immersed in kerosene oil?

Ans.Sodium is a high reactive element. If it is kept in open it can explosively react with oxygen
to catch fire. Hence to prevent accidental damage sodium is immersed in kerosene oil.

Q2. Write equations for the reactions of

(i) iron with steam

(ii) calcium and potassium with water

Ans.

(i) 3Fe s) + 4H20 (g) — Fe304 (ag) + 4H2 (g)

(i) Ca (s) + 2H20 () — Ca(OH)2 (aq) + H2 () + Heat
2K (5) + 2H20 gy — 2KOH (aq) + H2 (g) + Heat

Q3. Samples of four metals A, B, C and D were taken and added to the following solution
one by one. The results obtained have been tabulated as follows.

ALetal Iron(II) Copper(Il} |Zine sulphate | Silver nitrate
sulphate sulphate
A MNo reaction Dricplacement
B [Mizplacement No reaction
[ No reaction | No reaction | No reaction Displacement
D Mo reaction | WNo reaction | No reaction Mo reaction




Use the Table above to answer the following questions about metals A, B, C and D.
(i) Which is the most reactive metal?

(i) What would you observe if B is added to a solution of copper (I1) sulphate?
(iii) Arrange the metals A, B, C and D in the order of decreasing reactivity.

Ans.

(i) B is most reactive metal.

(ii) B will displace copper from copper sulphate.

(iii) Arrangement of metals in the order of decreasing reactivity B>A>C>D.

Q4. Which gas is produced when dilute hydrochloric acid is added to a reactive metal?
Write the chemical reaction when iron reacts with dilute H2SOa.

Ans. Hydrogen gas is evolved when dilute hydrochloric acid is added to a reactive metal.

When iron reacts with dilute H2SO4, iron (11) sulphate with the evolution of hydrogen gas is
formed.

Fe ) + H2SO4 (aq) — FeSO4 (agq) + H2 (g)

Q5. What would you observe when zinc is added to a solution of iron (11) sulphate? Write
the chemical reaction that takes place.

Ans.When zinc is added to iron (I1) sulphate then it will displace the iron from iron sulphate
solution as shown in the following chemical reaction.

Zn ) + FeS04 (aq) — ZnSO4 (aq) + Fe (s)

Page No: 49

Q1. (i) Write the electron-dot structures for sodium, oxygen and magnesium.
(if) Show the formation of Na2O and MgO by the transfer of electrons.

(iii) What are the ions present in these compounds?

AnS.



(i) The representation of elements with valence electrons as dots around the elements is referred
to as electron-dot structure for elements.

(i1) Formation of compound by transfer of electrons

(iii) The ions present in Na,O are Na* and O ions and in MgO are Mg?* and O? ions.

Q2. Why do ionic compounds have high melting points?

Ans.lonic compounds have strong electrostatic forces of attraction between the ions. Therefore,
it requires a lot of energy to overcome these forces. That is why ionic compounds have high
melting points.
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Q1. Define the following terms.

(1) Mineral (ii) Ore (iii) Gangue

Ans.

(i) Mineral: The naturally occurring compounds of elements are known as Mineral.

(ii) Ore: Minerals from which metals can be extracted profitably are known as ores.

(iii) Gangue: The impurities present in the ore such as sand, rocks etc are non as gangue.

Q2. Name two metals which are found in nature in the free state.

Ans.The metals at the bottom of the reactivity series are mostly found in free state. For example:
gold, silver, and platinum.

Q3. What chemical process is used for obtaining a metal from its oxide?

Ans.Metal can be extracted from its oxide by the process of reduction.Extraction of metal from
its oxide.
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Q1. Metallic oxides of zinc, magnesium and copper were heated with the following metals.

Metals Zinc Magnesium Copper
Zinc Oxide - - —
Magnesium Oxide — — —
Copper Oxide - - —



In which cases will you find displacement reactions taking place?

