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______________________________________
CHEMICAL REACTIONS
__
Chemical reactions are the processes in which the new substances with new properties are formed.
The chemical formula of a compound represents the composition of a molecule of a compound in terms of the symbols of the
elements present in it.
The method of representing a chemical reaction with the help of symbols and formulae of the substances involved in it is called
chemical equation.
The elements or compounds, which react with each other, are called reactants while the new substances formed are called
products.
The equation, which has equal number of atoms of one or more elements in the reactants and products, is called a balanced
equation.

To make an equation more informative:
• indicate the physical states of reactants and products.
Solid state (s);

Liquid state (l);

Aqueous solution (aq);

Gaseous state (g) or ();

Precipitate --- ()

• indicate the heat changes taking place in a reaction.
In exothermic reactions (the reactions in which heat is released), “+ heat” is written in products side.
In endothermic reactions (the reactions in which heat is absorbed), “+ heat” is written in reactants side.
• indicate the conditions under which the reaction takes place.
Use delta () sign over arrow to show heating process.
Write catalyst (if used) above or below the arrow.

Reactivity Series: The arrangement of metals in order of their decreasing reactivity is called reactivity series of metals.
P> S > C > M > A > Z > I > T > L > H > C > H > A > A
So Potassium is most reactive metal while gold is least reactive.

Types of reactions:
(1)

Combination Reactions: The reactions, in which two or more substances combine to form a single substance, are called
combination reactions. For eg.
CaO + CO2

⎯⎯→
⎯

CaCO3

C + O2

⎯⎯→
⎯

CO2

2H2+ O2

⎯⎯→
⎯

2H2O
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Decomposition Reactions: The reactions in which a compound splits up into two or more simpler substances are called
decomposition reactions.
If decomposition takes place due to heat, then the reaction is known as thermal decomposition.
CaCO3

⎯heat
⎯
⎯→

CaO + CO2

Pb(NO3)2

⎯heat
⎯
⎯→

PbO + NO2 + O2

If decomposition takes place due to electricity, then the reaction is known as electrolytic decomposition.
2H2O

y
⎯electricit
⎯ ⎯⎯
→

2H2+ O2

If decomposition takes place due to light, then the reaction is known as photochemical decomposition.

(3)

2AgCl

⎯sunlight
⎯⎯
⎯→

2Ag+ Cl2

2AgBr

⎯sunlight
⎯⎯
⎯→

2Ag+ Br2

Displacement Reactions: The reactions, in which one element takes place of another element in a compound, are called
displacement reactions.
More reactive metal displaces less reactive metal.

•

CuSO4 (aq) + Mg (s)

⎯⎯→
⎯

MgSO4 (aq)+ Cu (s)

Magnesium is more reactive than copper and so it displaces copper from the copper sulphate solution.

•

Na (s) + H2O (l)

⎯⎯→
⎯

NaOH (aq) + H2 (g)

Sodium is more reactive than hydrogen and so it displaces sodium from water.

•

Fe (s) + CuSO4 (aq)

⎯⎯→
⎯

FeSO4 (aq) + Cu

If copper sulphate is poured in iron container, the pores can be seen in the iron container. This is because of the reason
that iron reacts with copper sulphate to form iron sulphate solution. So the blue colour of copper sulphate solution also
disappears.

•

Cu (s) + FeSO4 (aq)

⎯⎯→
⎯

no reaction

Copper is less reactive than iron and so is unable to displace iron from iron sulphate solution.

(4)

Double displacement reaction: The reactions, in which two compounds react by an exchange of ions to form two new
compounds, are called double displacement reactions.
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Double displacement reactions can be classified into two types:
•

Neutralization reaction: The reaction in which acid reacts with base to form salt and water, are called neutralization
reaction.

•

NaOH (aq) + HCl (aq)

⎯⎯→
⎯

NaCl (aq) + H2O (l)

Mg(OH)2 (aq) + H2SO4 (aq)

⎯⎯→
⎯

MgSO4 (aq) + 2H2O (l)

Precipitation reaction: The reaction in which one of the products formed is an insoluble substance (called precipitate) is
called precipitation reaction.

(5)

AgNO3 (aq) + NaCl (aq)

⎯⎯→
⎯

AgCl (s) + NaNO3 (aq)

CuSO4 + H2S (g)

⎯⎯→
⎯

CuS (s) + H2SO4 (aq)

BaCl2 (aq)+ Na2SO4 (aq)

⎯⎯→
⎯

2 NaCl (aq) + BaSO4 (s)

Oxidation – Reduction Reactions:
The addition of oxygen to a substance, the removal of hydrogen from a substance or the losing of electron(s) is called
oxidation.
The addition of hydrogen to a substance, the removal of oxygen from a substance or the gaining of electron(s) is called
reduction.
The substance which gives oxygen, which removes hydrogen or which gets reduced, are called oxidizing agents.
The substance which removes oxygen, which gives hydrogen or which gets oxidised, are called reducing agents.
The reactions, which involve simultaneous oxidation and reduction, are called redox reactions.

(i)

In following reaction Fe is gaining oxygen, so its oxidation.
Cu is losing oxygen, so its reduction.
Fe is reducing agent and CuSO4 is oxidizing agent.

(ii)

In following reaction Sulphur is losing hydrogen, so its oxidation.
Cl2 is gaining hydrogen, so its reduction.
H2S is reducing agent and Cl2 is oxidizing agent.
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Sodium loses an electron to form sodium ion, so it’s oxidation.
Chlorine gains electron to form chloride ion, so it’s reduction.
2Na + Cl2

⎯⎯→
⎯

2Na+Cl–

2Na

⎯⎯→
⎯

2Na+ + 2e–

(oxidation)

Cl2 + 2e–

⎯⎯→
⎯

2Cl – 1

(reduction)

(iv)

In following reaction Cu2+ is oxidizing agent while Zn2+ is reducing agent.

(v)

2Na + CuSO4

⎯⎯→
⎯

Na2SO4 + Cu

2Na + Cu2+SO42–

⎯⎯→
⎯

2Na+ SO42– + Cu

2Na

⎯⎯→
⎯

2Na+ + 2e–

(oxidation)

Cu2+ + 2e –

⎯⎯→
⎯

Cu

(reduction)

Na is reducing agent while CuSO4 is oxidizing agent

Corrosion:
When metal is attacked by substances around it such as moisture, acids etc., it is said to be corrode and this process is called
corrosion.
•

Silver articles become black after some time when exposed to air. This is because it reacts with sulphur in the air to form a
coating of silver sulphide.

•

Copper reacts with moist carbon dioxide in the air and slowly loses its shiny brown surface and gains a green coat. This
green substance is copper carbonate.

•

Iron when exposed to moist air for a long time acquires a coating of a brown flaky substance called rust.Formula of rust of
iron is Fe2O3 .x H2O
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Rancidity: When fats and oils are oxidized, they become rancid and their smell and taste change. This process is known as
rancidity.
To prevent their oxidation the food items are kept in air tight containers.
Nitrogen gas is filled in potato chips to provide them inert atmosphere and so preventing from rancidity.
Refrigeration of food materials also slows down their oxidation.

_____________________________________________________________________________________________

assignment

1)

Balance the following equations:

a)

C + O2

⎯⎯→
⎯

CO

b)

H2 + O2

⎯⎯→
⎯

H2O

c)

Na + O2

⎯⎯→
⎯

Na2O

d)

Na + H2O

⎯⎯→
⎯

NaOH + H2

e)

Mg + H2O

⎯⎯→
⎯

Mg(OH)2 + H2

f)

Al + H2O

⎯⎯→
⎯

Al(OH)3 + H2

g)

CH4 + O2

⎯⎯→
⎯

CO 2 + H2O

h)

C2H4 + O2

⎯⎯→
⎯

CO 2 + H2O

i)

C2H6 + O2

⎯⎯→
⎯

CO 2 + H2O

j)

C4H10 + O2

⎯⎯→
⎯

CO 2 + H2O

k)

C6H12O6 + O2

⎯⎯→
⎯

CO 2 + H2O

l)

C11H22O11 + O2

⎯⎯→
⎯

CO 2 + H2O

m)

HCl + MnO2

⎯⎯→
⎯

MnCl2 + H2O + Cl2

n)

H2S + I

⎯⎯→
⎯

HI + S

o)

Cu + AgNO3

⎯⎯→
⎯

Cu(NO3)2 + Ag

p)

K + H2O

⎯⎯→
⎯

KOH + H2

q)

Al(OH) 3 + H2SO4

⎯⎯→
⎯

Al2 (SO4) 3 + H2O

r)

MnO2 + Al

⎯⎯→
⎯

Mn + Al2O3

s)

HNO3 + Ca(OH)2

⎯⎯→
⎯

Ca(NO3)2 + H2O
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t)

NaOH + H2SO4

⎯⎯→
⎯

Na2SO4 + H2O

u)

NaCl + AgNO3

⎯⎯→
⎯

AgCl + NaNO3

v)

BaCl2 + H2SO4

⎯⎯→
⎯

BaSO4 + HCl

w)

Fe2O3 + C

⎯⎯→
⎯

Fe + CO

x)

NH3 + Cl2

⎯⎯→
⎯

N2 + NH4Cl

y)

FeS + + H2SO4

⎯⎯→
⎯

FeSO4 + H2S

z)

P2O5 + C

⎯⎯→
⎯

P4 + CO

aa)

Pb3O4 + HCl

⎯⎯→
⎯

PbCl2 + Cl2 + H2O

bb)

S + HNO3

⎯⎯→
⎯

H2SO4 + NO2 + H2O

cc)

Ca3(PO4)2 + SiO2

⎯⎯→
⎯

CaSiO3 + P2O5

dd)

Cu + H2SO4(conc.)

⎯⎯→
⎯

CuSO4 + H2O + SO2

ee)

HNO2 + H2S

⎯⎯→
⎯

S + H2O + NO

ff)

NaOH + Cl2

⎯⎯→
⎯

NaCl + NaClO3 + H2O

gg)

KMnO4 + H2SO4

⎯⎯→
⎯

K2SO4 + MnSO4 + H2O + O

hh)

P + HNO3

⎯⎯→
⎯

H3PO4 + NO2 + H2O

ii)

P4 + KOH + H2O

⎯⎯→
⎯

KH2PO2 + PH3

jj)

Na2CO3 + CH3COOH

⎯⎯→
⎯

CH3COONa + H2O + CO2

2)

Write the balanced equations for following:

a)

Barium chloride + aluminium sulphate

b)

Potassium bromide(aq) + barium iodide (aq)

c)

Zinc + silver nitrate

d)

Hydrogen gas reacts with nitrogen to form ammonia.

e)

Hydrogen sulphide gas burns in air to give water and sulphur dioxide.

f)

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

g)

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

⎯⎯→
⎯

barium sulphate + aluminium chloride

⎯⎯→
⎯

potassium iodide + barium bromide

⎯⎯→
⎯ zinc nitrate + silver

and water.
h)

Aluminium metal replaces iron from ferric oxide giving aluminium oxide & iron.
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i)

Carbon disulphide burns in air to give carbon dioxide &sulphur dioxide.

j)

Magnesium nitride reacts with water to give magnesium hydroxide & ammonia.

k)

Combustion of methane gives carbon dioxide & water vapours.

l)

Combustion of ethane (C2H6) gives carbon dioxide & water vapours.

m)

Potassium metal when treated with aluminum ion gives potassium ion &aluminium metal.

n)

Ferrous sulphate when heated, breaks down into ferric oxide, sulphur dioxide and sulphur trioxide.

o)

Incomplete combustion of methane gives carbon monoxide & water vapours.

p)

Quick lime reacts vigorously with water to produce slaked lime releasing lot of heat energy.

q)

Lead nitrate when heated, decomposes to form lead oxide, nitrogen dioxide and oxygen.

r)

Silver chloride turn grey in sunlight.

s)

Glucose combines with oxygen in the cells in our body and is broken down into carbon dioxide and water and provides
energy.

3)

Why should a magnesium ribbon be cleaned before burning in air?

4)

What are endothermic and exothermic reactions?

5)

Why is respiration considered an exothermic reaction?

6)

Why do we store silver chloride in dark bottles?

7)

Why in an exothermic reaction heat is released?

8)

What are balanced chemical equations? Why should chemical equations be balanced?

9)

Write difference between displacement and double displacement reactions.

10)

What do you mean by precipitation reactions?

11)

What is reduction and oxidation?

12)

What are redox reactions?

13)

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

14)

Oil and fat containing food items are flushed with nitrogen. Why?

15)

Why do we apply paint on iron articles?

16)

A solution of a substance X is used for white washing. Identify X and write its reaction with water.

17)

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

18)

Give characteristic tests for the following gases:
(a)

CO2

(b)

O2

(c)

H2
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Write type of reaction in the following:
(i)

Na

⎯⎯⎯→

Na+ + e–

(ii)

Mg

⎯⎯⎯→

Mg2+ + 2e–

(iii)

Cl + e–

⎯⎯⎯→

Cl –1

(iv)

P + 3e–

⎯⎯⎯→

P 3–

Write oxidation and reduction reactions and identify the substance oxidized and reduced in the following reactions:
(i)

Na + O2

⎯⎯⎯→

Na2O

(ii)

Zn + O2

⎯⎯⎯→

ZnO

(iii)

Cu + Cl2

⎯⎯→
⎯

CuCl

(iv)

H2 + Cl2

⎯⎯→
⎯

HCl

(v)

CuO + H2

⎯⎯→
⎯

Cu + H2O

(vi)

Zn + CuSO4

⎯⎯→
⎯

ZnSO4 + Cu

(vii)

Na + MgCl2

⎯⎯→
⎯

NaCl + Mg

(viii)

MnO2 + HCl

⎯⎯→
⎯

MnCl2 + H2O + Cl2

(ix)

PbS + H2O2

⎯⎯→
⎯

PbSO4 + H2O

(x)

H2S + Cl2

⎯⎯→
⎯

HCl + S

21)

Give one advantage and one disadvantage of corrosion.

22)

What is rancidity? How can this be avoided?

23)

Arrange A, B, C is decreasing order of their reactivity:

24)

A + BO

⎯⎯→
⎯

AO + B

BO + C

⎯⎯→
⎯

no reaction

Arrange A, B, C is decreasing order of their reactivity:
A2O3 + 2B

⎯⎯→
⎯

B2O3 + 2A

3CSO4 + 2B

⎯⎯→
⎯

B2 (SO4)3 + 3C

3CO + 2A

⎯⎯→
⎯

A2O3 + 3C

_____________________________________________________________________________________________
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_________________________________________________________________________________________________________

sOmEthIng

UsElEss

cUm IntErEstIng

_________________________________________________________________________________________________________

•

•

try to balance:
(a)

Zn + HNO3(v.dil)

⎯⎯→
⎯

Zn(NO3) 2 + NH4NO3 + H2O

(b)

Zn + HNO3 (dil)

⎯⎯→
⎯

Zn(NO3) 2 + N2O + H2O

(c)

Zn + HNO3 (conc)

⎯⎯→
⎯

Zn(NO3) 2 + NO2 + H2O

(d)

KMnO4 + H2SO4 + FeSO4

⎯⎯→
⎯

K2SO4 + MnSO4 + Fe2(SO4) 3 + H2O

(e)

K2CrO4 + H2SO4 + FeSO4

⎯⎯→
⎯

K2SO4 + Cr2 (SO4) 3 + Fe2(SO4) 3 + H2O

(f)

K2Cr2O7 + H2SO4 + FeSO4

⎯⎯→
⎯

K2SO4 + Fe2 (SO4) 3 + Cr2(SO4) 3 + H2O

(g)

KMnO4 + H2SO4 + NO

⎯⎯→
⎯

K2SO4 + MnSO4 + HNO 3 + H2O

(h)

HCl + KMnO4

⎯⎯→
⎯

MnCl2 + KCl + H2O + Cl2

(i)

H2C2O4 + H2SO4 + KMnO4

⎯⎯→
⎯

K2SO4 + MnSO4 + CO2 + H2O

(j)

H2C2O4 + H2SO4 + K2CrO4

⎯⎯→
⎯

K2SO4 + Cr2(SO4) 3+ CO2 + H2O

(k)

H2C2O4 + H2SO4 + K2CrO7

⎯⎯→
⎯

K2SO4 + Cr2(SO4) 3+ CO2 + H2O

(l)

Al + H+

⎯⎯→
⎯

Al3+ + H

(m)

Sn2+ + Hg2+

⎯⎯→
⎯

Sn4+ + Hg+

(n)

MnO4– + I– + H+

⎯⎯→
⎯

Mn2+ + I2 + H2O

(o)

H2O2 + I– + H+

⎯⎯→
⎯

H2O + I2

(p)

IO3– + H+ + I–

⎯⎯→
⎯

I2 + H2O

reactivity series:
K>Na>Li>Sr>Ca >Mg>Al >Zn>Cr>Fe>Cd>Co>Ni>Sn>Pb>Cu>Hg> Ag >Au>Pt
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_____________________________________________________________________________________________

______________________________________
ACIDS, BASES AND SALTS
__
Consider compounds like NaCl, MgO, H2SO4, Mg(OH) 2 etc.
When these are in molten state or when dissolved in water, they break up into ions.
NaCl

⎯⎯→
⎯

Na+ + Cl–

MgO

⎯⎯→
⎯

Mg2+ + O2–

H2SO4

⎯⎯→
⎯

2 H+ + SO42–

Mg(OH) 2

⎯⎯→
⎯

Mg2+ + 2 OH–

The process of breaking of a compound in free ions by the action of water is called dissociation or ionisation.
The compound that conducts electricity when dissolved in water or in molten state is called an electrolyte. Acids, bases and salts
are all electrolytes.
A compound which is completely dissociated or ionized in dilute solution and thus produces a lot of ions is called strong
electrolyte.
A compound which is partially dissociated or ionized in dilute solution and thus produces a few ions is called weak electrolyte.
A compound which does not conduct electricity when dissolved in water or in molten state is called a non-electrolyte.

ACIDS:
An acid is a substance which dissociate in water to give hydrogen ions.
An acid which is almost completely ionized in water and thus produces a large number of hydrogen ions is called strong acid. HCl,
HNO3, H2SO4 are some strong acids.
An acid which is partially ionized in water and thus produces a small number of hydrogen ions is called a weak acid. CH3COOH,
H2CO3, H2SO3 are some weak acids.
The hydrogen atoms present in an acid that can be replaced by a metal or a group of elements are called replaceable hydrogen or
acidic hydrogen.
Acids that contain both hydrogen and oxygen are called oxyacids.
Acids that contain hydrogen and other non-metallic element(s) except oxygen are called hydracids.
All sour things that we use in our daily food contain acids. These are organic acids.
Some of the common acids are sulphuric acid, nitric acid, hydrochloric acid. These are inorganic acids or mineral acids.
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The acids may be concentrated or dilute.
When an acidic solution contains large amount of acid, it is said to beconcentrated and if it contains small amount of acid it is said
to be dilute acid.
The number of replaceable hydrogen present in a molecule of acid is called its basicity.
Example:
Acid

HCl

HNO3

H2SO4

H3PO4

basicity

1

1

2

3

monobasic

monobasic

dibasic

tribasic

Acids turn blue litmus red.

properties of acids
•

Acids decompose to form hydronium ion when dissolved in water.
HCl + H2O

⎯⎯→
⎯

H3O++ Cl–

This reaction can also be written in following way.
H+ + H2O

•

•

•

•

⎯⎯→
⎯

H3O+

Acids react with metals to form salts and hydrogen.
2Na + 2HCl

⎯⎯→
⎯

2NaCl + H2

Mg + H2SO4

⎯⎯→
⎯

MgSO4 + H2

Acids react with metal oxides to form salts and water.
CuO + 2HCl

⎯⎯→
⎯

CuCl2 + H2O

Na2O + H2SO4

⎯⎯→
⎯

Na2SO4 + H2O

Acids react with metal carbonates and metal bicarbonates to form salt, water and carbon dioxide.
Na2CO3 + 2HCl

⎯⎯→
⎯

2NaCl + H2O + CO2

NaHCO3 + HCl

⎯⎯→
⎯

NaCl + H2O + CO2

Acids react with base to form salts and water. The reaction between acid and base is called neutralization reaction.
NaOH + HCl

⎯⎯→
⎯

NaCl + H2O

uses:
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•

Citric acid and acetic acid are used as preservative of food and as a flavoring agent.

•

Ascorbic acids is used for the treatment of scurvy and bone marrow.

•

Tartaric acid is used as a component of baking powder.

•

Hydrochloric acid helps in digestion of food. It is also used as a bathroom cleaner.

•

Nitric acid is present in rain water, it forms nitrates in soil which are then used by plants to obtain nitrogen. Nitric acid is
also used in manufacture of fertilizers, explosives like TNT.

Aqueous solution of acids
•

aregenerallysour in taste

•

turn blue litmus red

•

conduct electricity

•

react with bases to form salts and water.

BASES:
A base is a substance which dissociate in water to give hydroxide ions.
A base which is fully dissociated in water and thus produces a large number of hydroxide ions is called a strong base. eg. NaOH,
KOH
A base which is partially dissociated in water and thus produces a small number of hydroxide ions is called a weak base. eg.
NH4OH, Mg(OH) 2.
Bases turn red litmus blue.

properties of bases
•

Bases decompose to form hydroxide ion when dissolved in water.
NaOH

•

2O
⎯H⎯
⎯
→

Na++ OH –

Bases reacts with metals to form salt and hydrogen.
NaOH+ Zn

⎯⎯→
⎯

Na2ZnO2+ H2
Sodium zincate

•

When carbon dioxide is passed through lime water (calcium hydroxide), it turns milky due to formation of calcium
carbonate.
Ca(OH)2 + CO2

⎯⎯→
⎯

CaCO3 + H2O
(white precipitate)

When excess of carbon dioxide is passed the milky colour disappears due to conversion of calcium carbonate into
calcium bicarbonate.
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⎯⎯→
⎯

CaCO3 + H2O + CO2

•

vishal institute

Ca(HCO3)2

Bases react with nonmetallic oxides to form salts and water.
Ca(OH)2 + CO2

⎯⎯→
⎯

CaCO3 + H2O

_________________________________________________________________________________________________________
•

The process of dissolving an acids or a base in water is highly exothermic process. So acid or base must be added to
water slowly (not water to acid) with constant stirring.

•

Mixing of acid or a base with water results in decrease in concentration of ions (H 3O+/ OH –) per unit volume. This is called
dilution.

•

The substances which are both acidic as well as basic are called amphoteric.Eg. = Al 2O3, ZnO

•

The substances which are neither acidic nor basic are called neutral.Eg. = H 2O, CO

_________________________________________________________________________________________________________

pH (power of hydrogen) or (Potential Hydrogenii) or (potential of hydrogen):
It is defined as the negative logarithm of concentration of hydrogen ions

i.e. pH

=

– log10 [H+]

=

– log10 [H3O+]

=

log10

1
[H + ]

[H+] stands for concentration of hydrogen ions.

pH was introduced by Sorensen.
pH has no unit and it varies from 1 to 14.
Substances having pH = 7 are neutral, that more than 7 are bases and pH less than 7 are acids.
Smaller is the pH value, more is the acidic nature.
If [H+] is decreased, pH is increased and vice versa.

Consider two substances A and B with pH 3 and 4 respectively.
A has lesser pH and it has 10 times the concentration of hydrogen ions than the B has.

Consider two substances A and B with pH 3 and 5 respectively.
A has lesser pH and it has 100 times the concentration of hydrogen ions than the B has.

Consider two substances C and D with pH 3 and 6 respectively.
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C has lesser pH and it has 1000 times the concentration of hydrogen ions than the B has.

Importance of pH:

•

Our bodyworks within the range of 7.0 to 7.8. Living organisms can survive only in a narrow range of pH change.
When pH of rain water is less than 5.6, it is called acid rain. When this water flows into the river, it lowers the pH of river
water also. This causes problems to the survival of aquatic life.

•

When we eat sugary food, it gets degraded by a bacteria present in mouth and an acid is formed. When the pH becomes
5.5, tooth enamel gets corroded.
Saliva, which is slightly alkaline, produced in the mouth, neutralizes some acid, but excess acid remains unaffected. The
excess acid can be removed only by the use of tooth paste which is alkaline. Neem stick contains alkaline juice and so it
also helps to reduce tooth decay.

•

Hydrochloric acid produced in our stomach helps in digestion of food without causing any harm to the stomach. But when
amount of HCl goes beyond the certain limit due to indigestion, pain and irritation starts in stomach.
To neutralize the effect of excess acid, a mild base called antacid is usually taken.

•

Honey bee injects a formic acid through its stings which causes pain and irritation. Hence a mild base like baking soda is
applied to treat the wound.
Similarly, the nettle leaves, which have stinging hair, when touched inject formic acid in our body. This causes a burning
pain.

•

Soils are generally acidic. Plants require definite pH range for their proper growth. They do not grow in alkaline medium.
Many plants do not grow in highly acidic or highly alkaline medium.
So highly acidic soil is treated by spreading quicklime, slaked lime or calcium carbonate to lower its acidity.

•

Lemon juice contains an acid. It is used to clean a copper vessel as it converts basic copper oxide (layer on a vessel) into
copper citrate. This copper citrate is washed away and the vessel regains its shine.

•

As a result of physical exercise, stiffness and pain in the muscle start due to formation of lactic acid. The supply of oxygen
in the muscle is reduced. This causes difficulty in the release of energy leading to increase in the rate of anaerobic
metabolism. As a result, lactic acid is accumulated in the muscles.

Some important chemical compounds:

(a)

Common Salt:
Formula:

NaCl

Chemical name:

Sodium chloride

Manufacture:
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⎯⎯→
⎯

NaCl + H2O

Properties:
When electricity is passed through aqueous solution of sodium chloride (brine), it forms NaOH, Cl 2 and H2.
NaCl + H2O

⎯⎯electricit
⎯ ⎯⎯y →

NaOH + Cl2 + H2

In this reaction, chlorine and alkali are produced and so this process is also called chlor-alkali process.

Uses:
•

In food, for making baking soda, washing soda, bleaching powder.

•

It is also used to produce chlorine (used in water treatment, CFC, pesticides, swimming pools), hydrogen (used as fuel)
and sodium hydroxide (used in making soaps, detergents) in chlor-alkali process.

(b)

Bleaching Powder

Formula:

CaOCl2

Chemical name:

calcium oxy chloride

Manufacture:
Ca(OH) 2 + Cl2

Uses:

(c)

⎯⎯ →

CaOCl 2+ H2O

for bleaching cotton, disinfecting drinking water, as oxidizing agent

Baking Soda (sodium bicarbonate)

Formula:

NaHCO3

Chemical name:

sodium hydrogen carbonate

Manufacture:

when carbon dioxide is passed over ammonical brine (mixture of ammonia, common salt, water),
sodium bicarbonate and ammonium chloride are formed.
NH3 + NaCl + H2O + CO2

⎯⎯ →

NaHCO3 + NH4Cl
ammonium chloride

Uses:

as ingredient in antacids, in soda-acid fire extinguishers, for making baking powder (mixture of baking soda and
weak acid like tartaric acid).
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tartaric acid is added to baking soda to remove bitterness due to its basic nature and when baking powder is
heated then carbon dioxide is released which makes cake soft and spongy.

(d)

Washing Soda
Formula:

Na2CO3.10H2O

Chemical name:

sodium carbonate deca hydrate

Manufacture:

Baking soda is heated to form sodium carbonate.
NaHCO3


⎯⎯⎯
→

Na2CO3 + H2O + CO2

Re-crystallization of sodium carbonate gives washing soda.
Na2CO3 + 10 H2O
Uses:

⎯⎯→
⎯

Na2CO3 .10 H2O

as cleaning agent, for removing permanent hardness of water, making glass

If washing soda is exposed to sunlight, then it loses its nine molecules of water of crystallization. This is called
efflorescence.

⎯→
Na2CO3 .10 H2O ⎯⎯ ⎯ ⎯
sunlight

(e)

Na2CO3 .H2O + 9H2O

Plaster of Paris (P.O.P.)

Formula:

1
CaSO4 . H 2O
2

Chemical name:

calcium sulphate hemi hydrate

Manufacture:

When gypsum is heated at 100˚C, Plaster of Paris is formed.

CaSO4 .2 H 2 O

or

(CaSO4 )2 H 2O

100 C
⎯⎯at⎯
⎯→


1
CaSO4 . H 2O
2

gypsum
Uses:

in making statues, toys and making surfaces smooth

_________________________________________________________________________________________________________

Activity - 1:

Acid solution in water conducts electricity
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Activity - 2:

Hydrogen gas is produced when zinc reacts with acid

Activity - 3:

Carbon dioxide gas is produced when sodium carbonate or sodium bicarbonate reacts with

acid
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_________________________________________________________________________________________________________

_____________________________________________________________________________________________

assignment

1)

Acid turns ____ litmus ____.

2)

Water soluble bases are called ____.

3)

Litmus solution is a purple dye which is extracted from a type of plant called ____.

4)

Acids are ____ in taste where as bases are ____.

5)

Acids present in plant materials and animals are called organic acids. Organic acids are ____ acids. (weak/strong)

6)

Acids prepared from the minerals of the earth are called mineral acids. All mineral acids are strong except ____.

7)

Which of the acids, bases and salts conduct electricity?

8)

Most of the metals react with acids and releases ____ gas.

9)

Curd and other food stuffs should not be kept in metal vessels. Why?

10)

Lime stone, marble and chalk are the different forms of ____.

11)

Ethanol is ____ in nature. (acidic/basic/neutral/amphoteric)

12)

Distilled water does not conduct electricity as it does not contain ____.

13)

Why does dry HCl not show acidic nature?

14)

TNT stands for ____.

15)

____ acid is used for removing ‘sacle’ deposits from inside the boilers.

16)

In 1909, ____ derived a scale called pH scale.

17)

pH of solution is ____ proportional to the concentration of hydrogen ions.
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18)

What is the unit of pH?

19)

Substances with pH less than 7 turn ____ litmus ____ and also turn methyl orange indicator ___

20)

Substances with pH more than 7 turn ____ litmus ____ and also turn phenolphthalein indicator ____.

21)

If pH is 0 to 3 than acids are ____ and if pH is 11 to 14 then bases are ____.

22)

Dilute hydrochloric acid produced in our stomach helps in digestion but excess of acid (produced due to over eating)
causes indigestion resulting to pain and irritation. At this time we should take ____ which ____ the acid.

23)

Milk of magnesia (magnesium hydroxide) and baking soda are the most commonly used ____.

24)

Tooth decay starts when pH of mouth falls below ____.

25)

Which acid causes burning pain when we touch nettle plant?

26)

Salt of nitric acids are called ____ and that of acetic acids are called ____.

27)

Metal oxides are ____ in nature.

28)

Non-metallic oxides are ____ in nature.

29)

Salts of weak acids and strong bases give a solution which is ____ in nature.

30)

Water dissociates to give hydrogen and hydroxide ions but is neutral in nature. Why?

31)

What is the common name of (CaSO4) 2.H2O?

32)

If pH of rain water is about ____, then it is called acid rain.

33)

Atmosphere of Venus planet is made up of white and yellowish clouds of ____ acid.

34)

What are the raw materials requires for manufacture of washing soda?

35)

What is ammonical brine?

36)

Why is tartaric acid added to baking powder?

37)

What is the chemical name of P.O.P?

38)

What is efflorescence?

39)

Which gas will be evolved if sodium bicarbonate is added to a solution of tartaric acid?

40)

Which of sodium chloride, plaster of paris, baking soda, washing soda and bleaching powder:

(a)

is required by our body for working of nervous system

(b)

is used as preservative in pickles

(c)

in manufacture of chloroform

(d)

in making cakes, bread

(e)

to remove permanent hardness of water

(f)

as antacid

(g)

melt ice in cold countries

(h)

in fire extinguishers

(i)

in disinfecting drinking water

(j)

as fire proofing material

(k)

making toys, decorative material, chalks

(l)

bleaching cotton

41)

What happens when salt reacts with water under the action of electricity? Why this process is also called chlor-alkali
process?

42)

Why do HCl, HNO3, etc., show acidic character in aqueous solutions while solutions of compounds like glucose and
alcohol do not show acidic character?

43)

Why does an aqueous solution of acid conduct electricity?
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44)

Why does dry HCl not change the colour of the dry litmus paper?

45)

How is concentration of hydronium ions and hydroxide ions change when solution of an acid is diluted?

46)

Do basic solutions have hydrogen ions?

47)

Under what soil condition do you think a farmer would treat the soil of his fields with quick lime or slaked lime or chalk?

48)

Why does distilled water not conduct electricity, whereas rain water does?

49)

pH of solutions A, B, C, D, E are 4, 1, 11, 7, 9. Which of these solutions is
(a) neutral

(b) strongly acidic

(c) strongly alkaline

(d) weakly acidic

(e) weakly basic
50)

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

51)

A milkman adds a very small amount of baking soda to fresh milk. Why? Why does this milk take a long time to set as
curd?

52)

Plaster of Paris should be stored in water-proof containers. Why?

53)

Complete and balance the following reactions:

(i)

H+ + H2O

⎯⎯→
⎯

(ii)

HCl + H2O

⎯⎯→
⎯

(iii)

HNO3 (aq)

⎯⎯→
⎯

(iv)

H2SO4 (aq)

⎯⎯→
⎯

(v)

H3PO4 (aq)

⎯⎯→
⎯

(vi)

HCOOH (aq)

(vii)

Mg(OH) 2 (aq)

⎯⎯→
⎯

(viii)

Al(OH) 3 (aq)

⎯⎯→
⎯

(ix)

NH4OH (aq)

⎯⎯→
⎯

(x)

CH3COOH (aq)

⎯⎯→
⎯

(xi)

Na + HCl

⎯⎯→
⎯
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(xii)

Mg + HCl

⎯⎯→
⎯

(xiii)

Na + H2SO4

⎯⎯→
⎯

(xiv)

Mg + H2SO4

⎯⎯→
⎯

(xv)

Al + H2SO4

⎯⎯→
⎯

(xvi)

Na2O + HCl

⎯⎯→
⎯

(xvii)

Na2O + H2SO4

⎯⎯→
⎯

(xviii)

Ca(OH)2 + CO2

⎯⎯→
⎯

(xix)

NaOH + HCl

⎯⎯→
⎯

(xx)

Ca(OH)2 + HCl

⎯⎯→
⎯

(xxi)

NaOH + H2SO4

⎯⎯→
⎯

(xxii)

Ca(OH)2 + H2SO4

⎯⎯→
⎯

(xxiii)

Al(OH)3 + H2SO4

⎯⎯→
⎯

(xxiv)

NaCl + H2O

(xxv)

Ca(OH) 2 + Cl2

⎯⎯ →

(xxvi)

NH3 + NaCl + H2O + CO2

⎯⎯ →

(xxvii)

NaHCO3


⎯⎯⎯
→

(xxviii)

Na2CO3 + HCl

⎯⎯ →

(xxix)

Na2CO3 + H2SO4

⎯⎯ →

(xxx)

NaHCO3 + HCl

⎯⎯ →

(xxxi)

NaHCO3 + H2SO4

⎯⎯ →

(xxxii)

Na2CO3 + 10 H2O

⎯⎯→
⎯
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(xxxiii)

Na2CO3 .10 H2O

⎯⎯sunlight
⎯⎯
⎯→

(xxxiv)

Na2CO3.10H2O (heat)

⎯⎯→
⎯

(xxxv)

NaOH + Zn

⎯⎯→
⎯

(xxxvi)

Ca(OH) 2 + Cl2

⎯⎯→
⎯

(xxxvii)

CaSO4.2H2O (373K)

⎯⎯→
⎯

(xxxviii)

CaSO4. 2H2O (473K)

⎯⎯→
⎯

_________________________________________________________________________________________________________

sOmEthIng

UsElEss

cUm IntErEstIng

_________________________________________________________________________________________________________

•

Binary Acids (consists of two elements)
Hydrofluoric Acid

-

HF

Hydrochloric Acid

-

HCl

Hydrobromic Acid

-

HBr

Hydroiodic Acid

-

HI

Hydrosulfuric Acid

-

H2S

Ternary Acids (contain hydrogen, a nonmetal, and oxygen)

•

Nitric Acid

-

HNO3

Nitrous Acid

-

HNO2

Hypochlorous Acid

-

HClO

Chlorous Acid

-

HClO2

Chloric Acid

-

HClO3

Perchloric Acid

-

HClO4

Sulfuric Acid

-

H2SO4

Sulfurous Acid

-

H2SO3

Phosphoric Acid

-

H3PO4

Phosphorous Acid

-

H3PO3

Carbonic Acid

-

H2CO3

Acetic Acid

-

CH3COOH

Oxalic Acid

-

(COOH)2

Boric Acid

-

H3BO3

Silicic Acid

-

H2SiO3

Citric acid

C6H8O7
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•

Tartaric acid C4H6O6

•

Lactic acid

•

If pH of a substance changes from 4 to 3, it means [H+] has been made 10 times.

vishal institute

C3H6O3

If pH of a substance changes from 4 to 2, it means [H+] has been made 100 times.
If pH of a substance changes from 4 to 1, it means [H+] has been made 1000 times.
If pH of a substance changes from 8 to 10, it means [H+] has been made 1/100 times.
If pH of a substance changes from 8 to 14, it means [H+] has been made 1/1000000 times.

•

Table Salt is called Namak, Black salt is called Kala Namak and Rock salt is called Sendha Namak.
Iodised table salt contains potassium iodide and dextrose (a stabiliser for the iodide) to prevent goitre and mental retardation.
Black salt has a lower sodium content than table salt and its use helps top lower blood pressure. It also helps in reducing gas
and heartburn.
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Rock salt is mainly used in Ayurvedic medicines and during religious fasts in India. Rock salt is used as a condiment and food
preservative. It is less salty and has a lower sodium content than table salt and hence lowers blood pressure. It is also used as
a digestive aid and a reliever of heartburn.

•

Some useful chemical compounds:

Common Name

Chemical Name

Formula

baking soda

sodium hydrogen carbonate

NaHCO3

or
sodium bicarbonate
bleach (liquid)

sodium hypochlorite

NaClO

hydrogen peroxide

H2O2

bleach (solid)

sodium perborate

NaBO3

Borax

sodium tetraboratedecahydrate

Na2B4O7.10 H2O

brimstone

Sulfur

S

cream of tartar

potassium hydrogen tartrate

KHC4H4O6

Epsom salt

magnesium sulfate heptahydrate

MgSO4.7 H2O

Freon

dichlorodifluoromethane

CF2Cl2

galena

lead (II) sulfide

PbS

grain alcohol

Ethanol

C2H5OH

graphite

Carbon

C

gypsum

calcium sulfate dihydrate

CaSO4.2 H2O

Hypo

sodium thiosulfate

Na2S2O3

laughing gas

dinitrogen oxide

N2O

Lime

calcium oxide

CaO

limestone

calcium carbonate

CaCO3

Lye

sodium hydroxide

NaOH

marble

calcium carbonate

CaCO3

MEK

ethyl methyl ketone

CH3COC2H5

milk of magnesia

magnesium hydroxide

Mg(OH)2

muriatic acid

hydrochloric acid

HCl

oil of vitriol

sulfuric acid

H2SO4

plaster of paris

calcium sulfate ½ hydrate

CaSO4.½ H2O

potash

potassium carbonate

K2CO3
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iron pyrite (fool’s gold)

iron disulfide

FeS2

quartz

silicon dioxide

SiO2

quicksilver

Mercury

Hg

rubbing alcohol

isopropyl alcohol

(CH3)2CHOH

sal ammoniac

ammonium chloride

NH4Cl

Salt

sodium chloride

NaCl

salt substitute

potassium chloride

KCl

saltpeter

potassium nitrate

KNO3

slaked lime

calcium hydroxide

Ca(OH)2

Sugar

Sucrose

C12H22O11

TSP trisodium phosphate

sodium phosphate

Na3PO4

washing soda

sodium carbonate decahydrate

Na2CO3.10 H2O

wood alcohol

methyl alcohol

CH3OH

_________________________________________________________________________________________________________

Life is 10% what happens to you and 90% how you react to it.
You cannot have positive life and negative mind
Always try your best…what you plant now, you will harvest later

_________________________________________________________________________________________________________

______________________________________
METALS AND NONMETALS
__
Every atom of an element wants to become stable by making its valence shell stable.
Metals lose electron to become stable, nonmetals gains electron for the same whereas noble gases neither lose nor gain electron.
Total elements discovered so far = 118
Nonmetals = 18 (includes 6 noble gasses)
Metalloid = 7 (B, Si, Ge, As, Sb, Te, Po)
Naturally occurred on earth = 98
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Stable elements = 80 (others are radioactive)
Most abundant elements in universe = Hydrogen and Helium
Most abundant elements on earth = iron
Most abundant elements in earth’s crust = oxygen

PHYSICAL PROPERTIES OF METALS:

Malleability:

Metals can be beaten into thin sheets. This property is called malleability. Gold and silver are the most malleable
metals. Sodium and potassium are non-malleable metals.

Ductility:

The ability of metals to be drawn into thin wires is called ductility. Gold is the most ductile metal. Sodium and
potassium are non-ductile metals.

Conductivity:

Metals are good conductors of heat. The best conductors of heat are silver and copper. Lead and mercury are
comparatively poor conductors of heat.
Metals are good conductors of electricity as well. Silver is the best conductor of electricity.

Hardness:

Metals are hard but alkali metals (lithium, sodium and potassium) are soft and can be cut with knife.

Melting point:

Metals (except gallium and caesium) have high melting points.

State:

All metals are found in solid except mercury (liquid) at room temperature.

Sonorous:

some metals produce a sound on striking a hard surface and are said to be sonorous.

Luster:

Metals have a shining surface.

PHYSICAL PROPERTIES OF NONMETALS:

Brittle:

Nonmetals are brittle. They cannot be beaten into thin sheets or converted into thin wires. They break when
hammered.

Conductivity:

Nonmetals (except graphite) are bad conductors of heat.

Hardness:

Nonmetals (except diamond) are soft. Diamond is the hardest natural substance known.

Melting point and boiling points: Non-metals (except diamond and graphite) have low melting points and boiling points.
State:

Non-metals are found in solid (sulphur, carbon), liquid (bromine) as well as gaseous (oxygen, nitrogen) state at
room temperature.

Non-sonorous:

Non-metals do not produce a sound on striking a hard surface.

Non-lustrous:

Non-metals (except iodine) are non-lustrous.

