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CHAPTER-5 : STUCTURE OF ATOM

A. Answer the following questions :

Properties

1. According to maharishi kanad, were the smallest particles of
which the various things are composed and the may be made of two
or more paramanus.

Paramanus are produced when a thing is divided, sub-divided until
further dividion is not possible. Paramanus do not exist in a free state.
Paramanus are eternal and indestructible. Paramanus combine together
in various ways to form anu. Anus can exist in a free state.

2. John Dalton gave the model of an atom in 1808.

Paramanu
anu

Following are the of his theory :

(i) Everything is made up of extremely small components called atoms,
which are indivisible and can neither be made nor destroyed.

(ii) Atoms of the same element are alike in every respect and atoms of
different elements differ in shape, size, weight (mass) and chemical
properties.

(iii) Simple whole numbers of atoms of one element combine with
simple whole numbers of atoms of another element to form
compounds.

3. Sir Joseph John Thomson discovered that atoms
contain negatively charged particles. He said since
these are negatively charged and for an atom to be
neutral, there must be positively charged particles
present within. In his model, Thomson envisioned an
atom as consisting of small packets of negative
electricity embedded within a large ball of positive electricity, With this
model, Thomson was first to suggest that atoms are not indivisible, but
contain parts.

4. At the centre of an atom is a solid mass known
as nucleus. Protons (positively charged particles) and neutrons (do not
have any charge) are located is the centre of the atom. They contribute to
the mass of an atom. Orbiting around the nucleus are a number of tiny
particles called electrons (negatively charged particles). They move in
orbits or paths at different distances from the nucleus.

5. Though an atom contains electrically charged particles yet it is
electrically neutral because the number of protons and electrons in an
atom are euqal, so their charges cancel out.

6. Proton and neutron of an atom lie inside the
nucleus of the atom while electrons revolve around the nucleus in
different orbits. Protons and neutrons are of some size and are nearly
2000 bigger than the electron. After many periments following
conclusions are obtained for the nucleus of an atom.

(i) The mass of an atom is due to the mass of its nucleus which consists

postulates

Composition of atom :

Nucleus of an atom :
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of the mass of protons and neutrons. The mass of electrons being
negligible can be ignored.

(ii) The positive charge of the atom is due to the total charge of the
protons present in its nucleus.

(iii) The entire negative charge of an atom is due to the total number of
electrons present in its orbit.

(iv) The atom is electrically neutral because the number of negatively
charged particles, the electrons equals the number of positively
charged particles, the protons.

(v) The number of protons and neutrons in the nucleus of an atom
varies from element to element. This total number of particles in the
nucleus is the mass of the element.

7. (i) Carbon (ii) Oxygen

(iii) Sodium (iv) AluminiumCarbon (C)

(6)

6N

6P

Oxygen (O)

(8)

8N

8P

Sodium (Na)

(11)

12N

11P

14N

13P

Aluminium (Al)

(13)

8. The following steps are followed while writing a chemical formula.

(i) The positive and negative ions are written side by side (positive ion
is written first)

(ii) Their charge or valency is written at the top (superscript), on the
right hand side.

(iii) The valencies are then interchanged and written at the bottom
(subscript) on the right hand side.

(iv) The final formula is written without the charge of valency.

(a) If the valency is one (1), then it is not written in the final
formula (e.g. Na O)

(b) If the valencies are the same for both the ions, they cancel each
other and only the symbols are written (eg. MgO)

9. Chlorine has 17 protons in the nucleus, but has 18 neutrons and 20
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neutrons. The isotopes of chlorine are symbolised as : CI-35 and CI-37.

CI CI

17p, 18n 17p, 20n

Both isotopes of chlorine have same atomic number i.e. 17 since both
have 17 electrons each.

(i) Hydrogen gas has three isotopes namely the protium (the ordinary
hydrogen), deuterium and tritium. They are represented as follows :

Hydrogen and its isotopes have atomic number = 1 but atomic mass
1, 2, 3

H H H

H-1 H-2 H-3

1 Proton 1 Proton 1 Proton

0 Neutron 1 Neutron 2 Neutrons

Ordinary Deuterium Tritium

Hydrogen

H D T

(ii) Carbon has three isotopes as shown below :

C C C

6 Protons 6 Protons 6 Protons

8 Neutrons 7 Neutrons 8 Neutrons

All three isotopes have atomic mass 12, 13, 14 whereas atomic number
is the same which is 6.

They are C-12, C-13, C-14.

10. A group of atoms having a valency is callled a radical.
Radicals are of two types : Positive and negative redicals.

(i) Radicals are usually not affected by a chemical reaction.

(ii) Mostly radicals are found combined with other radicals or with
atoms in compounds.

(iii) Free radicals are very reactive and quickly combine with other
radicals or atoms to form a compound.

1. Isotopes are atoms of the same element having same atomic
number but different mass number.

2. Combining capacity of an element by losing, gaining or
sharing of electrons is called valency.

3. A group of atoms having a valency is called a radical.

4. When two or more than two substances react with
each other to from a new substance the reaction that takes place is known
as chemical reaction that is represented by chemical equation.

Radical :

Characteristics of radical

B. Define the following terms :

Isotopes :

Valency :

Radical :

Chemical equation :

35

17

35

17

1

1

2

1

3

1

12

6

13

6

14

6
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C. Differentiate between :

Atom Molecule

Atom is the smallest particle of an
element that displays properties of
that element.

A ‘Molecule’ can be defined as the
smallest particle of an element or a
compound that is capable of an
independent existence and shows
all the properties of that substance.

1.

Molecule of an element Molecule of a compound

If the atoms of same type join
together, we get a molecule of an
element. For example, two atoms
of nitrogen form nitrogen molecule
(N ).2

If the atoms of different elements
j o i n t o g e t h e r i n d e f i n i t e
proportions, we get a molecule of
a compound. For example, one
atom of magnesium (Mg) and one
atom of oxygen (O) form a
molecule of magnesium oxide
(MgO).

2.

Protons Neutrons

Protons are the positively charged
particles located in the centre of the
atom, the nucleus.

Neutrons do not have any electric
charge on them i.e. they are
neutral and are located in the
nucleus.

3.

Protons Electrons

Protons are the positively charged
particles located in the centre of the
atom, the nucleus.

Electrons are negatively charged
particles revolve around the
nucleus.

4.