Ans.
Metal Zinc Magnesium Copper
Zinc Oxide No reaction Displacement No reaction

Magnesium Oxide No reaction No reaction No reaction
Copper Oxide Displacement Displacement No reaction

Q2. Which metals do not corrode easily?

Ans.

Metals which have low reactivity such as silver, gold does not corrode easily.
Q3. What are alloys?

Ans. An alloy is the homogeneous mixture of two or more metals or metals and non metals. For
example brass is an alloy of copper and zinc.
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Excercise
Q1. Which of the following pairs will give displacement reactions?
(a) NaCl solution and copper metal
(b) MgCl2 solution and aluminium metal
(c) FeSOussolution and silver metal
(d) AgNOssolution and copper metal.
Ans.(d) AgNOssolution and copper metal.

Q2. Which of the following methods is suitable for preventing an iron frying pan from
rusting?

(a) Applying grease
(b) Applying paint

(c) Applying a coating of zinc



(d) all of the above.
Ans. (c) Applying a coating of zinc

Q3. An element reacts with oxygen to give a compound with a high melting point. This
compound is also soluble in water. The element is likely to be

(a) calcium

(b) carbon

(c) silicon

(d)iron

Ans. (a) calcium

Q4. Food cans are coated with tin and not with zinc because

(a) zinc is costlier than tin.

(b) zinc has a higher melting point than tin.

(c) zinc is more reactive than tin.

(d) zinc is less reactive than tin.

Ans. (c) zinc is more reactive than tin.

Q5. You are given a hammer, a battery, a bulb, wires and a switch.

(a) How could you use them to distinguish between samples of metals and non-metals?

(b) Assess the usefulness of these tests in distinguishing between metals and non-metals.
Ans.

(a) With the hammer, we can beat the sample and if it can be beaten into thin sheets (that is, it is
malleable), then it is a metal otherwise a non-metal. Similarly, we can use the battery, bulb,
wires, and a switch to set up a circuit with the sample. If the sample conducts electricity, then it

is a metal otherwise a non-metal.

(b) The above tests are useful in distinguishing between metals and non-metals as these are based
on the physical properties. No chemical reactions are involved in these tests.

Q6. What are amphoteric oxides? Give two examples of amphoteric oxides.



Ans.Those oxides that behave as both acidic and basic oxides are called amphoteric oxides.
Examples: aluminium oxide (Al203), zinc oxide (ZnO)

Q7. Name two metals which will displace hydrogen from dilute acids, and two metals which
will not.

Ans.Iron and aluminium will displace hydrogen from dilute acids as they more reactive then
hydrogen. Mercury and copper cannot displace hydrogen from dilute acids as they are less
reactive than hydrogen.
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Q8. In the electrolytic refining of a metal M, what would you take as the anode, the cathode
and the electrolyte?

Ans. In the electrolytic refining of a metal M:
Anode — Impure metal M

Cathode — Thin strip of pure metal M
Electrolyte — Solution of salt of the metal M

Q9. Pratyush took sulphur powder on a spatula and heated it. He collected the gas evolved
by inverting a test tube over it, as shown in figure below.

Test tube

Spatula containg sulphur powder

\.-’:‘.'—/

Collection of gas

(2) What will be the action of gas on
(1) dry litmus paper?

(if) moist litmus paper?



(b) Write a balanced chemical equation for the reaction taking place.
Ans.
(@) (i) There will be no action on dry litmus paper.

(i) The colour of litmus paper will turn red because sulphur is a non-metal and the oxides of
non-metal are acidic in nature.

(b) S (5 + O2g) = SO2 (g
Q10. State two ways to prevent the rusting of iron.
Ans. Two ways to prevent the rusting of iron are:
« Oiling, greasing, or painting: By applying oil, grease, or paint, the surface becomes
waterproof and the moisture and oxygen present in the air cannot come into direct contact

with iron. Hence, rusting is prevented.

o Galvanisation: An iron article is coated with a layer of zinc metal, which prevents the
iron to come in contact with oxygen and moisture. Hence, rusting is prevented.