CHEMICAL PROPERTIES OF METALS

1)

Reaction with oxygen:
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Almost all metals combine with oxygen to form metal oxides.
Metals + oxygen

⎯⎯→
⎯

metal oxides

Cu + O2

⎯⎯ →

CuO

Al + O2

⎯⎯ →

Al2O3

Most of the metal oxides are basic in nature but some metal oxides like zinc oxide and aluminium oxide are amphoteric in nature i.e.
they shows both acidic and basic character. They react with acids as well as bases to form salts and water.
Al2O3 + HCl

⎯⎯ →

AlCl3 + H2O

Al2O3 + NaOH

⎯⎯ →

NaAlO2 + H2O
Sodium aluminate

ZnO + HCl

⎯⎯ →

ZnCl2 + H2O

ZnO+ 2NaOH

⎯⎯ →

Na2ZnO2 + H2O
Sodium zincate

Most metal oxides are insoluble in water but some of these dissolve in water to form alkalis.
Na2O + H2O

⎯⎯ →

NaOH

K2O + H2O

⎯⎯ →

KOH

Metals such as potassium and sodium react so vigorously that they catch fire if kept in the open. Hence, to protect them and to prevent
accidental fires, they are kept immersed in kerosene oil.
At ordinary temperature, the surfaces of metals such as magnesium, aluminium, zinc, lead, etc., are covered with a thin layer of oxide.
The protective oxide layer prevents the metal from further oxidation.
Iron does not burn on heating but iron filings burn vigorously when sprinkled in the flame of the burner.
Copper does not burn, but the hot metal is coated with a black coloured layer of copper(II) oxide.
Silver and gold do not react with oxygen even at high temperatures.
Anodising is a process of forming a thick oxide layer of aluminium.
Aluminium develops a thin oxide layer when exposed to air. This aluminium oxide coat prevents aluminium from further corrosion.
The resistance can be improved further by making the oxide layer thicker.
During anodising, a clean aluminium article is made the anode and is electrolysed with dilute sulphuric acid. The oxygen gas evolved
at the anode reacts with aluminium to make a thicker protective oxide layer. This oxide layer can be dyed easily to give aluminium
articles an attractive finish.

2)

Reaction with water:
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Metals react with water and produce a metal oxide and hydrogen gas.
Metal + water

⎯⎯ →

metal hydroxide + hydrogen

K + H2O

⎯⎯ →

KOH + H2 + heat

Na + H2O

⎯⎯ →

NaOH + H2 + heat

The reaction of sodium and potassium with water releases lot of heat due to which hydrogen gas catches fire. So sodium and
potassium are kept in kerosene oil.
Metal oxides that are soluble in water dissolve in it to further form metal hydroxide.
Metal + water

⎯⎯ →

metal hydroxide

Ca + H2O

⎯⎯ →

Ca(OH) 2 + H2

In this reaction heat released is not sufficient for hydrogen to catch fire. Also calcium starts floating because the bubbles of hydrogen
gas 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.
Mg + H2O

⎯⎯ →

Mg(OH) 2 + H2

(cold)
Metals like aluminium, iron and zinc do not react either with cold or hot water. But they react with steam to form the metal oxide and
hydrogen.
Al + H2O

⎯⎯ →

Al2O3 + H2

⎯⎯ →

Fe3O4 + H2

(steam)
Fe + H2O
(steam)
Metals such as lead, copper, silver and gold do not react with water at all.

3)

Reaction with acids:

Metals react with acids to give a salt and hydrogen gas.
Na + HCl

⎯⎯ →

NaCl + H2

Mg + H2SO4

⎯⎯ →

MgSO4 + H2

Metals which are less reactive than hydrogen, do not react with acids.
Cu + HCl
Note:

⎯⎯ →

no reaction

Hydrogen gas is not produced when metals react with nitric acid as it is very strong oxidizing agent and so oxidizes hydrogen

to water.
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Reaction of Metals with Non-Metals (electrovalent or ionic bonding):
Bond formed between metal and nonmetal by transfer of electrons is called electrovalent or ionic bond.

Electrovalent Bond
It is the bond formed by losing or gaining of electrons by an atom. The bond is formed between metal and a non-metal.
When atoms lose or gain electrons, they form ions. So this type of bonding is also called ionic bonding.
The compound having electrovalent bond, are called electrovalent (or ionic) compounds.
sodium chloride, calcium chloride, aluminium oxide, magnesium oxide etc. are some examples of electrovalent compounds.

(i) sodium chloride (NaCl)

step I

step II

step III

step II

step III

Explanation:

Na ⎯
⎯→ Na + + e −
Cl + e − ⎯
⎯→ Cl
Adding both

Na + Cl + e − ⎯
⎯→ Na + + Cl − + +e −
Na + Cl ⎯
⎯→ Na + Cl −

(ii) calcium chloride (CaCl2)
step I
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(iii) aluminium chloride (AlCl3)
step I

step II

step III

step II

step III

(iv) aluminium oxide (Al2O3)
step I

More examples:
aluminium nitride

Al3+ N3–

aluminium chloride

Al3+ 3 Cl–

sodium oxide

2Na+ O2–

calcium oxide

Ca2+ O2–

Properties of Ionic Compounds
(i)

Ionic compounds are solids and hard because of the strong force of attraction between the positive and negative ions.

(ii)

Ionic compounds have high melting and boiling points. This is because good amount of energy is required to break the
strong inter-ionic attraction.

(iii)

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

(iv)

Electrovalent compounds do not conduct electricity in solid state because movement of ions is not possible due to their rigid
structure. But solution of ionic compounds or their molten state conduct electricity as the ions are free to move.

Occurrence of Metals:
The elements or compounds, which occur naturally in the earth’s crust, are known as minerals. The minerals from which the metal
can be extracted profitably and comfortably are called ores.

EXTRACTION OF METALS:
Some metals are found in the earth’s crust in the free state. Some are found in the form of their compounds.
The metals like gold, silver, platinum are found in the free state.
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The metals at the top of the activity series (K, Na, Ca, Mg and Al) are so reactive that they are never found in nature as free elements.
The metals in the middle of the activity series (Zn, Fe, Pb, etc.) are moderately reactive. They are found in the earth’s crust mainly as
oxides, sulphides or carbonates. The ores of many metals are oxides. This is because oxygen is a very reactive element and is very
abundant on the earth.

Enrichment of Ores:
The unwanted impurities present in an ore is called gangue.
Removal of gangue present in an ore is called enrichment of ore.
Various methods of enrichment of ore are hydraulic washing, magnetic separation, chemical separation, electrolysis etc.

Extracting Metals Low in the Activity Series:
The oxides of these metals can be reduced to metals by heating alone.
Extraction of Mercury:
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Cinnabar (HgS) is an ore of mercury. When it is heated in air, it is first converted into mercuric oxide (HgO).
HgS + O2

heat
⎯⎯
⎯→

HgO + SO2

Mercuric oxide is then reduced to mercury on further heating.
HgO

heat
⎯⎯
⎯→

Hg + O2

Extraction of Copper:
Copper which is found as Cu2S in nature is converted into copper oxide by heating it in an air.
Cu2S + O2

heat
⎯⎯
⎯→

Cu2O + SO2

Copper oxide is treated with copper sulphide to obtain copper metal.
Cu2S + Cu2O

heat
⎯⎯
⎯→

Cu + SO2

Extraction of Metals in the Middle of the Activity Series:
The metals in the middle of the activity series, such as iron, zinc, lead, copper, etc., are present as sulphides or carbonates in nature.
It is easier to obtain a metal from its oxide, as compared to its sulphides and carbonates. Therefore, metal sulphides and carbonates
must be converted into metal oxides.
The sulphide ores are converted into oxides by heating strongly in the presence of excess air. This process is known as roasting.
The carbonate ores are changed into oxides by heating strongly in limited air. This process is known as calcination.

Extraction of Zinc:
ZnS + O2

heat
⎯⎯
⎯→

ZnO + SO2

(roasting)

ZnCO3

heat
⎯⎯
⎯→

ZnO + CO2

(calcination)

The metal oxides are then reduced to the corresponding metals by using suitable reducing agents such as carbon.
ZnO + C

⎯⎯→
⎯

Zn + CO

Extraction of Manganese and Iron:
The highly reactive metals such as sodium, calcium, aluminium, etc., are used as reducing agents because they can displace metals
of lower reactivity from their compounds.
When manganese dioxide is heated with aluminium powder, the following reaction takes place:
MnO2 + Al

⎯⎯→

Mn + Al2O3 + heat

When ferric oxide is heated with aluminium powder, the following reaction takes place:
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⎯⎯→

Fe2O3 + Al

Fe + Al2O3 + heat

This reaction is also called thermit reaction.

Extraction of Sodium:
The metals high up in the reactivity series are very reactive. They cannot be obtained from their compounds by heating with carbon.
This is because these metals have more affinity for oxygen than carbon.
These metals are obtained by electrolytic reduction.
To extract sodium, electricity is passed through molten sodium chloride. Sodium metal is deposited on cathode and chlorine gas is
produced at anode.
NaCl (molten)

⎯⎯→

Na+ + Cl –

At cathode:

Na+ + e–

⎯⎯→

Na

At anode:

2Cl–

⎯⎯→

Cl2 + 2e–

Electrolytic Refining of copper:

The process of making metal 100% pure is called refining.
Copper obtained after extraction from its ore is made 100% pure by
electrolytic refining.
The process is done voltameter. In this, thick strip of impure copper
acts as anode, thin strip of pure copper acts as cathode and copper
sulphate solution acts as electrolyte.

Copper sulphate solution dissociates as
CuSO4

⎯⎯→

Cu2+ + SO42–

When electricity is passed, following reactions take place:
At anode, each copper atom loses two electrons to form copper ion
Cu
At cathode,

⎯⎯→

Cu2+ + 2e–

each copper ion gains two electrons to form copper atom.
Cu2+ + 2e–

⎯⎯→

Cu

The insoluble impurities settle down at the bottom of the anode and are known as anode mud.
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Corrosion:
Corrosion can be defined as the destructive attack of a metal through interaction with its environment.
•

Silver articles become black after some time when exposed to air. This is because it reacts with sulphur in the air to form a
coating of silver sulphide.

•

Copper reacts with moist carbon dioxide in the air and slowly loses its shiny brown surface and gains a green coat. This
green substance is copper carbonate.

•

Iron when exposed to moist air for a long time acquires a coating of a brown flaky substance called rust.

Alloy:
An alloy is a homogeneous mixture of two or more metals, or a metal and a nonmetal.
It is prepared by first melting the primary metal, and then, dissolving the other elements in it in definite proportions. It is then cooled to
room temperature. We can get the desired properties by this method.
For example, iron is the most widely used metal. But it is never used in its pure state. This is because pure iron is very soft and
stretches easily when hot. But, if it is mixed with a small amount of carbon (about 0.05 %), it becomes hard and strong.
When iron is mixed with nickel and chromium, we get stainless steel, which is hard and does not rust.
22 carats gold means 22 parts of gold is alloyed with 2 parts of copper and silver. This is done as pure gold is soft.
Alloys of mercury are called amalgams.
For example, sodium amalgam is a mixture of sodium and mercury. This alloy is made as sodium is very reactive.

Alloy

constituents

use

Brass

Cu, Zn

screws, rivets

Bronze

Cu, Sn

musical instruments, medals

Alnico

Al, Ni, Co

making permanent magnets

Steel

Fe, C

Building, cutlery, surgical equipment

Stainless steel

Fe, Ni, Cr, C

surgical instruments, utensils,

Solder

Pb, Sn

to join metal pieces in electrical work

Duralium

Al, Cu, some Mn and Mg

aircrafts, pressure cooker

Prevention of Corrosion:
The rusting of iron can be prevented by
•

painting, oiling, greasing, galvanising, chrome plating, anodising or making alloys.

Galvanisation is a method of protecting steel and iron from rusting by coating them with a thin layer of zinc.
Alloying is done to improve the properties of a metal.
Anodizing is the method in which metal is provided a decorative layer of its oxide which prevents metal underneath from corrosion.
For example: Artificial layer of aluminium oxide is made over aluminium to prevent it from corrosion.
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_____________________________________________________________________________________________

assignment

1)

What are metals?

2)

Draw electron structures of sodium and nitrogen ion.

3)

What do you mean by the statement: “meals are malleable and ductile:”

4)

Name two metals that are poor conductor of electricity.

5)

Expand PVC and write its use.

6)

Metals are sonorous. What does it mean?

7)

How many nonmetals have been discovered so far?

8)

How many noble gases have been discovered so far?

9)

Give an example of each neutral and amphoteric oxide.

10)

What is the formula of rust?

11)

What is the nature of force between sodium ion and chloride ion?

12)

What is ionization energy and electron affinity?

13)

Why are nonmetals electronegative in nature?

14)

You are given a hammer, a battery, a bulb, wires and a switch. How would you use them to test whether the given
element is metal or a non-metal?

15)

16)

Name the metal which
(a) is best conductor of heat

(b) is best conductor of electricity

(c) is soft

(d) poor conductor of electricity

(e) is stored in kerosene

(f) is gas

(g) non-malleable

(h) used in thermometer

(i) used in electric wires

(j) noble

(k) have low melting and boiling point

(l) is liquid

(a) is good conductor

(b) has lusture

(c) is liquid

(d) is hard

(e) is solid

(f) is gas

Name the nonmetal which

(g) has high m.p.

17)

Complete the following reactions:
(i)

Na + O2

⎯⎯→
⎯

(ii)

Na2O + H2O

⎯⎯→
⎯

(iii)

K + H2O (l)

⎯⎯→
⎯

(iv)

Fe + H2O (g)

⎯⎯→
⎯
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(v)

Mg + HCl

⎯⎯→
⎯

(vi)

Al + H2SO4

⎯⎯→
⎯

(vii)

Cu + H2SO4

⎯⎯→
⎯

(viii)

CuO + Mg

⎯⎯→
⎯

(ix)

MgO + Cu

⎯⎯→
⎯

(x)

Cl + e–

⎯⎯→
⎯

(xi)

Al2O3 + NaOH

⎯⎯→
⎯

(xii)

MnO2 + Al

⎯⎯→
⎯

(xiii)

Fe2O3 + Al

⎯⎯→
⎯

(xiv)

Mn2O3 +Al

⎯⎯→
⎯

(xv)

K + H2O

⎯⎯→
⎯

(xvi)

Ca + H2O

⎯⎯→
⎯

(xvii)

HgS + O2


⎯⎯→

(xviii)

HgO


⎯⎯→

(xix)

Cu2S + O2


⎯⎯→

(xx)

Cu2S + Cu2O


⎯⎯→

(xxi)

ZnS +


⎯⎯→

(xxii)

ZnCO3


⎯⎯→

(xxiii)

ZnO + C


⎯⎯→

(xxiv)

MnO2 + Al

⎯⎯→

(xxv)

Fe2O3 + Al

⎯⎯→

(xxvi)

NaCl (molten)

⎯⎯→

(xxvii)

CuSO4 (aq)

⎯⎯→

(xxviii)

Na+ + e–

⎯⎯→

O2
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2Cl–

(xxix)
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18)

Name two allotropes of carbon and write three differences between them.

19)

Define activity series, ore, gangue, roasting, enrichment of ore.

20)

Explain why carbonate and sulphide ores are first converted into oxide ores.

21)

What are alkali metals, alkaline earth metals, metalloids and halogens? Give two examples of each.

22)

What are metalloids? Name two major metalloids.

23)

When is the process levigation (hydraulic washing) done?

24)

Write two differences between roasting and calcinations.

25)

Name two process which speeds up the corrosion.

26)

Write A, B, C in decreasing order of their reactivity:

27)

28)

29)

A + BX

⎯⎯→

AX + B

A + CX

⎯⎯→

AX + C

B + CX

⎯⎯→ BX + C

Write A, B, C, D in decreasing order of their reactivity:
A + BY

⎯⎯→

A + CY

⎯⎯→ no reaction

BY + D

⎯⎯→

DY + B

C + DY

⎯⎯→

no reaction

AY + B

Write A, B, C, D in decreasing order of their reactivity:
B + AZ

⎯⎯→ BZ + A

C + AZ

⎯⎯→ no reaction

D + AZ

⎯⎯→ no reaction

D + CZ

⎯⎯→ no reaction

Write A, B, C, D, E in decreasing order of their reactivity:
E + BW

⎯⎯→ no reaction

D + EW

⎯⎯→ no reaction

C + BW

⎯⎯→ no reaction
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A + EW

⎯⎯→ no reaction

A + DW

⎯⎯→ no reaction

A + CW

⎯⎯→ AW + C

vishal institute

Metal

ferrous sulphate

cupric sulphate

zinc sulphate

A

no reaction

displacement

B

displacement

C

no reaction

no reaction

no reaction

displacement

D

no reaction

no reaction

no reaction

no reaction

no reaction

(i)

Write A, B, C, D in decreasing order of their reactivity.

(ii)

What would you observe when B is added to copper sulphate solution?

31)

Give reason:

32)

silver nitrate

(a)

Hydrogen is not evolved when a metal reacts with nitric acid.

(b)

Copper does not react with dilute acid.

(c)

Sodium and potassium are kept in kerosene oil.

(d)

When a piece of iron is dipped into copper sulphate solution, the blue colour of the solution disappears.

(e)

White phosphorus is kept in water.

(f)

Electrovalent compounds are good conductor of electricity.

(g)

Ionic compounds have high melting and boiling points

Draw structure showing bonding in following compounds:
Sodium oxide, magnesium oxide, calcium nitride, aluminium chloride, lithium sulphide, potassium phosphide,
aluminium sulphide, sodium nitride, magnesium chloride

33)

Why electrovalent compounds are also called ionic compounds?

34)

Why do electrovalent compounds not conduct electricity in solid state?

35)

An electrovalent compound exists as XY. Write possible number of valence electrons in X and Y.

36)

Oxide of X is XO. Write formula of its chloride.

37)

Chloride of X is XCl3. Write formula of its oxide.

38)

What is the meaning of 24 carat gold? Which one is better for use: 24 carat or 22 carat gold?

39)

Explain aqua-regia.

40)

Name two metals which will displace hydrogen from acid and two metals which will not.

41)

What type of oxides are made by

42)

What is thermite process?

43)

Explain extraction of zinc from its main ore.

44)

Explain extraction of copper from its main ore.
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45)

Explain extraction of mercury from its main ore.

46)

Explain extraction of sodium from sodium chloride.

47)

Which metal is used as reducing agent?

48)

Write one advantage of corrosion.

49)

Name the metals which start floating in water after some time.

50)

Name the metals which react with
(a) cold water

(b) hot water

(c) steam.

51)

Name the metals which do not react with water at all.

52)

Name the cation and anion present in NaCl.

53)

A boy took sulphur powder on a spatula and heated it. He collected a gas formed by inverting the test tube over it. What
will be the action of gas on (i) dry litmus (ii) moist litmus?

54)

Why can copper be used to make hot water tanks but not steel?

55)

In the electrolytic refining of a metal M, what would you take as anode, the cathode and the electrolyte?

56)

Explain why in spite of their hardness ionic solids are brittle?

57)

How are the oxides of metals reduced which are
(a) very reactive

(b) moderate reactive

(c) very unreactive.

58)

How is aluminium oxide reduced to aluminium?

59)

What is corrosion? Name the metal, which does not corrode.

60)

Name the impurities added to gold for making jewellery.

61)

What is galvanization? What should be electrolyte, anode and cathode used in this process?

62)

Metal reacts with acids and release _____ gas. But this gas is not released when metal reacts with _____. This is
because _____ is strong _____ agent. It oxidizes _____ produced to _____ and itself gets reduced to any of _____ or
_____ or _____.

63)

Ores mined from earth are usually contaminated with large amount of impurities called _____. Process of removing these
impurities is called _____. Different techniques are applied to remove these impurities according to their physical and
chemical properties. After this process ores of metals are converted into _____. Such as sulphide ores are converted
_____ and this process is called _____. Similarly _____ ores are converted into _____ ores and this process is called
calcinations.

64)

Ores of metals in the middle of reactivity series are generally converted into metal oxides as it is easier to reduce oxide
ores to metal as compared to sulphide and carbonates. These metal oxides are reduced to metals by using suitable
reducing agents such as carbon or sometimes some highly reactive metals such as Na/Al/Ca. Ores of metals up in the
reactivity series are reduced to metals by _____. Ores of less reactive metals are reduced by heating alone. For example
cinnabar (ore of _____) is heated in air to form _____ and then further heated to form _____.
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Silver articles become black after some time when exposed to air because it reacts with sulphur on the air to form a layer
of _____.
Copper reacts with moist carbon dioxide in the air and slowly loses its shiny brown surface and gains a green coat. This
green substance is _____.
Iron when exposed to moist air for a long time acquires a coating of a brown flaky substance called _____.
Corrosion of iron is also called _____.
_____ of iron can be prevented by painting, oiling, greasing, galvanizing, chrome plating, anodizing or by making alloys.
Galvanization is the method of providing layer of _____ on _____.
Iron is never used in its pure form as it is _____. When it is mixed with small percentage of _____, it becomes _____.
Alloy is a _____ mixture of metal with _____ or _____.
It is prepared by first _____the primary metal, and then dissolving the other elements in it in _____ proportion.
If one of the metal in an alloy is mercury, then the alloy is called _____.
Brass is a mixture of _____ and _____.
Bronze is a mixture of _____ and _____.
Solder is a mixture of _____ and _____.
Alnico is a mixture of _____ and _____.

66)

The process of making metal 100% pure is called _____.Copper obtained after extraction from its ore is made 100% pure
by _____.The process is done in the container called _____. In this, thick strip of _____ acts as anode, thin strip of pure
copper acts as _____ and copper sulphate solution acts as _____.

67)

Pure gold is also known as _____. It is not suitable for making jewelry as it is _____. It is alloyed with Ag or Cu and made
_____. In India _____ carats gold is used which means _____ parts of gold is mixed with _____ parts of Ag/Cu.

68)

Carbon tetra chloride, petrol ether, acetone, ethanol are examples of ____.

69)

Aqua regia (royal water) is freshly prepared mixture of concentrated _____ and _____ in 3:1. It is one of the few reagents
that can dissolve gold and platinum.

_________________________________________________________________________________________________________

Activity: metals are good conductor of electricity.
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Activity: displacement reaction

Activity: rusting of iron takes place in presence of water and oxygen.

Activity: electrovalent compounds conduct electricity.
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_________________________________________________________________________________________________________

sOmEthIng

UsElEss

cUm IntErEstIng

_________________________________________________________________________________________________________
•

Due to its high value, most gold discovered throughout history is still in circulation. However, it is thought that 80% of the
world’s gold is still in the ground.
Gold is chemically inert, which also explains why it never rusts and does not cause skin irritation. If gold jewelry irritates the
skin, it is likely that the gold was mixed with some other metal.

•

At room temperature, there are 11 gases, and they are hydrogen, nitrogen, oxygen, fluorine, chlorine, and all 6 inert gases,
helium, neon, argon, krypton, xenon and radon.
It is mercury and bromine that are liquids at room temperature.
Rubidium, cesium, gallium, and francium are liquids in room temperature for tropical parts of the world with no AC. All the rest
of the elements are solids.

•

Some of the elements needed by our body:
Oxygen, carbon, hydrogen, nitrogen, calcium, phosphorus, potassium, sulphur, sodium, chlorine, magnesium, iodine, iron,
chromium, cobalt, copper, fluorine, manganese, molybdenum, selenium, vanadium, zinc

•

Platinum is the rarest and heaviest of the precious metals. All of the Platinum ever mined would fit in the average size living
room.

•

Electron affinity (E.A):
Electron affinity of an element is the energy given out when an extra electron is added to its neutral gaseous atom.
Its unit is KJ/mol (kilo Joule/mole).
A(g) + e–

•

⎯⎯→

A– + E.A

Ionisation energy (I.E):
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Ionisation energy of an element is the energy required to remove the electron from a free gaseous atom of an element.
Its unit is KJ/mol (kilo Joule/mole).
A(g) + I.E

⎯⎯→ A+ (g) + e–

Energy required to remove the first electron from the atom is called first ionization energy, that required to remove second
electron from the ion is called second ionization energy, and so on.
1st ionization energy < 2nd ionization energy < 3rd ionization energy
•

If element with atomic number 119 is discovered, its IUPAC name could be ununennium (un + un + ennium) i.e. (1 + 1 + 9) and
its symbol could be Uue
Similarly, elements with atomic numbers122, 127, 135, 149 and 150 could be named as Unbibium (Uub), Unbiseptium (Ubs),
Untripentium (Utp), Unquadennium (Uqe) and Unpetnilium (Upn) respectively.

•

Structure of NaCl

•

Some examples of ionic compounds:
LiF, LiCl, LiBr, LiI, NaF, NaCl, NaBr, NaI, KF, KCl, KBr, KI, CsF, CsCl, CsBr, CsI, BeO, BeS, BeSe , MgO , MgS, MgSe , CaO,
CaS, CaSe, ZnSe , ZnS, ZnO, ZnI2, ZnBr2, ZnCl2, ZnF2, AgCl, AgF, AgBr, AgI , Ag2O, Ag2S, Ag2Se, BaO, BaS, BaSe, CuF,
CuCl, CuBr, CuI, CuO, CuS, CuSe, FeO, FeS, FeSe, CoO, CoS, CoSe, NiO, NiS, NiSe, PbO, PbS, PbSe, SnO, SnS, SnSe,
Li2O, Li2S, Li2Se, Na2S, Na2S, Na2Se, K2O, K2S, K2Se, Cs2O, Cs2S, Cs2Se, BeF2, BeCl2, BeBr2, BeI2, MgF2, CaI2, CaCl2, CaBr2,
CaF2, MgI2, MgCl2, MgBr2, BaF2, BaCl2, BaBr2, BaI2, FeF2, FeCl2, FeI2, FeBr2, CoF2, CoCl2, CoBr2, CoI2, NiF2, NiCl2, NiBr2, CuI2,
NiI2, CuF2, CuCl2, CuBr2, SnF2, SnCl2, SnBr2, SnI2, PbF2, PbCl2, PbBr2, PbI2, FeF2, FeCl2, FeBr2, FeI2, CoF2, CoCl2, CoBr3,
CoI3, NiF3, NiCl3, NiBr3, NiI3, , Li3N, Li3P, Na3N, Na3P, K3N, K3P, Cs3P, Cs3N, SnI4, SnBr4, SnCl4, SnF4, PbF4, PbCl4, PbBr4, PBI4

_________________________________________________________________________________________________________

______________________________________
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CARBON AND ITS COMPOUNDS

_

__

CARBON
Symbol

C

Atomic number

6

Mass number

12

Electronic configuration

2, 4

Valency

4

Isotopes

8

Allotropes

C to 23C

diamond, graphite, Buckminster fullerene

The chemistry of carbon compounds (excluding carbonate, bicarbonates, carbides, cyanides, carbon dioxide and carbon monoxide)
is called organic chemistry.
Carbon always forms covalent bond. It doesn’t lose or gain electrons. If it could gain 4 electrons forming C4 –, it would be difficult for
the nucleus with 6 protons to hold 10 electrons. If it could lose 4 electrons forming C 4 +, it would require a large amount of energy to
remove 4 electrons leaving behind a carbon with 6 protons and only 2 electrons.

Versatile nature of carbon:
Carbon has a tendency to link with other carbon atoms to form large number of compounds. This property is called catenation
property.
Another reason for its large number of compounds is its tetra-valency.
The compounds of carbon with oxygen and hydrogen are organic compounds whereas those with metals and nonmetals are
inorganic compounds.

Allotropes: Substances that are chemically same but physically different are called allotropes.
There are three allotropes of carbon: diamond, graphite, Buckminster fullerene

BONDING IN CARBON
COVALENT BOND:
It is the bond formed by sharing of electrons between two nonmetals.
The compounds formed by sharing of electrons are called covalent compounds.
Examples of covalent compounds are hydrogen molecule, nitrogen molecule, hydrochloric acid, water, carbon dioxide, methane etc.
Covalent bond may be single, double or triple.

(i) hydrogen gas
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step I

step II

step III

(contains 1 single covalent bond)

Alternate method:
step I

step II

(ii) chlorine gas
step I

step II

step III

alternate method:
step I

step II

(contains 1 single covalent bond)

(iii) oxygen gas
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step II

step III

(contains 1 double covalent bond)

(iv) nitrogen gas
step I

step II

(contains 1 triple covalent bond)

(v) hydrogen chloride
step I

step II

step III

(contains 1 single covalent bond)

(vi) carbon dioxide
step I

step II

(contains 2 double covalent bond)
(vii) methane
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step II

(contains 4 single covalent bonds)

(viii) carbon tetra chloride
step I

step II

(contains 4 single covalent bonds)

(ix) ethane (C2H6)
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step II

(contains 7 single covalent bonds)

(x) ethene (ethylene)
step I

step II

(contains 4 single and 1 double covalent bonds)

(xi) ethyne (acetylene)
step I

step II

(contains 2 single and 1 triple covalent bonds)

Electrovalent Compounds
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1)

usually are crystalline solids

are liquid or gasses (very few are solids)

2)

have high m.p and b.p

low m.p and b.p

3)

good conductor of electricity

bad conductor of electricity

4)

are soluble in water and insoluble in organic solvents

are insoluble in water and soluble in organic solvents

5)

are made up of ions

are made up neutral atoms

Note:
Covalent compound may be polar or non-polar.
Consider Hydrogen chloride, the shared electron pair shifts towards chlorine as it is more electronegative. Due to this chlorine gets
slight negative charge and hydrogen gets slight positive charge. In this way, these covalent compounds become polar in nature.

HYDROCARBONS
The compounds made up of hydrogen and carbon only are called hydrocarbons.
They can be classified into saturated and unsaturated hydrocarbons.
Hydrocarbons having all single covalent bonds are called saturated hydrocarbons.
Hydrocarbons having double or triple covalent bond are called unsaturated hydrocarbons.
Alkanes are saturated hydrocarbons while alkenes and alkynes are unsaturated hydrocarbons.

following are the prefix used corresponding to number of carbons atoms:

number of
C-atoms: 1

2

3

4

5

6

7

8

9

10

11

12

prefix:

eth

prop

but

pent

hex

hept

oct

non

dec

undec

dodec

meth

Alkanes:
These are the hydrocarbons in which all carbon atoms are linked to each other by single covalent bond.
Their general formula is Cn H2 n + 2.
Homologous series of alkane is CH4 (methane), C2H6 (ethane), C3H8 (propane), C4H10 (butane), C5H12 (pentane)……
There is a difference of CH2 (chemically) and 14 units (in terms of mass) between any two consecutive homologues of alkanes.
The simplest alkane is methane.

Structure:

vishal institute
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ethane:

propane:

butane:

condensed formula:
CH4

CH3 CH3

CH3 CH2 CH3

CH3 CH2 CH2CH3
or CH3(CH2)2CH3

Alkenes:
These are the hydrocarbons in which two carbon atoms are linked to each other by double covalent bond.
Their general formula is Cn H2 n.
Homologous series of alkene is C2H4 (ethene), C3H6 (propene), C4H8 (butene), C5H10 (pentene), C6H12 (hexene)……
There is a difference of CH2 (chemically) and 14 units (in terms of mass) between any two consecutive homologues of alkenes.
The simplest alkene is ethene (ethylene).

Structure:

IUPAC name:
ethene:

propene:

but-1-ene:

but-2-ene:

condensed formula:
CH2 = CH2

CH2 = CHCH3

CH2 = CHCH2CH3

CH3CH = CHCH3

Alkynes:
These are the hydrocarbons in which two carbon atoms are linked to each other by triple covalent bond.
Their general formula is Cn H2 n – 2.
Homologous series of alkyne is C2H2 (ethyne), C3H4 (propyne), C4H6 (butyne), C5H8 (pentyne), C6H10 (hexyne)……
There is a difference of CH2 (chemically) and 14 units (in terms of mass) between any two consecutive homologues of alkynes.
The simplest alkyne is ethyne (acetylene).

Structure:
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propyne:

but-1-yne:

but-2-yne:

condensed formula:
CH  CH

CH  CCH3

CH  CCH2CH3

CH3C  CCH3

Alkyl Groups: If one hydrogen atom is removed from alkanes, alkyl groups are obtained.
They are named as methyl ( CH3 ), ethyl ( C2 H 5 ), propyl ( C3H 7 ) etc.
Their general formula is Cn H2 n + 1.

IUPAC names:
IUPAC stands for International Union of Pure and Applied Chemistry.

Rules for nomenclature (in brief):
•

Select the parent chain (longest chain) of carbon atoms. The remaining carbon atoms (if any) are called substituents.

•

If longest chain is possible in more than one way, select the chain in a way that the number of branches may be
maximum.

•

Provide lowest number to the branches (substituents) from either side of the parent chain. If there are multiple branches
then their sum must be lower.

•

Different types of alkyl (also halide) branches are written alphabetically.

•

If different substituents are present at equivalent positions, then the lower number is given to the substituents having
lower position in alphabetical order.

•

No space is left between any alphabet or a word while writing IUPAC name.

In common name of these compounds write prefix ‘iso’ for a single methyl branch with 2nd carbon and ‘neo’ for two branches linked
with same carbon atom.
There is no common name of following compound as two carbon atoms (substituent) are not linked to same C-atoms.

Unsaturated Hydrocarbons:

vishal institute
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•

For unsaturated hydrocarbons longest chain must contain double or a triple bond.

•

Give minimum number to double or triple bond.

•

Double bond is preferred if position of double and triple bond is equivalent.

Isomers:
Hydrocarbons having same molecular formula but different structural formula are called isomers.
Simplest alkane to have isomers is Butane.
Butane has two isomers:

Butane

2-methylpropane

(n-butane)

(isobutane)

Pentane has three isomers:

Pentane

2-methylbutane

2,2-dimethylpropane

(n-pentane)

(isopentane)

(neopentane)

Hexane has five isomers:

Hexane

2-methylpentane

(n-hexane)

(isohexane)

vishal institute
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2,3-dimethylbutane

(neohexane)

Isomers of butene:

but-1-ene

but-2-ene

but-1-yne

but-2-yne

Isomers of butyne

_____________________________________________________________________________________________

assignment

1)

Give IUPAC names of following compounds

(i)
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(ii)

(iii)
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(iv)

(v)

(vi)

(vii)

(viii)

(ix)

(x)

(xi)

(xii)

(xiii)

(xiv)

(xv)

(xvi)

(xvii)

(xviii)
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(xix)

(xx)

(xxi)

(xxii)

(xxiii)

(xxiv)

(xxv)

(xxvi)

2)

Why does carbon atom not form ion?

3)

Give reasons for existence of large number of carbon compounds.

4)

The formula exists as XY. Valency of Y is 2. Find number of valence electrons in X if

5)

(i)

XY is covalent compound.

(ii)

XY is good conductor of electricity.

Compound between A and B exists as A2B. What can be the possible valencies of B if
(i)

the compound is good conductor of electricity.

(ii)

the compound is soluble in organic solvents.

6)

Which element has highest electro negativity?

7)

A metal A (atomic number 19) burns in chlorine to produce a white solid chloride B. By means of diagrams, show the
arrangement of electrons in A both before and after the reaction.

8)

What is electrovelency and covalency?

9)

Write general formula of alkanes, alkenes and alkynes.

10)

What is homologous series?

11)

Write formula and IUPAC name of second member of each alkane, alkene and alkyne.

12)

What are the common names of simplest alkane, alkene and alkyne.

13)

Which alkane has 10 carbon atoms? Write formula only.

14)

Which alkane has 100 hydrogen atoms? Write formula only.

15)

Write chemical formula of alkyne having 100 hydrogen atoms.

16)

Find molecular mass of methane and butane.

17)

Find difference in molecular masses of octane and decane.

18)

Draw electron dot structure showing bonding in ethylene.

19)

how will you check whether the given compound is saturated or unsaturated?
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20)

Define isomers.

21)

Expand IUPAC.

22)

Draw all isomers of pentane and write their IUPAC names.

23)

Draw all isomers of butane and write their IUPAC names.

24)

Draw all isomers of hexane and write their IUPAC and common names.

25)

Draw all isomers of heptane and write their IUPAC and common names.

26)

Name the alkane, alkene and alkyne containing 20 hydrogen atoms.

27)

What is the difference between two consecutive homologues of alkenes in terms of mass and chemical composition?

28)

Which hydrocarbon is present in

29)

Name the next homologue of pentyne.

30)

Give IUPAC and common name of the simplest alkane, alkene and alkyne.

31)

Give IUPAC name of the simplest alkane, alkene and alkyne which have isomers.

32)

How can unsaturated hydrocarbons be converted into saturated? Name the process.

33)

Write one use of each: methane, ethene and ethyne.

34)

Which hydrocarbon has highest calorific value and why?

35)

Why do unsaturated substances burn with a sooty flame?

36)

Explain the formation of coal petroleum.

37)

Name three allotropes of carbon.

38)

Why is diamond bad conductor of electricity but graphite is?

39)

Write structural formula of
(i) 1,2 – dichloroethane

(i) LPG

(ii) CNG?

(ii) 1, 1, 2 – tribromoethane

(iii) tetrachloroethane

NOTE:
•

Unsaturated hydrocarbons produce sooty flame when burnt. This is due to presence of double or triple bond in them.
Saturated hydrocarbons do not produce sooty flame.

•

Methane is the hydrocarbon having highest calorific value due to presence of highest percentage of hydrogen in it.

•

In diamond one carbon is linked with four other carbon atoms. There is no free electron and so diamond is bad conductor
of electricity.

•

In graphite, one carbon is linked with three other carbon atoms. Therefore each carbon atom has one free electron. This
makes graphite good conductor of electricity.

_________________________________________________________________________________________________________
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•

The C linked with one C-atoms only is called primary C(1˚). The C linked with two other atoms is called secondary (2˚) atom.
The C linked with three other atoms is called tertiary (3˚) carbon. The C linked with four other atoms is called quaternary (4˚) carbon.
example:
hydrocarbon:

number of 1° C

number of 2° C

number of 3° C

number of 4° C

(isobutane)

3

0

1

0

(isopentane)

3

1

1

0

(neohexane)

4

1

0

1

•

Sodium hydroxide, calcium carbonate, sodium sulphate are some of the compounds containing both electrovalent and covalent
bond.

NaOH

vishal institute

CaCO3

Na2SO4
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Some structures:

tartaric acid

lactic acid

glucose

(C4H6O6)

(C3H6O3)

(C6H12O6)

more prefixes with corresponding number of carbon atoms:
13

14

15

16

17

18

19

tridec

tetradec

pentadec

hexadec

heptadec

octadec

nonadec

20

21

22

24

26

28

30

eicos

heneicos

docos

tetracos

hexacos

octacos

triacont

31

32

33

hentriacontane

dotriacontane

tritriacontane

40

50

60

tetracontane

pentacontane

hexacontane

70

80

90

heptacontane

octacontane

nonacontane

100

120

132

hectane

icosahectane

dotriacontahectane

•

If one was to name the 157-carbon alkane CH3(CH2)155CH3 the name would be heptapentahectane

•

Diamond is formed at pressure of 70,000 atmospheres and 1500°C.
But it changes to graphite if temperature and pressure are lower.

vishal institute
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•

In benzene the position of double bonds changes continuously and this property is called resonance.

•

Polythene is made up of molecules that have upto 20,000 carbon atoms linked together in a long chain.

or

•

Teflon:
used as a non-stick coating for pans and other cookware. It is very non-reactive, partly because of the strength of carbon–fluorine
bonds, and so it is often used in containers and pipework for reactive and corrosive chemicals

Or
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Common name of some compounds:
IUPAC names

common names

ethene

ethylene

propene

propylene

2-butene

β-butylene

1-butene

α-butylene

ethyne

acetylene

propyne

methyl acetylene

1-butyne

ethyl acetylene

2-butyne

dimethyl acetylene.

Allotropes of carbon:
Diamond:
•

Each carbon atom is linked with four other carbon atoms leaving no free
electron. So diamond is bad conductor of electricity.

•

All carbon atoms are linked with each other with strong covalent bonds
forming a rigid three dimensional network. Due to this diamond is hard.

•

Lot of energy is required to break these bonds and so melting point of
diamond is very high.

•

Used as ornament and for cutting marble, granite, glass
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page 60

science for class 10

vishal institute

Graphite:
•

Each carbon atom is linked with three other carbon atoms. So
there is one free electron with each atom. This makes diamond
good conductor of electricity.

•

Carbon atoms are linked with each other with strong covalent bond
forming hexagonal layers. Due to strong bonds melting point of
graphite is high.
The hexagonal layers are held with each other with weak force of
attraction. This makes graphite soft and slippery.

•

Used as lubricant, making electrodes, making pencil leads

Fullerene:

•

•

Also called Buckminster fullerene

•

Formula = C60

•

These are purest allotropic form of carbon

•

Neither too hard nor too soft

•

Used as insulators; as catalyst in photochemical refining

Number of carbon atoms

Number of isomers:

7

9

8

18

9

35

10

75

11

159

12

355

13

802

14

1858

15

4347

16

10359

17

24894

18

60523

19

148284

20

366319

21

910726

22

2278658

23

5731580
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24

14490245

25

36797588

26

93839412

27

240215803

28

617105614

29

1590507121

30

4111846763

40

62481801147341

50

1117743651746953270

100

5.92107 × 1039

Write IUPAC names to following compounds:
1)

3)

6)

vishal institute

2)

4)

5)

7)

8)
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9)
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10)

11)

12)

13)

14)

15)
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16)

_____________________________________________________________________________________________

answers
1) 5 – ethyl – 5 – methylnonane

2) 3, 5, 5, 8 – tetramethyldecane

3) 4 – ethyl – 3, 4, 5 – trimethylheptane

4) 5 – ethylnonane

5) 3, 4, 5 – trimethylundecane

6) 3 – ethyl – 3, 5 – dimethylheptane

7) 1,3,5 - triethylcyclohexane

8) 2 – ethylpent – 1 – ene

9) pent – 1 – en – 4 – yne

10) 1 – bromo – 3 – chloropropane

11) 2, 3, 6 – trimethyloctane
12) 5 – butyl – 3, 7 – diethyl – 2, 2, 8 – trimethyl – 4, 6 – dipropylnonane
13) 4 – ethyl – 4 – methylheptane

14) 4 – (1 – methylpropane) undecane

15) hex – 1 – en – 5 – yne

16) pent – 1 – en – 4 – yne

______________________________________
CARBON AND ITS COMPOUNDS - II_ __
FUNCTIONAL GROUPS
I.

alcohols (CnH2n + 1 OH)

Homologous series

IUPAC names

Common Names

CH3OH

methanol

methyl alcohol

C2H5OH

ethanol

ethyl alcohol

C3H7OH

propanol

propyl alcohol

vishal institute
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C4H9OH
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butanol

butyl alcohol

Simplest alcohol to have isomers is propanol.
It has two isomers: 1 – propanol and 2 – propanol

1 – propanol

2 – propanol

OR

OR

propan–1–ol

propan–2–ol

II.

aldehydes (CnH2n + 1 CHO)

Homologous series

IUPAC names

Common Names

HCHO

methanal

formaldehyde

CH3CHO

ethanal

acetaldehyde

C2H5CHO

propanal

propionaldehyde

C3H7CHO

butanal

butyraldehyde

C4H9CHO

pentanal

valeraldehyde

vishal institute
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III. ketones (RCOR') (R – alkyl group)

Homologous series

IUPAC names

Common Names

CH3COCH3

propanone

dimethyl ketone

CH3COC2H5

butanone

C2H5COC2H5

pentanone

Structure

ethyl methyl ketone

diethyl ketone

Simplest ketone to have isomers is pentanone.
It has two isomers: 2 – pentanone and 3 – pentanone

2 – pentanone

3 – pentanone

OR

OR

pentan – 2 – one

pentan – 3 – one

IV. carboxylic acids (organic acids) (CnH2n + 1 COOH)

Homologous series

IUPAC names

Common Names

HCOOH

methanoic acid

formic acid

vishal institute
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CH3COOH

ethanoic acid

acetic acid

C2H5COOH

propanoic acid

propionic acid

C3H7COOH

butanoic acid

butyric acid

C4H9COOH

pentanoic acid

valeric acid

V. Esters (RCOOR') (R – alkyl group)

Homologous series

IUPAC names

Common Names

HCOOCH3

methyl methanoate

methyl formate

Structure

ethyl methanoate
HCOOC2H5

ethyl formate

CH3COOCH3

methyl ethanoate

methyl acetate

CH3COOC2H5

ethyl ethanoate

ethyl acetate

_____________________________________________________________________________________________
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1)

Write IUPAC and common name of the simplest alcohol, aldehyde, organic acid and ketone.