D. Fill in the blanks :

E. Balance the following chemical equations :

1. independently   2.  electrons   3.  nucleus   4.  atomic number   5. valency

1. 4P + 5O 2P O

2. 2CH + 3O 2CO + 4H O

3. 2NaHCO + H SO Na SO + 2H O + 2CO

4. CO + 2NaOH Na CO + H O

5. 2Fe O + 3CO 4Fe + 3CO

6. 2AgNO + Cu Cu(NO ) + 2Ag

2 2 5

4 2 2

3 2 4 2 4 2 2

2 2 3 2

2 3 2

3 3 2

→

→

→

→

→

→
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F. Complete the following table  :

Atom Symbol
Number

of protons
Number

of neutrons
Atomic
number

Mass
number

Nitrogen

Sodium

Aluminium

Argon

Flurone

Bismuth

N

Na

Al

Ar

F

Bi

7

12

14

22

10

126

7

11

13

18

9

83

14

13

27

40

19

209

7

11

13

18

9

83

6. METALS AND NON-METALS

A. Answer the following questions :

Physical properties of metals

1. Physical state :

2. Hardness :

3. Tensile strength :

4. Lustre :

5. Malleability :

6. Ductility :

7. Melting point and boiling point :

8. Conductivity :

1.

Metals are generally solid at room temperature. The
only exception is mercury which is liquid at room temperature.

Metals are generally hard and strong. Metals such as
iron, aluminium, etc. cannot be cut with a knife. However, metals
such as sodium, potassium and magnesium are soft and can be
easily cut with a knife.

Metals do not break when streched meaning
thereby they have high tensile strength.

Metals have a shiny appearance. This metallic shine is
known as metallic lustre. Lustrous metals can be polished. You must
have seen that silver and gold are polished to give lustre.

Metals can be beaten by hammer into thin sheets.
This property of the metals is known as malleability and the metals
are said to be malleable. An example of malleable metal is
aluminium which can be made into thin sheets for making baskets
and utensils, etc.

Gold and silver are the most malleable metals. That is why different
designs can be made out of them. The exceptions are zinc, arsenic
and antimony, the metals which are not malleable.

Some metals can be easily drawn into thin wires. This
property of metals is known as the ductility and the matter
exhibiting this property are said to be ductile. Some metals such as
zinc, arsenic and antimony are exceptions since they are non-
ductile. Gold and silver are most ductile metals.

Metals in general have high
melting point and boiling point. Sodium, potassium, mercury and
gallium metals are exceptions as they have low melting and boiling
points.

Metals are generally good conductors of heat and
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electricity. Silver is the best conductor. However, and
are conductors.

When metals are struck with some hard material, they
produce a metallic sound. Thus, metals are said to be sonorous.

Non-metals are generally found as solids, liquids
and gases. They vaporise at fairly low temperatures. Carbon and
sulphur are solids, bromine is a liquid, and oxygen and nitrogen are
gases at room temperature.

Most non-metals are non-lustrous and dull. e.g.
sulphur phosphorous. graphite, diamond and iodine crystals are
exceptions, as these shine.

Solid non-metals are soft and brittle, such as
graphite, sulphur and iodine. Only diamond, a form of carbon, is
hard. In fact diamond is the hardest substance found on the earth.

Non-metals do not have tensile strength. Non-
metals such as carbon, sulphur and phosphorus can be powdered
easily.

Non-metals are non-malleable. If hammered they
form powdery mass but do not form thin sheets.

Non-metals are non-ductile. However a recently
developed allotrope of carbon called carbon fibre is highly ductile.

Non-metals have low melting and
boiling points. Exceptions are carbon, silicon and boron which have
high melting and boiling points.

Non-metals are non-sonorous, which means when struck
with another object they do not produce sound.

Non-metals are generally bad conductors of heat
and electricity however exception is graphite which is a good
conductor of electricity. We have already learnt how to prove, if a
given material is a good conductor or an insulator. We have used an
electric circuit and an electroscope to prove the same.

3. (i) While some metals react with oxygen readily
at ordinary temperature, others react with oxygen slowly and still
others react with oxygen at high temperatures. Metals like iron,
aluminium and copper react with oxygen slowly and form an
extremely thin layer of their respective oxides.

Iron forms iron oxide when heated strongly in air. It does not
burn.

3Fe   +    2O2 Fe3O4
Copper reacts only on heating at a very high temperature and do
not burn while reacting.

2Cu   +  O2 2 CuO

bismuth tung

9. Sonorous :

2. Physical properties of non-metals

1. Physical state :

2. Non-lustrous :

3. Soft and brittle :

4. Tensile strength :

5. Malleability :

6. Ductility :

7. Melting and boiling points :

8. Sonorous :

9. Conductivity :

Action with oxygen :

F

F

→

→
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From the reactions given above, the reactivity of metals with
oxygen in descending order is

Na > Mg > Zn > Fe > Cu

(ii) Metals react with water to form metal oxide
(metal hydroxide) and hydrogen gas. Thus the action of water is
different with different metals.

Sodium and potassium react vigorously with cold water giving
off heat.

2Na   +   2H O 2NaOH   +   H

Magnesium reacts mildly with cold water but vigorously with
hot water or steam gives magnesium hydroxide and H  gas.

Mg   +   2H O Mg(OH)    +   H

It is interesting to how aluminium reacts with water. It forms
aluminium oxide that deposits as a thin layer of aluminium
oxide on aluminium. This thin layer stops the exposure of more
of aluminium with water. Therefore, further reaction of
aluminium and water is prevented.

2Al  +  3H O Al O   +  3H

Zinc reacts only with steam to form zinc oxide and H2 gas.

Zn  +  H O ZnO  +  H

Iron reacts when it is heated at a very high
temperature.

3Fe  +  4H O Fe O  +  4H

Copper, silver, gold and nickel do not react with hot water, cold
water or even with steam.

Different actions of metals with water shows difference in the
reactivity of metals. The reactivity of metals with water in
descending order is

Na >  Mg > Al >  Zn  >  Fe

(iii) Several metals react with acids to release
hydrogen gas. These metals when react with dilute hydrochloric
and sulphuric acid form corresponding salt and release hydrogen
gas. The more reactive metals such as sodium and potassium react
very violently.

2Na + 2HCl 2NaCl + H

Some less reactive metals show a very slow reaction with acids.
Copper, silver and gold do not react with acids.

Metals such as Mg and Al also react with acid to form hydrogen gas.
The equations of these reactions are given below :

Mg + 2HCl MgCl    +   H

2Al + 6HCl 2AlCl   +  3H

Action with water :

Action with Acids :

F

F

F

F

F

F

2 2

2

2 2 2

2 2 3 2

2 2

2 3 4 2

2

2 2

3 2

→

→

→

→

→

→

→

→

with steam
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The reactivity of different metals is different. In order of the
decreasing reactivity some metals can be arranged as follows :

K > Na > Ca > Mg > Al > Zn > Fe

Some metals can replace other metals from their salt solutions. It is
observed that a more reactive metal can replace less reactive metal
whereas a lesser reactive metal cannot replace a more reactive metal. See
the following equations.