Q11. What type of oxides are formed when non-metals combine with oxygen?

Ans. When non-metals are combined with oxygen then neutral or acidic oxides are formed.
Examples of acidic oxides are NO2, SO. and examples of neutral oxides are NO, CO etc.

Q12. Give reasons

(a) Platinum, gold and silver are used to make jewellery.

(b) Sodium, potassium and lithium are stored under oil.

(c) Aluminium is a highly reactive metal, yet it is used to make utensils for cooking.

(d) Carbonate and sulphide ores are usually converted into oxides during the process of
extraction.

AnS.

(a) Platinum, gold, and silver are used to make jewellery because they are very lustrous. Also,
they are very less reactive and do not corrode easily.

(b) Sodium, potassium, and lithium are very reactive metals and react very vigorously with air as
well as water. Therefore, they are kept immersed in kerosene oil in order to prevent their contact
with air and moisture.



(c) Though aluminium is a highly reactive metal, it is resistant to corrosion. This is because
aluminium reacts with oxygen present in air to form a thin layer of aluminium oxide. This oxide
layer is very stable and prevents further reaction of aluminium with oxygen. Also, it is light in
weight and a good conductor of heat. Hence, it is used to make cooking utensils.

(d) Carbonate and sulphide ores are usually converted into oxides during the process of
extraction because metals can be easily extracted from their oxides rather than from their
carbonates and sulphides.

Q13. You must have seen tarnished copper vessels being cleaned with lemon or tamarind
juice. Explain why these sour substances are effective in cleaning the vessels.

Ans. Copper reacts with moist carbon dioxide in air to form copper carbonate and as a result,
copper vessel loses its shiny brown surface forming a green layer of copper carbonate. The citric
acid present in the lemon or tamarind neutralises the basis copper carbonate and dissolves the
layer. That is why, tarnished copper vessels are cleaned with lemon or tamarind juice to give the
surface of the copper vessel its characteristic lustre.

Q14. Differentiate between metal and non-metal on the basis of their chemical properties.

AnS.
Metals Non-metals
Metals are electropositive. Non-metals are electronegative.
. . Oxides of non-metals are acidic
Oxides of metals are basic in nature. in nature

They can’t replace hydrogen
from dilute acid.

Non-metals form chlorides
which are covalent compounds.

Metals displace hydrogen from dilute acid.

Metals form chlorides which are ionic compounds.

They react with water to form oxides and hydroxides. Some
metals react with cold water, some with hot water, and some  They do not react with water.
with steam.

Q15. A man went door to door posing as a goldsmith. He promised to bring back the glitter
of old and dull gold ornaments. An unsuspecting lady gave a set of gold bangles to him
which he dipped in a particular solution. The bangles sparkled like new but their weight
was reduced drastically. The lady was upset but after a futile argument the man beat a
hasty retreat. Can you play the detective to find out the nature of the solution he had used?

Ans. The solution he had used was Aqua regia. Aqua regia is Latin word which means ‘Royal
Water’. It is the mixture of concentrated Hydrochloric acid and concentrated nitric acid in the
ratio of 3:1. It is capable of dissolving metals like Gold and Platinum. Since the outer layer of the
gold, bangles is dissolved in aqua regia so their weight was reduced drastically.



16. Give reasons why copper is used to make hot water tanks and not steel (an alloy of
iron).

Ans. Copper does not react with cold water, hot water, or steam. However, iron reacts with
steam. If the hot water tanks are made of steel (an alloy of iron), then iron would react vigorously
with the steam formed from hot water. 3Fe + 4H20 — Fe304 + H20

That is why copper is used to make hot water tanks, and not steel.

Metals are the elements that lead to heat and conduct electricity and are maleable and ductile.As
an example 