2)

What are fatty acids?

3)

What is denatured alcohol?

4)

Write two uses of acetic acid.

5)

Write IUPAC and common names of simplest member of alcohol, aldehyde, carboxylic acid, ketone and ester.

6)

Give IUPAC names of the following compounds:

(i)

(ii)

OH

(iii)

OH

CH3 CH CH3

CH3 CH CH2 CH3

(iv)

CH3 (CH2)3CHO

(v)

O
C

O

C

O

(vi)

O
C

O
C

C

(vii)

(viii)

(ix)

(x)

(xi)

(xii)

CH3

C2H5

CH3C CH3

CH3C CH3

OH

OH

(xiii)

vishal institute

(xiv)

C
l

C
l
C
C
l

C

C

C
l
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page 68

science for class 10

C
l

C

C
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C
l
C
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Br
B
r

(xvi)

C

C

B
r

B
r

B B
r r

C

C

B
r

B
r

(xvii)

B
r

(xviii)

(xix)

(CH3)2 CH (CH2)3 CH (CH3)2

(xx)

CH3CHOHCH3

(xxi)

CH3CH2CH3

(xxii)

HCOOCH3

(xxiii)

HOOCCH3

(xxiv)

CH3COC2H5

(xxv)

CH3COOC2H5

(xxvi)

CH3OOCC2H5

(xxvii)

OHCC2H5

_____________________________________________________________________________________________

answers
(i) propan-2-ol

(ii) butan-2-ol

(iii) pentanal

(iv) methyl methanoate

(v) ethanoic acid

(vi) ethanal

(vii) methyl ethanoate

(viii) methyl ethanoate

(ix) butanone

(x) 2-methylprop-2-ol

(xi) 2-methylbutan-2-ol

(xii) 1,1,1,2-tetrachloroethane

(xiii) 1,1,1,2-tetrachloroethane (xiv) pentabromoethane

(xv) 1,1,2,2-tetrabromoethane (xvi) 1,1,2-trichloroethane

(xvii) butan-2-ol

(xviii) 1,1,2,3-tetrachloropropane

(xix) 2,6-dimethylheptane

(xx) propan-2-ol

(xxi) propane

(xxii) methyl methanoate

(xxiii) ethanoic acid

(xxiv) butanone

(xxv) ethyl ethanoate

(xxvi) methyl propanoate

(xxvii) propanal

sOmEthIng
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______________________________________
CARBON AND ITS COMPOUNDS – III __
PROPERTIES OF CARBON COMPOUNDS
2)

Combustion:
Combustion of any carbon compound is exothermic process.
Saturated hydrocarbons produce clean flame whereas unsaturated hydrocarbons (alkenes and alkynes) burn with a yellow
flame resulting to a sooty deposit on metal plates.
Incomplete combustion of even alkanes produces sooty flame.

3)

C + O2

⎯
⎯→

CO2 + heat

CH4 + O2

⎯
⎯→

CO2 + H2O+ heat

C2H4 + O2

⎯
⎯→

CO2 + H2O+ heat

C2H2 + O2

⎯
⎯→

CO2 + H2O+ heat

C2H5 OH + O2

⎯
⎯→

CO2 + H2O+ heat

Oxidation:
alcohols

or acidfied K 2 Cr2 O 7 + heat
⎯alk
⎯. KMnO
⎯ ⎯4 ⎯
⎯ ⎯ ⎯ ⎯ ⎯⎯→ carboxylic acids

CH3OH + O2

or acidfied K 2 Cr2 O 7 + heat
⎯alk
⎯. KMnO
⎯ ⎯4 ⎯
⎯ ⎯ ⎯ ⎯ ⎯⎯→ HCOOH

C2H5OH + O2

or acidfied K 2 Cr2 O 7 + heat
⎯alk
⎯. KMnO
⎯ ⎯4 ⎯
⎯ ⎯ ⎯ ⎯ ⎯⎯→ CH3COOH

Note: Alkaline potassium permanganate and acidified potassium dichromate add oxygen to alcohols to form acids. So they are
known as oxidizing agents.

4)

Addition reactions:
This is the characteristic property of unsaturated hydrocarbons.
(a) Ethene reacts with chlorine as
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C2H4 + Cl2

⎯
⎯→
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C2H4Cl2

1,2-dichloroethane
(ethylene dichloride)
This reaction is called chlorination.
(b) Ethene reacts with hydrogen as
C2H4 + H2

Ni
⎯⎯→

C2H6

This reaction is called hydrogenation (done in presence of nickel, Ni or palladium, Pd)
Hydrogenation is done to convert vegetable oil (unsaturated) into vegetable or vanaspati ghee (saturated)

(c) Ethyne reacts with hydrogen as
C2H2 + H2

Ni
⎯⎯→

Ethyne
C2H4 + H2

C2H4
ethene

Ni
⎯⎯→

C2H6
Ethane

Note: Vegetable oils generally have long unsaturated carbon chains while animal fat have saturated carbon chain. So animal
fats are said to be harmful for health.

5)

Substitution reaction:
This is the characteristic property of alkanes.
CH4 + Cl2

⎯sunlight
⎯⎯
⎯→

CH3Cl + HCl
chloro methane

6)

Alcohols + sodium

⎯⎯
→

sodium alkoxide + hydrogen

C2H5OH + Na

⎯⎯
→

C2H5ONa + H2
Sodium ethoxide

7)

Dehydration of ethanol gives ethene.
C2H5OH

. H 2SO4
⎯conc
⎯⎯
⎯
⎯→

C2H4 + H2O
ethene

8)

Hydration of ethane gives ethanol.
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⎯
⎯→

C2H5OH
Ethanol

9)

Carboxylic acid react with sodium hydroxide to form sodium salt of acids and water.
CH3COOH + NaOH ⎯
⎯→ CH3COONa + H2O
sodium ethanoate

10) The reaction between alcohol and carboxylic acid in presence of sulphuric acid gives ester and water. The process is known as
esterification.
CH3COOH + C2H5OH

⎯acid
⎯
⎯→

CH3COOC2H5 + H2O

11) Esters, in presence of base, decompose to form alcohol and carboxylic acid.
CH3COOC2H5

NaOH
⎯⎯
⎯→

CH3COOH + C2H5OH

12) Ethyl ethanoate combines with sodium hydroxide to form sodium acetate and ethanol.
CH3COOC2H5 + NaOH

⎯
⎯→

CH3COONa + C2H5OH

13) Acetic acid reacts with sodium carbonate to form sodium acetate, carbon dioxide and water.
CH3COOH + Na2CO3

⎯
⎯→

CH3COONa + CO2 + H2O

14) Acetic acid reacts with sodium bicarbonate to form sodium acetate, carbon dioxide and water.
CH3COOH + NaHCO3

⎯
⎯→

CH3COONa + CO2 + H2O

Uses/properties of some organic compounds:
•

Ethanol is liquid at room temperature. It is active ingredient of all alcoholic drinks.
It is also a good solvent and so used in medicines such as cough syrups, tincture iodine and many tonics.

•

Ethanol is used as industrial solvent. To prevent its misuse, it is made unfit for drinking by adding poisonous substances
like methanol. This is called denatured alcohol.

•

Consumption of large amount of ethanol leads to depress the central nervous system. This results in lack of coordination,
mental confusion etc.
Intake of methanol in very small quantity can cause death. Methanol oxidises to methanal in the liver. This causes the
protoplasm (fluid in cell) to get coagulated. Methanol also affects optic nerve causing blindness.

•

Sugarcane plants can be used to prepare molasses which is fermented to give ethanol.
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Some countries use alcohol as an additive in petrol as it is a cleaner fuel and give rise to carbon dioxide and water
vapours in sufficient oxygen.

•

5-8% solution of acetic acid in water is called vinegar and is used widely as preservative in pickles.
The melting point of acetic acid is 290 K and hence it often freezes during winter in cold climates. This freezed acetic acid
is called glacial acetic acid.

•

Esters are sweet smelling substances. These are used in making perfumes and as flavouring agents.
Esters react with water in presence of acid or a base to give back the alcohol and carboxylic acid. This reaction is called
saponification as it is used in the preparation of soaps.

Soaps and detergents:
A soap is the sodium or potassium salt of long chain carboxylic acid.
A soap molecule consists of two parts:
(i)

A non-polar part, which is a long hydrocarbon part. This part is hydrophobic i.e. water repelling.

(ii)

An ionic (polar) part, which is hydrophilic i.e., water attracting.

When a dirty cloth is dipped in soap or detergent solution, the soap and dirt particles come in contact with each other. The
hydrophobic part of a soap molecule comes in contact with dirt while hydrophilic part remains directed towards water. The
hydrophilic part makes the entire molecule soluble in water. When the cloth is agitated the dirt particles come out along with the
soap.

Micelle

Disadvantage of soap:
Water containing calcium and magnesium salts is called hard water.
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These salts reduce the formation of lather when soap is used with hard water. This is because the ions of magnesium and calcium
present in hard water react with soap to form insoluble precipitates (scum).
Due to these reactions lot of soap is wasted. Apart from this scum sticks to the article being washed and also the container in which
it is washed. This leads to formation of dirty mark around the container and the article.
Detergents do not react with calcium and magnesium salts present in hard water. So their efficiency is not affected by the hard
water.

Disadvantage of detergent:
Detergent are non-biodegradable i.e. microorganisms can’t decompose them. Hence when they enter water bodies, disturb aquatic
life.

Difference between soap and detergent:
(i)

Soaps are sodium salts of long chain of fatty acids (carboxylic acids) whereas detergents are sodium salts of long chain
benzene sulphonic acids or the sodium salt of long chain alkyl hydrogen sulphate.

(ii)

Soaps are prepared from animal fats or plant-based oils whereas detergents are prepared from the hydrocarbons extracted
from coal and petroleum.

(iii) Efficiency of soap reduces in hard water whereas there is no effect of hard water on detergents.
(iv) Soaps are biodegradable whereas detergents are not.

•

Sodium palmitate, sodium stearate, sodium oleate are examples of soap

•

sodium dodecyl benzene sulphonates and sodium xylene sulphonate are the examples of detergents.

assignment
1)

What are allotropes? Name three allotropes of carbon.

2)

Which alcohol mixed with water is used to make antifreeze?

3)

What is hydrogenation?

4)

Which acid is present in butter?

5)

What is the number of carbon atoms in the simplest
(i) ester

(ii) ketone

(iii) organic acid

(iv) aldehyde?

Write their IUPAC and common names.
6)

Which product will be formed when ethyl alcohol is oxidised?

7)

Which alcohol and organic acid is required for the preparation of ethyl propanoate?

8)

Which simplest
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(iii) alkyne

(iv) alcohol

(v) ketone

has isomers?
9)

What is the difference between two consecutive homologues of alcohols in terms of mass?

10)

Which of ethane, ethene and ethyne
(i)

is most reactive

(ii)

is most stable

(iii)

undergoes substitution reaction

(iv)

forms polythene on being polymerized

(v)

forms benzene on being polymerized

(vi)

is used for artificial ripening of fruits

(vii)

burns without sooty flame

(viii)

is most calorific

(ix)

can’t be polymerized

11)

How will you test chemically whether the given compound is alcohol or carboxylic acid?

12)

Define functional group, fermentation, denatured spirit, formalin and fatty acids,

13)

Write general formula of alcohols, ketones, organic acids, esters, alkyl group, ethers, amines, nitro group.

14)

Consider any compound RX where R is an alkyl group and X is a functional group. Which of these would define chemical
properties and physical properties of RX?

15)

Complete the following reactions:
(a)

C2H4 + H2O

⎯
⎯→

(b)

CH3COOH + CH3OH

. H 2SO4
⎯conc
⎯⎯
⎯
⎯→

(c)

C2H5COOH + CH3OH

. H 2SO4
⎯conc
⎯⎯
⎯
⎯→

(d)

CH3COOH + C2H5OH

. H 2SO4
⎯conc
⎯⎯
⎯
⎯→

(e)

CH3COOH + NaOH

⎯⎯
→

(f)

CH3CH2CH2OH + C3H7COOH

. H 2SO4
⎯conc
⎯⎯
⎯
⎯→

(g)

C2H5OH + Na

⎯⎯
→

(h)

CH3CH2CH2OH + O2

⎯⎯
→

(i)

CH3OH + O2

⎯⎯
→

(j)

CH3OH + HCOOH

. H 2SO4
⎯conc
⎯⎯
⎯
⎯→

(k)

CH3COOH + Na

⎯⎯
→

(l)

CH3OH

or acidfied K 2 Cr2 O 7 + heat
⎯alk
⎯. KMnO
⎯ ⎯4 ⎯
⎯ ⎯ ⎯ ⎯ ⎯⎯→

(m)

CH3OH + Na

⎯⎯
→
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or acidfied K 2 Cr2 O 7 + heat
⎯alk
⎯. KMnO
⎯ ⎯4 ⎯
⎯ ⎯ ⎯ ⎯ ⎯⎯→

C3H7OH

Give IUPAC names of following:
(i)

C2H5COOH

(ii)

C2H5OH

(iii)

CH3 – CHOH – CH3

(iv)

CH3 – CHCl – CH3

(v)

HCOOCH3

(vi)

HCOOH

(vii)

CH3COOCH3

(viii)

CH3CH3CH2Cl

(ix)

CH3COOH

(x)

CH3COONa

(xi)

HCOONa

(xii)

CH3COOCH3

(xiii)

CH3COOK

(xiv)

CH3ONa

(xv)

CH3 – CH2 – CH2OH

Which of the following belong (or may belong) to the same homologous series?
(i)

C4H6, C4H8, C5H12, C3H8, C3H4

(ii)

C3H6O2, C4H8O, C2H6O, C2H4O2, C5H10O2

18)

Which is next homologue to methanal?

19)

What is esterification?

20)

A compound X is used in cough syrups and many tonics. It is soluble in water in all proportions. Identify X. Write its
formula. Which gas will be evolved when X will react with sodium?

21)

An organic compound ‘A’ has molecular formula C2H6O. It is used as a fuel. Identify it. Write its reaction with ethanoic
acid.

22)

An organic compound ‘A’ of molecular formula C2H4O2 turns blue litmus red and gives brisk effervescence with NaHCO 3.
Identify A and give chemical equation.

23)

‘A’ is major constituent of hard drinks. Oxidation of A gives ‘B’. When mixed with water, ‘B’ is used to preserve pickles. A
and B reacts with each other in presence of ‘C’ to form ‘D’ and water.
Identify A, B, C and D and write all the reactions involved.

24)

Name the alcohol and organic acid required for the manufacture of
(i)

25)

26)

ethyl acetate

(ii)

methyl propanoate.

Name the
(i)

aldehyde derived from ethane

(ii)

an acid derived from ethane.

Two compounds A and B have the same molecular formula C4H8O2. Compound A is an acid and compound B has a fruity
smell.
Suggest chemical and structural formula of A and B.

27)

Which of the vanaspati oil and vanaspati ghee is difficult to be digested and why?

28)

What acts as dehydrating agent during preparation of ethene from ethanol?

29)

Which hydrocarbon contributes green house effect along with carbon dioxide?

30)

Draw structure of benzene.

31)

What is catenation?
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Why does micelle formation take place when soap is added to water? Will a micelle be formed in other solvents such as
ethanol also?

33)

What is the difference between hard water and heavy water?

34)

Why are carbon and its compounds used as fuels for most applications?

35)

Explain the formation of scum when hard water is treated with soap.

36)

What change will you observe if you test soap with litmus paper?

37)

Give a test that can be used to differentiate chemically between butter and cooking oil.

38)

Convert
(i)

ethanol into ethane

(ii)

ethanol into ethanoic acid

(iii)

ethanol into ethyl ethanoate

39)

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

40)

A mixture of oxygen gas and ethyne is burnt for welding. Why a mixture of ethyne and air not used?

41)

Would you be able to check if water is hard by using a detergent?

42)

People use a variety of methods to wash clothes. Usually after adding the soap, they beat the clothes on a stone, or beat
it with a paddle, scrub with brush or the mixture is agitated in a washing machine. Why is agitation is necessary to get
clean clothes?

43)

Carbon has a unique ability to form bonds with other atoms of carbon, giving rise to large molecules. This property is
called _____. Compounds of carbon which are linked by only single bonds are called _____, whereas compounds having
double or triple bonds are called _____. No other element exhibits this property to an extent as seen in carbon
compounds. Silicon forms compounds with H2 which have chains of upto seven or eight atoms, but these compounds are
very reactive.

44)

Saturated hydrocarbons give a _____ flame on combustion whereas unsaturated hydrocarbons give _____ flame with lots
of black smoke. Limiting the supply of air results in production of _____ flame even by saturated hydrocarbon. Fuels such
as coal and petroleum have some amount of _____ in them. Their combustion results in the formation of their oxides
which are major pollutants.

45)

Group of organic compounds having same similar structures and similar chemical properties in which successive
compounds differ by CH2 group is called ____.

46)

What is the general formula of saturated hydrocarbons and cycloalkanes?

47)

Draw structure showing bonding in carbon dioxide, propane and 2-chloropropane.

48)

Write IUPAC name of formaldehyde, acetone, acetylene, ethylene.

49)

Which byproduct is formed during manufacture of soaps?

50)

Give IUPAC names of
(i)
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Write any two compounds having both types of bonds in it.
51)

Why are the carbon and its compounds used as fuel for the most applications?

52)

How will you test whether a given chemical is ethanol or ethanoic acid?

53)

Write chemical, molecular and structural formula of acetic acid and cyclohexane.

sOmEthIng
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Hemoglobin

sucrose

soap

Detergent

Detergent
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_____________________________________________________________________________________________

If people are trying to
bring you down,
it only means
you’re above them
_____________________________________________________________________________________________

______________________________________
CLASSIFICATION OF ELEMENTS_

Johann Wolfgang Dobereiner identified some groups having three elements each with similar properties. He named the groups as
triads. He showed that when triads are written in increasing order of their atomic masses, the atomic mass of the middle was
roughly the average of atomic masses of the other two.
Examples:

6.9

Li, 23Na, 39K

Limitations:

Dobereiner could identify only those triads from the elements known at that time. So this system of

and

14

N, 31P, 74.9As

classification was not found to be useful

John Newlands arranged the known elements in the increasing order of their atomic masses. He started with hydrogen and ended
with thorium (which was the 56th element). He found that every eighth element had properties similar to that of the first like the
octaves in music. This is known as law of Newlands’ octaves.
Example: Li and Na have same properties and Na is eighth element after Li.
Be and Mg have same properties and Be is eighth element after Mg.

Anomalies:
•

This law was applicable up to calcium.

•

It was assumed by Newlands that only 56 elements existed in nature and no more would be discovered in future but it was not
so.

•

He adjusted two elements in the same slot and these two were unlike.
Example:

Co and Ni were in the same column of F, Cl, Br.
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Fe resembles with Co and Ni but it was not with them.
Newlands’ law worked well with light elements only

Mendeleev (Dmitri Ivanovich Mendeleev) is considered as the most important contributor in classifying elements.
He started work when 63 elements were known. He selected hydrogen and oxygen, to explain the relationship between atomic
masses of elements and their physical and chemical properties, as they are very reactive. Mendeleev arranged known elements in a
table known as Mendeleev’s periodic table.
In any table vertical columns are called groups and horizontal rows are called periods.
Mendeleev’s Periodic Law: The properties of the elements are the periodic function of their atomic masses.

Merits:
•

He grouped the elements on more fundamental basis of atomic mass as compared to earlier attempt.

•

He left the proper gaps for the undiscovered elements.

•

Mendeleev’s periodic table could predict the errors in the atomic weights of some of the elements on the basis of their
positions.

Demerits (anomalies):
•

The position of hydrogen could not be explained as electronic configuration of hydrogen resembles with that of alkali metals but
it has many properties similar to halogens.

•

Wrong order of atomic masses could not be explained.

•

The position of isotopes could not be explained.

In the periodic table he placed the elements in increasing order of their atomic masses.
There were 63 elements in this table.
There were 6 periods and 8 groups in Mendeleev’s periodic table.
There was no noble gas discovered at this time.

Henry Moseley showed that the atomic number is the more fundamental property that its atomic masses.
Modern Periodic law: The properties of the elements are the periodic function of their atomic numbers.
In this table the elements are arranged in increasing order of their atomic numbers.

•

There are 18 groups and 7 periods in modern periodic table.

•

There are 2 elements in first period, 8 elements in second as well as third period, 18 elements in fourth as well as fifth period,
sixth period contains 32 elements and seventh period is still incomplete.
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The number of valence electrons determines the group number while the number of shells determines the period number.

example:

electronic configuration of Na is 2, 8, 1
valence electrons = 1 and number of shells = 3

therefore group = 1A (or 1) and period = 3
example:

electronic configuration of Cl is 2, 8, 7
valence electrons = 7 and number of shells = 3

therefore group = 7A (or 17) and period = 3
•

The first group elements are called alkali metals.

•

The second group elements are called alkaline earth metals.

•

The seventh group elements are called halogens.

•

The eighth group elements are called noble gasses.

Characteristics of groups:
1)

Valence electron: The number of valence electrons remains same in a group.

2)

Valency: The valency of elements present in same group is same.

3)

Size of atom: On moving down in a group number of shells increases and therefore size of atom increases.

4)

Reactivity:
Metals: On moving down in a group, size of metals increases. So distance between nucleus and electron to be lost increases.
Therefore attraction between them decreases. So reactivity of metals increases.
Nonmetals: On moving down in a group, size of nonmetals increases. So distance between nucleus and electron to be gained
increases. Therefore attraction between them decreases. So reactivity of nonmetals decreases.

5)

Metallic/Nonmetallic character:
On moving down in a group, reactivity of metals increases and so the metallic character increases.
On moving down in a group, reactivity of nonmetals decreases and so the nonmetallic character decreases.

Characteristics of periods:
1)

Valence electron: The number of valence electrons increases from 1 to 8 on moving from left to right in a period.

2)

Valency: The valency of elements first increases from 1 to 4 then decreases to zero on moving from left to right in a period.

3)

Size of atom: On moving from left to right number of electrons and protons increase but number of shells remain same. So
attraction between them increases. Therefore size of atom decreases.

4)

Reactivity: The reactivity of metals decreases and that of nonmetals increases on moving from left to right in a period.

5)

Metallic/Nonmetallic character:
On moving left to right in a period, effective charge acting on a valence electron increases and so tendency to lose electron
decreases. So, metallic character decreases on moving from left to right in a period.
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On moving left to right in a period, effective charge acting on electron to be gained increases and so tendency to gain electron
decreases. So, nonmetallic character increases on moving from left to right in a period.

Merits:
•

The long form of periodic table is based on the atomic numbers which is the most fundamental property of an element.

•

It explains the periodicity in properties of elements.

•

It tells us why the properties of elements are repeated after uniform intervals.

•

The normal, transition elements and noble gasses have been placed separately.

The elements like boron, silicon, germanium, arsenic, antimony etc which shows the property of both metals and non-metals
are called semi metals or metalloids.

_____________________________________________________________________________________________

assignment

1)

An element belongs to 14th group and 3rd period. Identify it.

2)

An element A belongs to 13th group. Other element B belongs to 17th group. Write formula between them.

3)

Did Dobereiner’s triads also exist in the columns of Newlands octaves?

4)

What were the limitations of Dobereiner’s classification?

5)

State one limitation of Newlands’ law of octaves?

6)

Write oxides of K, Cl, Al, Si, Ba.

7)

Write electronic configuration of following:
(i) Cl

8)

(ii) Cl –

(iii) S2–

{only 1, Li, Na, K}

(iv) Ca2+

Besides Gallium, which other elements have been since discovered that were left by Mendeleev in his periodic table?
{Sc (Scandium), Ge (Germanium)}

9)

What were the criteria used by Mendeleev in creating his periodic table?
{if elements are arranged in increased order of atomic masses, then their properties repeat after regular intervals}

10)

1 picometer = 1 pm = ?? m

11)

What is periodicity?

{ = 10–12}

{repetition of similar properties after regular intervals is called periodicity}
12)

Why do you think the noble gases are placed in separate group?

13)

Name two elements that show properties similar to magnesium. What is the basis of your choice?

14)

Name three elements having
(a) one valence electron

15)

(b) two valence electrons

(c) filled outermost shell

Write all metals among the first ten elements.
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16)

What do have Neon and helium in common?

17)

What is the similarity between Li, Na, K?

18)

By considering the position in the periodic table, which element of the following would you expect to have maximum
metallic characteristic?
Ga, Ge, As, Se, Be

19)

How could the modern periodic table remove various anomalies in Mendeleev’s periodic table?

20)

Which element has
(a)

Two shells, both of which are completely filled with electrons?

(b)

The electronic configuration 2, 8, 2?

(c)

A total of three shells, with four electrons in its valence shell?

(d)

A total of two shells, with three electrons in valence shell?

(e)

Twice as many electrons in its second shell as in its first shell?

21)

Compare and contrast the arrangement of elements in Mendeleev’s periodic table and the modern periodic table.

22)

How does electronic configuration of an atom relate to its position in the modern periodic table?

23)

What property do all elements in the same column of the period table as Boron have?

24)

What property do all elements in the same column of the period table as Fluorine have?

25)

An atom has electronic configuration 2, 8, 7. Identify the element.

26)

Elements A, B, C and D have ‘n’ electrons in their outermost shell. If their atomic radii are 0.33, 0.23, 0.56, and 1.02 units
then which of these have highest atomic number?

27)

Elements A, B, C and D have ‘n’ number of shells. If their atomic radii are 0.33, 0.23, 0.56 and 1.02 units then which of
these have highest atomic number?

28)

Atomic numbers of A, B, C and D are 1, 8, 11 and 19 respectively. Choose the odd element and give reason for your
answer.

29)

What was Dobereiner’s basis of classifying elements?

30)

Which of nitrogen and phosphorous is more electronegative? Why?

31)

Chloride of X is XCl2, which is a solid with high melting point. X would be most likely to be in the same group as of
(a) Na

32)

(b) Mg

(c) Al

(iv) Si

Which of the following statements is not a correct statement about the trends when going from left to right across the
periods of periodic table?

33)

(a)

The elements become less metallic in nature.

(b)

The number of valence electrons increases.

(c)

The atoms lose their electrons more easily.

(d)

The oxides become more acidic.

Doberener tried to arrange elements with similar properties into groups. He identified some groups having three elements
each and name them _____. He showed that when these elements are rearranged in increasing order of atomic masses,
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the atomic mass of the middle was roughly the average of atomic masses of other two. His attempts encouraged other
chemists too to correlate the property of elements with their atomic masses. On more scientist John Newlands arranged
the known elements in order of their increasing _____. He found that every eighth element had property similar to the first.
He called it the law of octaves. But it was found that this law applicable only upto _____. Also many elements discovered
later did not fit into the law of octaves. This law worked for lighter elements only. The main credit of classifying elements
goes to Mendeleev who develop the periodic table of elements on the basis of their fundamental property _____. When
Mendeleev started his work, _____ elements were known. After studying property he placed them accordingly and most
of the elements got a place in increasing order of atomic masses. His table contains _____ groups and _____ periods.
Later _____ showed that atomic number of an element is more fundamental property than its atomic masses. He gave
modern periodic law which states that “properties of elements are a periodic function of their_____.”
In modern periodic table there are _____ groups and _____ periods. Elements placed in first group are called _____, that
in second group are called _____ and elements in _____ group are called halogens.
34)

On moving down is a group, size of elements increases as number of shell ____.

35)

On moving down is a group, size of metals ____, so attraction between valence electron and nucleus ____. So reactivity
of metals and metallic character ____.
In case of nonmetals, on moving down, their size ____, so attraction between ____ and nucleus ____. So, reactivity of
non-metals ____ and hence non-metallic character ____.

36)

Study the following table and answer the questions:
Group

IA

IIA

2

A

B

3

F

IIIA

IVA

VA

VIA

VIIA

C

D

E

β

I

J

Period

4
5

O

G
K

L

P

Q

(a)

Which is the most reactive metal?

(b)

Which is the largest sized element?

(c)

Write chloride of B.

(d)

What is the valency of U?

(e)

Identify H.

(f)

Write all halogens.

(g)

Which of B, P, K is most reactive element? Why?

(h)

Which of D, M, S is most reactive element? Why?

(i)

Which of O, P, Q is most reactive element? Why?

(j)

Which of C, D, E is most reactive element? Why?

(k)

Which is the smallest non-metal?
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(l)

Write the formula between F and J.

(m)

Write the formula between F and G.

(n)

Write the formula between E and N.

(o)

Write oxide of G.

(p)

Write sulphide of K.

(q)

Write nitride of O.

(r)

Write sulphate of K.

(s)

Write cyanide of Q.

(t)

Write any one similarity between G and L.

(u)

What type of bond will be formed between A and J?

(v)

What type of bond will be formed between D and N?

(w)

Write number of valence electrons and valency of β.

Study the following table and answer the questions:
Group

1

2

13

14

15

16

17

G

H

Period
2

A

3

B
D

4

I

5

L

6

P

E

C
F
J

M
Q

N
R

(a)

Write all alkali metals.

(b)

What is the valency of C?

(c)

Write chloride of F.

(d)

Identify I.

(e)

Write formula between S and P.

(f)

Write sulphate of D

(g)

Write hydroxide of E.

(h)

Which type of ion will be formed by E?

(i)

Which is the largest alkali metal?

(j)

Which is the largest metal?

(k)

Which is the largest halogen?

(l)

Which is the largest nonmetal?

(m)

Which is the largest element?

(n)

Which element has highest metallic character?

(o)

Which is more reactive?
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A or L

(ii)

H or K

(iii)

G or H

(iv)

A or B

Study the following table and answer the questions:
Group

1

2

13

14

15

16

17

18

2

A

B

C

D

E

F

G

H

3

I

J

K

L

M

N

O

P

4

Q

R

S

T

U

V

W

X

VI-A

VII-A

VIII-A

Period

39)

(a)

Which of these are alkaline earth metals.

(b)

Which is the largest size metal?

(c)

Which is the largest element?

(d)

How many valence electrons will be there in W?

(e)

Write electronic configuration of G.

(f)

Write formula of bisulphate of C.

(g)

Identify N, P and R.

(h)

Write formula of cyanide of S.

(i)

What type of bond will be formed between K and N?

(j)

What type of bond will be formed between V and N?

Study the following table and answer the questions:
Group

I-A

II-A

III-A

IV-A

B

C

V-A

Period
2

A

3
4

I

E

F

G

J

K

L

M

Q

R

S

U

V

5

O

6

T

P

(a)

Identify E and F.

(b)

Write electronic configuration of J and H.

(c)

What is the nature of O and L?

(d)

Write sulphate of B.

(e)

Write hydroxide of B.

(f)

Write cyanide of P.

(g)

Write valency of L, M, N.

(h)

Write formula between E and H.
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(i)

What type of bonding will be formed between G and L?

(j)

What type of bonding will be formed between G and A?

(k)

Identify noble gasses.

(l)

Write chloride of G.

(m)

Which alkali metal is most metallic?

(n)

Which alkali metal is largest in size?

(o)

Which alkaline earth metal is most reactive?

(p)

Which halogen is the most reactive?

(q)

Which element belonging to 4th group is largest in size?

(r)

Write formulae between
(i)

A and B

(ii)

G and L

(iii)

M and N

(iv)

N and T

_____________________________________________________________________________________________
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sOmEthIng

UsElEss

cUm IntErEstIng

compounds of noble metals:

Platinum hexafluoride

PtF6

Platinum(II) bromide

PtBr2

Platinum(II) chloride

PtCl2

Platinum(IV) bromide

PtBr2

Platinum(IV) chloride

PtCl4

Gold(I) bromide

AuBr

Gold(I,III) chloride

Au4Cl8

Gold(I) sulfide

Au2S

Gold(III) bromide

AuBr3 (but exists primarily as Au2Br6)

Gold(III) oxide

Au2O3

compounds of noble gasses:

krypton hexafluoride

KrF6

xenon hexafluoride

XeF6

HENRY MOSSLEY
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Fun time
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LIFE PROCESSES
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Life Processes : All the basic functions which together keep the living organisms alive to maintain their life on this earth are
called life processes.
The basic functions performed by living organisms to maintain their life are called life processes.

•

The common characteristics of living organisms are as follows:
Movement

:

Living things move by themselves.

Nutrition

:

Living things need food, air and water.

Growth

:

Living things can grow.

Control and Co-ordination (Response to stimuli): Living things can respond to changes around them. They are sensitive.
Respiration

:

Living things respire (release energy from food.

Excretion

:

Living things excrete (get rid of waste materials from their body.

Reproduction :

•

Living things can reproduce. They can have young one.

Nutrition: The processes of intake of food and its utilization by the body is called nutrition.
Food contains nutrients (Carbohydrates, Proteins, fats, minerals and vitamins) which are substances that an organism takes in
and uses for growth and maintenance.

Nutrient: Nutrient is any substance that nourishes a living being.

Modes of Nutrition:
Modes of nutrition means methods of procuring food or method of obtaining food by an organism.
Autotrophic
The mode of nutrition in which an organism synthesizes its own food by the utilisation of only the inorganic nutrients (CO 2, H2O)
present in the surroundings is called Autotrophic.
Heterotrophic
The mode of nutrition in which organisms derive their food from other organisms (Plants/animals) is called heterotrophic
nutrition

•

Autotrophic Mode of Nutrition :
(Auto = Self, Trophic = Nutrition)
The mode of nutrition in which an organism synthesizes its own food by the utilisation of the inorganic substances (CO 2, H2O)
or nutrients present in the surrounding is called autotrophic nutrition.
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Photosynthesis :
Photosynthesis is a biochemical process by which the inorganic constituents like carbon dioxide and water are combined to
form carbohydrates, by green plants and some bacteria in the presence of sunlight energy and chlorophyll, releasing oxygen
as a byproduct.
, chlorophyll
6CO2 + 12 H 2 O ⎯sunlight
⎯⎯⎯
⎯ ⎯⎯→ C6 H12O6 + 6O2 + 6 H 2 O

glucose
Events occurring during photosynthesis :
•

Absorption of light energy by chlorophyll.

•

Conversion of light energy to chemical energy and splitting of water molecules into hydrogen and oxygen.

•

Reduction of carbon dioxide to carbohydrates.

Site of photosynthesis
Photosynthesis takes place in the chloroplasts of green leaves which contains the green pigment called chlorophyll.

Stomata : Stomata are the tiny pores present on the surface of the leaves.
Functions of stomata:
a)

Massive amount of gaseous exchange takes place in the leaves through these pores for the purpose of photosynthesis.

b)

CO2 enters into the leaves by diffusion through guard cells.
Guard cells – guard cells of the stomata is responsible for opening and closing of the pore.
The guard cells swell when water flows into them, causing the stomata pore to open and the plant closes these pores
when it does not need carbon dioxide for photosynthesis and then guard cells shrink.

•

Heterotrophic nutrition :
(Hetero = different, trophic = nutrition)
The mode on nutrition in which organisms derive their food from other organisms (plants/animals) is called heterotrophic
nutrition.
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All animals and non-green plants, bacteria and fungi cannot prepare their food by themselves. They depend upon autotrophs
for their food. As autotrophs are producers, heterotrophs are consumers.

There are different modes of heterotrophic nutrition.
a)

Saprophytic nutrition ( Sapro = rotten, phyte = plant)
The mode of nutrition in which organisms decompose dead and decaying organic matter to obtain nutrients is called
saprophytic nutrition.
Example – Fungi (e.g. bread moulds, mushroom, yeast) and many bacteria are saprophytes.

b)

Parasitic nutrition (Para = feeding, sites = gains)
The mode of nutrition in which organisms live on or inside other organisms (host) and obtain food from the body of the
host without killing them is called parasitic nutrition.
Example – Cuscuta (Amarbel)
Roundworm (Ascaris)

c)

Holozoic nutrition (Holo = whole, Zoic = animal)
The mode of nutrition in which organisms feed on complex substances by ingestion and digest it with the help of enzymes
is called holozoic nutrition.
Example – Herbivores, Carnivores, Omnivores.

•

Nutrition in Amoeba
a)

Intracellular digestion takes place in Amoeba.

b)

Holozoic mode of nutrition in Amoeba involves five steps –

1.

Ingestion: Ingestion involves taking in food. In amoeba since there is no mouth; intake of food may occur at any part of
the body, but it usually takes place at the advancing end i.e. pseudopodia. This process is called phagocytosis.

2.

Digestion: It involves break-down of food into simple soluble form in the food vacuole with the help of enzymes.

3.

Absorption: The food vacuole moves in the endoplasm and the digested food gets diffused into the cytoplasm.

4.

Assimilation: Use of absorbed food to form new protoplasm.

5.

Egestion: The removal or elimination of undigested part of food outside the body by the vacuole.
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Nutrition in Human Beings :
The human digestive system comprises of the alimentary canal and associated digestive glands.
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Mouth: The mouth is the first part of the alimentary canal. It opens into a large buccal cavity. Its main function is to receive
food and start mechanical digestion by mastication of the food.
Important :

Salivary glands – associated with mouth.

The salivary gland produces saliva. The saliva contains an enzyme called salivary amylase that breaks down starch into sugar.
starch

AMYLASE
⎯SALIVARY
⎯⎯⎯⎯
⎯⎯
⎯→

maltose

Oesophagus: The masticated food is thrown into the funnel shaped pharynx which opens into a long food pipe i.e.,
oesophagus.
Important : The lining of canal has muscles which create rhythmic wavelike movements which push the food downward. This
movement is called peristaltic movement.

Stomach: The stomach is J-shaped organ. The food is taken to the stomach through the food pipe or oesophagus. The
muscular walls of the stomach help in mixing the food thoroughly with more digestive juices.

Important : The gastric glands are present in the wall of the stomach.
These release hydrochloric acid, a protein digesting enzyme called pepsin and mucus.
•

Action of HCl :
(i)

It is a germicide and kills bacteria to check purification.

(ii) It provides acidic medium for protein digestion.
(iii) It activates gastric enzymes.
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protiens

•
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⎯PEPSIN
⎯⎯
⎯→

peptones

Action of Mucus :
(i)

Mucus keeps inner wall of stomach wet and smooth.

(ii) It protects the stomach lining from the action of the acid under normal conditions.

Small intestine: From the stomach, the food now enters the small intestine. This is the longest part of the alimentary canal. The
small intestine is the site of the complete digestion of carbohydrates, proteins and fats.
Note:

Herbivores eating grass need a longer small intestine to allow cellulose to be digested.

Important :
(i)

The intestine receives the secretion of the liver and pancreas for digestion of carbohydrates, proteins and fats.

(ii)

The food coming from the stomach is acidic and it has to be made alkaline for the pancreatic enzyme to act.

•

Action of Bile juice:
Bile juice has bile salts and bile pigments. Bile juice has following functions:
a)

Provides alkaline medium for the action of pancreatic and intestinal juice.
Acidity of foods

b)

Nutralised due to alkalinity.

Bile salts breakdown large fat droplets into very fine fat globules. This process is known as emulsification.
Fats

c)

SALTS
⎯BILE
⎯⎯
⎯
⎯→

SALTS
⎯BILE
⎯⎯
⎯
⎯→

Emulsified fat globules.

Bile pigments (Bilirubin and Biliverdin) are formed in liver by breakdown of haemoglobin of worn out RBC’s. They
are waste and are passed out along with faecal matter.

•

Action of Pancreatic juice :
The pancreas secretes pancreatic juice which contains enzymes like trypsin for digesting protein and lipase for breaking
down emulsified fats.

•

Peptones and peptides

sin
⎯tryp
⎯⎯
⎯
→

Amino acid

Carbohydtates

⎯pancreatic
⎯⎯⎯amylase
⎯⎯→

Glucose, fructose and galactose

Lipids (Triglycerides)

⎯LIPASE
⎯⎯
⎯→

Fatty acids, glycerol and Mono-glycerides

The digested food is taken up by the walls of the intestine.
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The inner lining of small intestine has numerous finger-like projections called villi which increase the surface area for
absorption of nutrients. The villi are richly supplied with blood vessels which take the absorbed food to each and every
cell of the body.

Large Intestine: The unabsorbed food is sent into the large intestine where more villi absorb water from this material.
The rest of the material is removed from the body via the anus.

RESPIRATION

Respiration is a biological process in which glucose is oxidized to different products along with release of energy.
On the basis of respiration is of two types:
a)

Aerobic respiration

b)

Anaerobic respiration

a)

Aerobic respiration: The respiration in which organic food is completely oxidized with the help of oxygen into carbon
dioxide and water is called Aerobic respiration.

C6 H12O6

⎯in
⎯cytoplasm
⎯⎯
⎯→

pyruvate

ia
⎯in
⎯mitochondr
⎯⎯⎯
⎯
→

(6-carbon

(3 carbon

Molecule)

molecule + energy)

carbon dioxide + water + energy

(Presence of O2)

Note: Breakdown of pyruvate using oxygen takes place in mitochondria. This process breaks up three-carbon pyruvate
molecule, to give three molecules of carbon dioxide and the other product is water. Since this reaction takes place in the
presence of oxygen, it is called aerobic respiration.

b)

Anaerobic respiration: The respiration in which organic food is partially oxidized due to absence of oxygen is called
Anaerobic respiration.
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C6 H12O6

⎯in
⎯cytoplasm
⎯⎯
⎯→

(6-carbon
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pyruvate
(3-carbon

Molecule)

⎯in
⎯yeast
⎯
⎯→

ethanol + carbon dioxide + energy

(absence of O2)

molecule + energy

(2-cabon
molecule)

Note: Breakdown of glucose (6-carbon molecule) into a three carbon molecule called pyruvate (in cytoplasm) and then
further the pyruvate is converted into Ethanol and Carbon dioxide. This process takes place in yeast during fermentation.
Since this reaction takes place in the absence of oxygen, it is called anaerobic respiration.

Anaerobic respiration takes place in muscles.
C6 H12O6

⎯in
⎯cytoplasm
⎯⎯
⎯→

(6-carbon
molecule)

pyruvate

⎯in
⎯our
⎯muscle
⎯ ⎯cells
⎯
⎯→

(3-carbon

(Lack of O2)

molecule + energy)

lactic acid + energy
(3-carbon
molecule)

When there is lack of oxygen in muscles, pyruvate is converted into lactic acid which causes cramps during sudden
activity.

•

•

Process of Breathing:
a)

Air is taken into the body through the nostrils.

b)

The air passing through nostrils are filtered by fine hairs and mucus which lining the passage.

c)

The air from nasal cavity enters into the lungs. (Each bronchus is connected to the lung)

d)

Rings of cartilage present in the throat. These ensure that the air passage does not collapse.

e)

In the lungs each bronchus divides into a large number of thin tube like structures called bronchioles.

f)

The bronchioles have tiny air sacs at their ends called alveoli.

g)

Alveoli are the site of exchange of gases.

h)

The walls of alveoli are the site of exchange of gases.