Mg + CuSO MgSO +     Cu

Zn +    CuSo ZnSO +     Cu

5. Metals can be classified into two groups :

(which include iron and steel)

which can further be sub-divided into the
following groups.

Potassium (K), sodium (Na), magnesium (Mg),
aluminium (Al).

Lead (Pb), copper (Cu), mercury (Mg), silver
(Ag), gold (Au), platinum (Pt).

Chromium (Cr), Zinc (Zn), Nickel (Ni), Tin
(Sn).

Silver (Ag), Gold (Au), Platinum (Sr).

Lithium (Li), Beryllium (Be), strontium (Sr)

Uranium (U), Radium (Ra), Thorium
(Th)

6.

(a) Since aluminium is extremely light weight metal it is used to
make lightweight alloys which are used in the aircraft and
aerospace industries and also in automobiles industry.

(b) Aluminium is cheap and resistant to corrosion therefore is used
for making cooking vessels, household fittings, picture frames,
clothes clips and hanger, etc.

(a) Copper wire is used in electrical wiring, telephone and sound
systems, televisions, motors, electric generators, etc.

(b) It is used as electrodes for electroplating applications.

(c) It is used for making alloys.

(d) Since it is a good conductor of heat, it is used for making
radiators of automobiles and for making copper vessels for
cooking food.

(a) Pure iron or wrought iron is used for making tin roofing,
buckets, drainpipes.

4.

1. Ferrous metals

2. Non-ferrous metals,

(i) Light metals :

(ii) Heavy metals :

(iii) Protective metals :

(iv) Noble metals :

(v) Rare metals :

(vi) Radioactive metals :

(i) Uses of aluminium

(ii) Uses of copper

(iii) Uses of iron

4 4

4 4

→

→

magnesium copper sulphate magnesium sulphate copper

Zinc copper sulphate zinc sulphate copper
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(b) Impure iron or cast iron is used for making drainpipes, manhole
covers, sanitary fittings.

(c) Iron is converted into different kinds of steel which is used for
making ships, locomotives, bridges, rails and is also used for
making utensils and surgical instruments.

(a) It is used principally as a protective coating, or galvanizer for
iron and steel; as an ingredient of various alloys, especially
brass; as plates for dry electric cells; for die–castings.

(b) It is also used in making paint pigments, cosmetics, soaps, etc.

7. Lead is a soft but heavy bluish grey metal. It is widely distributed in the
earth crust. Lead is important to us because it is used by for many things
some are given below :

It is used for making alloys.

It is used as electrodes of storage batteries.

It is used for making lead pipes and containers for corrosive liquids.

Since lead is resistant to corrosion, it is used in certain paints and
dye. It is also applied to steel structures and bridges.

It is used to make cable coverings that protect telephone and power
lines. It is also used to make pipes, storage tanks and other
equipments for shipping and storing certain corrosive chemicals.

8. Hydrogen is the most abundant element in the universe.

Hydrogen is an important fuel. It is used in oxy-hydrogen torches,
which are used for welding.

Hydrogen is an important component of water, so atoms of
hydrogen is combined with one atom of oxygen to form one
molecule of water.

A mixture of hydrogen and helium is used in weather-obsering
balloons.

Hydrogen and carbon together form various hydrocarbons. These
compounds include petroleum and natural gas which provide energy
for cooking, heating and running of automobiles.

Hydrogen is used for the process known as the hydrogenation. In
this process hydrogen is added to liquid in order to convert edible
vegetable oils (liquid fats) into vanaspati ghee (solid fats).

Hydrogen air is an excellent reducing agent and is employed in a
number of chemical reactions that involve the process of reduction.

9. Sulphur is a solid yellow non-mental and often occurs in the form of
crystals.

(i) It is used for the manufacture of sulphuric acid which is used in the
production of fertilisers, in making paints, some medicines,

(iv) Use of Zinc

Importanc of hydrogen

Use of sulphur

F

F

F

F

F

F

F

F

F

F

F
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automobile batteries, explosives, paper pulp and at various textiles.

(ii) Sulphur is also used in the manufacture of various products such as
fungicides, insecticides, explosives, shampoos, storage batteries,
etc.

(iii) Sulphur in the form of sulphur dioxide is also used for fumigation of
factories, godowns and also isolation rooms in the hospitals.

(iv) It is the main constituent of skin ointments.

(v) A mixture of sulphur, nitre and charcoal is used extensively in
making fire crackers.

10. Silver is known as best conductor of heat and electricity.

(i) Silver is a soft, white metal that is used for making jewellery and
coins.

(ii) Because silver is extremely soft, it is usually combined with another
metal for strength and hardness.

(iii) Silver is the best conductor of heat and electricity. It is used in the
electrical and electronic equipment industries whenever the high
cost of silver is not the consideration.

(iv) Silver is also used by doctors and dentists. Certain surgical
instruments are made of silver because silver is rust resistant. The
dental cavities are filled with a mixture of silver, tin and mercury.

(v) Silver nitrate, a compound of silver is soluble in water and is used
for making silver plates and silver mirrors.

11. Gold is an index of the wealth of a country.

(i) Since gold is extremely soft, it is usually alloyed with copper, silver,
zinc or nickel and then used in making jewellery.

(ii) A compound called White Gold is made from gold alloyed it with
another metal such as silver, platinum or palladium. It is often used
as a ring settings for precious stones.

(iii) It is used for making high value coins and medals.

(iv) Gold foils are used in the preparation of some ayurvedic medicines.

12. The slow conversion of iron into its hydrated oxide, in the presence of
moisture and air is called .

1. It can be prevented if the iron is coated with something which does
not allow moisture and oxygen to react with it.

2. Coating of iron with paint, oil, grease, varnish or plastic prevents
rusting.

3. Coating of corrosive metals with non-corrosive metals also prevents
corrosion. Some of the methods by which metals can be coated with
non-corrosive metals are :

This is the process of giving a thin coating of

Uses of silver

Importance of gold

Methods of prevent rusting

(i) Galvanising :

rusting
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zinc on iron or steel to protect it from corrosion. Iron is
galvanised by dipping it in molten zinc. It is then taken out and
allowed to cool. Galvanising is an effective method of
protecting steel because even if the surface is scratched, the zinc
still protects the underlying layer.

Corrosion can also be prevented by alloying some
iron with other metals. The resultant metals (called alloys) do
not corrode easily, e.g., stainless steel.