Mechanism of Breathing:
Breathing exhibits inspiration and expiration of air between atmosphere and alveoli of the lungs. It is affected by the expansion
and contraction of the lungs.

a)

Inspiration: In the process of inspiration movement of fresh air into the lungs taken place as follows:

Nostrils → Nasal Cavities → Pharynx → Trachea → Bronchi → Bronchioles → Alveolar ducts → Alveoli
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From the alveoli oxygen passes into the blood of the capillaries and carbon dioxide diffuses from the blood to the lumen of
the alveoli.
During this process chest expands while diaphragm contracts.

b)

Expiration : In the process of expiration air (CO2) moves out of the lungs and volume of thoracic cavity decreases. The
air (CO2) comes out through following sequence.
Alveoli → Alveolar ducts → Bronchioles → Bronchi → Trachea → Pharynx → Nasal cavities → Nostrils

During this process chest contract and diaphragm relaxes.
Note :

Haemoglobin is the respiratory pigment which is responsible for taking oxygen from the air in the lungs and carry it to the
tissue which are deficient in oxygen before releasing it.
Haemoglobin has a very high affinity for oxygen and these pigments are present in RBC’s (Red Blood Corpuscles)

Following steps are involved during respiration.
•

Breathing is the inflow and outflow of air between atmosphere and alveoli of the lungs.

•

Diffusion of gasses across alveolar membrane.

•

Transport of gases by the blood (haemoglobin)

•

Diffusion of oxygen and carbon dioxide between blood and tissues

•

Utilization of oxygen by the cells and release of carbon dioxide.

•

Transportation : Transportation is life process by which substances synthesized or absorbed by which substances
synthesised or absorbed in one of the body are carried to other parts where they are consumed.
Transportation in Human Beings:
Blood is a fluid connective tissue that circulates in the body. It consists of the following components.
(a) Plasma

(b) Red Blood Corpuscles

(c) White Blood Corpuscles

•

Blood consists of fluid medium called plasma in which the cells are suspended.

•

Plasma transports food, carbon dioxide and nitrogenous wastes in dissociated form.

•

Oxygen is carried by the red blood cells.

•

Other substances like salts, are also transported by the blood.
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Human Heart:

Structure of the heart:
•

Heart is a muscular organ.

•

It is the main pumping organ which is as big as our fist.

•

Heart is enclosed in a membrane called Pericardium which protects it from mechanical shocks.

•

The heart has four chambers, two upper chambers (atria) and two lower chambers (ventricles).

•

The right and left parts are separated by a septum to prevent oxygenated and deoxygenated blood from mixing.

Working of Heart:
•

The rhythmic contraction and relaxation of these muscles result in heartbeat.

•

When the muscles are relaxed, deoxygenated blood is passed into right atrium by large vein, Vena Cava.

•

Now the right atrium contracts and right ventricle expands, the blood enters right atrium to right ventricles through a
tricuspid valve which prevent backflow of blood at the time of contraction of ventricles.

•

The right ventricle pumps this oxygenated blood to the lungs through pulmonary artery.

•

The blood is carries by Pulmonary Vein which pours it into left atrium (when it expands).

•

When the left atrium contracts, the oxygenated blood enters the left ventricles through a bicuspid valve.

•

When it contracts, the blood is pumped into aorta, the largest artery and distributed to all body parts.
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Note: The wall of ventricle is thicker than the wall of atria because ventricles have to pump blood into various organs while atria
have to receive blood.

Double Circulation: Double circulation is the process by which the cardiovascular systems of many vertebrates such as mammals
and birds circulate blood throughout their bodies. In this system, the heart pumps the blood twice to perform its function. The first
pumping sends the blood to be circulated though the lungs, and the second pumping circulates the blood throughout the body.

The Tube Vessel:
a)

Arteries:
•

Arteries are thick walled vessels which transport blood from the heart to all body parts.

•

Heart pumps blood into arteries with great pressure (Thick walled).

•

Arteries carry oxygenated blood (exception – pulmonary artery which carry deoxygenated blood from right atrium to
the lungs).

b)

Veins:
•

Veins are thin walled vessels which transport blood from various body organs to the heart.

•

Veins do not have pressure (thin walled).

•

They have valves to prevent backflow of the blood.

•

Veins carry deoxygenated blood (exception – pulmonary vein which carries oxygenated blood from the lungs to left
atrium)
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Capillaries:
•

Capillaries are thin and narrow blood vessels which occur at the terminals of arteries and veins.

•

Their walls are permeable so that exchange of food materials (dissolved nutrients), gases (O2 and CO2) and excretory
products may take place with the tissues around the capillaries.

•

The dense network of capillaries approaches each and every part of the body.

•

The flows are very slow in capillaries.

Platelets:
•

Platelets are minute, spherical and non-nucleated corpuscles.

•

When an injury is caused, the blood platelets release certain chemicals which are called platelet factors (Thromboplastin)

•

These factors circulate around the body (in blood) and form a blood clot wherever there is a leakage in vessel due to injury
to prevent blood loss.

Lymph:
•

Lymph is a fluid connective tissue, colourless, consists of plasma and white blood cells.

•

Through the pores present in the walls of capillaries some amount of plasma, proteins and blood cell escape into
intercellular spaces in the tissues to form lymph (having no RBC’s) and contains very less protein.

•

Lymph is drained into lymphatic capillaries from intercellular spaces and join to form large lymph vessel.

•

These lymph vessels open into larger veins finally.

•

Lymph carries oxygen, food nutrients, waste products, digested and absorbed fat from intestine and drains excess fluid
from extracellular fluid back to the blood.

Transportation in Plants:
•

Xylem and phloem are called Vascular tissues in plants.

•

Roots absorb water and minerals from the soil.

•

They are transported upwards and distributed to all the parts of
the plant through xylem.

•

Leaves prepare carbohydrates by the process of photosynthesis
and their food is distributed to all the parts of the plant through
phloem.

Transport of Water:
•

Water along with dissolved minerals in it, is conducted upwards by water conducting channels which are formed by
xylem tracheids and vessels of roots, stem and leaves. These channels are interconnected. The absorption of water
and dissolved minerals take place by roots through root hairs.
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These are in direct contact with the soil and they take up ions from the soil actively. The root hairs absorb water from
the soil by the process of osmosis and take in minerals by the process of diffusion. This is how a difference in
concentration of ions is created between the root and the soil which enables water into roots to compensate the
difference in concentration. Water and minerals dissolve in it, move through root and reach the root xylem.

•

The root xylem is interconnected with stem xylem and leaves. So, it reaches upto the leaves. Leaves utilize water and
minerals to prepare food. Through requirement of water for the process of photosynthesis and other metabolic activities
of plants is very less (about 1% to 2%), the rest of the water is expelled from the leaves.

Transpiration and Ascent of Sap
•

Plant roots continuously absorb water, but the requirement is low.

•

So, a lot of water evaporates through tiny openings present at the lower surface of leaves called stomata.

•

The continuous loss of water in the form of water vapour through stomata is called transpiration.

•

This continuous evaporation of water through stomata creates a suction force which pulls water from the xylem cells of
roots and provides an upward movement of water and minerals dissolved in it.

•

This upward movement of water and minerals from the plant roots to its leaves is called ascent of sap.

•

Transpiration also helps in temperature regulation.

Transport of Food and Other Substances
•

Food is prepared by the green leaves of the plant by the process of photosynthesis.

•

The products of photosynthesis (food molecules) enter the phloem cells.

•

These are in soluble form.

•

The phloem elements transport this soluble food material to all parts of the plant.

•

This transport of nutrients from the leaves to different parts of plant including roots is called translocation.

•

The direction of translocation may be both upwards and downwards.

•

Besides the food molecules, phloem also transports amino acids, other metabolites (synthesised in the leaf) and
hormones (synthesised at the tips of root and shoot).

•

These are transported to the storage organs of roots, fruits, seeds and to growing organs.

•

Every part of a plant requires energy for building, growth and maintenance. Therefore, translocation is a very necessary
and vital activity for plants.

•

In this process the materials enter the phloem tissue using energy from ATP molecules.

•

Soluble material is then transferred from the tissue of phloem to other tissues which have less pressure than in the
phloem. According to the requirement of a plant, the material is translocated from higher osmotic pressure areas to the
lower osmotic pressure areas.

Excretion in Human Beings:

vishal institute

page 106

science for class 10

vishal institute

The biological process involved in the removal of the harmful of the harmful metabolic wastes from the body is called excretion.

The whole process of urine formation can be divided into three steps:
(i)

Ultrafiltration

(ii)

Tubular reabsorption

(iii) Tubular secretion.
(i)

(ii)

Ultrafiltration:
•

The walls of the glomerular capillaries and Bowman’s capsule being very thin and semi-permeable, act as ultrafilters.

•

Renal artery (afferent arteriole) brings the blood into glomerulus which contains urea wastes.

•

Due to a capillary pressure exerted on the blood, it passes through glomerulus.

•

A part of water, nitrogenous wastes, glucose, amino acids and minerals etc. are filtered out in the Bowman’s capsule.

Tubular reabsorption:
When the glomerular filtrate containing useful substances as well as waste substances pass through the tubule, then
useful substances are reabsorbed by the wall of tubule and returned to blood.

(iii) Tubular secretion:
The cells of renal tubule also remove wastes from blood and pass into the filtrate by secretion. This removes ammonia,
urea, uric acid.
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The liquid now flowing is urine which is collected in the pelvis. Ureters of either side carry urine from pelvis to the bladder.
When enough urine gets accumulated, then by the contraction and relaxation of muscles, the urine is released outside the
body through urethra.

Excretion in animals play vital role to maintain the body normal.
•

Excretion maintains water content to the body fluid.

•

It eliminates metabolic waste.

•

Osmoregulation regulates ionic and fluid volume.

•

Excretion also controls pH of body fluid.

•

Sweating from skin eliminates certain substance and provides cooling effect on the body surface.

Artificial Kidney:
An artificial kidney is a device to remove nitrogenous waste products from the blood, in the case of kindey malfunction.
This process is called dialysis.
•

Dialysis machine works on the principle of osmosis and diffusion.

•

It has a multiple layer of sheets of a cellophane material that allows small molecules to pass through.

•

As blood passes between the sheets of the dialysis machine, the wastes from the blood pass into the dialyzing fluid by
diffusion.

Excretion in Plants:
•

Plants perform excretion but their methods are absolutely different than animals.

•

Plants have various waste products like oxygen (photosynthetic waste), carbon-dioxide (respiratory waste), excess water
and the metabolites.

•

To get rid of O2 and CO2, stomata play the most important role.

•

The gases are expelled out through stomata by the process of diffusion.

•

Through transpiration plants eliminate excess water continuously.

•

Some other metabolites get accumulated in leaves or some dead cells. The leaves get yellow and detach (shed) from the
twig at the point of petiole.

•

Some plant wastes get stored in vacuoles of the cells. Resin, gum and latex are some of the waste products of plants.

•

Some waste products are excreted into the soil by the plants.

•

Some plant wastes accumulate in the bark. Shedding of bark in some trees is also a method of excretion in plants.

Differences

Breathing

vishal institute

Respiration

page 108

science for class 10

vishal institute

➢

It is simply intake of oxygen &removal of carbon dioxide.

It is an oxidation of food to form CO2,H2O and energy

➢

No energy is released.

Energy is released in the form of ATP.

➢

No enzymes are involved.

Enzymes are involved

Aerobic respiration

Anaerobic respiration

➢

Takes place in the presence of Oxygen

Takes place in the absence of oxygen

➢

Occurs in mitochondria

Occurs in Cytoplasm

➢

End products are CO2 and H2O

End products are alcohol or lactic acid

➢

It shows complete breakdown of food

It shows partial breakdown of food

➢

It generates maximum energy (38 ATP)

it generates less energy (2 ATP)

Arteries

Veins

➢

Carry blood from the heart to various body parts

Carry blood from different body parts to the heart

➢

Carry oxygenated blood (except pulmonary artery)

Carry deoxygenated blood(except pulmonary vein)

➢

Blood flow with high speed &under high pressure

Blood flow with low speed &under low pressure

Transportation of water

Transportation of food

➢

Xylem to conduct water & dissolved minerals

Phloem transport soluble products of photosynthesis

➢

Transpiration promotes water and upward movement of

Transport of photosynthetic product is called translocation

water & minerals
➢

Conducts only one direction i.e., from roots to branches

Conducts in both upward and downward directions

and leaves

_____________________________________________________________________________________________

assignment

1)

Why are plants green in colour?

2)

What is nutrition? What are the different modes of nutrition?

3)

What processes would you consider essential for maintaining life?

4)

What are the living organisms called that cannot make their own food?

5)

In which form, food is stored in the plants?

6)

Name process performed by the green plants to obtain their foods.

7)

What energy transformation takes place in photosynthesis?
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8)

Write balanced chemical equation to represent photosynthesis.

9)

Where do plants get each of the raw materials required for photosynthesis?

10)

Why all life would come to an end if there were no green plants?

11)

How do the guard cells regulate opening and closing of stomata pores?

12)

What is compensation point?

13)

If a plant is releasing carbon dioxide and taking in oxygen during the day, does it mean that there is no photosynthesis
occurring? Give reason.

14)

Which is the first enzyme to mix with food in digestive tract?

15)

What causes movement of food inside the elementary canal?

16)

Why do ventricles have thicker wall than atria?

17)

Name any two parasitic plants and two parasitic animals.

18)

Name the process by which amoeba engulfs its food?

19)

Where does digestion begun?

20)

What is the role of saliva in the digestion of food?

21)

Name the enzyme present in saliva.

22)

What is the significance of emulsification of fats?

23)

Which is the food constituent that bile helps to digest and absorb?

24)

What do you mean by emulsification of fat?

25)

Which part of bile juice is useful in digestion?

26)

The gall bladder stores bile. A patient has had his gall bladder removed and needs a special diet. Which nutrient free diet
would be suitable for this patient?

27)

How is small intestine designed to absorb digested food?

28)

Herbivores have longer small intestine than carnivores. Why?

29)

What is villi? Write its function.

30)

Name three different glands associated with the digestive system in humans. Also name their secretion.

31)

How are fats digested in our body? Where does this process take place?

32)

Which part of alimentary canal help in eliminating the unabsorbed food? How is the exit of waste material regulated?

33)

Explain the process of digestion of food in mouth, stomach and small intestine in human body.

34)

What is the name given to the process of using the absorbed food for producing energy?

35)

What are the different ways in which glucose is oxidized to provide energy in various organisms?

36)

Write the role of
(i)

acid in our stomach.

(ii)

digestive enzymes.

(iii)

saliva in digestion of food.

(iv)

pancreatic enzymes in human body
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Write differences between
(i)

autotrophic nutrition and heterotrophic nutrition

(ii)

photosynthesis and respiration.

(iii)

ingestion and egestion.

(iv)

aerobic and anaerobic fermentation

(v)

fermentation and lactic acid formation

38)

What are the end products formed during respiration in yeast?

39)

Why do aquatic animals breathe faster than the terrestrial animals?

40)

Name the substance that is oxidized in the body during respiration.

41)

Why are lungs divided into very small sac-like structures?

42)

Which cells are the site of exchange of gasses?

43)

Haemoglobin is a respiratory pigment in human beings. Justify this statement.

44)

Why do the walls of trachea not collapse when there is less air in it?

45)

How are the alveoli designed to maximize the exchange of gases?

46)

How are the lungs designed in human beings to maximize the area for exchange of gases?

47)

How is oxygen and carbon dioxide transported in human beings?

48)

After long running, you may experience cramps in your leg muscles. What are the reason behind this?

49)

What is the principle of exchange of gases?

50)

Name the respiratory pigment in human beings.

51)

Write the path travelled by a molecule of oxygen when it enters the body.

52)

Plants have low energy levels as compared to animals. Explain.

53)

What happens to breathing rate during vigorous exercise?

54)

Give reasons:
(i)

Rings of cartilage are present in trachea.

(ii)

Lungs always contain a residual volume of air.

55)

List three characteristics of lungs which make them an efficient respiratory surface.

56)

What is the fate of the glucose formed as a result of photosynthesis? Explain in detail.

57)

Why is there extra air in our lungs after exhaling?

58)

Why will simple diffusion not need the requirement of human beings?

59)

What prevents the back flow of blood inside the heart during contraction?

60)

Why do arteries have thick walls as compared to veins?

61)

Why is it necessary to separate oxygenated and deoxygenated blood by mammals and birds?

62)

What would be the consequences of a deficiency of haemoglobin in our bodies?

63)

Describe double circulation in human beings. Why is it necessary?

64)

Name the component of blood that helps in the formation of blood clot in the event of a cut.
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65)

What is blood pressure? How is it measured?

66)

Write function of blood vessels and blood platelets.

67)

What will happen if platelets are absent in the blood?

68)

What is the other name of SA node?

69)

In which form, iron is present in haemoglobin?

70)

What is the role of transpiration pull in transportation?

71)

From where do roots obtain water and minerals?

72)

Which organ of plant body helps in osmo-regulation?

73)

What are the components of transport system in highly organized plants?

74)

What is translocation? How does it take place in plants?

75)

The mode of excretion is completely different in unicellular and multicellular organisms. Justify.

76)

What happens to glucose that enters the nephron among the filtrate?

77)

Excretion is a vital life process. Explain.

78)

Why is right kidney slightly lower in position as compared to the left kidney?

79)

What will happen if there is sudden shortage of water in the body?

80)

What do you mean by artificial kidney?

81)

Give two point of differences between respiration in plants and that in animals.

82)

A few drops of iodine solution were added to rice water. The solutions turns blue-black. What does it indicate?

83)

When air is blown from mouth into a test tube containing lime water, the lime water turns milky due to presence of ____.

84)

Draw a well labeled diagram of following:
(i)

Stomata

(ii)

Human heart.

(iii)

Human digestive system.

(iv)

Respiratory system

(v)

Nephron

_______________________________________________________

Mistakes are the proof
That
You are trying
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_______________________________________________________

______________________________________
CONTROL AND COORDINATION
__
Control and Coordination: The process through which two or more organs interact and complement the functions of one another
is called control and coordination.

Stimulus and Response:
(a)

Anything or change in the environment that causes an organism to react, is called stimulus.

(b) The reaction or action of an organism in reply of the stimulus is called a “response”. For example, when we touch a hot
object we pull our hand away. Here ‘heat’ is ‘stimulus’ and pulling away of hand is ‘response’.
(c)

Light, heat, sound, taste, smell, water, gravity, air etc. are common stimuli.

(d) In animals this control and coordination is brought about by two ways: (1) by endocrine system, (2) by nervous system.
(e)

Endocrine glands secrete various hormones which move to the site of action.

(f)

Nervous system is a system of nerves which carry impulse to the brain, which in-turn shows the reaction.

(g) Plants do not have a nervous system, but all the control is exercised by hormones.

Coordination in Animals:

(a)

In animals coordination is not related merely with chemicals but also specialized cells called neurons, play very important
role to respond stimuli.

(b) Animals have a nervous system and endocrine system working together to coordinate various activities.
(c)

These nerve cells or nervous receive information from one part of the body and transmit it to another part of brain.

Structure of Nerve Cells (Neuron):
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Structure of Neuron

Neuromuscular junction

(a)

Neuron is the structural and functional unit of nervous system.

(b) It is the longest cell of the body.
(c)

A neuron is composed of three parts: cell-body, dendrites and axon.

(d) Cell-body: The cell-body [Cyton] is like other body cells, containing a central nucleus surrounded by granular cytoplasm.
(e)

Dendrites: Dendrites are hair like projections connected to cyton. These are branched. These receive the stimulus and
pass the impulse on to the cyton.

(f)

Axon: Axon is a long process that arises from the cyton. It transmits impulses from the cell body to the next neuron.

Working of Neuron:
(a)

Informations are acquired at the end of the dendritic tip of a nerve cell sets off a chemical reaction that creates an
electrical impulse.

(b) This impulse travels from the dendrite to the cell body, and then along the axon to its end.
(c)

At the end of the axon, the electrical impulse sets off the release of some chemicals.

(d) These chemicals cross the gap, or synapse, and start a similar electrical impulse in a dendrite of the next neuron.
(e)

This is how nerve impulses travel in the body.

(f)

A similar synapse finally allows delivery of such impulses from neurons to other cells, such as muscle cells or gland.

Reflex Action:
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A reflex action is an automatic, unconscious, involuntary and spontaneous response to a stimulus acting on the specific
receptor.

(b) When suddenly a pointed object pricks your foot, you immediately withdraw your leg or if you touch hot water unknowingly,
you withdraw your hand immediately and involuntarily.
(c)

These types of sudden and involuntary responses to any stimulus area called reflex actions.

(d) The reflex actions are fast, quick and automatic.
(e)

Some common examples of reflex actions are encountered in our daily life, like quick closing of eyes when an object
suddenly approaches or a strong beam of light is flashed across.

Reflex Arc:
The path way of response from stimulus to muscle action is called reflex arc. It completes as follows:

Mechanism of reflex action:
If the finger is accidentally pricked by a needle, the hand is suddenly withdrawn. The sensation of pain is received by skin (receptor)
and carried to the spinal cord through sensory neuron (nerve). The spinal cord sends motor impulses to the muscles through the motor
neuron (nerve). The muscles of hand contract, resulting in the withdrawal of finger or hand. This reflex occurs in the fraction of seconds.

Nervous System in Human Beings
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Spinal cord is made up of nerves which supply information to think about.
➢

Thinking involves more complex mechanisms and neural connections.

➢

These are concentrated in the brain, which is the main coordinating centre of the body.

➢

The brain and spinal cord constitute the central nervous system. They receive information from all parts of the body and
integrate it.

➢

The brain also has to send message to muscles.

➢

The communication between the central nervous system and the other parts of the body is facilitated by the peripheral
nervous system consisting of cranial nerves arising from the brain and spinal nerves arising from the spinal cord.

➢

The brain thus allows us to think and take actions based on that thinking.

The Human Brain
The brain has three such major parts or regions, namely (a) fore brain, (b) mid brain, (c) hind brain.

(a)

Fore brain: It includes cerebrum and hypothalamus.
It has regions for learning, memory, intelligence and reasoning. From various receptors impulses are received in different
specialized regions through sensory neurons (nerves). Interpretation of these impulses is made putting them with impulses
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obtained with other receptors and information already fed in the brain and appropriate decision is made. It is, therefore decision
making part of the brain and also responsible for sensation of smell. Forebrain also has centers controlling involuntary activities
of body such as hunger, thirst etc.
(b)

Mid brain: The mid brain is a small thick-walled structure which is comprised of two pairs of optic lobes which are the centres
of vision, hearing, temperature regulation, sleep cycle, motor control (movement) information from the brain.

(c)

Hind Brain: The hind brain is located below and behind the cerebrum.
It is composed of:
(1) Cerebellum

(2) Pons

(3) Medulla oblongata.

Cerebellum: It maintains the posture and balance (equilibrium) of human body. It also controls the co-ordination and adjustment of
movement of our body. If coordinates muscular activity of the body.
Pons: It is broad band of fibres which connects cerebrum, cerebellum and medulla oblongata. It participates in regulation of respiration.
Medulla oblongata: It is continued as spinal cord in the neural canal of vertebral column. It is reflex centre for vomiting, coughing,
sneezing and swallowing. It also controls heartbeat, breathing, involuntary movements of the viscera (cavities of internal organs) etc.
Medulla oblongata is a vital part of the brain.

How are these tissues protected?
➢

A delicate organ like the brain, which is so important for a variety of activities, needs to be carefully protected.

➢

The brain sits inside a bony box. Inside the box, the brain is contained in a fluid-filled balloon (cerebro spinal fluid). It acts
as a shock proof cushion and protects brain from mechanical shocks.

Chemical Coordination in Plants
➢

Plants do not possess a brain or nervous system, so their response to various stimuli is controlled by plant hormones and
growth regulators

➢

These plant hormones are the chemical substances that perform control and coordination in plants.

➢

These are found in very minute quantities in plant tissues.

➢

These are produced in specific cells of the plant and then transferred to another part where they influence various
physiological processes.

Phyto-hormones are of different types:
1.

Auxins:
•

It is a plant growth regulator present at growing tips of roots and shoots.

•

Cell enlargement is the characteristic feature of auxin. It is caused by loosening of cell wall.

•

It induces root formation.

•

It kills unwanted herbs.
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It promotes apical dominance.

•

Promotes phototropism and geotropism (tropical movements).

vishal institute

Note:
Auxin is plant growth regulator which is sensitive to light. It is present at the growing apices of root tip and shoot tip and it promotes
the growth of cells. When light falls on the plant, auxin moves away from the light. Therefore, the concentration of auxin increases on
the shady side of the plant. Auxin stimulates the growth of cells on the shady side of the plant which causes bending of the plant to
the other side. This gives appearance that the stem of the plant bends in the direction of light.

2.

3.

4.

5.

Gibberlins:
•

It causes cell elongation and increases the length of internode of genetically dwarf plants.

•

It helps in cell growth of stem and leaves. It can’t induce root anyway.

•

It breaks natural dormancy of seeds and buds. They induce to grow.

•

It promotes fruit growth and development.

•

Promotes seed germination and flowering.

Cytokinins:
•

It induces cell division by chromosome doubling.

•

It delays senescence.

•

It promotes lateral buds (lateral dominance).

•

It increases resistance of plant to high or low temperature.

•

Spray of cytokinins to green vegetables keeps them fresh for several days.

•

Stimulates leaf expansion.

Ethylene (ripening hormone):
•

It is a gaseous hormone.

•

It helps in ripening of fruit.

•

It helps in root initiation.

•

It initiates senescence of leaves and flowers.

•

It promotes abscission of leaves (leaf drop).

Abscisic acid (ABA):
•

It is also known as stress hormone.

•

It is stimulated by drought, water logging and other adverse conditions.

•

It causes dormancy in buds, underground stem and seeds.

•

It promotes shedding of flowers and fruits.

•

It reduces rate of transpiration (anti-transpirant).
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•

It shows antagonist (reverse) effect to gibberellins and auxins.

•

It causes leaf fall, wilting of leaves.

•

It causes closing of stomata.
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Tropical Movement:
Plants show some movements in order to respond external stimuli. This response of an organism in the direction of a stimulus
or away from it is called tropism or tropical movement. These are of different types according to the stimuli.

(1)

Phototropism: When a growing plant receives light from a single direction, its own stem (bends)
towards that light. So the movement of the stem (tip) in the direction of light is called phototropism.

(2)

Geotropism: The roots of the plants always grow towards gravity. So, the downward movement of roots in response to the
gravitational force is called geotropism. As roots move towards the pull of gravity, they are called positively geotropic
whereas stems move away from the pull of gravity, they are called negatively geotropic.

(3)

Chemotropism: When a pollen grain reaches the stigma of a flower, a pollen tube grows towards ovary due to a chemical
produced by the ovule during fertilization. So, the movement due to tropic response to chemicals is called chemotropism.

(4)

Thigmotropism: Tendrils and other climbing parts of a plant are sensitive to touch. When tendrils come in contact with a
solid object they curl around it and cling. So, the tropical response to solid surface or touch is called thigmotropism.
Mechanism:
Some plants like pea climb up other plants or fences by means of tendrils. These tendrils are sensitive to touch. When they
come in contact with any support, the part of the tendril in contact with the object does not grow as rapidly as the part of
tendril away from the object. This causes the tendril to circle around the object and thus cling to it.

(5)

Hydrotropism: The tendency of plant roots to grow towards water is called hydrotropism.

(6)

Nastic Movements: It is interesting to observe the closing and drooping leaves of touch me not plant when you touch it.
These leaves also fold up when darkness falls. So, in this plant (Mimosa pudica) the movement is neither towards nor away
from the stimuli and is called nastic movement.

Chemical Coordination in Animals:
A group of cells or tissues that secrete some chemical substances of specific nature is called a gland.

Glands are of two types: Exocrine glands and endocrine glands.
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Exocrine glands: The gland that secretes its product into a duct called exocrine gland.
Endocrine glands: The glands that secretes its product directly to the blood, is called endocrine gland. Endocrine glands do not
possess any ducts, so these are called ductless glands. The secretion of endocrine or ductless gland is called hormone.

Hormones:
Hormones are chemical messengers which help in control and coordination of various activities of the body.
(a)

Endocrine glands secrete hormones which are poured directly into the blood stream from where they reach different parts
of the body.

(b) Hormones are secreted in trace amounts and reach from the site of synthesis to the place of action.
(c)

The organ that is influenced by the particular hormone is called the target organ or that hormone.

(d) Hormones help in regulation of various physiological processes like metabolic activities, growth, reproduction etc. in the
body.

Some characteristics of hormones are:
1.

They are secreted by endocrine glands.

2.

They are secreted in trace amount.

3.

They are poured directly into the blood.

4.

They act as chemical messengers.

5.

They act on specific tissues or target organs usually away from their source.

6.

Their excess or deficiency, both may lead to serious consequences.

7.

They are not stored in the body and excreted from the system.

Some Important Endocrine Glands
1.

Adrenal glands:
(a)

On top of each kidney, there is one endocrine gland – adrenal gland.

(b) They secrete hormone adrenaline.
(c)

The main function of adrenaline hormone is to regulate heart beat, breathing rate, blood pressure and carbohydrate
metabolism.

(d) This hormone is secreted in small amount all the time, but when a person is frightened, an excess amount of hormone
adrenaline is secreted and it makes the person to face and response the situation.
(e)

Excess amount of adrenaline increases the heart beat and breathing in order to supply more oxygen to our muscles.
The blood supply to the digestive system and skin is reduced due to contraction of muscles around small arteries.
This enables the person to fight or flight.

2.

Pituitary gland:
(a)

Pituitary gland is present just below the brain.
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(b) It controls the function of a number of other endocrine glands. So, it is known as master gland.
(c)

It produces six hormones. One of them is growth hormone (or GH). It controls the growth of tissues and development
of the body.

(d) In childhood, if growth hormone is secreted in less amount, the person remains short, it is termed as dwarfism. If
growth hormone is secreted in less amount, person becomes very tall. It is termed as giantism.

3.

Thyroid gland and thyroxin hormone
(a)

Thyroid gland secretes the hormone thyroxin.

(b) Thyroxin regulates the metabolism of carbohydrates, proteins and fats.
(c)

Less secretion of thyroxin leads to goitre and mental retardation.

(d) Iodine is necessary to synthesize hormone thyroxin. It is the reason, people are advised to use iodised salt.
4.

Pancreas and hormone insulin
(a)

Hormone insulin is secreted by pancreas. This hormone regulates the amount of sugar in blood.

(b) If insulin is not secreted in required amount, level of blood sugar increases, this condition is called diabetes.

5.

Testes and ovaries and their hormones
(a)

Testes (present in males) secrete testosterone (a male hormone). It regulates the development of male sex organs
and secondary male characters such as moustache, beard, deeper voice etc.

(b) Ovaries (present in females) secrete hormone estrogen and progesterone.
(c)

Hormone estrogen regulates the development of female sex organs and secondary female characters such as
development of mammary glands (breasts), soft voice, deposition of subcutaneous fat etc.

(d) Hormone progesterone controls the uterus change and regulate menstrual cycle.
Feedback mechanism: The secretion of hormones in precise quantity is done by feedback mechanism. For example, if sugar
level in blood increases, the cells of pancreas respond for producing more insulin.

Key Endocrine Glands
Endocrine glands

Hormones

Pituitary

Growth hormone

Functions
Development of bones and muscles under secretion leads to ‘Dwarfism’.
Over secretion leads to ‘Gigantism’

Thyroid

Thyroxin

Regulation of metabolism of carbohydrates, fats and proteins.

Pancreas

Insulin

Lower blood glucose level by increasing glucose utilisation.

Glucagon

Increases blood glucose level.
Regulation (increasing) of blood pressure, heart beat, carbohydrate

Adrenal

Adrenalin and corticoids
metabolism (during emergency) and mineral balance.

vishal institute

page 121

science for class 10

vishal institute

Regulation of growth, development and functions of male accessory sex
Testis (in males)

Testosterone
organs and secondary sexual characteristics like moustache,
Regulation of growth, development and function of female accessory

Ovary(in females)

Estrogen

sex organs and secondary sexual characters like mammary glands, hair
pattern and voice.

Progesterone

Inhibition of ovulation during pregnancy and control of growth of foetus.

_____________________________________________________________________________________________

assignment

1)

What is the functional unit of nervous system?

2)

The nervous system is composed of which type of tissues?

3)

Which part of the nerves receives signal from an adjacent neuron?

4)

Why is the flow of signals in synapse from axonal end of the neuron to dendritic end of another neuron but not the reverse?

5)

Which part of the brain control the movement of our hands?

6)

What is the difference between walking and reflex action?

7)

What happens at the synapse between two neurons?

8)

Which part of brain maintains posture and equilibrium of the body?

9)

How do we detect of incense stick (agarbatti)?

10)

What is the role of brain in reflex action?

11)

Which signals will get disrupted in case of spinal cord injury?

12)

Draw the structure of neuron and explain its function.

13)

Name the part of neuron
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(a)

where information is acquired either from outside environment or from adjacent neuron.

(b)

where impulse converts into chemical signal.

14)

Differentiate between synapse and neuromuscular junction of a neuron.

15)

‘Reflex action is monitored through spinal cord and not by brain.’ Justify this statement.

16)

How is the movement of the leaves of the sensitive plant different from the movement of a shoot towards light?

17)

Unlike in animals, there is no specialized tissue in plants for the conduction of information. How does plant conduct
information?

18)

What type of movement shown by Mimosa plant leaves when touched with a finger?

19)

A young green plant receives sunlight from one direction only. What will happen to its shoots and roots?

20)

What is the stimulus in
(a)

Phototropism

(b)

Geotropism

(c)

Chemotropism?

21)

Write differences between tropic and nastic movements in plants.

22)

Classify the following movements as tropic or nastic:
(a)

Opening of flower

(b)

Roots moving downward

(c)

Shoots moving towards light

(d)

Nastic

23)

What are plant hormones?

24)

Give an example of plant hormone that promotes growth.

25)

How does chemical coordination take place in animals?

26)

Why is the use of iodized salt advisable?

27)

Why are some patients of diabetes treated by giving injections of insulin?

28)

How does our body respond when adrenaline is secreted into the blood?

29)

What is synapse?

30)

Name the sensory receptors found in the nose and on the tongue.

31)

Name two tissues that provide control and coordination in animals.

32)

Name the two components of central nervous system (CNS).

33)

Why adrenaline is known as emergency hormone?

34)

Name the plant hormones responsible for the following:
(a)

Elongation of cells

(b)

Growth of stem

(c)

Promotion of cell division

(d)

Falling of senescent leaves
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35)

Name one plant growth hormone, which retards growth during extremely dry season.

36)

Name the plant hormone that inhibits growth and also helps in wilting of leaves.

37)

What do we call the movement of shoot towards light?

38)

Which one is an emergency gland?

39)

Which receptor is absent in brain?

40)

Name the hormones responsible for
(a)

development of moustache and beard in males.

(b)

controlling the uterus changes in menstrual cycle.

(c)

increasing blood glucose level.
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41)

Why is pancreas called as dual function gland? Write the names of the hormones released from pancreas.

42)

Name the main thinking part of the human brain. List four major functions of this part.

43)

If the cerebellum is not functioning properly, what activities of our body would get affected?

44)

Which hormone prepares a lion when it is about to attack the dear?

45)

Which hormone plays important role in ovulation?

46)

How are involuntary actions and reflex actions different from each other?

47)

What is the need for a system of control and coordination in an organism?

48)

Compare and contrast nervous and hormonal mechanism for control and coordination in animals.

49)

“Nervous system and hormonal system together performs the function of control and coordination in human beings”. Justify
this statement.

50)

Explain in brief why hormonal responses are slower than reflex action.

51)

The hormones of pancreas are antagonistic in nature. How?

52)

Brain and spinal cord are two vital organs of our body. How is our body designed to protect them?

53)

Name the part of brain which controls
(a)

voluntary action

(b)

involuntary action

54)

What causes tendril to encircle or coil around the object in contact with it? Explain the process involved.

55)

How does feedback mechanism regulate the hormone secretion?

56)

What is the structural and functional unit of nervous system? Name any two components of it.

57)

Which structure in a neuron helps to conduct a nerve pulse
(a)

towards the cell body?

(b)

away from the body?

58)

If iodine is insufficient in one’s diet, then what might be the deficiency disease?

59)

Which organ secretes a hormone when blood sugar rises in our body? Name one hormone and one enzyme released by
this organ.

60)

Which hormone is responsible for the changes noticed in males at puberty?
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61)

Deficiency of which hormone leads to dwarfism?

62)

Plants also perform chemical coordination. Elaborate.

63)

How does chemical coordination occur in plants?

64)

What is a difference between the manner in which the movement takes place in a sensitive plant and a movement in our
legs?

_____________________________________________________________________________________________

______________________________________
HOW DO ORGANISMS REPRODUCE
__
Body Design of Organisms:
•

DNA is the blue print of all basic body design. It contains all the necessary information for building cellular machinery.
Different organisms look similar because their body design are similar.

•

The DNA in the nucleus of the cell is the information source for making proteins which leads to altered body designs.

•

A basic event in reproduction is the creation of a DNA copy. Therefore, with the help of chemical reactions cell build – up
copies of their DNA.

•

DNA copying is followed by cell division thus, producing two cells. It always involves some or the other variations, hence
DNA copies generated are similar but not absolutely identical.

•

If the DNA copying is not perfectly accurate in reproduction process the variation among the individual will not occur.

•

Thus, this inbuilt tendency for variation during reproduction is the basis for evolution.

Types of Reproduction: There are mainly two types of reproduction, asexual and sexual. Asexual reproduction requires a single
organism as a parent to reproduce a new organisms. The sexual reproduction requires two parents.

Asexual Reproduction: In this method, a single parent produces off springs without the involvement of sex cells or gametes which
are identical to each other and are also similar to their parents. This process is very common in unicellular organisms and is said to
be the simplest type of reproduction.
For example, binary fission in Amoeba, budding in Hydra, spore formation in Rhizopus, fungus and vegetative propagation in
flowering plants like rose, etc.
Characteristics:
•

It is a rapid mode of multiplication.

•

Cell division takes place either mitotically or amitotically.

•

The new individuals produced after cell divisions are always genetically identical to their parents, i.e., clone.
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•

A single parent is involved, i.e., opposite sexes are not involved.

•

It does not involve the fusion of gametes.

Sexual Reproduction: This method involves both the parents, i.e. fusion of both male and female gametes (sex cells).
For example, human, dogs, cats, fish, frog, etc.

Characteristics:

(i)

•

It is not a rapid mode of multiplication.

•

Cell division involves meiosis at some stages.

•

The new individuals produced after cell division exhibit variation, i.e., offspring.

•

It requires the involvement of two parents (a male and a female).

•

It involves the formation and fusion of gametes.

Fission :- It is the division of an organism into two or more parts during cell division which develop into whole new
organism.
Generally, it is of two types, i.e., binary fission and multiple fission.

(a)

Binary Fission: In this method, parent organism divides into two identical daughter organisms with definite orientation. At
first the nucleus divides amitotically into two, followed by the division of the cytoplasm and finally to the splitting of parent all
into two daughter cells.
Binary fission can be seen in organisms, such as Amoeba, Paramecium, Euglena, etc.

Parent Cell

(b)

Pseudopodia

Enlarged nucleus

Constricted Cell

Daughter cells

Multiple Fission: In this method, parent organism divides into many identical daughter organisms. The nucleus of the cell
splits repeatedly to form many smaller nuclei called daughter nuclei surrounded by a little bit of cytoplasm and thin
membrane around them.
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Fragmentation: It is a form of asexual reproduction in which multicellular organisms like filamentous algae (Spirogyra)
which break up into two or more small fragments or pieces. On maturing each of which subsequently grows to form a
complete new organism.

(iii)

Regeneration :- Many organisms like Hydra and Planaria can regenerate into a complete individual from its single
segment, i.e., a fully differentiated organism can give rise to new individual organism from its body parts. This growth of
whole new organism from just a broken or cut part of termed as regeneration.

(iv)

Budding: In budding, a daughter organism is formed from a small projection known as bud, which develops as an out
growth due to repeated cell division on the parent body and later detaches to grow into a new independent individual. Hydra,
a multicellular organism uses regenerative cells for reproduction in the process of budding.

(v)

Vegetative Propagation: In vegetative propagation, new plants are obtained from a part of the parent plant without the
involvement of reproductive organs. Under favourable conditions, various structures take part in this type of reproduction
known as natural vegetative propagation, in which plant parts like root, stem and leaves develop into new plants.

Natural Vegetative Propagation
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•

By Roots: In some plants like dahlia, sweet potato, etc the adventitious roots are used for vegetative propagation.

•

By stems: Runners, suckers, bulbs, tubers, etc reproduce by means of stems. Potato and onion are the examples of
vegetative propagation by stems.

•

By leaves: Some plants like Bryophyllum bear buds on leaves which when come in contact on the soil, develops into
small plants under favourable conditions.

Artificial Vegetative Propagation

Method

Details of Method
•

Pieces of stem removed by cutting and placed in the soil will often a root
system and develop into a new plant.

Cutting

•

Chemicals may be used to encourage root growth.

•

Ornamental plants like rose, jasmine are grown like this.

•

Pieces of one plant without roots ( scion) can be attached to the part with
root ( stock) of another plant.

Grafting

•

Many apple varieties lemon, grapes, mango, pear, etc are grown like this.

•

The defoliated part of branch is covered with soil. After a few days, this

Layering

part develops roots.
•

The method is used to grow plants like jasmine and grape.

Advantages of vegetative propagation:
•

Maintains genetic stability. As the plants produced are genetically similar to the parent plant and have all its characteristic.

•

Quick method.

•

This method is cheaper and easier than collecting seeds.

•

Plants raised by vegetative propagation can bear flowers and fruits earlier than those produced by seeds.

•

It also makes possible the propagation of plants such as banana, orange, rose and jasmine which have less capacity to
produce seeds.

Disadvantages of vegetative propagation:
•

The plantlets obtained by vegetative propagation are difficult to transport than seeds.

•

Easy to damage during storage.

•

More likely to carry disease. Disease to parent plant is transferred to the daughter plant.

•

There is no genetic variation, so there is less adaptability to the environment.
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Tissue Culture: Tissue culture involves to maintain tissues or organ ( in case of plant tissue culture isolated cells or small pieces of
plant tissues are used) under sterile in vitro conditions in nutrient cultures to grow new disease free plants. This technique is also
known as in vitro micropropagation because it takes place in a laboratory and the plants from the labs to the soil.

Various advantages of tissue culture are given below:
•

It is possible to produce large numbers of plants from single parent in disease free environment.

•

It helps to avoid various plant diseases through the sterile techniques.

•

Rapid production of ornamental plants is possible.

•

Climatic conditions do not hinder the plant growth.

(vi)

Spore Formation: Living cell of spore have the ability to germinate and give rise to a new colony. This type of reproduction
occurs in bacteria, algae, fungi, ferns and mosses. E.g., in Rhizopus. The thread – like projections called hyphae if a moist
bread is kept for a few days. As the spores of Rhizopus present in the air settle down on the bread and germinate to form a
new colony.

Sexual Mode of Reproduction:
In this type of reproduction, two sexes, namely the male and the female are involved in which sex cells of one parent (male) fuses
with the sex cell of another parent (female) in order to produce a new cell called zygote.
Thus, the sexual mode of reproduction involves two major process
(i)

Formation of gametes

(ii)

Fusion of gametes

Significance of Sexual Reproduction
(i)

This mode of reproduction incorporates the process of combining DNA from two different individuals by not disturbing
the control of DNA over cellular apparatus.

(ii)

It results in the re – establishment of the number of chromosomes and the DNA content in the new generation.

(iii)

It results in new combinations of genes in gamete. Due to this reshuffling, genetic variation occurs.

(iv)

It promotes diversity of traits/Characters in the new generation.

Sexual Reproduction in Flowering Plants:
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Flowering plants are generally angiosperms which carry the
reproductive parts within the flower and seeds enclosed in a fruit.
Most plants have both male and female reproductive organs in
the same flower known as bisexual flowers, e.g., lily, rose, etc.
while others have either male or female reproductive parts in a
flower known as unisexual flowers, e.g., papaya, watermelon, etc.
•

Sepals are leaf–like structure present in the outermost
circle. It provides the protection to the bud in the initial
stages. All the sepals taken together are called calyx.

•

Petals are usually brightly coloured. It protects the inner reproductive parts which lies inside the flower. Its function is to
attract insects for pollination. All the petals taken together are called corolla.

•

Stamen it is the male reproductive part of the flower. Single flower may have number of stamens in it.

It is comprised of mainly two main parts.
(i)

Anther: It is known to be the swollen tip of stamen. It is a bilobed structure which contains two pollen sac, which
produce pollen grains that are yellowish in colour.

(ii)
•

Filament: It is the stalk of stamen that supports anther.

Carpel (Pistil) It is the female reproductive part which is present in the centre of the flower.
(i)

Stigma: It is the terminal part of carpel which may be sticky and helps in receiving pollen grain during pollination.

(ii)

Style: It is the middle elongated part of carpel, which helps in the attachment of stigma to the ovary.

(iii)

Ovary: It is the swollen bottom part of carpel, which contain ovuoles having an egg cell (female gamete).

Pollination: The transfer of pollen grains from the anther of the stamen to the stigma of a flower is termed as pollination.
It can be of two types
(i)

Self–pollination: In which, the anther from the stamen of a flower is transferred to the stigma of a same flower.

(ii)

Cross–pollination: In which, the anther from the stamen of a flower is transferred to the stigma of different flower.
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Fertilisation:
Pollination is followed by fertilisation in plants.
It is the process of fusion of male germ cells produced by pollen grain with the female
gametes present in the ovule. It gives rise to zygote which is capable of growing into a
new plant.
The pollen tube grows out of the pollen grain travels through the style and finally
reaches the ovary. Thus, when the pollen lands on a suitable stigma, through the
pollen tube it reaches the female germs cells in the ovary.
After fertilisation, the zygote divides many times and forms an embryo within the ovule.
This ovule then develops a tough coat and gets converted into a seed which contains
future embryo that develops into seedling known as germination.

Difference between Pollination and Fertilisation
Pollination
It is the transfer of pollen grains from anther to the

Fertilisation
It is the fusion of male and female gametes.

stigma of a flower.
It carries male gametes producing pollen grains to the

It leads to fusion of gametes.

female sex organ.
It is a physical process.

It is a biological (physio - chemical) process.

It occurs in seed plants.

It occurs in both plants and animals.

Reproduction in Human Beings:
Human beings reproduce by sexual method. At puberty, the male and female reproductive organs start developing, i.e., testis in
male and ovary in female becomes functional only after attaining sexual maturity. The sex hormones like testosterone (in males)
and progesterone or oestrogen (in females) cause the development of body features.
(i)

Common Changes to both Boys and Girls
•

Thick hair growth in armpits and genital area between the thighs.
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(ii)

•

Thinner hair on legs, arms and face.

•

Oily skin and appearance of pimples.

vishal institute

Different Changes in Boys and Girls
(In Girls)
•

Breast size begins to increase.

•

Darkening of nipple skin.

•

Start of menstruation.
(In Boys)

•

Thick facial hair growth.

•

Voice begins to crack.

•

Penis occasionally begins to become enlarges and erect.

The period during adolescence when the reproductive tissues begin to grow and the boy and girl become sexually mature is called
puberty. The age of puberty in males is 13 – 14 years and in females is 10 – 12 years. sexually mature male or female can produces
gametes. The male produces sperm and female produces egg or ovum. When the sperm fuses with the egg, then the developed
organism is known as offspring, where parents are the involved individuals.

Male Reproductive System:
The male reproductive system consists of portion which produce the germ cells and other portions that deliver the germs cells to the
site of fertilisation.

Parts and Details of the Male Reproductive System
Parts
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Testes

Scrotum
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•

Paired oval – shaped male sex glands.

•

Consist of seminiferous tubules, where the sperms are produced.

•

Produce a male sex hormone called testosterone.

•

Small pouch that contains testes.

•

Present outside the abdominal cavity as sperm are formed here and these
requires a lower temperature than the normal body temperature (3o C lower
than the body).

Epididymis

•

Coiled tube – like structure firmly attached to the testis and serves as the
storehouse of sperms.

Vas Deferens

Urethra

•

Inside the epididymis, sperms become mature and develop motility.

•

Also known as sperm duct.

•

Connects testes to the urethra in order to allow the passage of semen.

•

Common passage for both the sperms and urine, but never carries both of
them at the same time.

Prostate Gland and Seminal

•

Secretes seminal fluid and nutrients.

Vesicles

•

Fluid and nutrients combine with sperm to form semen. Milky, viscous fluid
contains fructose proteins and other chemicals for nourishing and stimulating
sperms.

Penis

Sperms

•

External male genital organ.

•

Transfer sperms into the vagina of the female during copulation.

•

Tiny and motile bodies that use their long tail to move through the female
tract.

Female Reproductive System:
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Parts
Ovaries

Details
•

Paired, oval – shaped organs located in the abdominal cavity near the
kidney.

Oviduct ( fallopian tube)

Uterus ( Womb)

Cervix

•

Produces thousands of ova or egg cells.

•

Secretes female sex hormones like oestrogen and progesterone.

•

It has a funnel shaped opening near the ovary.

•

Carries ova or egg from ovary to the uterus.

•

It is the site of fertilisation.

•

These open into an elastic bag from both sides known as uterus.

•

Hollow, bear shaped, bag like structure.

•

Here, the growth and development of foetus takes place.

•

Rhythmic contractions of the muscles in the uterus causes labour pain.

•

It is the lower and the narrower portion of uterus which opens into the
vagina.

Vagina

•

Receives the sperms from the male partner.

•

Serve as a birth canal.

Fertilization and Development:
The fusion of nucleus of the (male gamete) sperm and ovum (female gamete) is known as fertilisation. The male gamete is entered
into the female genital tract (vagina) by the process of copulation or mating. In human, fertilisation takes place in the oviducts or
fallopian tubes. The sperms are highly active which swim into the uterus through cervix and passes into the oviduct. Fertilisation
only occur, if an egg is present into the oviduct. When an egg is fertilised by a sperm, a zygote is formed. This zygote undergoes
various mitotic division to form an embryo.
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The embryo sinks down and reaches into the soft and thick lining of the uterus. The embedding of the embryo in the thick lining of
the uterus is known as implantation. During pregnancy, the placenta grows into a disc between the uterine wall and the embryo.
Placenta forms finger like projections called villi that makes a very large surface area for the exchange of glucose and oxygen
between the mother and the embryo. The developing embryo also generates waste substances which can be removed by
transferring them into the mother’s blood through the placenta.
The development of the child inside the mother’s body takes approximately nine months in human. The period from the
development till the child birth is known as gestation period. Strong rhythmic muscular contractions is the uterus cause child birth to
take place (Parturition).

Menstruation:
Menstruation marks the beginning of the menstrual cycle and ovulation. Ovulation usually occurs between the day 12 and day 16 of
the menstrual cycle.
Menstruation occurs if the egg is not fertilised. It is the time of uterine bleeding in which an unfertilised egg and the thick uterine
lining are discharged out of the body through the vagina. Menstruation lasts about 2 – 8 days.
Menstrual cycle begins with puberty at the age of 11 – 13 years. the first menstruation is called menarche. The stoppage of
menstruation permanently is called menopause. It occurs between 45 – 50 years.

Reproductive Health:
Reproductive health can be defined as the rate of physical, mental and social fitness to lead a healthy reproductive life.
The good reproductive health provides:•

Both male and female, the fertility control methods.

•

Awareness of limiting their family size.

•

Protection from infection and sexually transmitted diseases.

A limited size of family and no partial views about the sex of the population should be there in our society. For this, we need to
maintain sex ratio and population size.

Sex Ratio:
It is the ratio of the number of females to the number of males in a population. The female – male sex ratio should be maintained in
order to have a healthy society. Due to reckless female, foeticides, sex ratio is declining rapidly in some sections of our society.
Birth Control:
The prevention of pregnancy is called contraception or birth control.
This methods used to prevent the occurrence of pregnancy are called contraceptive methods which are barrier hormonal, chemical
and surgical.
Methods of Birth Control
Method
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(i)

Condom

(ii)

Diaphragm

(iii)

Intra – Uterine Contraceptive Device (IUCD)

Hormonal

(i)

Oral Contraceptive pills

Chemical

(i)

Spermicide

Surgical

(i)

Vasectomy

(ii)

Tubectomy

Methods used to Prevent Pregnancies:
The following methods are common to prevent pregnancy:
(i)

Natural methods

(ii)

Barrier methods

(iii) Chemical methods
(iv) Surgical method
(i)

Natural Method: If copulation is avoided around the days of ovulation, then there will be no fertilization. This is a self-vigilance.

(ii)

Barrier methods: These methods prevent the entry of sperms into the female genital tract and fusion of sperm with ova does
not take place. All external contraceptives such as condom, and internal contraceptives such a diaphragm and cervical caps
or copper-T, are common in this method.

(iii)

Chemical methods: To prevent pregnancy certain drugs are also used, they change the hormones related to reproductive
system. They are of two types:
(a) Oral pills and

(b) Vaginal pills

(a) Oral pills: They are hormonal preparations and they are taken by the females daily. They are called oral contraceptives
(OCs). In some women, oral pills may cause some side effects such as hormonal changes.
(b) Vaginal Pills: The pills are placed inside the vagina. They cause no side effects.
(iv)

Surgical Methods: Surgical methods are used to block the vas-deferens in males and fallopian tube in case of females. If the
vas-deferens in male is blocked, then sperm transfer will be prevented to reach the uterus; while if the fallopian tube in the
female is blocked, the egg will not be able to reach the uterus. Removal of a small portion of vas-deferens or blocking in males
is called vasectomy and removal of a small portion of fallopian tube in females is called tubectomy. Consequently, no
fertilization will take place in both cases.

Sexually Transmitted Diseases (STDs):
The sexually transmitted diseases (STDs) are caused by different pathogens transmitted by sexual contact between a healthy
person and an infected person. These pathogens may reside in warm and moist environment of vagina, urethra, anus and mouth.

AIDS (Acquired Immuno Deficiency Syndrome)
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It is a fatal disease, caused by a retrovirus-HIV (Human Immunodeficiency Virus): In this disease, the immune system of the body is
seriously affected. AIDS is transmitted through:
(i)

sexual contact with an infected person,

(ii)

transmission of blood of infected person,

(iii)

infected needle used for injection,

(iv)

children of infected mothers can get AIDS infection from their mother’s milk, and

(v)

the use of contaminated blade or razor and other equipments of barbers.

Symptoms:
(i)

In the early stage, the patient is more or less symptom-free, although lymph nodes become swollen.

(ii)

Decreased blood platelets count, sweating at night and weight loss.

(iii)

Haemorrhage and fever.

(iv)

Failure of immunity i.e., the resistance of body to attack by pathogens is greatly reduced, thereby patient gets affected by
every disease quickly.

(v)

The patient then loses memory and cannot speak properly.

(vi)

Finally, the patient dies due to total breakdown of the immune system.

Prevention:
(i)

Using only sterilized needle for injection. Better use disposable needles and syringes.

(ii)

Do not allow the use of common razor at the barber’s shop. Ask barber to use to use a few blade for shaving.

(iii)

Avoid blood transfusion from excessive drug user. A blood donor must be first tested HIV negative.

(iv)

Remain usually faithful to your spouse only.

(v)

Avoid prostitutes and maintain good moral character.

(vi)

Avoid homosexuality.

Some Common STDs
Infection
Bacterial Infections

Viral Infections
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Examples
(i)

Gonorrhoea

(ii)

Syphilis

(i)

AIDS (Acquired Immune Deficiency Syndrome)

(ii)

Genital warts
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assignment

1)

Why is reproduction essential?

2)

Reproduction is essentially a phenomenon that is not for the survival of an individual but for the stability of a species. Justify.

3)

Reproduction is linked to stability of population of a species. Justify the statement.

4)

What is the importance of DNA copying in reproduction?

5)

Why is DNA copying an essential part of the process of reproduction?

6)

Mention the information source of making proteins in the cell. What is the basic event in reproduction?

7)

What is the effect of DNA copying which is not perfectly accurate on the reproduction process?

8)

How does the body design and features of organism maintained across generations?

9)

Why is variation beneficial for the species but not necessary for the individual?

10)

Mention any three advantages of variation in individuals.

11)

Give an example to show importance of variations.

12)

How are the modes of reproduction different in unicellular and multicellular organisms?

13)

What are the advantages of sexual reproduction over sexual reproduction?

14)

Which mode of reproduction involves meiosis?

15)

Why do offspring formed by asexual reproduction exhibit remarkable similarity?

16)

Reproduction ensures the continuity of species. Comment.

17)

Where is the information source for making proteins located?

18)

Name the blue print responsible for all basic body designs.

19)

What is binary fission?

20)

How does binary fission takes place in Amoeba ?

21)

Which type of reproduction is binary fission?

22)

How does Rhizopus reproduce ?

23)

How do fungal spores germinate?

24)

What is vegetative propagation? Write two of its advantages?

25)

How does Bryophyllum multiply vegetatively?

26)

How do the following parts reproduce?
a) Potato

b) Sweet potato

c) Ginger

27)

Why is vegetative propagation practised for growing some types of plants?

28)

How will an organism be benefitted, if it reproduces through spores?

29)

Why does bread mould grow profusely on a moist slice of bread rather than on a dry slice of bread?

30)

What are different parts observed in the seed after germination?

31)

What do you understand by germination?
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32)

Where is the food stored for providing energy to the germinating seed?

33)

Name the female reproductive part of a flower, which part of a flower develops into a seed and a fruit? Where are the male
germ cell and female gamete present in a flower?

34)

What is the function of style in the ovary?

35)

Why cannot fertilization take place in flower if pollination does not occur?

36)

Draw a labelled diagram of the longitudinal section of a flower.

37)

How does the process of seed germination take place in plants? Describe in brief.

38)

In tobacco plant, the male gametes have twenty four chromosomes. What is the number of chromosomes in the zygote?

39)

When does meiosis takes place in sexually reproducing animals?

40)

What are the changes seen in girls at the time of puberty?

41)

List any two common pubertal changes that appear in both boys and girls?

42)

What is the role of the seminal vesicles and the prostate gland?

43)

What are the functions performed by testes in human beings?

44)

Name one organ each in female and male reproductive system which plays a role of endocrine gland along with production
of germ cells. Name one hormone secreted by each of them.

45)

Where does fertilisation occur in case of human female and name the place where fertilised egg gets implanted?

46)

Distinguish between a gamete and zygote. Explain their roles in sexual reproduction.

47)

a) Specify the events which occur in the reproductive system of a human female.
(1) if egg is fertilised

(2) if egg is not fertilised

b) Mention the changes that take place in uterus in both the above events.
48)

How does the embryo get nourishment inside the mother’s body?

49)

Is the chromosome number of zygote, embryonal cells and adult of a particular organism always constant? How is the
consistency maintained in these three stages?

50)

How does the amount of DNA remain constant though each new generation is a combination of DNA copies of two
individuals?

51)

Explain how, offspring and parents of organisms reproducing sexually have the same number of chromosomes.

52)

Why does menstruation occur?

53)

Explain why fertilisation is possible only if copulation (sexual intercourse) takes place during the middle of menstrual cycle?

54)

‘Pollination may occur without fertilisation but fertilisation will not occur without pollination’ . Give reason.

55)

State the reason why cross- pollination preferred over self-pollination.

56)

In what respect is the human male gamete different from the female gamete?

57)

List four points of significance of reproductive health in a society. Name any two areas related to the reproductive health
which have improved over the past 50 years in our country?

58)

Suggest the aspects of reproductive health, which need to be given special attention in the present scenario.

59)

What could be the reasons for adopting contraceptive methods?
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60)

Prenatal sex determination has been prohibited by law, state two reasons.

61)

What are the different methods of contraception?

62)

Give reasons
a) placenta is extremely essential for foetal development.
b) blocking of vas deferens prevents pregnancy.
c) wind acts as pollinating agent.
d) use of condoms prevents pregnancy.
e) blocking of fallopian tubes prevents pregnancy.

63)

What are the various ways to avoid pregnancy? Elaborate any one method.

64)

With reference to advantage and disadvantage, discuss one example of surgical method of birth control.

65)

Surgical methods can be used to create a block in the reproductive system for contraceptive purposes. Name the parts
where blocks are created in
a) males

b) females

66)

If a woman is using a copper-T, will it help in protecting her from sexually transmitted diseases?

67)

Describe sexually transmitted diseases and mention the ways to prevent them.

68)

What are the ways to prevent the STDS like genital warts?

69)

How does the hormonal methods of contraception act?

70)

Why testes are located outside the abdominal cavity?
a) Which glands provide fluid to the semen?
b) State two advantages of semen in relation to sperms.

71)

What is the first sign of pregnancy in a woman?

72)

‘Sexual reproduction promotes diversity of characters in the offspring’ . Comment.
a) Which glands provide fluid to the semen?
b) State two advantages of semen in relation to sperms.

73)

Blood from the foetus what substances pass
a) from the maternal to the foetal blood?
b) from the foetal to the maternal blood ?

74)

What changes are observed in the uterus if fertilisation does not occur ?

75)

What would be the ratio of chromosome number between an egg and its zygote? How is the sperm genetically different from
the egg?

76)

Name the organ where sperms are produced and name the hormone produced by it. Why do sperms have a tail but ovum
does not have it?

77)

How does fertilisation takes place? Fertilisation occurs once in a moth. Comment.

78)

List any three advantages vegetative propagation.

79)

List six specific characteristic of sexual reproduction.
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80)

Name any three asexual mode of reproduction. Explain with diagram the method by which an Amoeba reproduces.

81)

How is fission different from fragmentation?

82)

Describe the menstrual cycle.

83)

What is the function of anther? How does the fusion of male and female gametes takes place in plants?

84)

What does HIV stand for ? Is AIDS an infectious disease? List any four modes of spreading AIDS.

85)

Some of the hyphae are aerial and bear black blobs. What are the blobs on sticks called?

86)

What type of cell division occur in Plasmodium during reproduction?

87)

Name one STD caused by a bacterial infection and one by a viral infection. How can these be prevented?

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

______________________________________
HERIDITY AND EVOLUTION _ __
Heredity: The term heredity means transmission of features from one generation to the next generation.
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The continuity of generations is maintained by reproduction. During this process the characteristic features are transmitted from
parents to the offspring. In sexual reproduction these features are transmitted by two parents. It brings about variability besides
similarity.
Variations: The differences among the individuals of a species/population are called variations.

MENDEL AND HIS WORK ON INHERITANCE
Gregor Johann Mendel (1822-1884) started his experiments on plant breeding and hybridization. The plant he selected for his
experiment was garden pea or Pisum sativum. He observed a number of characteristics in this plant and carried out experiments to
understand as to how these characteristics are transmitted from one generation to the other generation.

Why did Mendel select garden pea for his experiments?
Mendel selected garden pea for his experiment for the following reasons:
1.

The life span of this plant is very short (about 6 months) so results can be obtained and studied faster.

2.

Garden pea has many characteristics which are in contrast to each other. He took into consideration seven characters
which are as follows :
TABLE OF CONTRASTING CHARACTERS
Character

Domain trait

Recessive trait

1.

Flower colour

Purple

White

2.

Flower position

Axial

Terminal

3.

Seed colour

Yellow

Green

4.

Seed shape

Round

Wrinkled

5.

Pod shape

Inflated

Constricted

6.

Pod colour

Green

Yellow

7.

Height of plant

Tall

Dwarf

Thus, we see that each character is available in contrasting combination. Therefore, breeding experiments become easy.
3.

Moreover this plant is small, easy to grow and reproduces a large number of offsprings.

What did Mendel do?
Mendel constructed a series of experiments in which he crossed the pollinated plants to study one character at a time. Before cross
pollination he ensured that the plant should be true breeding 𝑖. 𝑒., for one character they are pure. After studying one character, he
studied 2 and 3 characters together. These crosses are known as monohybrid cross (study of one character) dihybrid cross (study
of 2 characters such as height of the plant and flower colour) and trihybrid cross (study of 3 characters such as alongwith height and
flower colour, pod shape had also been considered).
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In his experiment he allowed plant to self-pollinate and grow for 3-4 generations to ensure that they are pure for the given trait. Then
he cross pollinated these plants. To ensure cross pollination and avoid self-pollination in the experimental plant, a process called
emasculation was performed. In emasculation the anthers are removed when they are young. Then these flowers are covered and
at the time of maturity, pollen grains from the desired flowers are sprinkled on the stigma. The seeds were allowed to develop and
mature on the plant itself. These seeds belong to the F1 generation or the first filial generation. The plants raised from these seeds
were allowed for self-pollination and in the same way F2 and F3 generations are obtained.

Monohybrid Cross
It is the simplest cross in which inheritance of one character is studied. A cross is made between the pair of plants having one
contrasting character such as tall or dwarf, violet or white flower colour etc.
For this cross pollen grains from a true breeding violet flowers bearing plant were sprinkled over the stigma of an emasculated white
colour flower and vice-versa. The seeds were allowed to develop and mature on the plant itself. These seeds constituted F1
generation. The seeds of F1 generation were when allowed to grow, They all produced violet colour flowers.

These flowers were allowed to self-pollinate and in F2 generation, Mendel observed that 75% plants bore violet coloured flowers and
25% bore white coloured flowers.
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Dihybrid Cross
A cross made between two plants having two pairs of contrasting
characters is called dihybrid cross.
A cross made between round and yellow seeds and wrinkled and green
seeds – The experiment is performed in the same way as in monohybrid
cross. All the plants in F1 generation bear round and yellow seeds. These
plants on selfing, in F2 generation produce 2 original round and yellow
and wrinkled and green seeds but two new combinations also arise.
These are yellow and wrinkled seeds alongwith round and green seeds.

Interpretation of Mendel’s observations
On the basis of analysis of the results of the two crosses discussed above following conclusions can be drawn :
1.

When a cross is made between the contrasting pair of a trait, only one of the trait appears in F 1 generation. The trait which
appears in F1 generation is called dominant and the trait which fails to appear is called recessive.

2.

Recessive traits though fail to appear in F1 generation but they appear in F2 generation.

3.

The same results were obtained in dihybrid cross, but in F2 generation two new combinations were also obtained. This
was a new finding.

What did Mendel Conclude?
On the basis of above observations Mendel concluded that for every trait there are two factors present in the pea plant. At the time
of reproduction when gametes are formed these two factors separate in both types of gametes and by the process of fertilization
these two factors are again brought together.
About the appearance of two new combinations of traits in the F2 generation, Mendel postulated that factors that control a particular
trait in an organism are independent of the other. Hence two pairs of the factors of each one of the two traits segregate
independently and at the time of fertilization combine randomly to form new combinations.
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Mendel’s observations can be summarized by following three principles which are popularly known as laws of inheritance. These
are :
1.

Law of dominance

2.

Law of segregation

3.

Law of independent assortment
Mendel’s Law
Law
Dominance

States That
When parent plant are pure
for contrasting traits, only one

Parent Cross

Offspring

TT  tt

Tt (all tall)

(tall) (short)

form of the trait will appear in
the next generation, that is
known as dominant trait (T).
the hidden trait (t) is
recessive.
Segregation

In F1 hybrid, the dominant

Tt  Tt

3:1

and recessive traits though

(tall ) (tall)

(tall short)

RRyy  rr

9:3:3:1

(round green, wrinkled

(round yellow : round green :

yellow)

wrinkled yellow : wrinkled

remain together for long time
but do not mix with each other
and separate or segregate at
the time of gamete formation.
Independent Assortment

The inheritance of one
character is always
independent to the
inheritance of other character

green)

within the same individual.
Always remember that the
dominant trait is given a
capital letter (T) and the
recessive trait is given a small
letter (t).

GENES AND CHROMOSOMES:
Mendel on the basis of his experiment concluded that each character is controlled by factors. These factors are present in two copies
which separate from each other at the time of gamete formation. Each gamete contains only one copy of the factor. The paired
condition of these copies is restored during fertilisation.
Walter Sutton and Theodore Bovery (1902) studied the behavior of chromosomes during meiosis and found similarities between
Mendelian factors and chromosomes. On this basis they concluded that transmission of characters from one generation to the next
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generation is done by chromosomes. To explain their point of view they established following parallelism between Mendelian factors
and choromosomes.
(i)

Both are present in pair in the diploid organisms.

(ii)

The homologous chromosomes as well as the Mendelian factors both segregate at the time of meiosis which also takes place
at the time of gametogenesis.

(iii)

After fertilisation the paired condition is restored.

Later in 1909, Johansen coined the term “Gene” for the Mendelian factor. It was proved with subsequent studies that genes are units
of heredity and are present in chromosomes.

SEX DETERMINATION IN HUMAN BEINGS
After the discovery of chromosomes a lot of work had been done on their number, shape, size and behavior. It was found that out of
all the chromosomes which are present in an organism, one pair of chromosomes plays a very important role in sex-determination of
the organism. This chromosome is called sex chromosome while others are called autosomes.

Human beings have 23 pairs of chromosomes out of which 22 pairs are
called autosomes and one pair is called sex-chromosome. In females
both chromosomes of the pair of sex-chromosomes are similar and are
denoted as X-X chromosomes, while in males the two members of the
sex chromosome pair are different and are denoted as X-Y
chromosomes.

To make it more clear we can say that human males contain 44 + XY
chromosomes whereas human females contain 44 + XX chromosomes.
At the time of gamete formation human males produce two types of
gametes i.e. the gametes contain 22 + X and 22 + Y chromosomes and
hence are called heterogametic. The human females produce only one type of ovum which contain 22 + X chromosomes and hence
are called homogametic.
At the time of fertilisaton if ovum is fertilised with a sperm containing 22 + X chromosomes (44 + XX) condition is restored, then embryo
results in the development of a female embryo results in the development of a female whereas if ovum is fertilised with a sperm
carrying 22 + Y chromosomes, then (44 + XY) condition is restored and embryo develops into a male.
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EVOLUTION
Evolution – A process of gradual change in biological system is called Evolution.
The word ‘evolution’ means ‘to unfold’ or ‘to reveal hidden potentialities’. There is an inbuilt tendency to variation during reproduction,
both because of errors in DNA copying and as a result of sexual reproduction. Such variation leads to Evolution.

(1)

An illustration for Evolution

It has been noticed that evolution usually occurs either through errors in DNA copying or through variation during sexual reproduction.
Thus evolution mainly occurs through variation in a population which is inherited or otherwise occurs through different environmental
factors.
Consider a group of twelve red beetles. They live in some bushes with green leaves. Their population will grow by sexual reproduction.
It can generate variations. Crows present in bushes with green leaves easily locate red beetles and eat them. The more beetles the
crow eat, the fewer beetles are available to reproduce. Now let us discuss the different situations that create variation in this beetle
population.
First situation: In this situation, colour variation arises during sexual reproduction of red beetles. The variant one is green. This beetle
can pass the colour or to its progeny, so that all its progeny are green. Crows cannot see green coloured beetles on the green leaves
of the bushes. Therefore, the crows cannot eat the green coloured beetles. The progeny of green beetles is not eaten, while the
progeny of red beetles continue to be eaten. As a result the population of green beetles increases maximum than red one in the beetle
population.
Thus, the variation becomes common because of survival advantage. It is naturally selected and the natural selection is exerted by
the cross. Thus, natural selection is directing evolution in the beetle population. It results in adaptations in the beetle population to fit
their environment better.
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Second situation: In this situation, the colour variation arises during sexual reproduction of red beetles. It results a blue coloured
beetle instead of red. This beetle can also pass the colour on to its progeny, so that all its progeny beetles are blue. Crows can see
both blue-coloured and red-coloured beetles in the green leaves of the bushes and therefore can eat them. In the population, as it
expands, there are a few blue beetles, but most are red. Accidentally an elephant comes by at this point and stamps on the bushes
where the beetles live. This kills most of the red and by change, the few that have survived are mostly blue. The beetle population
expands again, but now, the beetles in the population are mostly blue.
It is mostly a matter of accidental survival of beetles of one colour that changed the common characteristics of the resultant population.
If the beetle population had been very large, the elephant would not caused a major havoc in the beetle population. So, the accidents
in small populations can change the frequency of same genes in a population, even if they give no survival advantage.
Thus such evolution or variation occurs due to genetic drift that provides diversity without any adaptation.

Third situation: In this situation, as the beetle population begins to expand, the bushes start suffering from a plant disease. The
amount of leaf material for the beetles is reduced. It results the poor nourishment to the beetles. The average weight of adult beetles
decreases from what it used to be when leaves were plentiful.

After a few years, the plant disease is eliminated and possesses a lot of leaf food now. A few beetle generations again get maximum
nourishment and regain the size and weight of the beetle population.

(2)

Acquired and Inherited traits

(a)

Acquired traits: The traits regulated by use and disuse of organs as well as direct effect of environment in organisms are
called Acquired traits. Such traits are acquired by the organism during the life. Acquired traits develop due to somatic
variations. These traits end by the death of the individual. Thus the acquired traits are not passed from one generation to the
other.

Example:
Let us consider an example, if the weight of the beetle is reduced because of starvation, it does not affect the genetic
constitution (or DNA) of the germ cells. Therefore, low weight is not a trait that can be inherited by progeny of a starving beetle
and not inherited over generations.
(b)

Inherited traits: The traits regulated by specified genes of sexually and asexually reproduced organisms are called inherited
traits. Such traits pass on from one generation to other. Such traits develop due to genetic constitution (or DNA) or its
alteration.
Inherited traits in plants are: plant height, shape and colour of seed, flower colour, shape of leaves etc. Similarly, the inherited
traits in animals are: shape and size of animals, skin colour, shape and colour of eyes etc.

(3)

Speciation
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The formation of one or more new species from an existing species is called Speciation. Speciation also describes the
mechanism of evolution. According to modern views, the process of change and diversification of organisms through time and
changes in the hereditary materials.

The important mechanism of speciation or modern concept of evolution are as follows:
(a)

Genetic drift

(b)

Reproductive isolation and

(c)

Natural selection

(a)

Genetic drift

The random changes in the gene frequency occurring by chance alone are called Genetic Drift. Over generations, genetic drift will
accumulate different changes in each sub-population. It may operate differently in different graphical locations. For example, in the
territory of one sub-population, crows are eliminated by eagles. But this does not happen for the other sub-population, where crow
number is very high. As a result, the green variation will not be selected at first site, while it will be strongly selected at the other.
(b)

Geographical isolation

It is caused by various types of barriers like mountain ranges, river, sea etc. The geographical isolation leads to the reproductive
isolation due to which there is no flow of genes between separated group of population.
(c)

Reproductive Isolation

Reproductive isolation may be defined as the experience of intrinsic barrier to the interbreeding of natural population. Each of the
intrinsic barriers is called a reproductive isolating mechanism. The reproductive isolating mechanisms are the biological properties of
individuals that prevent the interbreeding of populations. Reproductive isolation may occur due to:
•

Individuals of two groups having different breeding time.

•

Gamatic and zygotic mortality

•

Hybrid sterility and inviability

•

Ecological, behavioural and mechanical barrier etc.

(d)

Natural Selection

Natural selection leads to change in gene frequencies and favour adaptation as a product of evolution. It keeps the disharmonizing
effect of the other processes which are not oriented to adaptation.
Together, the process of genetic drift and natural selection will result in two isolated sub-populations of beetles becoming more and
more different from each other. Eventually, members of two groups will be incapable of reproducing with each other even if they
happen to meet.
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A new variation emerges in which green females will not mate with red males, but only green males. This allows very strong natural
selection for greenness. Now, if such a green female beetle meets a red male from the other group, her behavior will ensure that there
is no reproduction between them. Effectively, new species of beetles are being generated.

Tracing Evolutionary Relationship [Evidences of Evolution]
There are millions of organisms with their characteristics as well as were organisms 𝑖. 𝑒., fossils with specific features. These organisms
have larger number of characteristics that provide evidences for evolution. Thus by the characteristics of the organism, evolutionary
relationship can be traced, as follows:

(1)

Evidences from Anatomy:

These evidences are based on anatomical similarities among species. The characteristics of the species can be studied by the
following features:

(a)

Homologous organs:

The organs of different species having same basic structures and similar embryonic origins but different functions.
The homologous structures are formed due to divergent evolution. The characteristics in different organisms would by similar because
they are inherited from a common ancestor. Thus, homology indicates common ancestry.
Examples:
(i)

Consider an example in animals. Mammals (Human) have four limbs, as do birds, reptiles (lizard) and amphibians (frog).

The basic structure of the limbs is similar though it has been modified to perform different functions in various vertebrates. Such a
homologous characteristic helps to identify an evolutionary relationship between apparently different species.
(ii)

Consider another example in plants, a thorn of Bougainvillea differs from a tendril of Cucurbita in its function, but both are

located in a similar i.e. Axillary position. Thus, thorns and tendrils are considered homologous organs.

(b)

Analogous organs: The organs of different species having similar function but different in their structures and embryonic

origin, is called analogous organs. The analogous structures are formed due to convergent evolution.
Example: The wings of birds and bats. The wings of bats are skin folds stretched mainly between elongated fingers. But the wings of
birds are a feathery coverings all along the arm. The designs of the two wings, their structure and components are thus very different.
They look similar because they have a common use for flying, but their origins are not common.

(2)

Evidences from Fossils (Fossils):
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The remains or impressions of the hard parts of the past individuals in the strata of the earth, are called Fossils. Fossils provide one
of the most acceptable evidences in the support of evolution.
When organisms die, the body or at least some parts may be in an environment that does not let it decompose completely. If a dead
insect gets caught in hot mud, it will not decompose quickly, and retain the impression of the body parts of insect. All such preserved
traces of living organisms are called fossils. Fossils are the preserved remains or traces of the organisms that lived in the past.
Estimation of fossil age: If we dig into the earth and start finding fossils, it is reasonable to suppose that the fossils we find closer to
the surface are more recent than the fossils we find in deeper layers. Thus rocks in deeper strata are generally older compared to
those of the upper strata. It estimates how old the fossils are.
The second way of dating fossil is by detecting the ratio of different isotopes of the same element in the fossil material. Rocks are
dated by measuring the degree of spontaneous decay of certain radioactive isotopes, which were locked within the rock when it was
formed. This method is called absolute dating.

(3)

Evolution by stages:

During evolution, the complication in body design or advancement in body structure has been selected for the advantages. Such
complexity in the body design held bit-by-bit over generations.
Examples:
(a)

Evolution of eyes:

Eye is a complex and photoreceptive organ in animals. It has been evolved from the simple form. A flatworm named Planaria has very
simple ‘eye’ that are really eye-spots which detect light. The rudimentary structure in Planaria provides advantage to the animal to
ensure its survival. Eye in insects, Octopus and all vertebrates have different structures have separate evolutionary origin. Thus the
complex structure of eye in these animals has been created in stages over many generations, for adaptation for similar function
(Analogous organs).

The eyes see in planaria, insects, octopus and vertebrates vary greatly in their structure. The organisms can be used for studying
evolution of eyes as the eyes of planaria are simple without lens, insects have compound eyes and vertebrates have highly specialized
eyes. However all of them perform the same function because of structure of eyes in each of these organisms are put in different
groups.

(b)

Evolution in feathers:

It has been observed that a change useful for one property to start with can become useful later for quite a different function. For
example, feathers can start out as providing insulation in cold weather. But later, they might become useful for flight. Some dinosaurs
had feathers but they could not fly using the feathers. Feather imprints can be observed along the dinosaur’s bone fossils. Thus in
dinosaurs, the evolution of feathers had nothing to do with flight.
Birds seem to have later adapted the feathers to flight. Thus, birds are very closely related to reptiles, since dinosaurs were reptiles.
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Evolution of wild cabbage:

It is all very well to say that very dissimilar looking structures evolve from a common ancestral design. Analysis of the organ structure
in fossils allows us to make estimates of how far back evolutionary relationship go. The wild cabbage is a good example.
The wild cabbage have been cultivated by humans as a food plant, over more than one thousand years ago. Humans generated
different vegetables from it by selection. This is called artificial selection rather than natural selection.
Evolution of wild cabbage is an example of artificial selection since humans have generated the different vegetable from cabbage by
selectively breeding for specific characteristics. Some farmers selected for short distances between leaves and have breed the
cabbage we eat. Some have wanted to have select for the arrested flower development and have breed broccoli. Or for steroid flowers
and have made the cauliflower, selecting swollen plants lead to production of kohlrabi, selecting the characteristics of slightly larger
leaves lead to production of leafy vegetables called kale.

Human evolution:
There is a great diversity of human forms and features across the plant. The tool used in order to trace evolutionary relationships have
also been used for studying human evolution, i.e., excavating, time dating and studying fossils.
The earliest member of the human species, Homo sapiens can be traced here
•

DNA sequences have been used for studying human evolution.

•

Skin colour is the common way for identifying the races due to the diversified forms of human and their features.

•

A couple of hundred, thousand years ago, some of our ancestors left Africa while others stayed back.

•

The resisdent spread across Africa and the migrants spread across the planet from Africa to West Asia, Central Asia,
Eurasia, South Asia, East Asia, Indonesia, Philippines, Australia and America.

•

They did not go in a single line, so they were not travelling just for the purpose of travelling.

•

They instead went forward and backward with group separating from each other or sometimes coming together.

•

Like all other species on the planet, they had come as an accident of evolution and were also trying to live their lives to the
best of their abilities.

_____________________________________________________________________________________________

assignment

1)

Variation is an important aspect of reproduction. Maximum variation can be observed in which type of offspring?

2)

Suggest the importance of presence of the variation in organisms.

3)

How does the creation of variations in a species promote survival?

4)

Only variations that confer an advantage to an individual organism will survive in a population. Do you agree with this
statement? Why or why not?

5)

How can we say that change in genes can be brought about by change in DNA?
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Explain why sexual reproduction give rise to more variable variations than asexual reproduction. How does this affect the
evolution of those organisms that reproduce asexually?

7)

Why did Mendel choose pea plant for his experiments?

8)

How do Mendel’s experiments show that traits may be dominant or recessive?

9)

How do Mendel’s experiments show that traits are inherited independently?

10)

In pea plant, round seed is dominant over the wrinkled. If a cross is carried between these two plants, give answer to the
following questions
a) Mention the genes for the following traits of the parents
b) State the traits of F1 hybrids.
c) Write the ratio of F2 progeny obtained from this cross. What is the name of the cross?

11)

In one of his experiments with pea plant Mendel observed that when a pure tall pea plant is crossed with a pure dwarf pea
plant, in the first generation. F1 only tall plants appear
(i) what happens to the traits of the dwarf plants in this case?
(ii)when the F1 generation plants were self-fertilised, he observed F2 both tall plants & dwarf plants were present. Why it
happened

12)

A man with blood group ‘A’ married a woman with blood group ‘O’ and their daughter has group ‘O’. Is this information
enough to tell you which of the traits blood group ‘A’ or ‘O’ is dominant? Why or Why not?

13)

Why do all the gametes formed in human females have an X-chromosome?

14)

How is equal genetic contribution of male and female parents ensured in the progeny?

15)

How is the sex of the child determined in human beings?

16)

Write the sex of the baby that inherits Y-chromosome from the father.

17)

Explain with the help of the suitable example where the colour change gives no survival advantage to a species.

18)

‘Red beetles live in a bush with green beetles. Eventually the number of green beetles increases as compared to red
beetles’
a) Give a reason for the increased number of green beetles.
b) State two advantages of variations.

19)

Why are traits acquired during the life time of an individual not inherited?

20)

Distinguish between acquired and inherited traits with an example of each.

21)

An elephant learns a trick at the circus. Will his offspring also know the trick by birth? Support your answer with reasons.

22)

Define natural selection.

23)

Name the scientist who gave the theory of evolution.

24)

Define speciation. What are the factors which lead to speciation?

25)

What factors could lead to the rise of a new species?

26)

Define species.

27)

What do you understand by reproductive isolation?
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28)

Will geographical isolation be a major factor in the speciation of an organism that reproduces asexually? Why or why not?

29)

Why is the small number of surviving tigers a cause of worry from the point of view of genetics?

30)

What are the different ways in which individuals with a particular trait may increase in a population?

31)

What evidence od we have for the origin of life from in animate matter?

32)

Theory of natural selection stresses upon the struggle for existence and survival of the fittest. How is this applicable to us?

33)

Explain whether the traits like eye colour and height are genetically inherited or not.

34)

How are the areas of study of evolution and classification interlinked?

35)

The classification of organisms is based on the similarity and difference among their characteristics. Explain.

36)

Evolution has exhibited a greater stability of molecular structure when compared with morphological structures. Comment
on the statement and justify your opinion.

37)

Give an example of characteristics being used to determine how close two species are in evolutionary terms?

38)

Explain the analogous and homologous organs with examples

39)

Identify analogous and homologous organs amongst the following
wings of an insect, wings of a bat, forelimbs of lizard, forelimbs of bird

40)

Can the wings of a butterfly and the wings of a bat be considered homologous organs? Why or Why not?

41)

In evolutionary terms, can we say which among bacteria, spiders, fishes and chimpanzees have ‘better’ body design? Why
or Why not?

42)

.How can it be said that birds are closely related to reptiles?

43)

In terms of evolution, what is the significance of homology between a human hand and a wing of a bird?

44)

‘Our teeth and an elephant’s tusk are homologous organs’. Justify this statement. What do the analogous organs indicate?

45)

How has the method of ‘artificial selection’ by humans helped in the evolution of different vegetables?

46)

What are fossils? What do they tell us about the process of evolution?

47)

Explain the importance of fossils in deciding evolutionary relationship.

48)

How can age of fossils be estimated?

49)

Define the term ‘evolution’. ‘Evolution cannot be equated with progress’. Justify.

50)

Why are human beings who look so different from each in terms of size, colour and looks said to belong to the same
species?

51)

How and why did human race spread from Africa to other parts of the world?

52)

Reproduction leads to variation. How?

53)

What is the cause of variation in asexually reproducing organisms?

54)

Give the respective scientific terms used for studying
a) the mechanism by which variations are created and inherited and
b) the development of new type of organisms from the existing ones

55)

What is the evolutionary significance of the fossil Archeopteryx ?

56)

Why is it that the unit of evolution is population, not the individual?
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57)

The pair of contrasting characters behaves independently of each other. This statement supports which law of Mendel’s?

58)

Give an example where sex is determined by environmental factors?

59)

Write one word for the formation due to gradual change over long period of time.

60)

A chimpanzee can hold objects by its hand and an elephant by its trunk. Are these two organs analogous or homologous?
Give reason to support your answer.

61)

An individual inherits different traits from his parents. Classification of traits as dominant and recessive is done on the basis?

62)

What are the key factors in the modern concept of evolution?

63)

A woman has only daughters. Analyse the situation genetically and provide a suitable explanation.

64)

In human beings, the statistical probability of getting either male or female child is 50:50. Give a suitable explanation.

65)

Give reasons why acquired traits are not inherited.

66)

In a pea plant, find the contrasting trait if
a) the position of the flower is terminal
b) the flower is white in colour
c) shape of pod is constricted

67)

Why it is more appropriate to compare the process of evolution with branches of a tree rather than with a ladder?