13. An alloy is a metallic substance formed by combining two or more
metals, or metal and a small amount of non-metal, such as carbon.

(a) To prevent corrosion.

(b) To change colours of metals.

(c) Alloys are used to improve properties of metals.

(d) To harden a metal.

1. Elements that show the characteristics of both metals and
non-metals are known as metalloids. Examples: Silicon, germanium,
antimony

2. The metals which are not acted upon by mild acids and
alkalies and also occur in nature in free state are known as noble metals.
Example, silver, gold, platinum.

3. Alloy is a metallic substance formed by combining two or more
metals, or metal and a small amount of non-metal, such as carbon.

1. Aluminium and magnesium are reactive
and are found in combined state in the form of compounds. These
compounds are found mixed with clay, sand, stone, etc. Such compounds
are called .

2. Hydrogen is the most abundant element in the universe—it
is the chief element that makes up the sun and other stars. On the earth
hydrogen mainly occurs in combined form as a constituent of water
(about 11% by weight of water is hydrogen), petroleum, natural gas, coal,
clay, and all animals and plant matter.

3. In the free state carbon occurs as graphite, diamond and coal.
Diamond and graphite are pure forms of carbon. Coal contains 60—90%
of carbon. In the combined state it occurs in the atmosphere as carbon
dioxide. In the earth's crust, it occurs as carbonates of metals and as fossil
fuels. Carbon is the central element of all living matter.

4. Oxygen is the most abundant element on the earth. It occurs in
the free state in the atmosphere, forming about 23% by mass of the
atmosphere. In the combined state, it constitutes about 89% by mass of

(v) Alloying :

Purpose of making alloys

B. Define the following :

Metalloids :

Noble metals :

Alloys :

C. What do you know about the occurrence of :

Aluminium and magnesium :

Hydrogen :

Carbon :

Oxygen :

minerals
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water. It is also present in the combined state in the earth's crust as
oxides, carbonates and silicates of metals.

5. Silicon is the second most abundant element in the earth's crust.
It does not occur in the free state. In the combined state it occurs as silica
(SiO ) and silicates. The most common form of silica is sand.

1. Naturally occurring compounds of metals mixed with clay,
sand, rock, etc. are known as minerals.

The minerals from which metals can be extracted profitably and
conveniently are called ores.

2.

Silicon :

D. Differentiate between the following :

Minerals :

Ores :

Difference between metals and non-metals.

E. Fill in the blanks :

2

Characteristics Metals Non-metals

Physical state Solid at room temperature
except Hg, which is liquid at
room temperature.

Either solid or gaseous,
except bromine which is
liquid.

Melting and
boiling points

High melting and boiling points,
except Na and K, which have
low melting and boiling points.

Low melting and boiling
points.

Metallic lustre Lustrous (shiny) Non-lustrous or dull
except graphite and
iodine, which are lustrous.

Hardness Hard, except Na and K, which
are soft metals

Soft, except diamond,
which is hard.

Density Have high density. Have low density

Malleability

Tensile strength

Ductility

Malleable

High tensile strength

Ductile

Non-malleable and brittle

Low tensile strength

Non-ductile

Conductivity Good conductors of heat and
electricity

Bad conductors of heat
and electricity, except
graphite, which is a good
conductor

Sonority Sonorous Non-sonorous

CHAPTER 7 : CARBON

1. hydrogen 2. carbon 3. gold, silver 4. magnesium

5. diamond 6. sulphur dioxide 7. carat 8. slow
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A. Answer the following questions :

1.

2. Graphite is a pure form of carbon which is greyish-black in colour and isCARBON

Crystalline forms Amorphous forms

Diamond Graphite Lamp
black

CoalCharcoal

Wood
charcoal

Sugar
charcoal

Animal
charcoal (Bone

charcoal)

Coke Coal
gas

soft, smooth and slippery to touch. Each
carbon atom is joined to three other
carbon atoms. They together form layers
of flat hexagonal rings. Some graphite
crystals contain millions of layers of flat
hexagonal rings stacked one above the
other. The chemical bonds with which
carbon atoms of the same layers joined
are strong whereas the ones with which
the carbon atoms of different layers are
joined are weak. It is because of these weak bonds, that different layers
of carbon atoms slide over one another easily. This is the reason why

.

3.

(i) It is a very good lubricant for machine parts subjected to high
temperatures.

(ii) It is used for making electrodes of electric furnaces.

(iii) It is used in the manufacture of lead pencils.

(iv) Graphite crucibles are used for melting some metals.

(v) It is used in atomic reactors to control nuclear reactions.

4. Diamond is the purest form of carbon.

Each carbon atom, in case of diamond, is joined to four carbon atoms by
strong chemical bonds.

These strong chemical bonds form a 3-dimensional structure as they
extend through the whole diamond.

A diamond has millions of carbon atoms unlike just few of them. Unlike

graphite is soft and slippery

Use of graphite

Structure of diamond

Strong forces

Weak

forces

Structure of graphite
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graphite in which layers of carbon atoms can
slip over one another, diamond has carbon
atoms attached with very strong chemical
bonds.

So strong are the chemical bonds that diamond
becomes the strongest substances and the most
stable structure. The density of diamond is 3.5
gram per cubic centimetre.

Some of the
important properties of diamond are given below :

(i) Diamond is the hardest substance known. It is so hard that no
substance can cut it or scratch it. The only hard substance that can
cut it or scratch it is diamond itself. Therefore, one diamond is used
to cut or scratch another diamond.

(ii) The pure diamond is transparent, colourless and brittle.

(iii) It does not dissolve in any liquid known so far.

(iv) Diamond is an excellent conductor of heat. It sublimes at about
3500°C.

(v) It cannot be melted with heat, however it can burn like a piece of
coal when ignited in oxygen at a temperature of 870°C. When
diamond is burnt at this temperature, it gives a brilliant light,
leaving no ash and converting the diamond into carbon dioxide.

C  +  O CO

diamond

(vi) It does not conduct electricity. Diamond exhibits this property owing
to the fact that it has no free electrons to carry the electric current.

6. Though diamond is the hardest element known on the earth yet is useful
to us in many ways, such as —

(i) Diamonds are used as gems because of its own brilliance, they can
refract light to a greater degree than any other gem.

(ii) Because of their hardness, they are used in industries for cutting,
grinding, polishing and scrapping.

(iii) Pointed diamonds are used to engrave on glass and steel. Diamonds
may be used to grind lenses.

(iv) Diamonds are used to make thermometers that are more precise and
accurate.

(v) They are used to make phonograph needles for record players.

(vi) Cheaper grades of diamonds provide cutting edges for earth drills
and rock cutting saws.