68)

Explain the original idea of tracing evolutionary relationships.

69)

‘A trait may be inherited, but may not be expressed’. Justify this statement with the help of a suitable example.

70)

Give brief idea of formation of fossil.

YOU DON’T GET
WHAT YOU
WISH FOR…
YOU GET
WHAT YOU
WORK
FOR
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______________________________________
OUR ENVIRONMENT_
__
Environment: The sum total of all the external factors present in the surroundings influence an organism, it is called Environment.
Simply environment is the surrounding of an organism that influences the life.

WHAT HAPPENS WHEN WE ADD OUR WASTE TO THE ENVIRONMENT?
Human population size has grown enormously over the last hundred years. The demand has been increased for food, water,
automobiles and numerous other commodities. These demands are exerting tremendous pressure on our environment and are also
contributing to pollute the environment. Thus, in daily activities a lot of waste materials are thrown to the environment. It creates
pollution.
Biodegradable and Non-biodegradable substances
All wastes generated can be categorised into two categories:
(a)

Biodegradable substances: The substances that are broken down by biological processes are called biodegradable
substances.
The biodegradable substances are broken into simpler, harmless, and non-toxic substances in nature. This decomposition is
completed by the action of microbes like, bacteria, fungi etc. These substances cannot be transformed into resources, as
these are biological in origin. Sewage (faecal matter), cattle dung, house hold garbage, human urine are the important
examples of biodegradable substances. Besides these, domestic waste products, agricultural residue, paper, cloth, wool, silk
and manure are also biodegradable substances.

(b)

Non-biodegradable substances: The substances that are not broken down by the biological processes are called nonbiodegradable substances.
These substances may be inert and simply persist in the environment for a long time. It may harm the various members of the
ecosystem. The non-biodegradable substances cannot be broken into simpler, non-toxic and harmless substances in nature
because these are not degraded by microbes. Since, these are mainly man made, so, these cannot be easily recycled. These
substances may exhibit biological magnification. Polythene bags, glass objects, pesticides like DDT, industrial chemicals,
heavy metals like mercury, lead, arsenic, etc. Synthetic fibres, plastic objects, ballpoint pen refill etc. are non-biodegradable
substances.
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Thus, the solid wastes and municipal solid wastes from homes, offices, stores, schools, hospitals etc. are collected and
disposed by the municipality.

ECOSYSTEM – WHAT ARE ITS COMPONENTS?
The term ‘ecosystem’ was coined by Tansley. An ecosystem is the structural and functional unit of nature (biosphere) where living
organisms interact with the physical environment and shows interplay of matter and energy. An ecosystem is a self-contained, selfregulated and complete system that exchanges matter and energy for the existence of organisms.
All organisms such as plants, animals, microorganisms and human beings as well as the physical surroundings interact with each
other and maintain a balance in nature.

Components of Ecosystems
Ecosystem is a basic functional unit which includes the living organisms (biotic components) and non-living (abiotic components), both
interacting with each other and both are necessary for maintenance of life on the earth.

Abiotic components: The abiotic components consist of the following three parts:
(a)

Climatic factors: These include the physical environment that consists of light, temperature, wind, water, humidity, soil etc.

(b)

Inorganic substances: These include carbon dioxide, oxygen, nitrogen, water, phosphorus, sulphur, potassium and calcium.
Most of them have own cycle as well as constitute nutrients.

(c)

Organic compounds: These include carbohydrates, proteins, lipids, nucleic acid, etc. These are a link between biotic and
abiotic components.

Biotic components: These include living organisms of an ecosystem. These are classified on the basis of the food habits as follows:
(i)

Producers: These are autotrophs which synthesize food from inorganic substances. All green plants and certain blue-green
algae act as producer in an ecosystem.

(ii)

Consumers: These are organisms which depend on other organisms for food. All animals which eat plants or other animals
are called consumers. The herbivores are called primary consumers, the primary carnivores are called secondary consumers
and the secondary carnivores are called tertiary consumers. If it is the ultimate or final plants and plant products, it is called
top consumers.

Herbivores – Animals eating only Producers: These are autotrophs which synthesize food from inorganic substances. All green plants
and certain blue-green algae act as producer in an ecosystem.
e.g., cow, deer, rabbits, etc.
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Carnivores – Animals eating both plants and animals.
e.g., snake, hawks, tigers, etc.
Omnivores – Animals eating both plants and animals.
e.g., crow, man, etc.

Parasites – Animals that suck food from the living hosts.
e.g., mosquito, Plasmodium, tapeworm etc.

(iii)

Decomposers: These are also known as micro consumers or saprotrophs or osmotrophs.

These include many bacteria and fungi. These organisms feed on dead plants and animals. They breakdown the complex compounds
of dead organic matters and release inorganic nutrients after decomposition. These inorganic substances together with other organic
substances are used as energy soured by producers. They also clean up our surroundings by decomposing organisms and organic
wastes.
Thus, the biotic components include five groups of organisms as follow:
(i)

Producers,

(ii)

Primary consumers,

(iii)

Secondary consumers,

(iv)

Tertiary or Top consumers and,

(v)

Decomposers.

Trophic Levels
The energy is transferred from one step to another sequentially in a food chain. The various steps in a food chain are called Trophic
levels. The trophic levels are also known as feeding levels or energy levels.
There may be five categories of trophic levels of an ecosystem:

Trophic level-one (T1): It includes all autotrophs like photoautotrophs (all green plants and photosynthetic bacteria i.e., green sulphur
bacteria or purple sulphur bacteria) and chemoautorophs i.e., nitrifying bacteria, sulphur bacteria. All autotrophs are also known as
convertors or transducers because they utilize radiant energy of sun to synthesize their organic molecules i.e., chemical bond energy
(Glucose).
Trophic level-two (T2): It includes all herbivorous organisms like rats, rabbits, camels, deer, grasshoppers etc.

Trophic level-three (T3): It includes organisms or predators and feed directly on the herbivorous organisms like frog, predatory fishes,
eagles, snakes etc.
Trophic level-four (T4): It includes top consumers or giant predators or omnivorous and feed on the herbivores and carnivores. It
may be tigers, lions, whales, sharks etc.
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Flow of Energy
Energy from the sun enters the living world through producers and passes on from one generation to another in the form of food
energy or chemical energy. Thus a continuous flow of energy from sun to biotic components and then to physical environment and
their mechanism of flow is called Flow of energy or Energy flow.
The sun is the ultimate source of energy and is trapped by the producers. The producers use up some energy for their own life
processes. Only a portion of the energy trapped can be taken up by the primary consumers. Animals being more active than plants
also use much of the energy acquired before they are consumed by the next trophic level. So, at each stage of energy transfer, a
considerable amount of energy is lost from the different trophic levels. The amount of energy transferred to the next higher level
gradually decreases. The decomposition of dead organisms also releases chemical energy. Eventually, all the solar energy that
entered the living system through the producers goes back into the non-living world not as light but as heat.

Ten Per-Cent Law
The ratio of energy flowing between various trophic levels are called as ecological efficiency. The ecological efficiencies are different
for different species populations.
In an ecosystem, the ecological efficiency also varies or reduces from primary producers to top consumers. Only 10% of energy of
lower trophic level can be captured by the organism of next higher trophic level. This is known as Ten per cent law. It was proposed
by Lindeman.
Producers only stores 1% to 3% of solar energy. Herbivores can store only 10% of this energy and the remaining 90% is used by then
in life processes. In this way, only 10% of the trophic level energy is being transferred upto the top consumers.

Food Chain
The food acts as a fuel to provide energy to do work. The autotrophs capture the energy present in sunlight and convert it into chemical
energy.
A series of organisms feeding on one-another. This series of organisms taking part at various biotic levels constitute a food chain.
Thus, the energy transfer from producers through a series of other organisms with repeated eating and being eaten form a food chain.

Significance of food chain
1.

It includes the transfer of nutrients and energy from one level to another.

2.

It helps in understanding the feeding relationship as well as the interaction between organisms and ecosystem.

3.

It also helps to understand the environment of toxic substances and the problem associated with biological magnification in
the ecosystem.

Characteristic Features of Food Chain:
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The interactions among the various components of the environment involves flow of energy from one component of the system
to another.

2.

From autotrophs, the energy goes to the heterotrophs and decomposers.

3.

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

4.

An average of 10% of the food eaten is turned into its own body and made available for the next level of consumers.

5.

About 80% to 90% of energy is lost as heat to the environment. Some amount of energy goes into digestion and in doing work
and the rest goes towards growth and reproduction.

6.

Food chains generally consist of only three or four steps.

7.

The flow of energy is unidirectional in food chain. It does not revert back.

8.

The energy moves progressively through the various trophic level. It is no longer available to the previous levels.

The number of trophic levels in different ecosystems may be upto five as follows:
(i)

Producers,

(ii)

Primary consumers (Herbivores),

(iii)

Secondary consumers (Primary carnivores)

(iv)

Tertiary consumers (Secondary carnivores)

(v)

Tertiary carnivores (Top consumers)

Food Web
In nature, the food relationship cannot be explained only in terms of a single food chain. With many food chains and cross-connecting
links, there is greater opportunity for the prey and predator population to adjust to the changes. All the food chains in a community
exist in a network and this is called a Food web.
Depending upon the availability and choice of food, different organisms at each level have food relationship with more than one
organism at the lower levels. For example, a rat feeds on various kinds of stems, roots, fruits and grains. A rat is in turn, is consumed
by a snake which is eaten be a falcon. The snake feeds on both frogs and rats. This network of food chains constitute food web. It
becomes more complicated.

Significance of Food Web
1.

The food web exhibits interlinked food chains as well as provides alternative pathways of food resources.

2.

It makes the ecosystem more stable.
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Types of food chain: There are two types of food chain as follows:

Grazing food chain

Detritus food chain

1.

It starts from producers or green plants.

It starts from dead organic matters.

2.

It is the most common type of food chain.

It is the shortest food chain.

3.

Example:

Example:

Grasses(T1)

Dead organic matter(T1)

Grasshopper(T2)

Earthworms(T2)

Birds(T3)

Frogs(T3)

Hawks(T4)

Snakes(T4)
Hawks(T5)

Biological Magnification
•

Some harmful chemicals may enter in the bodies of organisms through food chain. Several pesticides and other chemicals
are used to protect our crops 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 along with water and minerals. These are taken up from the water
bodies by aquatic plants and animals. Thus, these chemicals enter the food chain. These get accumulated progressively at
each trophic level as these are non-degradable in nature.
Thus, the process by which non-degradable chemicals are progressively increased by accumulation at different trophic levels
in a food chain is known as biomagnification.

•

As human beings occupy the top level in any food chain, the maximum concentration of these chemicals get accumulated in
our bodies.

•

Biomagnification is the reason why our food grains such as wheat and rice, vegetables and fruits even meat, contain varying
amounts of pesticide residues. They cannot always be removed by washing or other means.

Example: There is bio magnifications of DDT in an aquatic food chain. The concentration of DDT is increased at successive trophic
levels 𝑖. 𝑒., 0.003 ppb (Part per billion) in water can reach 25 ppm in fish eating birds.
Disadvantage: High concentration of DDT disturb calcium metabolism in birds. It causes thinning of egg shell and their premature
breaking causes decline in bird populations.
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HOW DO OUR ACTIVITIES AFFECT THE ENVIRONMENT?
We are integral part of the environment. Changes in the environment due to undesirable changes in physical, chemical or biological
characteristics of air, water, soil and land. It adversely affects human life, natural resources etc. Our activities change the environment
around us. About 99.95% of pollution is natural while only 0.05% of pollution is man-made or by human activities. Human activities
are also causing changes in atmosphere like global warming, ozone depletion etc. Waste disposal is also a major cause of
environmental imbalance.

Waste Management
•

State governments across the countries are trying to push for reduction in use of plastics and use of ecofriendly packaging.
We can do our bit by carrying cloth or other natural fibre carry – bags when we go shopping and by refusing polythene bags.

•

Municipal solid wastes are wastes from homes, offices, stores, schools, hospitals etc. The municipal solid wastes generally
comprise paper, food wastes plastics rubber, leather etc. Sanitary landfills were adopted as the substitute for open burning
dumps. In sanitary landfills, wastes are dumped in a depression or trench after compaction and covered with dirt every day.

•

Hospitals generate hazardous wastes that contain disinfectants and other harmful chemicals, and also pathogenic
microorganisms. Such wastes also require careful treatment and disposal. The use of incinerators is crucial to disposal of
hospital waste.

•

Irreparable computers and other electronic goods called electronic wastes (e-wastes). E-wastes are buried in landfills or
incinerated. More than 50% of the e-wastes generated in the developed world are exported to China, India and Pakistan
where metals like Cu, Fe, Si, Ne and Au are recovered during recycling process.

•

Integrated organic farming must be adopted. It is a cyclic, zero-waste procedure farming where waste products from one
process are cycled in as nutrients for other processes.

Ozone Layer
•

Ozone (O3) is a molecule formed by three atoms of oxygen. It is deadly poisonous and also known as chemical weed.

•

The ‘band zone’ forms in the lower atmosphere 𝑖. 𝑒., troposphere, that harms plants and animals.

•

There is ‘good zone’ in the upper part of the atmosphere 𝑖. 𝑒., stratosphere. It acts as a shield absorbing ultraviolet (UV)
radiation from the sun.

•

UV rays are highly injurious to living organisms. It damages DNA (Nucleic acid) and protein by denaturation due to high
breaking energy of UV-radiation. It also causes skin cancer in human beings.

•

The thickness of ozone in the atmosphere is measured in terms of Doson Unit (DU). Ozone at the higher levels of the
atmosphere is a product of UV radiations acting on oxygen (O2) molecule. The higher energy UV-radiation split apart some
molecular oxygen (O2) into free oxygen (O) atoms. These atoms then combine with the molecular oxygen to form ozone.

Ozone Depletion an Ozone Hole
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The amount of ozone in the atmosphere began to drop sharply in 1980s due to some synthetic chemicals, called Ozone Depleting
substances (ODS). These are mainly Chlorofluorocarbons (CFC), methane, Nitrous oxide, Carbon tetrachloride etc. CFCs are most
harmful among all.

_____________________________________________________________________________________________

assignment

1)

What are biodegradable wastes?

2)

From the list, choose a biodegradable waste
(vegetable peel, plastic bag, fungicide , frying pan)

3)

Which material change their form and structure over time?

4)

Why are pesticides like DDT are banned in our country?

5)

Do biodegradable wastes also pollute the environment?

6)

What are biodegradable and non- biodegradable substances? Name two biodegradable and non-biodegradable
substances.

7)

Give any two ways in which biodegradable substances would affect the environment.

8)

Besides natural degradation by microbes, what are the other ways to dispose off biodegradable wastes?

9)

Select from the following substances which have posed a threat to the environment
Aerosols, consumers, bacteria, CFC’s

10)

Pick the non-biodegradable substances from the following
Animal bones, wool, paper, glass

11)

List two methods of safe disposal of the non-biodegradable waste.

12)

Give any two ways in which non-biodegradable substances would affect the environment.

13)

List the problems caused by non-biodegradable wastes.

14)

Write the harmful effects of using plastic bags, on the environment. Suggest alternatives to plastic bags.

15)

Mention three environmental-friendly practices.

16)

What is an ecosystem?

17)

Name the ecosystem of which aquarium is an artificial mimic.

18)

Why is an aquarium called as artificial ecosystem?

19)

We do not clean ponds or lakes but an aquarium needs to be cleaned. Why?

20)

What is the accumulation of non-biodegradable pesticides in the food chain in increasing amount at each higher trophic
level known as?

21)

Define a food chain.

22)

What are trophic levels?

23)

Give the significance of food web.
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24)

What are the ways to overcome the problem of pollution through pesticides?

25)

How do the chemicals like particles enter the food chain?

26)

Name the ultimate source of energy for the earth

27)

Explain the role of decomposers in the environment.

28)

Why are crop fields known as artificial ecosystem?

29)

How are waterbodies affected by sewage disposal?

30)

The number of trophic levels in a food chain is limited to 3-4. Give reason.

31)

What will happen if we kill all the organism in one trophic level?

32)

State 10% law . Explain with an example how the energy flows through different trophic levels.

33)

In which form is the 10%energy is available for transfer?

34)

How much of solar energy is absorbed by green plants for the process of photosynthesis?

35)

A food chain with less number of trophic level is more stable. Why?

36)

What is ozone and how does it affect any ecosystem?

37)

Name the rays against which ozone layer provides protection?

38)

Which type of disease is caused by ozone layer depletion?

39)

Name one effect of depletion of ozone.

40)

Give the major cause of ozone depletion.

41)

The result of excessive exposure of human to UV rays is known to cause damaging repercussions what are they?

42)

Why is damage to the ozone layer a cause of concern? What steps are being taken to limit this damage?

43)

Name two gases which have replaced CFCS.

44)

Which chemical is used in fire extinguishers? How is it harmful?

45)

If all the waste we generate is biodegradable, will this have no impact on the environment?

46)

Incineration is another method of waste disposal. How?

47)

Explain some harmful effects of agricultural practices on the environment.

48)

What are garbage management? Suggest four methods to manage the garbage.

49)

Pyramid of energy is always erect. Give reason.

50)

In an ecosystem biotic and abiotic components dependent on each other?

51)

Indicate the flow of energy in an ecosystem. Why is it unidirectional?

52)

‘Man is the only consumer’. Justify the statement.

53)

Excessive use of pesticides to protect the crops from diseases may cause long-term damage to mankind. Justify.

_________________________________________________________________________________________________________
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______________________________________
MANAGEMENT OF NATURAL RESOURCES __
Natural resources: They are the resources which are made by the earth only, and they are useful to human beings in many ways.
These resources contribute to the production of necessities and comforts of mankind.
Natural resources can be biotic such as plants, animals and fossils or they can be abiotic such as air water, soil and minerals.
Natural resources are classified into the following two categories
I.

Inexhaustible natural resources: These are the resources which are present in unlimited amount in nature and they are
not likely to be exhausted by human activities. e.g, solar radiation, air and water. These sources are renewable and thus
are replenished naturally.

II.

Exhaustible natural resources: These resources are limited in nature and are liable to degrade in quantity and quality
by human activities, e.g. soil, forests, wildlife, minerals, coal, petroleum, etc. These are non-renewable and nonreplenishable due to lack of regeneration.

There is a need to wisely manage our natural resources and minimise their wastage. For, this we should use 3R’s that cave save
the environment i.e. Reduce, Recycle and Reuse.

Sustainable development:
•

It is the process of development to sustain natural systems and their yields which can be maintained for a long time
without any damage to the environment.

•

This concept encourages growth that meet the current basic human needs, while preserving the resources for the need of
the future generation.

•

It depends upon the willingness of the people to change their perception of the socio-economic and environmental
conditions around them and the readiness of each individual to alter their present the use of natural resources.

Need to manage our natural resources :
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Natural resources are limited and with the current increasing rate of human population, the demand for all the resources
is increasing exponentially.

•

Natural resources require a long-term perspective, so that merely be exploited to the hilt for short-term gains.

•

To ensure equitable distribution of resources, so that all and not just a handful of rich and powerful people, benefit from
the development of these resources.

•

To control the damage the damage caused to the environment, while resources are extracted by mining or used.

Ganga Action Plan:
Ganga along with its tributaries is the largest river system of India. Ganga is not only held sacred, it also supplies water to more than
50 million persons. The river originates as Bhagirathi from Gangotri glaciers, five miles x 15 miles at 4000m height in Garhwal
Himalayas. Downstream it meets Alaknanda and Mandakini in Devapryag to from Ganga. Ganga runs a distance of over 2500 km
from Gangotri to Ganga Sagar in Bay of Bengal. In the way, it passes through innumerable villages and over 100 towns and cities of
Uttrakhand, Uttar Pradesh, Bihar and West Bengal. Over the years, the river has been grossly misused. Cities and towns along the
banks of the river had been discharging some 1000 million litres of untreated sewage. Thousands of industries had been pouring
their untreated effluents into the river. Garbage and excreta were poured into it by all the inhabitants living near the banks of the
river. Immersion of ashes and throwing of unburnt corpses into river had also been a practice since several hundred years. bathing
and washing of animals and clothes are other pollution causing activities. The result was that BOD of the river had risen to 9.7 mg/l
instead of the maximum of 2 mg/l/ pollution load and toxicity had started killing of fish in large sections of the river.
Ganga Action Plan was formulated to reduce pollution load of river Ganga by more than 75%. The plan has been carried out in two
phases since, 1985. The water quality has been tested from time to time by checking coliform number/ 100 ml. Coliform is a group
of bacteria, found in human intestine. Its presence indicates contamination by disease causing microorganisms which was found to
be very high in Ganga indicating it is a home of diseases.
The important aspect of GAP has been
(i)

Diversion of sewers away from river

(ii)

Treatment of sewage and changing it into an energy source

(iii)

Construction of community toilets

(iv)

Establishment of electric crematoria

(v)

Development of solid waste management system

(vi)

Enforcement of setting up of effluent treatment plants by the industry

(vii)

Development of ghats and interception.

Forest and wild life:
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Forests are vast areas, located far away from human inhabitation where wild plants of various kinds grow and animals of
different varieties live without intervention of humans.

•

Forests are “biodiversity hot spot”.

•

One of the main aims of conservation is to try and preserve the biodiversity we have inherited. Experiments and field studies
suggest that a loss of diversity may lead to a loss of ecological stability.

Forest need to be conserved because
•

They provide habitat to numerous species of plants and animals.

•

All inhabitants get food and protection from the forest.

•

They help in protecting soil erosion.

•

Removal of forests disturbs the ecological balance

•

The leaves of trees absorb carbon dioxide and release oxygen, a phenomenon that is vital for all life on the earth.

•

They provide timber to man for various activities like construction.

•

Bark of some trees are used to make cork and medicines.

•

They control the global climate.

Stakeholders: A stakeholder can be a person or group of an organism that may be affected directly or indirectly. All
stakeholders are not equal , every stakeholders have its own expectations and requirement and they should be handled the
way they expects.

•

To consider the conservation of forests, we need to look at the stakeholders who are:
•

The local people who live in or around forests, are dependent on forest products for various aspects of their life.

•

The forest department of the government which owns the land and controls the resources from forests.

•

The industrialists – from those who use ‘ tendu’ leaves to make bidis to the ones with paper mills who use various
forest produce.

•

The wild life and nature enthusiasts who want to conserve nature in its pristine form.
For example: the great Himalayan National Park contains within its reserved area alpine meadows which were
grazed by sheep in summer. When this national park was formed, this practice was put to end. Now it is seen that
without regular grazing by sheep the grass first grows very tall and then falls over preventing fresh growth.
Amrita Devi Bishnoi Award: For bishnoi community in Rajasthan, the conservation of forest and wildlife had been
a religious tenet. In 1731, Amrita Devi Bishnoi, sacrificed her life along with 363 others for the protection of khejri
trees in Khejrali village near jodhpur in Rajasthan. In the memory of ‘Amrita Devi Bishnoi, the government of India
has recently instituted an ‘Amrita Devi Bishnoi Award for wildlife conservation’.
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Sustainable management: The controlled use of a resource in such a way that its present availability and continous flow to
the future generation is ensured without any disturbance to the environment is known as sustainable management.
Forest resources need to be used in a manner which is environmentally and developmentally sound. If the resource
exploitation will be too high, then the economic and social development will be faster but the environment will further
deteriorate.

Chipko Andolan: This movement was started early 1970s from Reni village, in Garhwal. A logging contractor was allowed to
cut trees in a forest close to the village. On a particular day, the contractor’s workers appeared in the forest to cut the trees
while the men folk were absent. The women of the village reached the forest and huged the tree trunks preventing the workers
from cutting trees. Thus thwart, the contractor had to withdraw.

People’s participation in management of forest: In 1972, the Sal forests in the Southwestern districts of west Bengal
degraded alarmingly. Traditional methods like policing and surveillance employed by forest department resulted in frequent
clashes between forest officials and villagers. Ak Banerjee, an officer of forest department changed the strategy by making a
beginning in the Arabari forest range of Mindapore district. Villagers were involved in the protection of Sal forests, in return
villagers were given employment and were allowed to collect fuel, wood and fodder on payment of nominal fee. With the active
and willing participation of the villagers, The Sal forest showed a remarkable recovery by 1983.

•

A major programme called silviculture has been started to replenish the forest by growing more trees and plants so to meet
the diverse needs of various sectors and maintain balance in ecosystem and its functions.

•

•

The silviculture programme has many advantages:
•

It produces a large quantity of raw materials for industry.

•

It increases the area of earth under forests.

•

It maintains a perfect water cycle in nature.

•

It prevents soil erosion.

•

It prevents floods.

Steps for conservation of energy resources are :•

Save electricity, water etc by not using useless .

•

Use energy efficient electricity appliances to save electricity.

•

Use pressure cooker for cooking food.

•

Use solar cookers.

•

Fuel efficient motor vehicle should be designed to reduce consumption of petrol and diesel.

•

Encourage the use of biogas as domestic fuel.

Water and fossil fuels:
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The various sources of water which are available to us are : Rains, Rivers, Lakes, Ponds, Wells, Ocenas and Glaciers. Rain is a
very important source of water.
The failure to sustain underground water availability results due to
•

Lack of sufficient vegetation cover on the ground because of which only little water seeps into the ground and get
stored as ground water.

•

The high yielding varieties of crop require much more amount of water for irrigation.

•

Untreated sewage and industrial waste discharged into the rivers and lakes reduces the availability of usable water.

Management of water resources:
•

Dams, tanks and canals are used since many years to meet the minimum requirement for both agriculture and daily
needs.

•

Regulation of use of waters stored in dams.

Purpose and uses of construction of Dams
•

For irrigation

•

For electricity generation

•

To control the floods as dams store water during rainy season.

•

Supply of water to great distance(to the place where required) through the canal system.

•

E.g- Indira Gandhi Canal has brought greenery to considerable areas of Rajasthan.

Criticisms about large dams
Social problem: Because they displace large number of peasants and tribals without enogh compensation or rehabilitation.
Economic problem: Because they utilise large amount of public money without the generation of proportionate benefits.
Environmental problem: Because they contribute enormously to deforestation which leads to the loss of biological diversity.
Narmada Bachao Andolan: It was a protest against raising the height of Sardar Sarovar Dam on the river Narmada.
Watershed management: It is useful to increase the production and income of watershed community, reduces droughts and floods
and increases the life of downstream dam and reservoirs.
Conventional method of water harvesting:
•

Digging of small pits and lakes

•

Put in place simple watershed systems.

•

Building small earthen dams.

•

Constructing sand reservoirs.
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Set-up rooftop water collecting units.

Traditional water harvesting system:
Water stored in the ground water has various advantages
•

The water stored in ground does not evaporate.

•

The water stored in ground spreads out to recharge wells and provides moisture for crops over a wide area.

•

The water stored in ground does not promote breeding of mosquitoes.

•

The water stored in ground is protected from contamination by human and animal wastes.

•

The water stored in ground is utilised for the benefit of the local population.

Coal and petroleum: Coal and petroleum are the most important source of energy. These are the latest conventional fossil fuels.
•

Coal and petroleum were formed from the degradation of biomass millions of years ago and hence these are the
resources that will be exhausted in the future.

•

Coal and petroleum are the source of energy in different purposes.

•

Coal is used in thermal power plants, steam engine, etc.

•

Petroleum and its products like diesel, petrol, kerosene, LPG are used in vehicles, ships, aircrafts and household
purposes like cooking.

When coal and petroleum are burnt, the products like carbon dioxide, water, oxides of nitrogen and oxides of sulphur are released
into air. When combustion takes place in insufficient air(oxygen) then carbon monoxide (which is a poisonous gas) is formed
instead of carbon dioxide. Carbon dioxide is a greenhouse gas and its increased amount leads to global warming.
Traditional Water Harvesting Systems

S. No.

State/ Union territory

Traditional water

Description

harvesting system
1.

Himachal Pradesh

Kulh

Head wall across a ravine to divert
water from the natural

Khatri

stream for irrigation.
Chambers carved in hard rock for
storing water.

2.

Rajasthan

Khadin

Embankment across lower hill

Tanks

slopes.

Nadi

Underground tank
Village pond
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3.

Maharashtra

Bandharas

Check dams

4.

Madhya Pradesh

Bundhis

Reservoir ( Talab)

5.

Uttar Pradesh

Bundhis

Reservoir ( Talab)

6.

Bihar

Ahar and Pynes

Embanked catchment basin and
channels.

7.

Jammu and Kashmir

Ponds and kul

Water channels in mountain area
is called kul

8.

Tamil Nadu

Eris

Tank

Ooranis

Pond

9.

Kerala

Surangams

Horizontal well

10.

Karanataka

kattas

Embankment across a drainage
line.

assignment
1)

Name a greenhouse gas.

2)

Why do we need alternative sources of energy?

3)

Give one example each from your daily life where the household waste can be effectively reused and recycled, respectively.

4)

Which one is better to save the environment among 3 R’s. Give reasons to support your answer.

5)

Sustainable development implies a change in all aspects of life. Justify

6)

What should be the advantage of exploiting resources with short-term aims? How would these advantages differ from the
advantages of using a long-term perspective in managing our resources?

7)

What measures would you take to conserve electricity in your house?

8)

How does mining cause pollution?

9)

Each of us can do something to reduce consumption of various natural resources. Do you agree with this statement? Give
reasons.

10)

State two main concepts of sustainable development.

11)

What is meant by exploitation of resources with short -term aims? List its advantages.

12)

Explain the effect of increasing human population on resources.

13)

State the reason for launching the ‘Ganga Action Plan’. Which bacteria was found in Ganga water indicating contamination?

14)

Which leaves are used for making ‘bidis’?

15)

Which plant is used for preparing paper?

16)

What are the various commercial products obtained from forests?

17)

Why are the name ‘biodiversity hot spots’ has been given to the forest?
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18)

What is the importance of forests as a resource?

19)

List any four harms of destruction of forests.

20)

Which resource is considered as the major site of conservation of soil?

21)

Why should we conserve forests and wildlife?

22)

Suggest some approach for conservation of forests.

23)

Define stakeholders.

24)

Local people around the forests are referred to as ‘stakeholders’ for conservation of forests. Give reasons.

25)

What harm has been caused to alpine meadows since nomadic shepherds have spotted from grazing their cattle in such
meadows?

26)

What does ‘chipko movement’ refer to? Write its two aims.

27)

What important message is conveyed by Amrita Devi Bishnoi Award for wildlife conservation?

28)

Name the programme started to replenish forests. List two advantages of it.

29)

Why are the Arabari Forest of Bengal known to be a good example of conserved forest?

30)

List four benefits that could be provided to the local people in the Arabari forest range.

31)

Explain how involvement of local people can lead to efficient management of forests.

32)

What is water harvesting?

33)

Is water conservation necessary? Give reason.

34)

Mention any two reasons for which environmental lists protested against raising the height of ‘Sardar Sarovar Dam’ on river
Narmada.

35)

For what process Khadins, Bundhis, Ahars and Kattas are stated as examples of?

36)

List two advantages associated with the water harvesting at the community level.

37)

What is the main cause for abundant coliform bacteria in the river ganga?

38)

Name the fossil fuels. Why are they called so?

39)

‘Burning of fossil fuels results in global warming’ Justify.

40)

Name the two poisonous products formed by burning of fossil fuels.

41)

Name a greenhouse gas. What happens when its amount increases in the atmosphere?

42)

What changes would you suggest in your home in order to be environment-friendly?

43)

‘Rainwater harvesting is essential ’. Justify this statement give two reasons.

44)

Is ground water advantageous? Give reasons.

45)

The construction of large dams leads to
a) social

b) environmental problem

List two problems in each case
46)

Give any two reasons, why there is a need of switching over from fossil fuels to the other sources of energy. Name any two
alternative sources of energy.

47)

How is the increase in demand of fossil fuels affecting the environment?
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48)

List two measures that you would suggest for better management of water resources.

49)

Mention one drawback of monoculture.

50)

Why is siviculture considered an advantageous practice in management of forest resources?

_________________________________________________________________________________________________________

Do
what is right
Not
what is easy
_________________________________________________________________________________________________________

CreativitY
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______________________________________
LIGHT
_ __
REFLECTION
Light is the energy, which produces in us the sensation of light.
The objects which emit their own light are called luminous objects.
He objects which do not emit their own light but only reflect the light which falls on them are called non-luminous objects.
The phenomenon, in which light rays after falling on certain surfaces (like mirror) return into the same medium, is known as
reflection of light.
Silver is one of the best reflectors of light (reflects about 95% of light). That’s why it used in mirrors.

Nature of light:
There are two theories about the nature of light:
(i)

According to the wave theory, light consists of electromagnetic waves which do not require a material medium for their
propagation.

(ii)

According to particle theory, light is composed of particles which travel in a straight line at a very high speed. These
elementary particles are called photon.

Light has dual nature. It exhibits the properties of both waves and particles.
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Laws of reflection:
1st law:
According to this law, the incident ray, reflected ray and the normal at the point of incidence lie in the same plane.
2nd law:
The angle of incidence is equal to the angle of reflection.

incident
ray

i
r

nor
mal

reflected
ray

Formation of image by the plane mirror:

Characteristics of image formed by plane mirror:
•

The image is virtual and erect.

•

Size of image is equal to the size of object.

•

Distance between object and mirror is equal to the distance between image and the mirror.

•

The image is laterally inverted i.e. right hand side of the object appears as the left side of the image and vice-versa.

Uses:
•

At homes, in periscope

SPHERICAL MIRRORS:
Concave mirror: The spherical mirror whose reflecting surface is curved inwards.
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Convex mirror: The spherical mirror whose reflecting surface is curved outwards.

(converging nature)

(diverging nature)

Aperture: The portion of the mirror from which the reflection of light actually takes place is called aperture.
Centre of Curvature: It is the centre of the sphere from which the mirror is cut out. It is denoted by C
Pole: The centre of the mirror is called pole. It is denoted by P.
Principle Axis: The line passing through pole and centre of curvature is called principle axis.
Radius of Curvature: It is the distance between P and C. It is denoted by R.
Focus of a concave mirror: It is the point on principle axis at which all the light rays coming parallel to principle axis fall. It is the
midpoint of CP.
Focus of a convex mirror: It is the point on principle axis from which light rays, initially parallel to principle axis, appears to diverge
after being reflected from the convex mirror. It is the midpoint of CP.
Focal Length: It is the distance between F and P. It is denoted by f.
Radius of curvature = 2 x focal length
Real Image: The images formed by actual intersection of reflected or refracted ray are called real images. These images can be
formed on screen.
Virtual Image: The images appear to be formed without actual intersection of reflected or refracted ray are called virtual images.
These images cannot be formed on screen but can be seen through the mirror.

Rules for obtaining image by mirror:
(i)

Light ray coming parallel to principle axis passes through focus after reflection.
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(ii)

Light ray coming through focus becomes parallel to principle axis after reflection.

(iii)

Light ray coming through center of curvature goes through the same path after reflection.

(iv)

A ray falling on pole of the mirror is reflected in a way such that angle of incidence is equal to the angle of reflection.
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CONCAVE MIRROR:
The mirror is also called converging mirror as it converges all the light rays falling on it.

Images formed by concave mirror when object is placed at different positions:
Case 1

Case 2

Object at infinity

Object at Focus

image at focus; point sized; real and inverted

image at infinity; highly magnified; real and inverted

Case 3

Case 4

Object beyond C

Object between C and F

vishal institute

page 178

science for class 10

vishal institute

image between C and F; diminished; real and inverted

image beyond C; magnified; real and inverted

Case 5

Case 6

Object at C

Object between F and P

image at C, same in size; real and inverted

image behind mirror; larger in size; virtual and erect

position of the object

position of the image

size of the image

nature of the image

at infinity

at F

point sized

real and inverted

at F

at infinity

magnified

real and inverted

beyond C

between C and F

diminished

real and inverted

between C and F

beyond C

magnified

real and inverted

at C

at C

same in size

real and inverted

between F and P

behind the mirror

magnified

virtual and erect

uses of concave mirror:
•

these are used as shaving mirrors as they form magnified image.
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•

large sized mirrors are used to focus solar energy on an object to be heated.

•

used as reflectors in car headlights, search lights, torches.

•

used by doctors to concentrate light on ear, nose, throat etc.

CONVEX MIRROR:
It is also called diverging mirror as it diverges all the light rays falling on it.

Image formed by convex mirror:
Case 1

Case 2

Object near mirror

Object at infinity

image formed behind the mirror;

image formed at F;

diminished; virtual, erect

smaller in size; virtual, erect.

position of the object

position of the image

size of the image nature of the image

at infinity

at F, behind the mirror

point sized

virtual and erect

between infinity and pole

between P and F,

diminished

virtual and erect

behind the mirror

use:

These are used in vehicles as they always form erect image smaller in size of the vehicle coming behind.

Mirror Formula:

1 1 1
= +
f v u
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− v h2
=
u
h1

v

⎯
⎯→

image distance (distance between image and pole),

u

⎯
⎯→

object distance (distance between object and pole)

f

⎯
⎯→

focal length,

h2

⎯
⎯→

height of image,

h1

⎯
⎯→

height of object.

Sign conventions:
•

All the distances are measured from pole to the mirror

•

Distances measured in the same direction as that of incident light are taken as positive.

•

Distances measured against the direction of incident light are taken as negative.

•

Distances measure downward and perpendicular to the principal axis are taken negative.

Activity: How to find the approximate focal of a concave mirror?

Hold a concave mirror in your hand and direct its reflecting surface towards the sun.
Direct the light reflected on the sheet of the paper. You will find a bright sharp spot of light on the paper.
The distance between mirror and the paper is the focal length of the mirror.

assignment

1)

A man is running towards a plane mirror at the rate of 2 m/s. With what speed is he approaching his own image?

2)

Determine the smallest size of a plane mirror, which will enable a man of 1.8 m height to see his full image.

3)

Magnification of the plane mirror is +1. What does it mean?

4)

Which mirror is used as rear view mirror in vehicles and why?

5)

Which mirror is used by ENT or for shaving and why?

6)

An object is placed at a distance of 6 cm from a convex mirror of focal length 12 cm. Find the position and nature of the
image.

7)

A concave mirror produces a real image of height 2 cm of an object 0.5 cm high placed 10 cm away from the mirror. Find
the position of the image and focal length of the mirror.
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A dentist uses a small concave mirror of focal length 3 cm and holds it at a distance of 2 cm from the tooth. Find
magnification.

9)

A concave mirror of focal length 10 cm is kept in front of an object at a distance of 50 cm from it. If the object is 1 cm high,
what will be the size of the image?

10)

A convex mirror produces a magnification of ½ when an object is placed at a distance of 60 cm placed from it. Where the
object should be placed, so that the size of that image becomes 1/3 of that of the object?

11)

A concave mirror produces three times magnified real image of an object placed at 10cm in front of it. Where is the image
located?

12)

An object 4 cm in size is placed at a distance of 25 cm in front of convex mirror of radius of curvature 40 cm. find position,
size and nature of image.

13)

An image 2/3rd the size of the object is formed by a concave mirror at a distance of 20 cm from it. Find the focal length of
the mirror.

14)

An object is placed at a distance of 20 cm from a convex mirror of focal length 15 cm. Find the position and nature of the
image.

15)

4.5 cm needle is placed 12 cm away from a convex mirror of focal length 15 cm. Give the location of the image and the
magnification. Describe what happens as the needle is moved farther from the mirror.

16)

An object of height 5 cm is placed at a distance of 25 cm from a concave mirror of radius of curvature 30 cm. Calculate
the distance and the size of the image formed by the mirror.

17)

Size of image of an object by a mirror having a focal length of 20 cm is observed to be reduced to 1/3rd of its size. At what
distance the object has been placed from the mirror? What is the nature of the image and the mirror?

18)

Compare the two surfaces of the spoon.

19)

Hold a concave mirror in your hand and direct its reflecting surface towards the sun. Direct the light reflected on the sheet
of the paper. What would you observe?

answers

1) 4 m/s

2) 0.9 m

6) 4 cm, virtual, erect, smaller

7) –40 cm, –8 cm

8) 3

9) 0.25 cm, inverted

10) 120 cm in front of mirror

11) –30 cm

12) 11.11 cm, 1.78 cm, v/e

13) 8 cm

14) 8.5 cm, v/e

15) 3.3 cm, behind the mirror, m = 5/18

16) 37.5 cm, in front of mirror, h = 7.5 cm

17) 80 cm, r/I, converging

sOmEthIng
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The minimum mirror height required to see your whole body in a mirror oriented in parallel to your body is half the height
of your body. The top edge of the mirror should be half in-between the level of your eyes and the top of your head, and
the bottom edge of the mirror should be at a level half way between your eyes and your feet.

•

Plane mirror is also called spherical mirror of infinite radius.

•

If  i = 0 then  r = 0. This means that a ray of light incident normally on a mirror retraces its path after reflection.

•

If the image of an object is viewed in two plane mirrors that are inclined to each other more than one image is formed. The
number of images depends on the angle between the two mirrors.
The number of images formed in two plane mirrors inclined at an angle A to each other is given by the formula:
Number of images =

 360 

−1
 




Example:
Let two plane mirrors be inclined to each other at 90º.
Number of images of an object placed between them = (360˚ /90˚) – 1 = 3
Example:
Let two plane mirrors be parallel to each other.
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Number of images of an object placed between them = (360˚/0˚) – 1 = infinite
•

When a parallel beam of light strikes the object like wall, floor, paper etc., the rays are reflected in all possible directions. It
is called diffuse reflection. This reflection occurs due to uneven surface.
Most of the objects are visible because of diffuse reflection from their surfaces.
If there were no diffuse reflection, an object would have been appeared either extremely bright or quite dark.
The rays coming from the sun undergo diffuse reflection from dust particles suspended in air so as to produce general
illumination.

•

Principal focus is the point on the principal axis where the rays parallel to principal axis meet after reflection.
Focus is the point where rays parallel to each other (may or may not be parallel to principal axis) meet.
There are infinite foci, all lying in a plane called focal plane whereas principal focus is a point on focal plane as well as on
the principal axis.

•

A trick mirror is a concave mirror of small focal length. The head is comparatively away from the nose and mouth. That’s
why the image formed in the trick mirror has smaller magnification of head as compared to nose and mouth.

•

_____________________________________________________________________________________________

vishal institute

page 184

science for class 10

vishal institute

REFRACTION
If the light passes to another medium after striking against any object, it is called refraction.
The medium, in which the speed of light is more, is known as rarer medium or optically rarer medium and the medium in which the
speed of light is less is known as denser medium or optically denser medium.
If the light ray goes from rarer to denser medium, it slows down and bends towards normal and if it goes from denser to rare
medium it bends away from the normal.
The ability of a transparent material to bend the light as it enters the material is called refractive index.
It is denoted by ‘n’ or ‘μ’ (mu). It has no unit.
It is equal to the ratio of speed of light in vacuum to that in medium.

n

n21

can also be written as 1 n 2 and it means refractive index of medium 2 with respect to medium 1.

n21

If

n1

speed of light in vacuum (c)
speed of light in medium

=

and

n2
n 21

=

1 n2

=

n2
n1

=

absolute refractive index of 2nd medium
absolute refractive index of 1st medium

are the refractive indices of the first and the second medium with respect to vacuum, then

=

n2
n1

c
=

c

v2
v1

=

v1
v2

=

speed of light in first medium
speed of light in sec ond medium

Refractive index of air is 1.003.
Refractive index of diamond is highest and that is 2.42.
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Laws of refraction:
(i)

The incident ray, refracted ray and the emergent ray at the point of incidence lie in a same plane.