(vii)Diamond dust is used by jewellers to cut and polish other diamonds.

7. Coal is a mixture of compounds of carbon, hydrogen, oxygen and some
free carbon.

Coal is formed from wood by the process known as carbonisation in

5. Properties of diamond :

2 2→

Structure of diamond
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which wood under high pressure, temperature and in the absence of air
gets converted into coal.

8.

There are four main types of coal. They vary in their carbon content.

(i) has about 11 per cent carbon.

(ii) has about 38 per cent carbon.

(iii) coal has about 65 per cent carbon.

(iv) has up to 96 per cent of carbon and is regarded as the
best variety of coal.

9.

In the laboratory, carbon dioxide is prepared by pouring dilute
hydrochloric acid on marble chips (calcium carbonate).

Equation for the reaction is :

CaCO     + 2HCl CaCl   +  CO   +  H

1. Take a woulf's bottle and put some marble chips (CaCO ) in it. Then set

up the apparatus as shown in figure.

Pour a few drops of d i lu te
hydrochloric acid through the thistle
funnel. The marble chips react with
hydrochloric acid and carbon dioxide
gas is produced. It is collected in a
gas jar by upward displacement of air
as CO  is denser than air.

CaCO   + 2HCl CaCl +

H O  +  CO

2. Carbon dioxide can also be prepared by strongly heating some metal
carbonates and bicarbonates.

CaCO CaO + CO

2NaHCO Na CO + H O + CO

10. Carbon dioxide, when compressed to high pressure and subsequently
cooled, condenses into liquid carbon dioxide. On removing the pressure,
liquid carbon dioxide solidifies into dry ice. It is called dry ice because
when it is warmed, it vaporises directly into gas.

11.

Types of coal

Peat

Lignite

Bituminous

Anthracite

Laboratory Preparation of Carbon dioxide

Physical properties of carbon dioxide

3 2 2 2

3

2

3 2

2 2

3 2

3 2 3 2 2

→

→

→

→

calcium carbonate hydrochloric acid calcium chloride

(marble chips)

calcium Hydrochloric Calcium Water Carbon

carbonate acid chloride dioxide

heat

Calcium carbonate Calcium oxide carbon dioxide

heat

Sodium bicarbonate Sodium carbonate Water Carbon dioxide

Gas jar

Woulfe's

bottle

Delivery tube
Thistle

funnel

Dilute HCl

Marble

chips

CO2

Laboratory preparation of CO .2
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(i) It is a colourless gas and has a faint pungent smell.

(ii) It is about 15 times as heavy as u90air and can be poured
downwards like water.

(iii) It is fairly soluble in water.

(iv) It is not poisonous in nature. It does not support life and animals die
in it for want of oxygen.

(v) It can be easily liquefied under presure (50-60 atmospheres).

1. Carbon dioxide gas is used in soft drinks. This makes the drinks
fizzy.

2. Carbon dioxide is used in the manufacture of many carbonates and
bicarbonates which are used in the fertilizer industry.

3. Solid carbon dioxide called dry ice is used to preserve ice cream,
frozen foods, etc. It is therefore widely used in refrigeration
industry.

4. Carbon dioxide helps in extinguishing fire and therefore it is filled
in fire extinguishers.

5. Carbon dioxide is used by the plants for photosynthesis.

12. Carbon monoxide is formed when carbon or carbon compounds are
burnt in an inadequate supply of air.

2C + O 2CO

When carbon monoxide is inhaled, it readily combines with haemoglobin
molecules in the blood and forms carboxy haemoglobin. This prevents
haemoglobin from carrying oxygen to different parts of the body. The
resultant symptoms are dizziners, nausea and unconsciousness.
Sometimes even death may result.

13. Methane is found in marshy places due to the decomposition of
vegetable matter under water.

Methane gas is also found in the intestines of ruminating animals such as
cows and buffaloes and in the bodies of termites. This gas is also found
in coal mines.

Methane gas is prepared in the laboratory by heating anhydrous sodium
acetate and sodalime (a mixture
of NaOH and CaO in the ratio
of 3:1) CaO does not react but
provides an aqueous medium
for reaction.

The equation for this reaction is
:

CH3COONa + N a O H

Uses of carbon dioxide

Laboratory preparation of methane

2 →

Heat
Laboratory preparation of methane

Methane

Water

Sodium

acetate

+

soda lime

Heat

Beehive shelf

Stand



— CH4 + Na2CO3

The apparatus used for preparation of methane is set.

A gas jar filled with water is inverted over water taken in the trough. The
care must be taken while inverting the jar in the water that the lid is
removed only under the water.

As the mixture of sodium acetate and sodalime is heated, methane gas is
produced which is collected in the gas jar by the downward displacement
of water.

Once the gas jar is full of gas, it is removed from the water, and its
mouth is covered with lid.

14.

It is a colourless odourless tasteless non-poisonous gas.

It is lighter than air, and insoluble in water. This is why it is
collected by downward displacement of water.

It is soluble in ether, alcohol and carbon tetrachloride.

It burns in air with a blue flame forming carbon dioxide gas and
water vapour. As it burns, a large amount of energy is produced.

2CH  + 2O CO  + 2H O  + Energy

It explodes violently when mixed with air or oxygen and ignited. This is
the cause of explosions in mines.

Yes, this gas is useful to us. Following are the uses of methane —

(i) It is used as a fuel for domestic cooking, It is used as a fuel in the
form of natural gas, biobas and coal gas.

(ii) CNG is a compressed natural gas, which is methane.

(iii) Methane is used for preparing ‘Carbon black’ that is used in making
rubber tyres, etc.

(iv) Methane is used for preparing chemicals such as methanol (methyl
alcohol), formaldehyde, chloroform, carbon tetra chloride, etc.

15. There is a wide variety of carbon compounds which are essential for the
existence of complex
molecules of life, e.g.,
cabohydrates, proteins
fats, vitamins and nucleic
acids. Transfer of carbon
atoms in nature from the
living to the non-living is
very important. This is
no t on ly l inked to
transfer of energy but
also to basic processes by
which life survives on

→

→

CaO

sodium acetate sodium hydroxide methane sodium carbonate

methane (heat + light)

Properties of methane

F

F

F

F

4 2 2 2

Carbon in organic
compounds

in plants and animals

Respiration

Combustion

Fossil fuels

Death or decay

Combustion

Carbon dioxidePhotosynthesis
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earth.

The exchange of carbon between living and the non-living is achieved by
two processes : respiration (or combustion) and photosynthesis. In the
case of respiration, CO is released, whereas in the case of

photosynthesis, CO is taken in by plants. CO is also removed from the

air as it is soluble in rainwater and seawater.

Thus, through these processes the carbon cycle is maintained.

1. amorphous, gystalline 2. phosphorus, sulphur

3. 3500°C 4. Lamp black or root 5. marsh

6. lighter insoluble 7. respiration and photosynthesis

1. Allotropy is the property by virtue of which an element
exists in more than one form and each form has different physical
properties but identical chemical properties.

2. Fullerenes is complex molecules of carbon which is made
up of 60 atoms joined together in a ball-like structure. It is abbreviated as
C .

3. Amorphous form of carbon is the carbon
that exists in non- crystalline form.

4. Hydrocarbons are compounds that contain only the
elements hydrogen and carbon.

2

2 2

B. Fill in the blanks :

C. Define the following :

Allotropy :

Fullerenes :

Amorphous from of carbon :

Hydrocarbons :

D. Compare the following :

E. What happens when :

60

Graphite Diamond

1. Each carbon atom is joined to 3
other carbon atoms.

2. The carbon atoms form flat
hexagonal layers.

3. Graphite is a greyish black and
opaque substance.

4. It is lighter than diamond and is
soft and slippery.

5. It conducts electricity.

6. It can conduct heat but to some
extent.

1. Each carbon atom is joined to 4
other carbon atoms.

2. The carbon atoms together
form 3-dimensional structure.

3. It is a transparent substances.

4. It is hardest substance known.

5. It does not conduct electricity.

6. It is a very good conductor of
heat.

1.

Aliphatic hydrocarbons Aromatic hydrocarbons

In aliphatic hydrocarbons, the
carbon atoms are usually linked in
chains. Example , Methane (CH )4

In aromatic hydrocarbons, the
carbon atoms are linked in rings.
Examples, Toluence’s (C H -CH )6 5 3

2
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Ice Dry ice

When water is cooled below 0°C it
solidifies into .ice

Carbon dioxide, when compressed
to high pressure and subsequently
cooled, condenses into liquid
carbon dioxide. On removing the
pressure, liquid carbon dioxide
solidifies into .dry ice

3.

F. Write ‘T’ for true and ‘F’ for false statements.

1. A metal carbonate or bicarbonate is strongly heated, forms metal oxide
and carbon dioxide or metal oxide, carbon dioxide and water.
For example,

Mg CO —— MgO + CO

2. NaHCO —— Na CO + H O + CO

3. Carbon dioxide reacts with metal hydroxides to form carbonates

2NaOH + CO —— NaCO + H O

4. Carbon dioxide is released when metal bicarbonates reacts with an acid.

NaHCO + HCl —— NaCl + 2CO + H O

5. Carbon dioxide reacts with metal oxide to form carbonates

MgO + CO —— MgCO

6. Carbon dioxide reacts with metal carbonates to form metal bicarbonates

Na2CO3 + CO + H O—— 2NaHCO

1. F 2. T 3. F 4. T 5. F 6. T
G. Complete the following chemical equations :

1. C + O CO

2. C + O CO

3. CO + Ca(OH) CaCO + H O

4. CaCO —— CaO + CO

heat

Magnesium carbonate Magnesium oxide Carbon dioxide

heat

Sodium Sodium Water Carbon
bicarbonate dioxide

Sodium Carbon Sodium Water
hydroxide dioxide carbonate

Sodium Hydrochloric Sodium Carbon Water
bicarbonate acid chloride dioxide

Magnesium oxide Carbon dioxide Magnesium carbonate

Sodium carbonate Sodium bicarbonate

Graphite` Carbon dioxide

Diamond Carbon dioxide

Lime water Calcium carbonate

heat

Calcium carbonate Calcium oxide Carbon dioxide

3 2

3 2 3 2 2

2 3 2

3 2 2

2 3

2 2 3

2 2

2 2

2 2 2 2

3 2

→

→

→

→

→

→

→

→

→

→
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CHAPTER 8 : CELLULAR LEVEL OF ORGANISATION

A. Answer the following questions :

Cell– shape and size

Parts of a cell :

Cell membrane

Plastids :

1. Most living organisms are made up of a large number of cells. These
cells act like breaks of a wall. Therefore, cell are called the ‘building
blocks of life’.

2. We can see cells using microscope.

3.

Cells differ in shapes and sizes.
The cells may be round, oval or
elongated. Some of the cells
showing different shapes are
given in figure.

Cells differ in size immensely.
The unit to measure the size of
a cell is micrometer represented
as um.

1 m =
1

1000
of a millimeter

=  10 mm = 10 m

The size of cell varies from 0.1 um to as big as 175mm in length. The
biggest cell size is that of an ostrich egg. It is about 7cm in diameter. In
our body, blood cells are the smallest and neuron cell is the longest cell.

4. All plant and animal cells have three cell parts-the cell
membrane, the cytoplasm and the nucleus. The cytoplasm surrounded by
the cell membrane and enclosing the nucleus together constitute the
protoplasm. Protoplasm in other words, include the cell membrane the
cytoplasm and the nucleus.

5.

It is also called the . It is very thin skin covering the
cell. There are very tiny holes in the cell membrane.

The plasma membrane performs the following functions :

(i) It protects the cell.

(ii) It provides shape to the cell.

(iii) It allows materials to enter and leave the cell through the tiny holes.

6. Cell wall of a plant cell perform following functions :

(i) The cell wall gives rigidity to the cell.

(ii) It is permeable and allows all substances to pass through.

(iii) It is a thnick layer made up a cellulose, and in non-living in nature.

7. The cell organells mitochondria which are tiny spherical or rod-like
bodies act as sites of energy production. Therefore, they are called the
powerhouses of the cell.

8. (i) The carbohydrates manufactured as a result of
photosynthesis is stored in the form of cell organelles called

µ

–3 –6

plasma membrane

Different shapes of cells

White
blood
cellsN

er
v
e 

ce
ll

Human
cheek
cells

Onion
peel cells

Muscle
cells
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Leucoplasts. They do not have any colouring
pigment hence have no colour. Chromoplasts
are cell organelles that are responsible for
giving yellow or red colour to the flower and
fruit e.g. colour of carrots and tomatoes is due
to chromoplasts present in the cell.

Leucoplasts and chromoplasts are together
known as . Plastids are present in
plant cell only.

(ii) Lysosmes are responsible for
the digestion of various materials present in
the cell. These are often called suicide bags.
The food particle taken in through
endocytosis is digested by digestive
chemicals present in lysossomes. Lysosomes
also help the cell in engulfing the harmful
substances or germs that enter the cell.

(iii) Vacuoles are filled with fluid
called cell sap. Vacuoles are bigger is size
and more in number in plants than in animals
where they are less in number and smaller in
size.