(ii)

The ratio of sine of angle of incidence to the sine of angle of refraction is constant for a pair of media.
This constant is called refractive index.

sin i
sin r

=

constant ( or n)

This is also called Snell’s law.
This constant is called refractive index.
The value of ‘n’ depends on the nature of material of the medium and on the wavelength used.

Note:

sin i
= n 21
sin r

Refraction by a glass slab:

In glass slab displacement (also called lateral displacement) takes place due to its parallel surfaces.
Displacement depends on thickness of the glass slab.
More is the thickness of the glass slab, more is the displacement.
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Refraction by a triangular prism:

In glass prism, deviation takes place instead of displacement due to non-parallel surfaces.
Activity 1:

A coin appears to be raised when placed in water.

Activity 2:

Pencil partially dipped in glass filled with water seems to be bent at point of immersion.

Activity 3:

A fish in aquarium, actual position is different than what it looks.
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assignment
1)

Refractive index of the material is 2. What does it mean?

2)

Light enters from air to glass plate having refractive index 1.50. What is the speed of light in the glass?

3)

Light enters from air into diamond which has refractive index = 2.42. Find the speed of light in diamond.

4)

Light enters from air into water which has refractive index = 1.33. Find the speed of light in the water.

5)

If n12 = 3, find the value of n21.

6)

If n12 = 3/4, n23 = 4/5, n34 = 1/3, find the value of n14.

7)

A ray of light traveling in air is incident on the plane surface of a transparent medium. The angle of incidence is 45˚ and
that of refraction is 30˚. Find the refractive index of the medium.

8)

Find the refractive index of glass with respect to water. The refracted indices of these with respect to air are 3/2 and 4/3
respectively.

9)

A ray of light in air is incident on the plane surface of a transparent medium. The angle of incidence is 45º and that of
refraction is 30˚. Find the refractive index of the medium.

10)

A ray of light travelling in air falls on the surface of a rectangular slab of plastic material whose refractive index is 1.6. If
incident ray makes an angle of 53˚ with the normal, find the angle made by the refractive ray with the normal.
(sin53º = 4/5)

11)

A ray of light travelling in air is incident on the surface of a plastic slab at an angle. If the angle of refraction is 30º, and the
refractive index of the plastic is

3 , find the angle of incidence.

12)

The refractive index of benzene is 3/2 and that of sapphire is 7/4. What is the refractive index of sapphire w.r.t. benzene?

13)

The refractive index of a dense flint glass is 1.65 and for alcohol it is 1.36 with respect to air. Find the refractive index of
dense flint glass with respect to alcohol.

14)

Refractive index of diamond with respect to glass is 1.6 and absolute refractive index of glass is 1.5. Find
(i) absolute refractive index of diamond

(ii) speed of light in diamond.

15)

Light enters from air to water having refractive index 4/3. Find the speed of light in water.

16)

The refractive indices of alcohol and turpentine oil with respect to air are 1.36 and 1.47 respectively. Find the refractive
index of turpentine oil with respect to alcohol. In which of the two media the speed of the light will be more?

17)

What is lateral displacement? Why does lateral displacement not take place in prism?

18)

Define angle of deviation.

_____________________________________________________________________________________________

answers
2) 2 × 108 m/s

3) 1.24 ×108 m/s

4) 2.26 ×108 m/s

5) 1/3

6) 1/5

7) 1.41

8) 9/8

9)

10) 30º

11) 60º

12) 7/6

13) 1.21

14) 2.4, 1.25 ×108 m/s

15) 2.25 ×108 m/s

16) 1.08, alcohol

2

_____________________________________________________________________________________________

vishal institute

page 188

science for class 10

vishal institute

Lenses:
A lens is a piece of transparent glass bound by two spherical surfaces.
A convex lens is thick at centre but thinner at edges.
A concave lens is thin at centre but thicker at edges.

The centre point of a lens is called optical centre. Light ray passing through optical centre passes without any deviation.
Light ray coming parallel to the principal axis after refraction passes through a point on principal axis. This point is called principal
focus of a convex lens.
A lens has two foci.
The distance between optical centre and focus is called focal length.
A convex lens is also called converging lens as it converges all the light rays falling on it.

Light ray coming parallel to principal axis, after refraction, appears to be coming from a point on principal axis. This point is called
focus of a concave lens.
Since light rays do not actually pass through focus of a concave lens, a concave lens has virtual focus.

Rules for obtaining image by lens:
(i)

A ray coming parallel to principal axis, after refraction will pass through focus on the other side of the convex lens.
In case of concave lens, the ray appears to diverge from the principal focus located on the same side of the lens.
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(ii)

A ray falling on focus will become parallel to principal axis after refraction.

(iii)

A ray falling on optical centre will emerge without any deviation.

vishal institute

Images formed by convex lens when object is placed at different positions:
(i) Object at F:
image is formed at infinity, highly magnified and real and inverted.
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(ii) Object at infinity:
image is formed at focus, point sized and real and inverted.

(iii) Object between 2F and F:
image is formed beyond 2F΄, magnified and real and inverted.

(iv) Object beyond 2F:
image is formed between F΄ and 2F΄, smaller in size and real and inverted.
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(v) Object at 2F:
image is formed at 2F΄, same in size and real and inverted.

(vi) Object between O and F:
image is formed at same side of lens as of object, larger in size and virtual and erect.

position of the object

position of the image

size of the image

nature of the image

at F

at infinity

magnified

real and inverted

at infinity

at F′

point sized

real and inverted

between 2F and F

beyond 2F′

magnified

real and inverted

beyond 2F

between F′ and 2F′

diminished

real and inverted

at 2F

at 2F′

same in size

real and inverted

between F and O

on same side of lens

magnified

virtual and erect

Uses of convex lens:
•

In magnifying glass

•

In microscope and telescope

•

In curing hypermetropia
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Image formed by concave lens:
(a)

image is formed between object and lens, virtual and erect, smaller in size.

(b)

image is formed at F, virtual and erect, smaller in size.

position of the object

position of the image

size of the image

nature of the image

at infinity

at F′

point sized

virtual and erect

between infinity and O

between F′ and O

diminished

virtual and erect

Uses of concave lens:
•

In high quality telescope

•

In curing myopia

Lens Formula:

1 1 1
= −
f v u
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m=

Magnification,
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v h2
=
u h1

v

⎯
⎯→

image distance (distance between image and optical centre),

u

⎯
⎯→

object distance (distance between object and optical centre)

f

⎯
⎯→

focal length,

h2

⎯
⎯→

height of image,

h1

⎯
⎯→

height of object.

Power of a lens:
It is defined as the reciprocal of focal length of lens (in meters).

P=

1
f (in m)

Its unit is Diopter.
Power of convex lens is positive and that of concave lens is negative.
More is the focal length, less is the power.
1 Diopter is the power of the lens whose focal length is 1 m.

If two or more lenses are placed in contact, then their resultant power is given by

P = P1 + P2 + P3 + ...........
_____________________________________________________________________________________________

assignment

1)

A convex lens of focal length 0.1m is placed at a distance of 12cm from a wall. How far from the lens should an object be
placed so as to form its real image on the wall?

2)

An object is placed at a distance of 0.5 m from a concave lens of focal length 0.2 m. Find the nature and position of the
image.

3)

An object placed 50 cm from a lens produces a virtual image at a distance of 10 cm in front of the lens. What is the focal
length of the lens?

4)

A diverging lens of focal length 15 cm forms an image 10 cm from the lens. Prove that the object is 30 cm away from the
lens.
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An object 4 cm high is placed at a distance of 15 cm in front of a concave lens of power –10 D. Find the size of the image.
Draw a ray diagram taking suitable scale.

6)

4 cm tall object is placed perpendicular to the principal axis of converging lens of focal length 20 cm. if distance of object
from the lens is 30 cm, find position, nature and size of image.

7)

Concave lens of focal length 20 cm form an image at a distance of 10 cm from the lens. What is the distance of object
from the lens?

8)

A needle 10 cm high is placed at 40 cm from a convex lens of focal length 15 cm. find position, nature and size of the
image.

9)

A 4 cm tall object is placed perpendicular to the principal axis of a convex lens of focal length 20 cm. If the distance of the
object is 30 cm from the lens, find the position, nature and size of the image. Also find its magnification.

10)

A needle placed at 45 cm from the lens forms an image on a screen placed 90 cm on the other side of the lens. Identify
the type of and determine its focal length.

11)

An object 2 cm high is placed at a distance of 64 cm from a white screen. On placing a convex lens at a distance of 32 cm
from the object it is found that a distinct image is formed on the screen. What is the focal length of the convex lens and
size of the image formed on screen?

12)

A 4 cm tall object is placed perpendicular to the principle axis of a convex lens of focal length 20 cm. If the distance of the
object from the lens is 30 cm, find the position, nature and size of the image. Also find its magnification.

13)

A student focussed the image of a candle flame on a white screen using a convex lens. He noted down the position of the
candle screen and the lens as under:
Position of candle = 12.0 cm
Position of convex lens = 50.0 cm
Position of the screen = 88.0 cm

14)

(i)

What is the focal length of the convex lens?

(ii)

Where will the image be formed if he shifts the candle towards the lens at a position of 31.0 cm?

(iii)

What will be the nature of the image formed if he further shifts the candle towards the lens?

Sudha finds out that the sharp image of the window pane of her science laboratory is formed at a distance of 15 cm from
the lens. She now tries to focus the building visible to her outside the window instead of the window pane without
disturbing the lens. In which direction will she move the screen to obtain a sharp image of the building?

15)

The image of a candle flame formed by a lens is obtained on a screen placed on the other side of the lens. If the image is
three times the size of the flame and the distance between lens and image is 80 cm, at what distance should the candle
be placed from the lens? What is the nature of the image at a distance of 80 cm and the lens?

_____________________________________________________________________________________________

answers
1) –60 cm

2) –14.3 cm, v/e, diminished 3) –12.5 cm

5) 1.6 cm

6) 60 cm, r/i, –8 cm

7) 20 cm

8) 24 cm, r/i, 6 cm

9) 60 cm, 8 cm, inverted, –2

10) 30 cm, convex lens

11) 16 cm, –2 cm

12) v = –60 cm, r/i, h2 = –8 cm, m = –2
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(ii) infinity

(iii) v/e

15) 26.67 cm, r/I, converging

assignment from reflection and refraction

1)

Fill the following table with appropriate sign (+/–) conventions:

u
concave mirror

v

f
(for inverted)
(for erect)

convex mirror
concave lens
convex lens

(for inverted)
(for erect)

h1 =
h2 =

(inverted)
(erect)

2)

Complete the following ray diagrams:
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Two thin lenses (concave and convex) of power 3.5D and 2.5D respectively are placed in contact. Find the power and
focal length of the lens combination.

4)

Which of the following lens have more
(i) focal length

vishal institute

(ii) power?
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5)

Find n12 and n21.

6)

Find n12 and n21.

7)

What are the values of angle of incidence and that of reflection for a normal incidence?

8)

What is diffused reflection?

9)

Draw a rough sketch showing nature of image formed by plane mirror. Write characteristics of the image formed?

10)

What is Snell’s law?

11)

Why silver colour is used to polish one side of mirror?

12)

What does the positive sign for magnification represent in case of mirror?

13)

Define refractive index in terms of speed of light.

14)

No matter how far you stand from a spherical mirror, your image appears erect. The mirror may be
(a) plane

(b) concave

(c) convex

(d) either convex or plane

15)

Which eye disease is cured by cylindrical lens?

16)

What are virtual images?

17)

Why is convex mirror used in automobiles?

18)

Which mirror (plane, concave or convex) do you think a doctor should use to concentrate light on body parts like ears and
eyes?
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19)

What is optically rarer medium?

20)

What is the focal length of the plane mirror?

21)

Is the mirror formula also valid for plane mirror?

22)

Draw diagram showing

vishal institute

(i) coin in water being seen by a person (ii) pencil part of which is immersed in water.
23)

Why concave mirror is used as shaving mirror?

24)

Write laws of reflection and refraction.

25)

Define concave mirror, convex mirror, pole, centre of curvature, principal axis, radius of curvature, focal length.

26)

Define concave lens, focus of concave lens, convex lens, focus of convex lens, optical centre.

27)

Which line is normal to the pole of a spherical mirror?

28)

Paper may burn if held in front of convex lens or concave mirror in sunlight. Why?

29)

Why concave mirror is used in torches and head lights?

30)

Why convex mirror is used as viewing mirror in vehicles?

31)

Draw labeled diagram glass slab. Show lateral displacement. On what factor does it depend?

32)

One half of the lens is covered with the black paper. What will happen to the image?

33)

Show angle of incidence, angle of reflection and reflected ray in the following cases:

(a)

(b)

O

(c)
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_____________________________________________________________________________________________

answers

3) –1 D

5) n12 = 5/4, n21 = 4/5

6) n12 =

1

, n21 =

2

7) 0˚, 0˚

21) yes

2
_____________________________________________________________________________________________

sOmEthIng

UsElEss

cUm IntErEstIng

•

the refraction of light is due to different speed of light in different mediums.

•

if concave mirror and a convex lens are held in water, there will be no change in focal length of concave mirror but that of
convex lens will increase.

•

to a fish under water viewing obliquely a fisherman standing on the bank of the lake, the man looks taller than what he actually
is.

•

if a lens is made of two different transparent materials, due to their different refractive indices and so focal lengths, two images
of the object will be formed.

•

if a plane glass slab is placed on letters of different colours, then red coloured letters appear more raised up.

•

if convex lens is immersed in carbon disulphide, it behaves like diverging lens as cng is less than one.

•

if refractive index of a liquid is same as of lens, the lens will become invisible when immersed in it.

•

the image of candle is formed by a convex lens on a screen. if the lower half is painted black to make it opaque, even then the
image full in size will be obtained. only the intensity of image will be reduced.

•

absolute refractive index is never less than unity.

•

Why does convex lens converge the light rays falling on it?
consider a ray of light OA incident on a convex lens. here AC1 is the radius of surface I and BC2 is that of surface II. on
refraction at A, the ray goes rare to denser medium hence it bends towards the normal AC1. at B it goes from denser to rarer
medium and hence it bends away from normal BC2. in both cases it bends towards principal axis. that is why convex lens is
converging.
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•

Why does concave lens diverge the light rays falling on it?

•

air bubble in water acts as concave lens.

•

an optically denser medium may not have greater density. for eg. kerosene oil has higher refractive index but has less density
than it.

•

when two or more thin lenses are combined then

1 1 1 1
= + + + ..........
f f1 f 2 f 3

combined focal length (f)

=

resultant power

=

P = P1 + P2 + P3 + …………

resultant magnification

=

m = m1 × m2 × m3 × …………

•

simple microscope:

•

compound microscope:
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telescope:

astronomical telescope (used to see distant objects in space)

terestrial telescope (used to see distant objects on earth)
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•

_________________________________________________________________________________________________________

_____________________________________
HUMAN EYE
_ __
The human eye consists of the eyeball spherical in shape, which is 2.5 cm in diameter. An opaque, white protective membrane
called scalera covers most of the outer most part of the eye. Its front portion is called cornea, made up of transparent material.

Then there is iris with the hole in its center called pupil. The pupil controls the amount of light entering the eye.
The convex lens is present behind it held by ciliary muscles.
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The ciliary muscles change the focal length of eye lens. When we see distant object, the muscles get relaxed and so make the lens
thin (i.e. increase the focal length of eye lens). Similarly when we look objects closer to the eye, the muscles contract. This
increases the curvature of eye lens, the lens become thicker (i.e. its focal length decrease). This process of changing the focal
length of eye lens by ciliary muscles is called accommodation.
The region between the cornea and the lens is filled with a transparent liquid called aqueous humour (it provides nutrients to the
retina).
The real and inverted image of an object is formed at retina.
The region between lens and retina is filled with transparent liquid called vitreous humour. It maintains the shape to the eye. The
image of object formed on retina is communicated to the brain through the optic nerves.
At retina there are two types of cells rods and cones (large in numbers). Rods are responsible for sensing intensity of light while
cones sense different colours.
The farthest point up to which the eye can see properly without any strain is called far point. For the normal eye far point is infinity.
The closest point to which the eye can see the object clearly is called near point. The distance of the closest point at which an object
can be placed and seen clearly is called the least distance of distinct vision. For normal eye its value is 25 cm.
The power of eye lens to adjust its focal length is called accommodation.

Defects of human eye:

1)

Long sightedness (hypermetropia): In this disease a person is unable to see the near objects clearly.
The near point of hypermetropic eye is more than 25 cm.

Causes:
•

increase in focal length of eye lens.

•

eye ball becomes too small.

It can be cured by using convex lens.

2)

Short sightedness (myopia): In this disease a person is unable to see the distant objects clearly.
Far point of a myopic eye is less than infinity.
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Causes:
•

decrease in focal length of eye lens (i.e. excessive curvature of eye lens).

•

Elongation of eye ball.

It can be cured by using concave lens.

3)

Presbyopia: In old age, the ciliary muscles become weak and are not able to contract enough. When far sightedness occurs
due to this reason, it is called Presbyopia. It can be cured by using convex lens.

Sometimes a person may suffer from both hypermetropia and myopia.
Such people require bifocal lens.
The upper portion of the lens is concave and lower part is convex.

When eye lens becomes milky and cloudy resulting in blurred vision or complete loss of vision then he is said to be suffering from
cataract.
In this case vision can be corrected by surgery.

Contact lenses: These are worn directly on cornea. It has advantage over the spectacles that the contact lens move with cornea
and so almost area can be viewed with lens in use. This is not in spectacles.
These lenses should be stored and cleaned in the prescribed fashion. Improper use and maintenance of these can affect the
cornea.

Why do we have two eyes?
•

to have wider field of view

•

to judge distances more accurately

Note:

A human being has a horizontal field view of about 150⁰ with one eye and about 180⁰ with two eyes.

Dispersion: It is the splitting of white light into its various constituents.
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The patch obtained on the screen is called spectrum.
The constituents of white light are VIBGYOR (Violet, Indigo, Blue, Green, yellow, Orange, Red).
The red light deviates the least while the violet deviates the maximum.

The first prism PQR disperses the white light into seven different colours. The second prism P’ recombines the dispersed light rays
into one white light again. This process is called re-combination.

Atmospheric refraction:

The earth is surrounded by a layer of air called atmosphere.
The density of air in the atmosphere is not same everywhere. The density and so refractive index decreases as we move higher.
The changes in refractive index of air give rise to many phenomenon.
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Stars appear to be higher than actually are

Consider a ray coming from a sun. While traveling through the atmosphere, it moves into the
regions of higher refractive index (denser mediums). So, it continuously bends towards the
normal. Since we see an object in the direction of the ray incident on eye, the heavenly body
appears higher than its actual position.

•

Early sun rise and late sunset

Consider the situation when the sun just the below the horizon. Rays of light
coming from it get bent such that to an observer they seem to be coming from
above the horizon. Thus, at the sunset we see the sun even after it has just
dipped below the horizon. This increases daylight about four minutes every day, 2
minutes in the morning and 2 minutes in the night.

•

Twinkling of stars

The temperature of air and its humidity are not same everywhere in the atmosphere, so the refractive index of air varies between
different pockets of air. When a light ray passes through such pockets of air, it bends due to refraction. But the air pockets keep
moving. So the direction of ray reaching the eye keeps changing. This causes the image of star to shift in random directions or even
disappear for an instant. The amount of light reaching the eye also keeps changing. This makes star to appear twinkling.

•

Why planets do not twinkle?

Light rays coming from planet also pass through different air pockets but it does not appear to be twinkling. This is because stars
appear as the point objects to us due to large distance from the earth. Planets are nearer and so they appear to be a group of many
such point objects. Each point object in it twinkles in the random directions and the resultant of all these becomes almost negligible.
•

Colour of sky:

Scattering of light by particles present in atmosphere is called Tyndall effect.
The colour of the scattered light depends on the size of the scattering particles dude to their different wavelengths.
Smaller particles scatter smaller wavelength light better.
The particles present in earth’s atmosphere scatters blue colour the maximum. So the sky appears to be blue.
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Large particles are present in air due to air pollution in cities. These particles scatter other colours better and so sky over
cities looks less blue.

Note:

In space there are no particles and so no scattering of light. So when astronauts look away from the sun, they only see
darkness.

•

Colour of sun:

During sunrise or sunset, a light has to travel long distance. The light with longer wavelength can travel long distance without much
scattering. So red colour is able to reach our eye and therefore sky appears red during sunrise or sunset.
At noon, the sun is overhead. The light has to travel shorter journey, a little blue colour is scattered. Since the light coming from the
sun has almost all its components in right proportion, so the sun appears white to us.
Note:
•

Red colour scatters the least and so ‘danger’ signal lights are red in colour.

Colour of an object:

In white light, a red coloured object appears red as it reflects red colour and absorbs all other colours.
In white light, a green coloured object appears green as it reflects green colour and absorbs all other colours.
If a red coloured object is seen in green light, then it would appear black in colour as it will absorb green light and reflect no colour.
Similarly, if a green coloured object is seen in red light, then it would appear black in colour as it will absorb red light and reflect no
colour.

_____________________________________________________________________________________________

assignment

1)

Draw a labeled diagram of human eye. Write function of its any three parts.

2)

What is meant by accommodation of an eye?

3)

What is far point and near point of a normal human eye?

4)

A student is finding difficulty to read a blackboard while sitting at the last bench. Name the disease he is suffering from.
Also suggest the lens he should use in his spectacles.

5)

What is the nature of the image formed at our retina?

6)

Define far point of an eye.

7)

Draw a rough diagram showing hypermetropia and its cure.

8)

Draw a rough diagram showing myopic eye and its cure.

9)

Which type of lens is used to cure astigmatism?

10)

The power of a lens used in the spectacles of a person is +2D. Which disease he is suffering from?

11)

The far point distance of a shortsighted person is 1.5m. Find the focal length, power and nature of the remedial lens.
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A person who cannot see objects nearer than 1m from his eyes, wants to read a book placed at a distance of 25cm
clearly. What kind of a lens would he require? What will be the power of the lens?

13)

A person can see clearly up to 3m. Describe the type of the lens that should be used so that he can see up to 12m clearly.

14)

A person having myopic eye uses a concave lens of focal length 10cm. Find the power of the lens.

15)

A person with myopic eyes is not able to see the objects beyond 3m. Determine the nature, focal length and power of the
correcting lens.

16)

The near point of an elderly person is 50 cm from the eye. Find the focal length and power of the corrective lens that will
correct his vision.

17)

The far point of a person suffering from myopia is 2 m from the eye. Find the focal length and power of remedial lens.

18)

A person uses a lens of power –2 D for correcting his distant vision. For correcting his near vision he uses a lens of power
+1.5 D. What is the focal length of the lenses required to correct this disorder?

19)

The minimum power of eye lens is 40 D. If the far point of normal eye is infinity, find the size of eye ball.

20)

A person needs a lens of power –4.5 D for correction of her vision.
(a) What kind of defect in vision is she suffering from?
(b) What is the focal length of the corrective lens?
(c) What is the nature of the corrective lens?

21)

A lens has a power +2D. Find the focal length and nature of this lens. An object is placed at a distance of 100 cm from
this lens. Where will the image be formed and what will be its nature?

22)

Why does stars twinkle but planet do not?

23)

What is Tyndall effect?

24)

Why is sky blue?

25)

Why sun appears red during sunrise and sunset?

26)

What if earth had no atmosphere?

27)

Why space appears black to the astronauts?

28)

Why the rose appears red in colour?

29)

An object appears blue when seen in white light. What colour will it appear in red light?

30)

Which type of cells is responsible to enable us to differentiate colours?

31)

What is recombination?

32)

Which part of the white light deviates the least when dispersed?

33)

Name all the primary colours of light.

34)

What are the primary colours of pigments?

35)

An object appears blue when seen in white light. What colour will it appear in red light?

answers
11) –1.5 m, –0.67 D

12) convex, +3D
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15) divergent, –3 m, –0.33 D 16) 50 cm, +2D
19) radius = 5 cm

17) 2 m, –0.5 D

20) myopia, –22.2 cm, diverging

18) –50 cm, 66.7 cm
21) 50 cm, converging, 100 cm, r/i

_____________________________________________________________________________________________

sOmEthIng

UsElEss

cUm IntErEstIng

•

human eye

•

human being faces another eye disease called colour blindness, which can’t be cured

•

for the normal eye, the power of accommodation is 4D.

•

the phenomenon of the continuance of visual sensation of an image in the brain for a short time after the object, whose image
is being formed, is removed, is called persistence of vision.

•

an average person blinks 12 times per minute.

•

It composed of more than 2 million working parts.

•

our eye is 576 mega pixel

•

the refractive index of cornea is 1.37.

•

corneas are the only tissues that don’t require blood.

•

the eyeball of a human weighs approximately 28 grams.

•

pupil is in fact non-existent. it is a name given to a hole which is formed by the iris. we can therefore call the pupil an abstract
element of the eye because it doesn't exist as a material.
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a healthy lens will always be clear. infected lens will be cloudy or hazy and such areas are termed cataracts. they are usually
caused by exposure to u.v. radiation. however, due to medical and technological advances, cataracts can now be surgically
removed leaving the person with clear vision again.

•

cones are located near the central area and are responsible for giving images their colour. rods are situated in the peripheral
retina (around the center) and are responsible for the grayscale of images in dim lighting. the image must not focus in the
center because it will be focusing on the cones, but rather around it because that's where rods are situated. that's why when
we look straight at an object in dark we can never see it (because the rays are focused in the centre) but if we look away it
becomes visible.

•

as a light ray enters our eye, we notice that it hits the cornea first. it gets bent quite a lot because cornea does most of the
refraction. then it passes through the pupil (which gets controlled by the iris) and hits the lens where it gets bent some more
(only about 30%). in a healthy eye, this ray will be focused exactly on one point of the retina called the fovea. then that image
will get transmitted through the nerves found in one of 10 layers of retina and sent to the brain via the optic nerve. an
interesting fact is that all images are in fact turned upside down when we look at them, but our brain is so sophisticated, it turns
them the right way up again so we see everything as it should be.

•

there is a point on the retina where the optic nerve is connected. when an image falls on that point, we are not able to see that
image. this is because there are not rods or cones on this spot, therefore we cannot see anything. Sometimes we don't even
notice this because our brain has an ability to "fill in" the missing image.

•

Shut one eye and the world looks flat. Keep both eyes opened and the world takes on the third dimension of depth. Because
our eyes are separated by a few centimeters, each eye sees a slightly different image. Our brain combines the two images into
one, using the extra information to tell us how close or far away things are.

•

Some animals have their two eyes positioned on opposite sides of their heads to give the widest possible field view.
Chameleon is one of these.

•

Total internal reflection

•

Total internal reflection in optical fibre and diamond:
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•

•

Cataract eye

•

Glaucoma (another eye disease):
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a mirage is a refraction phenomenon in which the image of some object appears displaced from its true position. A common
example of a mirage is the appearance of water some distance down the highway on a hot summer day.

•

looming

•

the sun shines white and black light to our planet. the white light has all the colors in it. in our upper atmosphere, we have dust
particles and oxygen molecules. the white light meaning all of the colors in a rainbow shines through the upper levels of the
atmosphere and the blue light scatters across the entire planet. that is why our sky is blue. now, during sunrise and sunset, the
light traveling through atmosphere is longer at the horizon, then if you were to look up high in the sky. there are more dust
particles and oxygen molecules at the horizon, so that is why you see such pretty colors like red, oranges and yellows.

•

the term is used when a full moon occurs twice in the same calendar month. it happens every 2.7 years and never in the month
of february because there are not enough days. most moons are not blue, but if there is a volcanic eruption or even a forest
fire, the smoke in the sky can turn the moon a blue color.
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rainbows are spectacular rays of color. sunlight looks white, but it's really made up of different colors...VIBGYOR. the sun
makes rainbows when white sunlight passes through rain drops. the raindrops act like tiny prisms. they bend the different
colors in white light, so the light spreads out into a band of colors that can be reflected back to you as a rainbow.
three conditions must be met in order for you to see a rainbow. first, it must be raining. second, the sun must be shining. third,
the observer must be between the sun and the rain. the lower the sun is in the sky, the higher the arc of the rainbow will be.
if you could get up high enough in the sky, then you'd see that some rainbows continue below the horizon. that's because when
the sun and rain combine to make a rainbow, they really make a full-circle rainbow. we can't see all of the circle, because the
horizon blocks it from our view. pilots high in the sky do sometimes report seeing genuine full-circle rainbows.

_____________________________________________________________________________________________

______________________________________
ELECTRICITY _
__ __
Matter is generally made of protons, neutrons and electrons. Each proton carries a charge of

1.6 10 −19 C, and each electron

carries an equal negative charge. Neutrons have no charge. This makes the matter neutral.

Sometimes the balance of charges in a body disturbed.
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For eg. When a glass rod is rubbed with silk cloth, some electrons are transferred from glass rod to the silk cloth. When we run a
comb through dry hair, the electrons transfer to the comb.
Even then the total charge on the two bodies is conserved.
(to remember = only electrons are transferred not protons as they are tightly bound inside the nucleus)

Electrostatic Potential (or potential):
Work done in bringing a unit charge from infinity to a point is called potential of that point.
The work done in bringing a unit charge from one point to another is called potential difference.
It is denoted by V.
It is a scalar quantity.
Its unit is volt (V).

V=



W
q

1V =

1J
1C

If 1 joule of work is done in bringing a 1 coulomb charge from one point to another, potential difference is said to be 1 volt between
the two points.
Potential difference is measured by voltmeter.
Voltmeter is connected in parallel in the circuit due to its high resistance.

Electric current:
Flow of electrons in a conductor is called electric current.
It is denoted by I.
It is a scalar quantity.
Its unit is ampere (A).

I=



q
t

1A =

1C
1s

If 1 coulomb of charge passes through a place in 1s, the current there is 1 ampere.
The direction of current is opposite to the direction of flow of electrons.
Current is measure by ammeter.
Ammeter is connected in series in the circuit.
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A metal conductor has large number of free electrons in it. These electrons move in random directions and so make average
velocity of electrons as zero. As a result there is no net flow of electrons or charge in a particular direction in a metal conductor.
When some potential difference is applied across the two ends, the free electrons experience a force and start moving from
negative end to the positive end of the conductor. On their way the free electrons suffer lots of collisions. They lost and regained
their kinetic energy during these collisions. The process continues till the electrons reach the positive end of the conductor.
The average velocity with which free electrons get drifted towards positive end of the conductor is called drift velocity.

The materials which conduct electricity very easily are called conductors.
Example: silver (best), copper (second best)
The materials which do not conduct electricity easily are called insulators.
Example: wood, rubber
The materials whose conductivity lies between that of conductors and insulators are called semiconductors.
Example: silicon, germanium

Ohm’s law:
According to his law, “at constant temperature, the current through a metallic element is proportional to the potential difference
between the ends”

I V
or

V I

or

V = IR

or

V
=R
I

or

V
= a constant
I

where R is constant and is called resistance.
Graph between potential difference and current:
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V
I
Unit of resistance is ohm (  ).
The property of the conductor due to which it opposes the flow of current through it is called resistance.

R=



V
I

1 =

1V
1A

If potential difference of 1V is applied across an element and a current of 1A passes through it, the resistance of the element is
called 1  .

Resistance of a material depends on the following factors:
(i)

on the length of wire (l)

:

more is the length of wire, more is the resistance

(ii)

area of cross-section (A)

:

more is the area of cross-section, lesser is the resistance

Resistivity:

as we know



R

l
A

R=

l
A

here  (rho) is constant and is called resistivity of the material.

Resistivity of the material is the resistance of a piece of the material per unit cross section per unit length.
Resistivity may also be defined as the resistance of a cubical conductor of side 1 m.
Its unit is m (ohm metre)
Value of resistivity of insulators is very high and that of conductors is very low.
Silver has the least resistivity, then is copper.
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Note: In conductors, its value increases with temperature but in case of semiconductors resistivity decreases with rise in
temperature. Resistivity of insulators may increase or decrease with temperature (depends on the system).

Series and parallel connections of resistances:

1)

Series connection:

Consider three resistors of resistances R1 ,

R2

and

R3 connected in series.

The free ends are connected to a cell which maintains a potential difference of
The current following through a cell is

If

V1 , V2

and

V3

I

V

.

which will be same in all the resistors.

be the potential difference across

R1 , R 2

and

R3

respectively then

V = V1 + V2 + V3


IR = IR1 + IR2 + IR3

(by ohm’s law)



R = R1 + R2 + R3

(obtained on dividing by

I)

Note:
In series resistance circuit
•

the current is same in every resistor.

•

the voltage (p.d.) across any resistor is directly proportional to the resistance of that resistor.
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Parallel connection:

Consider three resistors of resistances R1 ,

R2

and

R3 connected in parallel.

The free ends are connected to a cell which maintains a potential difference of V .
The current following through a cell is
The same potential difference

If I1 ,

I2

and

I3

V

I.

is applied to each resistor.

be the current across

R1 , R 2

and

R3

respectively then

I = I1 + I 2 + I 3


V V
V
V
=
+
+
R R1 R2 R3

(by ohm’s law)



1
1
1
1
=
+
+
R R1 R2 R3

(obtained on dividing by

V

)

In parallel resistance circuit
•

the potential difference is same in every resistor.

•

the current through any resistor is inversely proportional to the resistance of that resistor.

Electric power:
It is the electric work done per unit time.
It is denoted by P.
Its SI unit is watt (W).

P=


W
t

1W =

1J
1s
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When 1 joule of work is done is 1 second power is said to be 1 watt.
Commercial unit of power is horse power (H.P)
1 H.P. = 746 W

P = VI = I 2 R =

Also

V2
R

Note

PR

•

when current is constant,

•

when potential difference is constant,

P

1
R

Electrical energy:
The electrical energy consumed by an electrical appliance is given by the product of its power and the time for which it is used.
Its SI unit is joule.
Its commercial unit is kWh (kilowatt hour)

1 unit

=

1 kWh

=

1 kW × 1 hr

=

1000 W × 3600 s

=

3600000 Ws

=

3.6 × 106 J

1 unit = 1 kWh = 3.6 × 106 J

Therefore,

Heating effects of electric current:
When a current passes through a wire, some internal energy is produced in the form of heat. This heat produced by the current is
given by

H = Pt


H = VIt



H = I 2 Rt



H  I2

( V = IR )

HR
H t
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If current is doubled, the heat produced will become four times (as 22 = 4),
If resistance is tripled, the heat produced will also be tripled,
If time is quadrupled, the heat produced will also be quadrupled.
If ‘I’ is doubled, ‘R’ is tripled and ‘t’ is quadrupled then, heat produced will get 48 times (= 2 2 × 3 × 4)

applications:
electric bulbs, room heaters, fuses, electric iron, etc. work on the heating effect of current.

In these appliances, a wire (called heating element) of suitable resistance is connected to power supply. The current passing
through the element produces heat which can be used for specific purposes.

Symbols of some commonly used components in circuit diagrams:

Cell

Battery

A wire joint

wires crossing without joining

Open switch

Closed switch
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Resistor

Ammeter

Voltmeter

Galvanometer

electric bulb

rheostat (variable resistance)
or

A.C. source

D.C. source

Fuse
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assignment

1)

Find error(s) in the following:

A
V

V
A

I
(a)

(b)

p.d. =
5V

p.d. =
5V

p.d. =
5V
(c)
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3 Ω, 2V
A
2 Ω, 3V

(d)
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3V
3 Ω, 2V

A
3V

A

2 Ω, 3V
I

I
(e)

3 Ω, 3A

(f)

2Ω, 2A

3 Ω, 2A

(g)
2)

6 volts

2Ω, 3A

(h)

Find x:

(a)

vishal institute

(b)
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p.d. =
xV
p.d. =
3V
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p.d. =
1V
p.d. =
2V

(c)

p.d. =
5V

(d)

p.d. =
5V

p.d. =
5V

p.d. =
5V

p.d. =
xV
(e)

p.d. =
6V

p.d. =
3V

p.d. =
5V

p.d. =
6V

p.d. =
4V

p.d. =
5V

p.d. =
8V

p.d. =
3V

p.d. =
xV
(f)
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Rate of flow of charges is called _____. It is denoted by _____ and its unit is _____. It is measured by _____. This
instrument is connected in _____ in the circuit as it has _____ resistance. Direction of his quantity is opposite to the
_____ or from _____ terminal to _____. It is equal to ratio of _____ and _____.
When 1 coulomb of charge moves for 1 second, _____ flown is _____.

4)

Work done in moving _____ positive charge from infinity to a point is called _____ of that point. Work done in moving
_____ positive charge from one point to another point is called _____ between these points. Unit of this quantity is _____.
Its symbol is _____ and it is measured by _____. This instrument is connected in _____ due to its _____ resistance.
When _____ work is done in moving 1 C of charge from one point to another, _____ between the two points is said to be
_____.

5)

_____ effect of current is used in electrical appliances such as iron, toaster, oven, geysers etc. The filament of bulb is
made up of _____, it gets very heated and then emits _____. This metal is used it has very _____ melting point and
resistance. The bulbs are filled with chemically inactive nitrogen and argon gasses to prolong the life of filament.
A fuse is a safety device that works on _____ effect of current. Fuse is connected in _____ with the device. It consists of a
wire made up of a metal with _____ m.p. and _____ resistance.

6)

How many electrons constitute 1 coulomb charge?

7)

Why copper is used in connecting wires?

8)

Define current. What is its unit? Which instrument measures it? How is this instrument connected in circuit and why?

9)

Define ampere.

10)

Define potential difference. What is its unit? Which instrument measures it? How is this instrument connected in circuit
and why?

11)

Define volt.

12)

Draw a circuit comprising a battery, a key, an ammeter, a voltmeter and a bulb.

13)

Name the device which measures the p.d. across a conductor.

14)

Name the device which maintains the p.d. across a conductor.

15)

When electrons are constantly in motion across a conductor, why there is no current until potential difference is
established?

16)

Why are copper and aluminium wires usually employed for electricity transmission?

17)

On what factor(s) resistivity of a material depends and how?

18)

State Ohm’s law. When does if fail?

19)

Under what conditions ohm’s law holds good?

20)

How will the resistance R of the conductor be affected when
(a)

V is halved

(b)

L is halved

(c)

A is halved

(d)

both L and A are halved?
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21)

Define resistivity. On what factors does it depend and how?

22)

Will current flow more easily through a thick wire or a thin wire of the same material, when connected to the same source?
Why?

23)

Resistivities of A, B, C are 1.6 × 10 –8  m, 2.8 × 10 –8  m and 3.6 × 10 –7  m respectively. Which of these is best
conductor of electricity?

24)

When are three resistor called to be connected in parallel?

25)

When are three resistor called to be connected in series?

26)

Why is the series arrangement not used for domestic circuits?

27)

Why does the cord of an electric heater not glow while the heating element does?

28)

State the characteristics of a metal to be used as heating element.

29)

Nichrome and copper wires of same length and same radius are connected in series. Current I is passed through them.
Why does nichrome wire get heated first?

30)

Why are coils of toasters and electric irons made of an alloy rather than a pure metal?

31)

Why is tungsten used almost exclusively for filament of electric lamps?

32)

Why are the conductors of electric heating devices, such as bread-toasters and electric irons, made of an alloy rather than
pure metal?

33)

Is power directly or inversely proportional to resistance?

34)

Relate S.I. and commercial units of energy.

35)

Which of the following effect can electricity can’t produce: lighting, chemical, heating and magnetic effect?

36)

When are three resistor called to be connected in parallel?

37)

Write the function of rheostat, voltameter, voltmeter, ammeter, galvanometer.

38)

Which physical quantity is measured in kWh?

39)

Fill in the blanks:

40)

1A

=

____ μA

1 mA

=

____ A

1 KWh

=

____ J

1 HP

=

____ W

1 nm

=

____ m

1 Mm

=

____m

1 mm

=

____m

1W

=

____ HP

1 mV

=

____ V

1C

=

____ electrons

1 HP

=

____ KW

1 Wh

=

____ J

Which resistance value is more: R1 or R2?
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41)

Which temperature is higher: T1 or T2?

42)

Identify following symbols:

vishal institute

(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

(i)

(j)

(k)

(l)

43)

Three resistances of 1  , 2  and 3  are connected in parallel. Find the resultant resistance.

44)

Connect three resistances of 30  each to get their resultant equal to
(i) 90 

(ii) 10 

(iii) 45 

(iv) 20 

45)

100 J of heat is produced each second in a 4  resistance. Find the potential difference across the resistor.

46)

A current of 0.5 A is drawn by a filament of an electric bulb for 10 minutes. Find the amount of electric charge that flows
through it.
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47)

Compute the heat generated while transferring 96000 C of charge in 1 hour through a p.d. of 50 V.

48)

An electric iron of resistance 20  takes a current of 5 A. Calculate the heat developed in 30 s.

49)

3 V battery is connected across a 5  resistor. Find heat produced by it in 5 seconds.

50)

An electric kettle is rated as 500 W, 220 V. It is used for 30 s. Find heat produced.

51)

How much energy is given to each coulomb of charge passing through a 6 V battery?

52)

How much work is done in moving a charge of 2 C across two points having a potential difference 12 V.

53)

How many 176  resistors (in parallel) are required to carry 5 A on the 220 V line?

54)

The p.d. between the terminals of an electric heater is 60 V when it draws a current of 4 A from the source, what current
will the heater draw if the potential difference is increased to 120 V?

55)

6 × 1020 electrons cross through an area per minute. Find electric current.

56)

A 4 V battery is connected to a lamp of resistance 4  . Find current.

57)

10  and 5  resistors are connected in series across a battery of p.d. 7.5 V. Find current in the circuit.

58)

An electric bulb is rated 220 V and 100 W. When it is operated on 110V, what will the power consumed?

59)

If the resistance of wire of length 1.20 m and diameter 0.4 mm is found to be 2.5  , what is the specific resistance of the
material of the wire?

60)

The specific resistance of the material of the wire is 44 x 10–8  m. If the resistance of the wire is 14  and its diameter is
1 mm, calculate the length of the wire.

61)

A wire of resistance of wire is R. it is cut from the mid and the two parts are connected in parallel. What is the new
resistance?

62)

A wire of resistance R is bent to form a circle. Find resistance across any two diametrically end points.

63)

A wire of resistance R is bent to form a square ABCD. Find resistance across
(i) AB

64)

(ii) AC

(iii) AD

A wire of resistance R is bent to form a regular hexagon ABCDEF. Find resistance across
(i) AB

(ii) AC

(iii) AD

(iv) AE

(v) AF

65)

Length of wire is stretched so that its length gets doubled. What will happen to resistance and resistivity?

66)

Length of wire is stretched so that its length gets thrice. What will happen to resistance and resistivity?

67)

Two resistances when connected in series give resultant = 90  and when in parallel give resultant = 20  . Find their
values.

68)

The resistance of two conductors in parallel is 12  and in series is 50  . Find the resistance of each conductor.

69)

4  , 6  and 10  resistors are connected in series across 5 V battery. Find the p.d. across each resistance.
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10  and 20  resistors are connected in parallel.
(a)

How will a current of 6 A divide in them?

(b)

How will a p.d. of 6 V divide in them?

10  and 20  resistors are connected in series.
(a)

How will a current of 6 A divide in them?

(b)

How will a p.d. of 6 V divide in them?

72)

10  and 5  resistors are connected in parallel and total current in a circuit is 7.5 A. Find p.d. of the battery.}

73)

Two resistors of resistances 10 ohms and 20 ohms are connected in parallel. A battery supplies a current of 6 A to the
combination. Find the current in each.

74)

The electric iron consumes energy at the rate of 840 W when heating is at the maximum rate and 360 W when the heating
is minimum. The voltage is 220V. What are the current and the resistance in each case?

75)

How much current will an electric bulb draw from a 220 V source, if the resistance of the bulb filament is 1200  ? How
much current will an electric heater coil draw from a 200 V source, if the resistance of the heater coil is 100  ?

76)

77)

Compare the power used in the 2  resistor in each of the following circuits:
(a)

a 6 V battery in series with 1  and 2  resistors, and

(b)

a 4 V battery in parallel with 12  and 2  resistors.

An electric heater of resistance 8  draws 15 A from the service mains 2 hours. Calculate the rate at which heat is
developed in the heater.

78)

Two conducting wires of the same material and of equal lengths and equal diameters are first connected in series and
then parallel in a circuit across the same p.d. Find the ratio of heat produced in series and parallel combination.

79)

Several electric bulb designed to be used on a 220 V electric supply line, are rated 10 W. How many lamps can be
connected in parallel with each other across the two wires of 220 V line if the maximum allowable current is 5 A?

80)

A hot plate of an electric oven connected to a 220 V line has two resistance coils A and B, each of 24  resistance,
which may be used separately, in series, or in parallel. What are the currents in the three cases?

81)

Two lamps, one rated 100 W at 220 V, and the other 60 W at 220 V, are connected in parallel to electric mains supply.
What current is drawn from the line if the supply voltage is 220 V?

82)

In the given circuit, find
(a)

total resistance

(b)

total I

(c)

p.d. across R1.
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84)
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Two resistances are connected in series.
(a)

What is the current through the 5  resistance?

(b)

What is the current through R?

(c)

Find R and V.

Three resistors are connected as shown. A current of 1A flows through 5  .
(a)

What is the current through other two resistors?

(b)

What is the p.d. across PQ and PR?

(c)

What is the total resistance?

In the following circuit, the cell and the ammeter both have negligible resistance. The resistors are identical. With the
switch K open, the ammeter reads 0.6A. What will be the ammeter reads 0.6A. What will be the ammeter reading in the
ammeter when the switch is closed?

86)

A 50 W fan is used for 20 hours, a 40W tube is used for 6 hours and a T.V. rated 100 W is used for 6 hours daily. Find
units of electrical energy consumed in a month of 30 days. Also find its cost at the rate of Rs.5 per unit.

87)

A iron of 500 W is used for 30 minutes. Find the cost of electricity consumed at the rate of `6 per unit.

88)

Find the electricity consumed by a geyser rated 2 KW, 220 V when used for 20 minutes.
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A room has two tube lights, a fan and a T.V. Each tube light draws 40 W, the fan draws 80 W and the T.V. draws 60 W.
on the average the tube light are kept on for 5 hours, fan for 12 hours and T.V. for eight hours a day. The rate of electrical
energy is Rs.3.10 per unit. Find the cost of electricity used in 30 days.

90)

Consider the following data:
Appliance

number of appliances

wattage average usage time (daily)

Tube

2

60 W

4 hrs

Fan

1

40 W

20 hrs

LED

1

250 W

2 hrs

AC

1

1.5 KW

8 hrs

Find the cost of using the above appliances for the month of 30 days at Rs. 5 per unit.
91)

Consider the following data:
Appliance

number of appliances

wattage average usage time (daily)

Tube

4

50 W

6 hrs

Fan

2

50 W

20 hrs

LED

2

250 W

4 hrs

AC

1

2 KW

10 hrs

Computer

1

250 W

4 hrs

Iron

1

750 W

40 minutes

Find the cost of using the above appliances for the month of 30 days at Rs. 5 per unit.
92)

Consider the following data:
Appliance

number of appliances

wattage average usage time (daily)

LCD

1

300 W

6 hrs

Fan

2

60 W

20 hrs

Tube

2

60 W

6 hrs

A.C.

1

1.5 KW

5 hrs

Geyser

1

1 KW

30 min.

Iron

1

1 KW

30 min.

Washing machine

1

900 W

30 min.

Oven

1

1 KW

15 hrs

Computer

1

200 W

4 hrs

Refrigerator

1

600 W

20 hrs

Find the cost of using the above appliances for the month of 30 days at Rs. 5 per unit.
93)

Find the effective resistance of the following:
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(a)

(b)

(c)

(d)

(e)

(g)
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(f)

(h)

(i)
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(j)
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(k)

(l)

(m)

(n)

(o)

(p)

(q)

(s)

(r)

(t)

_____________________________________________________________________________________________

answers

2) (a) 3

(b) 6
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(c) 4

(d) 10

page 234

science for class 10

vishal institute

(e) 20

(f) 20

43) 6/11 

45) 20 V

46) 300 C

47) 4.8 MJ

48) 15 KJ

49) 9 J

50) 15 KJ

51) 6 J

52) 24 J

53) 4

54) 8 A

55) 1.6 A

56) 1 A

57) 0.5 A

–7

58) 25 W

59) 2.6 × 10 Ωm

60) 25 m

61) R/4

62) R/4

63) (i) 3R/16

(ii) R/4

(iii) 3R/16

64) (i) 5R/36

(ii) 2R/9

(iii) R/4

(iv) 2R/9

(v) 5R/36
65) resistance = 4 times, resistivity = same

66) resistance = 9 times, resistivity = same

67) 30  , 60 

68) 30  , 20 

69) 1V,1.5V,2.5V

70) (a) 4A, 2A

(b) 6V, 6V

71) (a) 6A, 6A

(b) 2V, 4V

72) 25 V

73) 4A, 2A

74) 57.6  , 134.1 

75) 0.18A, 2.2A

76) (a) 8 W

(b) 8 W

77) 1800 W

78) 1:4

79) 110

80) 9.2A, 4.6A, 18.3A

81) 0.73 A

82) 12  , 0.5A, 3.6V

83) 2A, 2A, 3  , 16V

84) (a) 0.4A, 0.6A

(b) 5V, 11V

84) 11 

85) 0.9 A

86) 55.2 units, Rs.276

87) Rs.1.50

88) 0.67 kWh

89) Rs.171.12

90) Rs.2067

91) Rs.4005

92) Rs.6250.50

93) (a) 4 

(b) 55/16 

(c) 1 

(d) 3 

(e) 1.5 

(f) 2 

(g) 1.5 

(h) 5/6 

(I) 4/3 

(j) 1 

(k) 1 

(l) 10/3 

(m) 1 

(n) 9 

(o) 108/13 

(p) 16/15 

(q) 1.4 

(r) 60/11 

(s) 10 

(t) 4.5 

_________________________________________________________________________________________________________

sOmEthIng

UsElEss

cUm IntErEstIng

_________________________________________________________________________________________________________

ammeter

vishal institute

voltmeter

multimeter
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Rheostat
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capacitor (used to store energy in an electric field)

electric eel

resistor

(fish which can generate shock up to 600 V)

semiconductor

diode
(allow electricity to flow in only one direction)

•

Electricity travels at the speed of light more than 186,000 miles per second!

•

As the temperature decreases, resistance of the conductor also decreases. The temperature, at which resistance of the
conductor becomes zero, is called critical temperature. The conductor is known as superconductor at this time.
These are used in making very strong electromagnets, very high speed computers and for transmission of electric power.

•

Rub your feet across carpet and then touch a metal door handle. Then you can get shocked! Lightning works in the same way.

•

Ohm-metre is a unit of resistivity;
Ohm-Meter is an instrument used to measure resistance.

•

Current is a scalar quantity as it does not follow the laws of vector addition.

•

The current carrying wire is not charged as at any instant number of electrons is equal to the number of protons.

•

The devices which do not obey Ohm/s law are called non-ohmic devices.
Example: vacuum tube, semiconductor diode, liquid electrolyte, transistor.

In non-ohmic devices,

V
= R (but not constant)
I

•

In case of silicon, germanium and carbon, when temperature increases, their resistance decreases.

•

When we switch ON the lights one after the other, the effective resistance of the circuit goes on decreasing and so main
current goes increasing.

•

When the motor starter of a car is operated, it draws more current from the battery. The potential difference across the light
bulb is lowered and hence the light of a car is dimmed.

•

To reduce the brightness of a light bulb, we should decrease the current flowing through the bulb and that can be done by
increasing resistance.
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Electro motive force (emf) is the maximum potential difference between two electrodes of the cell when no current is drawn
from the cell.
Internal resistance is the resistance offered by the electrolyte and electrodes of the cell when current flows through it.

•

Since electrons are negatively charged, they have a tendency to go to regions of high potential.

•

A car battery is of 12 V. 8 simple cells connected in series can give 12 V but such combination is not used as their internal
resistance is of the order 10 Ω while resistance of car battery is of the order 0.1 Ω.

•

There are some materials of which the resistance becomes exactly zero by decreasing temperatures. These are known as
super-conductors. The temperature, at which these become super conductors, is known as transition temperature.

•

If you had a light bulb on the moon connected to a switch in your bedroom, it would take only 1.26 seconds for that bulb to light
up, 238,857 miles away.

•

If you traveled as fast as electricity, (about 300,000 kilometers = 186,411.358 miles per second the speed of light), you could
go around the world 8 times in the time it takes to turn on a light switch.

•

Metals like copper, silver, iron etc. are conductors as they have large number of free electrons.
Rubber, glass, wood etc. are insulators as they have almost no free electron.
In between the two there are materials like silicon and germanium in which number of free electrons is greater than insulators
but less than conductors. These are known as semi-conductors.
Their resistivity decreases as the temperature increases.
Their resistivity can also be decreased to high extent by adding appropriate impurities in them.
By controlling the amount of impurity and its distribution, very useful electronic devices are formed from semiconductors which
are used in computers, watches, calculators etc.

•

Most photocopying machines are based on the properties of electric charges. A photocopying machine has a powerful light
source and a system of mirror and lenses which forms an image of the original document on a rollers made of special material.
The roller is initially positively charged. The material of the roller has the property of losing its charge when exposed to light.
Light reflected from white portions of the original document falls on the roller and these portions of the drum lose their charge.
The dark portion of the original does not reflect light, and, therefore the corresponding areas on the roller retain positive
charge. For printing, a negatively charge toner (ink) is used. The positive charged areas on the roller attract the negatively
charged toner. As the drum rotates, the toner gets transferred to the paper, which passes in contact with the drum. This way,
the dark portions on the original document are imaged on the paper.

•

How does a CD store data?
A CD writer burns little holes in an aluminum disk (between 2 plastic plates). This causes little bumps to appear on the disc.
A CD drive can read the data back out using a laser that reflects on that surface. In a bump the laser will reflect in a different
angle then when there isn't a bump. The CD drive detects this and reads a '1' if the laser is not reflected (no bump) and a '0' if
the laser is reflected (hits a bump).
This method of storing data contains a lot of errors, bumps that are read wrong.
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That's why a CD contains 2/3 fault checks on the actual data. This means that on a CD you can actually write 2.1 GB of data,
but only 700 mb is the data you store because 1.4 gb is used to repair the mistakes in reading.
•

Blu ray disc:
Blu-ray Disc (BD) is a digital optical disc data storage format designed to supersede the DVD format. The plastic disc is
120 mm in diameter and 1.2 mm thick, the same size as DVDs and CDs.
Conventional (pre-BD-XL) Blu-ray Discs contain 25 GB per layer, with dual layer discs (50 GB) being the industry standard for
feature-length video discs. Triple layer discs (100 GB) and quadruple layers (128 GB) are available for BD-XL re-writer
drives. The name Blu-ray Disc refers to the blue laser used to read the disc, which allows information to be stored at a greater
density than is possible with the longer-wavelength red laser used for DVDs. The major application of Blu-ray Discs is as a
medium for video material such as feature films. Besides the hardware specifications, Blu-ray Disc is associated with a set of
multimedia formats. Generally, these formats allow for the video and audio to be stored with greater definition than on DVD.

•

Difference between CD, DVD, BD

_____________________________________________________________________________________________

vishal institute

page 238

science for class 10

vishal institute

_____________________________________________________________________________________________

______________________________________
MAGNETISM
_
__
Magnets:
It was earlier observed by the ancient Greeks that certain rocks attract iron objects. They found that when a piece of this rock is
suspended using a string; the rock aligns along S-N direction. The rock was called lodestone. These natural magnets contain
magnetite (Fe3O4). A magnet can also be made artificially by some methods. Magnets made up of certain alloys of iron, nickel and
cobalt remain their magnetism for a long time and are also called permanent magnets. Permanent magnets are made in various
shapes such as bar, rod, disc, ring etc. and are used in loud speakers, microphones, ammeters, voltmeters, speedometers etc.
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Magnetic compass:
It is a direction finding compass. It has a small, light magnet called magnetic needle. It is enclosed in a
case with a glass top. The needle is free to turn in a horizontal plane about a pivot at its centre.
When it is kept away from other magnets, the north pole of needle points towards the geographical north
of the earth and similarly south-pole of the needle points towards geographical south.

Magnetic field:
The space surrounding a magnet, in which magnetic force is exerted, is called
magnetic field. At each point in space, this field has particular strength. The field at
each point also has definite direction. The magnetic field is described by drawing the
magnetic lines of force. The magnetic lines of forces are the lines drawn in a
magnetic field along which a north magnetic pole would move.

characteristics of magnetic field:
•

The magnetic lines of forces start from north-pole and go into the south-pole. They continue inside the magnet too and the
direction inside is from south to north. Thus magnetic field lines are closed curves.

•

The field lines are denser near the poles.

•

The field lines never intersect. If they do, it will mean that at point of intersection, the compass needle would point towards two
directions, which is not possible.

•

When the magnetic compass is placed at different points on a magnetic lines of forces, it aligns itself along the tangent to the
line of force at that point.

Uniform magnetic field:
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Maxwell’s right hand thumb rule:
An electric current in a conductor also produces a magnetic field. This was first observed by Oerested.
The direction of the magnetic field due to current can be found by Maxwell’s right hand thumb rule.
It states that: If a straight current carrying wire is held in a right hand, with the thumb stretched along the
direction of current, the direction of the magnetic field is in the direction in which the fingers encircle the
wire.

Magnetic lines of forces in a straight conductor:

The magnitude of the magnetic field produced by a straight wire carrying current is
(i)

directly proportional to the current passing through the wire.

(ii)

inversely proportional to the distance of that point from the wire.

Magnetic lines of forces in a circular conductor:

The magnitude of the magnetic field produced by a current carrying circular loop is
(i)

directly proportional to the current passing through the wire.

(ii)

inversely proportional to the radius of the circular loop..

Magnetic lines of forces in a solenoid conductor:
A solenoid is a long coil containing a large number of turns of insulated copper wire.
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The magnetic field inside the solenoid is uniform and so in the form of parallel straight lines.

The strength of the magnetic field produced by a current carrying solenoid depends on
(i)

number of turns in the solenoid: larger the number of turns, greater is the strength of magnetic field .

(ii)

the strength of the current in the solenoid: more is the current, greater is the strength of magnetic field.

(iii)

the nature of the material used in making solenoid: Using soft iron core in a solenoid produces the strongest
magnetic field.

Fleming’s left hand rule:
“Hold the forefinger, middle finger and thumb of a left hand perpendicular to each other.
Now if middle finger points in the direction of current and forefinger points in the direction of
magnetic field, then the thumb points in the direction of the force acting on the conductor”.

D.C. Motor:
A motor is a device which converts electrical energy into mechanical energy.

Principle: It is based on the principle that when the current flows in a conductor placed in magnetic field, it experiences force.

Fleming’s right hand rule:
According to this rule: “Hold the forefinger, middle finger and thumb of a right hand perpendicular to
each other.
Now if thumb points in the direction of the force acting on the conductor and forefinger points in the
direction of magnetic field and, then middle finger points in the direction of current’.

D.C. Generator:
A generator is a device which converts mechanical energy into electrical energy.
Principle: It is based on the principle that when the coil is rotated in a magnetic field, a current is induced.
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The phenomenon, in which current is induced by changing in magnetic field, is called electromagnetic induction.

The current which changes its direction after regular intervals of time is called alternating current (AC).
In India, AC changes its direction after every 0.01 seconds.

time taken to complete one wave = 0.02 s
So,

number of waves completed in 1 second = 1/(0.02) = 50

therefore,

frequency of AC in India = 50 Hz.

The current direction of which is constant, is called direct current (DC). DC is produced by battery.

Domestic circuit:
Electricity is generated at power stations and then brought to our homes by two thick copper or aluminum wires. From the electric
pole live and neutral wires come to our house. Live wire has potential of 200 V and neutral wire has a potential of 0 V
The main fuse is put in the live wire. The meter records the electrical energy consumed by us in KWh.
There are two separate circuits in a house, light circuit with a 5 A fuse and power circuit with a 15 A fuse. Each is provided different
fuse. The electrical appliances like bulbs, fans etc. are connected in parallel across the live wire and the neutral wire.

Earthing is done to save ourselves from electric shocks due to leakage of current from the metallic body of appliances. The earth
wire is insulated with a green coloured substance.
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If the live wire comes in contact with the neutral wire, then a very large amount of current passes through the circuit because the
resistance between the wires is almost zero. This is called short circuiting.

If many heavy appliances are switched ON at the same time, the total current drawn through a wire by the appliances exceeds the
safety limit of that wire. This is called over loading.

Activity – 1:

Current produces magnetic field

Circuit 1

Circuit 2

Here XY is a conductor.
In circuit 1, key is opened and no current is flowing in the circuit.
key K is closed (circuit 2), current is flowing in the conductor XY. Magnetic compass will show a deflection which shows the
magnetic effect produced by the current.

Activity – 2:

If direction of current is reversed, then direction of magnetic field also gets reversed.

Circuit 1

Circuit 2

In circuit 1, current is flowing from Y to X and magnetic compass is showing deflection towards east.
In circuit 2, current is flowing from X to Y and magnetic compass is showing deflection towards west.

Activity – 3:

When the current flows in a conductor placed in magnetic field, it experiences force.
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Here conductor AB has been placed near a magnet. When key is closed, current starts flowing. Due to combined effect of current
and magnetic field, force will be experienced by AB.

Activity – 4:

Change in magnetic field produces current

When magnet is pushed inside solenoid, galvanometer will show deflection due to change in magnetic field.
When it is kept inside, there will be no deflection as there is no change in magnetic field.
When magnet is pushed out, galvanometer will again show deflection in reverse direction due to change in magnetic field.

_____________________________________________________________________________________________

assignment
1)

An electric current always produces _____. When we touch something, our nerves carry an electric impulse to the
muscles, we need to use. This impulse produces a temporary weak magnetic field. Two main organs in a human body
where magnetic field is produces significantly are _____ and _____.
The magnetic field inside a body forms a basis of obtaining the images of different body parts. This is done using a
technique called _____.

2)

_____ discovered that the compass needle gets deflected when placed near to current carrying conductor.
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A compass needle is a small bar magnet. Its ends point towards north and south direction. The end which point towards
north is called _____ and that which points towards south is called _____.
Magnet exerts its influence in the region surrounding it. This region is called _____. If we keep iron fillings around it, they
will arrange them in a pattern. The lines along which the fillings align themselves, are called _____.
Magnetic field is _____ quantity. By convention the magnetic field lines emerge from north pole and merge at south pole.
Inside the magnet the direction of field lines are from _____ to _____.
No two field lines intersect each other. If they did, it would mean that at the point of intersection the compass needle
would point towards two directions which is not possible.
The direction of the magnetic lines around a conductor is determined by _____ rule.
According to this rule: Hold a current carrying conductor in your right hand such that the thumb points towards the
direction of current, then your fingers wrap around the conductor in the direction of _____.

4)

A coil of many circular turns of insulated copper wire wrapped closely in the shape of cylinder is called _____. Inside this
coil, the field lines are in the form of _____ which indicates that the magnetic field is _____ at all the points inside the
_____.
If a piece of magnetic material like soft iron is placed inside this coil and a current is passed then material changes to
magnet which is called _____.

5)

Motor is a device which converts _____ energy to _____. It is used as an important component in fans, refrigerators,
mixers, washing machines etc. its basic principle is that when current is passed in a conductor placed in _____ then it
experiences a _____. This was first studied by _____. The direction of rotation of the coil is determined by _____ rule.
According to this rule- “ hold your _____ hand in such a way that _____, _____ and _____ are perpendicular to each
other. If _____ points towards the direction of _____ and the _____ points towards the direction of magnetic field then
direction of _____ is given by _____.

6)

If a coil is rotated in a magnetic field then _____ is induced in it. This phenomenon is called _____. This was first studied
by _____. This basic principle is used in _____. Generator is device that converts _____ energy into _____. Direction of
induced current in generator is determined by _____ rule. According to this rule- “ hold your _____ hand in such a way
that _____, _____ and _____ are perpendicular to each other. If _____ points towards the direction of _____ and the
_____ points towards the direction of magnetic field then direction of _____ is given by _____.
Current can also be induced by _____.
There are two types of generators - _____ generator and _____ generator.
In _____ generator split rings are used whereas in _____ generators slip rings are used.

AC stands for _____ and is the current which changes direction after regular interval time. The number of waves
produced in 1 second is called its frequency. In INDIA frequency of AC is _____ which means that AC changes its
direction after every _____ seconds.
DC stands for _____ and is a current which does not change its direction. It is also produced by battery.
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Advantage of _____ over _____ is that it can be transmitted to a long distance without much loss of energy.
7)

In our homes we receive supply of electric power through a main supply called _____. Two types of wire are used in this
supply; one is red coloured insulated called _____ wire (or positive) and other is _____ coloured insulated called _____
(or negative). In our country the potential difference between these two is _____. At the meter board in our house, these
wires pass into electricity meter through a main fuse. These wires supply electricity to separate circuits within the house.
Often two separate circuits are used rating _____ and _____. The earth wire which has insulation if _____ colour is
usually connected to metal plates deep in the earth near the house. This is used as a safety measure for appliances
having metallic body. It prevents from shock during any leakage of current in the metallic body.

8)

Electric fuse is an important component which prevents damage to appliances. It works on _____ effect of current. Its wire
is made up of _____ and is thin so that it may have _____. Melting point of fuse wire is _____ (low/high). Overloading can
occur when live and neutral wire come in direct contact (this situation is called _____) or if too many heavy appliances are
switched at the same time or by accidentally hike in potential difference. In all these cases _____ prevents the electric
circuit and appliances by breaking the circuit.

9)

Define magnetic field. Is it a scalar or vector quantity?

10)

Draw a diagram showing magnetic lines around the bar magnet.

11)

Mention their some properties magnetic lines of forces.

12)

What is the direction of magnetic field inside the magnet?

13)

Closer are the field lines, ____ is the magnetic field.

14)

Draw magnetic lines of forces around current carrying
(a) straight conductor

(b) circular conductor

(c) solenoid.

15)

The magnetic field in the given region is uniform. Draw a diagram to represent it.

16)

Why don’t two magnetic lines of forces intersect each other?

17)

An electron enters a magnetic field at right angles to it, as shown in figure. The direction of force acting on the electron will
be

magnetic
field
electron
(a) to the right
18)

(b) to the left

(c) out of the page

(d) into the page

Which way does the wire in the diagram below tend to move?

vishal institute

page 247

science for class 10

19)

Which of the following property of a proton can change while it moves freely in a magnetic field?
(a) mass

20)

vishal institute

(b) speed

(c) velocity

(d) momentum

A positively charged particle (alpha particle) projected towards west is deflected towards north by magnetic field. What is
the direction of magnetic field?
(a) towards north

21)

(b) towards south

(c) downward

(d) upward

Consider a circular loop of wire lying in the plane of the table. Let the current pass through the loop clockwise. Apply the
appropriate rule to find the direction of the magnetic field inside and outside the loop.

22)

Write principle of motor and generator.

23)

What is the role of split ring in an electric motor?

24)

What is the frequency of AC in India?

25)

Frequency of current is 50 Hz. What does it mean?

26)

Name the medical technique which is based on magnetism produced in human body.

27)

What is a solenoid?

28)

Write advantages of parallel circuit over the appliances connected in series.

29)

Name three factors on which strength of electromagnet depends?

30)

What is EMI (electromagnetic induction)?

31)

What is closed circuit, open circuit and a short circuit?

32)

A coil of insulated copper wire is connected to galvanometer. What will happen if a bar magnet is
(a) pushed into the coil

(b) held stationary inside the coil

(c) withdrawn from inside the coil?

33)

When current is ‘switched on’ or ‘switched of’ in a coil, what will happen to another coil kept near to it? Name this process.

34)

What are the main advantages of AC over DC power transmission?

ans.

AC can be changed from one voltage to another by a transformer with a small loss of energy.
Also with the help of transformer we can reduce the voltage with a little loss of energy, but in DC voltage can be reduced
by using resistances. The power is wasted in heating the resistances.

35)

Two wires one of manganin and other of copper have equal lengths and resistances. Which of these wires will be thicker?

36)

What is the difference between
(i) electrochemical cell and electrolytic cell

37)

(ii) voltmeter and voltameter?

What energy transformation takes place in
(i) dynamo

(ii) motor

(iii) dry cell?

38)

When is the force experienced by a current carrying conductor placed in a magnetic field largest?

39)

Imagine that you are sitting in a chamber with your back to one wall. An electron beam, moving horizontally from back wall
towards the front wall, is deflected by a strong magnetic field to your right side. What is the direction of the magnetic field?

40)

Explain different ways to induce a current in a coil.
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State the rule to determine the direction of
(a)

Magnetic field produced around a straight conductor.

(b)

Force experienced by a current carrying conductor when placed in magnetic field.

(c)

Current induced in a coil due to its rotation in magnetic field.

42)

What is the function of an earth wire? Why is it necessary to earth metallic appliances?

43)

Name two safety measures commonly used in electric circuits and appliances.

44)

What precautions should be taken to avoid the overloading of domestic electric circuits?

45)

An oven rating 2 KW is operated at 220 V that has a current of 5 A. What will happen?

46)

A circuit has a fuse of 5 A. what is the maximum number of 100 W bulbs (220 V) that can be safely used in the circuit?
{11}

47)

Two circular coils 1 and 2 are inserted in a non-conducting material. Coil 1 has been connected to battery and coil 2 with
galvanometer.

What will happen when

48)

(a)

Key K is closed?

(b)

Key is kept closed?

(c)

Key is opened?

Five dry cells of e.m.f. 1.5 V each have internal resistance of 0.2, 0.3, 0.4, 0.5, 12 Ω. When connected in series, what
current will these five cells furnish through 10 Ω resistance? What current would they have if short circuited?
{0.32A. 0.56A}

49)

Draw domestic circuit.

_____________________________________________________________________________________________
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_________________________________________________________________________________________________________

sOmEthIng

UsElEss

cUm IntErEstIng

_________________________________________________________________________________________________________

•

Magnets also help in case of mental unrest by applying the south pole of a weak magnet to the forehead for about 10 minutes
daily. It is a quite a harmless, safe and effective mode of treatment.

•

Hammering and heating a piece of steel or iron in a north to south direction can magnetize it. When an unmagnetized piece of
steel or iron is rubbed with a magnet in a north to south direction, it gets magnetized. All these are because in each case the
molecules get aligned in a north-south direction.

•

Hammering a magnet or heating it in a flame can demagnetize it as the molecules lose their north-south alignment and get
arranged with their poles placed randomly in various directions.

•

power socket

fuse

ELCB / MCB

distribution box

ceramic fuse

rectifier

ELCB = earth leakage circuit breaker
MCB = miniature circuit breaker
•

Transformer is a device that changes the potential difference.
The transformer that increases the potential difference is called step up transformer.
The transformer that decreases the potential difference is called step down transformer.
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•

Rectifier converts AC into DC whereas inverter converts DC into AC.

•

Electricity Bill:
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Voltage in the world differs for each country 220 volt or 110 volts. plug shapes, plug holes and plug sizes are also different in
each country. Some countries like USA and Canada run on 120 volt 60 cycles (60hz) and most of the worlds run on 220/240
volt 50 cycles (50hz). This difference in the voltage can be solved by using an appropriate voltage converter.

•

This is done by using Step Down Voltage Converters, Step up Voltage Converters, Step Up-Down Transformers, AC/DC
Adapters.

•

electric motor:

•

AC generator

DC generator

_________________________________________________________________________________________________________

the ones who say

“you can’t”
and

“you won’t”
are probably the ones who scared that

“you will”
_________________________________________________________________________________________________________
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______________________________________
SOURCES OF ENERGY
_
__
A good source of energy is that which provides large amount of energy, is easily available at economical rate and can be easily
stored and transported.
The sources of energy which have accumulated in nature over a very, very long time and cannot be quickly replaced when
exhausted, are called non-renewable sources of energy. eg. Coal and petroleum.
The sources of energy which are being produced continuously in nature and are inexhaustible, are called renewable sources of
energy. Example Wind energy, solar energy.
The materials which are burnt to produce heat energy are known as fuels.
The amount of heat produced on burning 1 gram of fuel completely is called its calorific value. Its unit is kJ/g.
Hydrogen gas has calorific value. Its calorific value is 150 kJ/g i.e. on burning 1 gram of hydrogen, 150 kJ of energy is produced.
Calorific value of LPG is 50 kJ/g.
Hydrogen has highest calorific value but it is not used as domestic fuel as this calorific value is very high to be handled and also
ignition temperature of hydrogen is very less.

Characteristics of ideal fuel:
•

should have high calorific value

•

should produce no smoke

•

should have proper ignition temperature (the minimum temperature at which any substance catches fire is called its
ignition temperature.)

•

should be cheap and easily available

•

should leave no residue after burning

Conventional sources of energy:
The traditional sources of energy are called conventional sources of energy.
Conventional energy is energy generated from natural resources.
Wood and fossil fuels and the fuels derived from them are the conventional sources of energy.

Fossil Fuel: A natural fuel formed deep under the earth from the dead remains of plants and animals is called fossil fuel.
It was the sunlight that made plants grow, which were then converted into fossil fuels. So sun is the ultimate source of energy.
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Coal: coal is a complex mixture of compounds of carbon, hydrogen and oxygen and some free carbon. When coal is burnt, it produces
lot of heat which makes it a good fuel. But it also produces lot of smoke. So it is heated strongly in the absence of air (this process is
called destructive distillation). This removes all the volatile material and forms a coke. Coke is better fuel than coal as it produces
more heat and no smoke.

Petroleum is a fossil fuel.It is a complex mixture of many hydrocarbons.
So its fractional distillation is done to produce various fuels like petrol, diesel, kerosene and petroleum gas. Petroleum requires low
temperature to catch fire, is easy to transport and is affordable to the masses.
Petrol and diesel are used as fuels in vehicles.
Kerosene oil is used as fuel in lamps.
Main constituent of petroleum gas is butane (C4H10). It is used as a domestic fuel in the form of LPG (liquefied petroleum gas). Butane
is odourless and so to detect it leakage some amount of ethyl mercaptan (C2H5SH) is added to it.

Natural Gas: Natural gas consists mainly of methane. It is formed under the earth by the decomposition of vegetable matter lying
under water. Natural gas is used as domestic and industrial fuel. CNG (compressed natural gas) is used as fuel in vehicles.

Thermal power plant: in thermal power plant, large amount of coal is burnt to boil water. The steam thus produced rotates turbine
and turbine drives the generator to produce electricity. The spent steam enters the condenser which converts it into water. This water
re-enters the boiler.

Pollution by fossil fuels:

•

burning of fossil fuel produces sulphur dioxide and nitrogen oxides. These gases cause acid rain.

•

burning of fossil fuel produces carbon dioxide which increases the green house effect.

•

burning of fossil fuel produces smoke and causes air pollution.

•

burning of fossil fuel leave residue which causes land pollution.

Alternative (non-conventional) sources of energy: The sources of energy which are not based on burning of fuels or splitting of
nucleus of an atom are called non-conventional sources of energy.

Hydro-energy:
In hydroelectric power plants, water is stopped at heights and the allowed to fall on turbine which further drives generator. In this
way potential energy of stored water is converted in electrical energy.
Advantage:

no pollution, use of renewable source water

Disadvantage:

requires large area of agriculture land
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Wind energy:
Moving air is called wind. Kinetic energy of wind is harnessed by wind mill. Wind turns blades of wind turbine which further drives
generator.
In order to produce large amount of electricity, large number of wind energy turbines are erected over a large area. This set up is
called wind farm.
Advantage:

pollution free

Disadvantage:

can be established where minimum speed of wind is 15 kmph; need large area; set up is very expensive

Solar energy: Energy derives from sun is called solar energy. It is harnessed by solar cooker, solar water heater, solar cell etc.

Solar cooker:
It consists of a wooden box painted black (as black colour is best absorber of heat) from inside. A plane mirror is attached to the box.
A box is covered with thick glass sheet to produce green house effect.

advantage:

pollution free, savage of fuel, less loss of nutrients

disadvantage:

very slow process, works only in the presence of sunlight, direction has to be changed time to time.

Solar cells:
It is a device that converts solar energy into electrical energy. It is usually made from silicon. It consists of two layers – silicon-boron
layer and silicon-arsenic layer. A small wire is soldered to each layer. When sunlight falls on it, loosely held electrons in silicon atom
move. This produces small amount of electricity. To produce large amount of electricity large number of solar cells are joined together
to form solar panel.
Advantage:

no maintenance, pollution free

Disadvantage:

expensive
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Bio-Mass energy:
Dead parts of plants and trees and waste material of animals are called biomass.

Wood is biomass. Calorific value of wood is very less. Also it produces lot of smoke and leaves residue on burning. So wood is heated
in the limited supply of air. This process is called destructive distillation. This removes volatile material present in the wood. The
product obtained is called charcoal. Charcoal has higher calorific value than wood and produces no smoke on burning.

Cow dung is biomass. Dried cow dung cakes have been used as a fuel for a long time. Calorific value of thse cakes is very less and
their burning cause air as well as land pollution. Also burning of cakes wastes important elements nitrogen and phosphorus present
in them. So cow dung is used to produce biogas.

Biogas plant:
Cow dung and water are mixed to form slurry. This slurry is fed into the digester tank and left for 50 to 60 days. During this period
anaerobic fermentation of slurry takes place. This produces biogas which is collected and supplied to village homes for cooking
purpose. The spent slurry is rich in nitrogen and phosphorus and so used to form manure.

Advantage:

biogas is clean fuel, has high calorific value, raw material needed for its manufacture costs nothing

Disadvantage:

maintenance is high
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Energy from sea:

Tidal energy: When tides are produced, the water flows into the reservoir and turns the turbine. The turbine drives the generator and
electricity is produced.

Wave energy: Sea waves have lot of kinetic energy which is used to turbine and drive generators to produce electricity.

Ocean thermal energy: It is the energy available due to difference in the temperature of water at the surface and deeper levels of
oceans. Warm water at surface is used to boil liquids having low boiling point like ammonia and CFC. The vapours produced are used
to turn turbine. Colder water is used to condense these vapours. This works when temperature difference is minimum 20˚C.

Geothermal energy:
It is the energy present in rocks present inside the earth. It do not come directly or indirectly from solar energy.
The extremely hot rocks present below the earth surface heat the underground water and turns it into steam. A hole is drilled and the
steam is used to turn turbine. The turbine drives generator and hence the electricity is produced.
Advantage:

economical, no pollution

Disadvantage:

not available everywhere

Nuclear Energy:
The energy released during nuclear reaction is called nuclear energy.
There are two types of nuclear reactions – nuclear fusion and nuclear fission.

Nuclear fission: In this reaction a bigger nucleus splits to form two smaller nuclei producing large amount of energy. This energy is
controlled and then used to boil water in nuclear power plant. The steam thus produced rotates turbine and the generator produces
electricity. The steam is condensed and resent to water.
Nuclear bombs are based on nuclear fission.
Disadvantage:

products formed after splitting of nuclei are radioactive.

Nuclear fusion: In this two smaller nuclei combine to form a bigger nucleus produces large amount of energy. This energy is still
uncontrolled so cannot be used to produce electricity.
Energy produced in sun is due to nuclear fusion.
Hydrogen bombs are based on nuclear fusion.

Note: no source of energy can be said pollution free as processes involved in making these materials devices must have damaged
environment in some way.
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To light an electric bulb using pressure cooker, tennis ball, metal sheets and dynamo.

_____________________________________________________________________________________________

assignment
1)

Write few characteristics of an ideal fuel.

2)

What are disadvantages of fossil fuels?

3)

Why are we looking for alternate sources of energy?

4)

How has the traditional use of wind and water energy been modified for our convenience?

5)

Which is the ultimate source of energy?

6)

What steps can help minimize environmental pollution caused by burning of fossil fuels?

7)

Why does acid rain happen?

8)

What kind of mirror is best suited for a solar cooker and why?

9)

What are the limitations of the energy that can be obtained from the oceans?

10)

Name two types of nuclear reactions. Which of these is used to produce electricity in nuclear reactor? State its one
advantage and one disadvantage.

11)

Can any source be pollution free? Why or why not?

12)

Hydrogen has is cleaner fuel than CNG. Why?

13)

Which gas has highest calorific value?

14)

Compare and contrast fossil fuels and the sun as direct source of energy.

15)

Compare and contrast biomass and hydroelectricity as sources of energy.

16)

Define calorific value. Write its unit.

17)

Calorific value of LPG is 55 KJ/g. What does it mean?

18)

Expand LPG and CNG. Write their main constituents.

19)

What are the advantages and disadvantages of using a solar cooker?

20)

Write limitations of extracting energy from
(a) the wind

21)

(b) waves

(c) tides .

On what basis would you classify energy sources as
(a) renewable and non-renewable

(b) exhaustible and inexhaustible

Are the options in (a) and (b) the same?
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What are the environmental consequences of the increasing demand of energy? What steps would you suggest to reduce
energy consumption?

23)

What prevent us in making use of solar sell panels to meet our domestic needs of electricity?

24)

What is the range of wavelength of visible radiations in nm?

25)

What is the difference between nm, mm, mN and Nm?

26)

A closed tin is full of diesel. There are two electrodes placed near each other in the can. An electric spark is struck
between the electrodes. Will the diesel catch fire? Give reason.

27)

Fuel A and B have calorific values of 30 KJ/g and 40 KJ/g. ‘A’ on combustion releases CO 2 and B on combustion releases
CO2 as well as CO. which is better fuel?

28)

Sun is the ultimate source of fossil fuels. Explain.

29)

Why is coke better fuel than coal?

30)

Why is charcoal better fuel than wood?

31)

Why can’t we use hydrogen as domestic fuel though it has highest calorific value?

32)

Industrialization has led to a better life of the people all over the world, then what are the major problems of it?

33)

What energy transformation takes place in
(a) solar cell

(b) battery

(d) thermal power station
34)

(c) hydroelectric power station
(e) nuclear power plant?

Draw a rough labeled diagram of
(a) solar cooker

(b) solar water heater

(c) hydroelectric power station

(d) biogas plant.
35)

What is geothermal energy? Can we consider sun as a source of it?

36)

What is greenhouse effect?

37)

What is Einstein equation?

38)

Give one constructive and one destructive use of nuclear power plant.

39)

Relate commercial and SI unit of energy.

40)

Mass number of four elements A, B, C and D are 2, 20, 135 and 235 respectively. Which of them is most suitable for
making (a) hydrogen bomb

(b) atom bomb?

41)

What should be the minimum temperature difference between surface and deep water to harness ocean thermal energy?

42)

What should be the minimum velocity of air to harness its energy?

43)

Why is biogas boon to the farmers?

44)

What is destructive distillation?

45)

What is solar cell? What is solar cell panel? Name two elements that are used to make solar cell?

46)

Write disadvantages of constructing big dams across the river.
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_________________________________________________________________________________________________________

sOmEthIng

UsElEss

cUm IntErEstIng

_________________________________________________________________________________________________________
•

only 10% of energy in a light bulb is used to create light. Ninety percent of a light bulb’s energy creates heat. Compact
fluorescent light bulbs (CFLs), on the other hand, use about 80% less electricity than conventional bulbs and last up to 12
times as long

•

According to Google, the energy it takes to conduct 100 searches on its site is equivalent to a 60-watt light bulb burning
for 28 minutes. Google uses about 0.0003 kWh of energy to answer the avenge search query, which translates into about
0.2 g of carbon dioxide released.

•

Units in CGS and MKS system

Quantity

MKS

CGS

relation

Pressure

pascal

barye

1 Pa = 10 ba

Electric current

ampere

biot

1 A = 0.1 Bi

Heat energy

joule

calorie

1 J = 4.1868 cal

Force

newton

dyne

1 N = 100000 dyn

Work, energy

joule

erg

1 J = 10000000 erg

Electric charge

coulomb

Franklin

1 C = 2997919999.93 Fr

Acceleration

m/s2

Galileo

1 m/s2 = 100 Gal

How to reduce electricity bills?

▪

The lights and television use electrical energy, so when you leave the room, shut them off.

▪

During the day when it is brighter outside, open the curtains and use the sunlight instead of turning on the lights.

▪

Don't leave windows or doors open when the air conditioning is on. This makes the AC have to work harder to cool a room.

▪

When you have a sunny day, help hang the Clothes outside instead of using the dryer.

▪

Replace regular light bulbs with compact fluorescent light (CFL) bulbs. Compact Fluorescent Bulbs (CFL) are four times
more energy efficient than incandescent bulbs.

▪

Turn off lights when you are not using them, even for few minutes.

▪

Install exhaust fans at a higher elevation than ceiling fans.

▪

Don't set thermostat of an air conditioner a colder setting than normal when you turn on your air conditioner. It will not cool
your home any faster and could result in excessive cooling. Keep doors to the outside closed when the heat or air
conditioning is on. Every time you open a door while the heating or cooling system is operating, lots of expensive heated or
cooled air escapes. That's why it helps to close them quickly when you come in or go out of the house.
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▪

If your computer must be left on, turn off the monitor; this device alone uses more than half the system's energy.

▪

Setting computers, monitors, and copiers to use sleep-mode when not in use helps cut energy costs by approximately 40%.

▪

Microwaves ovens Consumes 50 % less energy than conventional electric / gas stoves. Don't open the oven door too often
to check food condition as each opening leads to a temperature drop of 25°C.

▪

Use pressure cookers as much as possible. Use lids to cover the pans while cooking.

▪

Bring items taken out of refrigerators (like vegetables, milk etc) to room temperature before placing on the gas stove for
heating.

▪

Leave enough space between your refrigerator and the walls so that air can easily circulate around the refrigerator.

▪

Don't keep your refrigerator or freezer too cold.

▪

Make sure your refrigerator door seals are airtight.

How to Check that refrigerator door seals are proper: Use a slip of paper to check the door seal. Close the door on the
paper, then see if you can pull it out easily. If it pulls right out, your door may need new seals or the refrigerator may need to be
replaced. If it sticks snugly in place and you have to tug to get it out, that means the door seals are working properly.

▪

Cover liquids and wrap foods stored in the refrigerator. Uncovered foods release moisture and make the compressor work
harder.

▪

Do not open the doors of the refrigerators frequently.

▪

Don't leave the fridge door open for longer than necessary, as cold air will escape.

▪

The electricity consumption by your geyser can be considerably reduced if the members of your family bathe in quick
succession and switch it off as soon as it is no longer required.

_____________________________________________________________________________________________

we can
we

DO

MUST DO

_____________________________________________________________________________________________
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