Vacuoles are cavities filled with cell sap.

The cell sap contains water and dissolved
substances such as sugar and salt. The cell
sap keep the cell firm by taking in water or to
say it keeps the cell in turgid state helps the plant to remain upright.
If the plant loses much water as on a dry day, it will wilt.

9. Differences between plant and animal cells :

plastids

Lysosomes :

Vacuoles :

Chloroplast

Endoplasmic reticulum

Tonoplast

Cell Sap

Central vacuole

Plant Vacuole

Plant cell Animals cell

(i) It has cell wall as the outer
most covering. It is present
on the outer covering of cell
membrane.

(ii) Plastids are present. The
most important of which are
chloroplasts.

(iii) Vacuoles are big and more
in number.

(iv) Centrioles are absent.
(v) Dictyosomes are present.

(i) It does not have cell wall.
Cell membrane is the
outermost covering.

(ii) Plastids are absent.

(iii) Vacuoles are either absent
or are small in size and less
in number.

(iv) Centrioles are present.
(v) Golgi bodies are present.
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10. The cells obtain food, digest it and use
energy for their activity. Surplus energy
and materials are used for synthesizing
new protoplasm which causes them to
grow in size. The cells divide into two
identical daughter cells. For example,
amoeba or paramecium divide and give
rise to two daughter cells. These cells
feed and grow to maximum size and
divide again. The process continues.
Cells of our skin divide regularly.

Nerve cells in the brain grow upto certain age only. The above
mentioned processes are known as .

In multicellular organism, the life starts from one cell. It divides and
redivides to form a structure called which further grows into an
adult.

Cell division is necessary since it helps in :

(i) reproduction of organisms

(ii) repair of damaged tissue

(iii) healing of wounds

1. convex 2. anton van leeuwenhoek 3. micrometer ( m)

4. chloroplasts 5. nuclear, cells 6. skin 7. division

cell division

zygote

B. Fill in the blanks :

C. Draw a heat and labelled diagram of :

µ

Division of a cell

Nucleus divides
into two

Cell membrane
also divides

Two new
cells are
formed
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D. Differentiate between the following :

1. Difference between unicellular organisms and multicellular orgamisms :

The organisms that have just one cell are called unicellular organisms.
On the other hand, the organisms that have millions of cells in their
bodies called mulitcellular organisms.



2. Difference between protaplasm and cytoplasm:

Protoplasm Cytoplasm

(i) Proto plasm is jelly-like fluid
which fills throughout the cell.

(ii) Its main constituents are
cytoplsm and nucleus.

(i) Cytoplasm is jelly-like fluid
which fills a part of cell.

(ii) I t has severa l organel ls
embedded in it. These organells
are mitochordia, chloroplast,
plastids, endoplasmic reti-
culum, ribosome, lysosme etc.

3. Difference between compond micorscope and electron microscope :
Compound microscope has maginfication of 400 times, while electron
microscope has 1,000,000 times.

1. T 2. T 3. F` 4. F 5. T

1. c 2. f 3. e 4. a 5. b 6. d

1. The organisms that are too small to be seen, with the naked eyes can be
seen only under microscope are called or .
Microorganisms can be categorised under the category of plant.

2. Bacteria were earlier believed to be microscopic unicellular plants
without chlorophyll. This is because following reasons :

(i) Their body is surrounded by a firm cell wall.

(ii) Some of them could synthesize organic food from inorganic
materials.

(iii) Their methods of reproduction are similar to those found among
lower plants.

3. These days bacteria are not included in plants because bacterial cell wall
is not made up of cellulose as in plants.

4. The bacteria are
single celled organisms. The cell is
covered by a protective layer called cell
wall. This is the reason because of which
bacteria were classified under plants. It
does not have well defined nucleus. There
is no nuclear membrane. The nuclear
matter is present in the cytoplasm.

Bacteria move with the help of flagella
hair-like structure. The number of flagella
differ in different types of bacteria.

They differ in their shape and size.

E. Write ‘T’ for True and ‘F’ for false statement.

F. Match the column I with the column II

CHAPTER 9 : MICROORGANISMS
A. Answer the following questions :

Structure of Bacteria :

microorganisms microbes

Cell

wall

Cytoplasm

Nuclear

body

Cell

membrane

A typical bacterium
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5. Most bacteria multiply generally by transverse binary fission in which a
fully grown bacterial cell divides into two equal-sized cells after
developing a transverse wall. The two daughter cells separate and
redivide after maturity.

6. In many ways, bacteria are very useful to us.

Some of these are mentioned below :

The bacteria help in the process of fermentation of fruit juices and
in the production of wine and beer.

The curdling of milk is facilitated by using the bacteria named
Lactobacillus.

The bacteria living in the intestine of the herbivorous animals such as cows
and buffaloes are the bacteria that help in the
breakdown of cellulose and make the digestion of
food simpler.

Bacteria are used to make antibiotics like
streptomycin.

Some bacteria promote the process of tanning in
leather industry.

One of the important functions of bacteria is fixing
atmospheric nitrogen. The process is called
nitrogen fixation.

Bacteria are important decomposers that help in
the breakdown of dead remains of plants and
animals.

Bacteria also decompose the waste matter found in the sewage
lines and water pipes.

The action of bacteria on the excreta of cows and buffaloes results
in the production of biogas called methane that is used as fuel for
cooking.

Bacteria are also used in manufacturing some medicines.

Bacteria are also harmful in many ways, some of these are mentioned
below :

The action of bacteria on the vegetables, fruits and other food
products results in the spoilage of food.

Bacteria cause diseases in plants e.g. citrus canker, potato scab,
leaf spot of cotton.

Bacteria causes disease in animals e.g. cholera, diphtheria, plague,
tetanus, typhoid and pneumonia.

Bacteria like Salmonella and Staphylococci cause food poisoning.

7. Viruses are the smallest microorganisms.

The word ‘Virus’ means poisonous liquid. Viruses are minute micro-
organisms much smaller than bacteria (size ranges from 0.015–0.2

Useful bacteria :

Harmful Bacteria

F

F

F

F

F

F

F

F

F

F

F

F

F

F

Bacteria help
in Nitrogen Fixation

Root nodules

in a legume
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Chlamydomonas

micron) and cannot be seen even with the most powerful light
microscope.

Inside the body of living organisms they behave as living beings but
when they are outside the living body they behave as non-living things.

Viruses are just like particles. They can be compared
with sugar crystals when they are outside the living
body. They do not have cell membrane, cytoplasm
and nucleus. Each cell is surrounded by a protein
coat. They exhibit variety of shapes. They may be
spherical, rod-shaped, cuboidal, or polygonal.

Viruses are so small that they can be seen only under
an electron microscope.

Some viruses are so small that they even infect a
bacterial cell.

8.

1. Presence of genetic material

2. Multiplicaiton

1. Cytoplasm and cell-organelles are absent.

2. These can be crystallized like non-living things.

3. These cannot perform vital activities of the body such as
respiration, excretion, etc.

4. These can reproduce only inside a living cell or organism.

9. Algae (singular ‘alga’) are the most primitive and simple plants that
make their own food with the help of green colouring pigment called
chlorophyll present in them.

They live in moist places such as crevices of rocks,
bark of trees, ditches, lakes, ponds and stagnant
water. Some algae may float in water and some
may remain submerged in water.

Plant body is not divided into the root stem and
leaves. The algae may be found in colonies or in
the form of multi-cellular filaments. The figures
given along side show some examples of different
types of algae.

The algae may be unicellular or multicellular.
Chlamydomonas is a unicellular alga. Some

Habitat

Structure

(a) Characters that make virus as-livingbeings :

(b) Characters that make virus as non-living structures :

Habitat

Structure

The virus that infects the bacterial cell is called a
bacteriophage.

Volvox
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multicellular algae are Volvox and Spirogyra.

Volvox and nostoc is a colonial form of an alga whereas Spirogyra is a
filamentous alga. Since the algae are rich in chlorophyll they seem to be
forming a green film on the surface of water of
ponds or lakes etc. Anabaena and sea kelps are also
different forms of algae. Sea kelps are one of the
longest algae found in seas and oceans. Many algae
move in water with the help of flagella.

The algae with red colouring pigments are known
as red algae and the algae with brown colouring
pigments are known as brown algae. The size of the
algae varies from a single cell to as long as few
metres.

The algae reproduces by binary fission which means splitting into two,
by fragmentation which means breaking in
small number of pieces and by a spore
formation which means the formation of
special reproductive bodies known as spores
which germinate into new algal cells. Some
of the algae may also reproduce by sexual
means.

10. The algae are useful to us in many ways.
Some of these are given below :

(i) Algae produces food for aquatic animals.

(ii) Blue-green algae like Nostoc and Anabaene are able to fix nitrogen
in the form of nitrates and thus increase the fertility of the soil.

(iii) Kelps (sea weeds) are the sources of iodine and potassium.

(iv) Red algae is used in the preparation of agar-agar (a substance used
to culture organisms). It is also used in jellies and ice-creams.

(v) The cell wall of diatoms are natural sources of fine silica. This
silica is used in making special kind of glass and porcelain.

(vi) Algae are also used as food (sea weeds) by Japanese and Chinese.

(vii) Iodine is produced by the brown algae which occurs in
sea.

11. The fungi reproduce by asexual (by
fragmentation, fission, budding, production of spores known as
sporulation and regeneration) and sexual methods.

(i) A part of the hypha gets detached from the parent
mycelium and develops into new individual.

(ii) The cell elongates, its nucleus divides into two. A
transverse wall is formed in the centre of parent cell dividing it into

Reproduction

Reproduction in Fungi :

Fragmentation :

Fission :

Laminaria

Fucus – an alga

?
Red sea got its name
due to the presence of
red algae in the sea.
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two daughter cells, each of which develops into new individual.

(iii) A small out growth (bud) appears on the parent cell
which gets detached from parent to form new individual.

(iv) Spores are produced within sac like structures called
sporangia (singular sporangium). Sporangia are formed at the tip of
sporangiophore.

Sporangiophore is a vertically growing hypha bearing sporangium.

12.

(i) The most common use of fungi is in the preparation of bread, idli,
dosa, etc. with the help of yeasts. This process is known as
fermentation. In this process carbohydrates are broken down and
carbon dioxide gas is released. It is due to the release of this gas that
the dough rises. The release of carbon dioxide gas leaves dough
porous. The process of fermentation makes the bread and idlies
fluffy.

(ii) Fungi have also been used for the manufacture of medicines such as
antibiotic and penicillin.

(iii) Some of the mushrooms are edible and are therefore eaten as food.

(iv) Since the fungi are saprophytic in nature they also help in the
decomposition of the plant and animal waste thus enriching the soil
with the nutrients.

(i) Some fungi cause skin diseases like ringworm.

(ii) They cause diseases in plants e.g. loose smut of wheat, potato blight.

(iii) Some of the fungi spoil food and rot clothes, shoes, wooden
materials, books, etc.

(iv) A type of fungus lives between the toes in humans and causes
terrible itching. This causes a disease known as athelete's foot.

13. The protozoa (Protos = first + zoans = animals) are the most primitive
and simplest animals. They are solitary or colonial. They may be
sedentary or capable of locomotion. They do not possess a cell wall.
They are made up of a single piece of cytoplasm with a nucleus. A living
membrane surrounds the cytoplasm.

It is very interesting to note that the protozoan exhibits the characteristics
of both plants and animals. It is animal-like because it does not have cell
wall and has cell membrane as its
outermost covering. It is plant-like
because it has chlorophyll and is
able to prepare its own food by
photosynthesis. It has a long hair-
like structure called flagella, the
whiplash movement of which
helps it to move in water.

Budding :

Spores :

Some useful effect of fungi :

Harmful effects of fungi

Flagellum

Pigment sh
ield

Nucleolus

Contractile
vacuole

Nucleus

Chloroplast

Photoreceptor

Stored
polysaccharide

from
photosynthesis

Euglena

Gulle
t
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Bacilli Spirilla Cocci

Some bacteria
(Rod-shaped bacteria) (spiral bacteria) (spherical bacteria)

Chlamydomonas Volvox Fucus – an alga

Stolon

rhizoidal
hyphae

Rhizopus
(bread mould)

Penicillium Mushroom bread yeast
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B. Draw neat and labelled diagram showing :

C. Define the following :

D. Fill in the blanks :

E. Tick ( ) the correct answer :

1. Different types of cacteria :

2. Different types of Algal :

3. Different form of fungi :

1. Refer to Q1. part (A)

2. The virus that infects the bacterial cell is called a bacteriophage.

3. Some bacteria can make their own food from the chemicals that surround
them in the media in which they live. Such bacteria are known as
chemosynthetic.

4. Filamentous plant body or algae of fungi which is thread-like in structure
is called as hypha (pl. hyphae).

1. saprophytes 2. diatoms 3. bacterium

4. moist, moderatety warm 5. flagella 6. pseudopodia 7. kelps

1. c 2. b 3. a 4. b 5. b 6. a 7. c
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