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CHAPTER - 4  

CARBON AND ITS COMPOUNDS 

 

1. BONDING IN CARBON – THE COVALENT BOND 

 

1. Covalent Bond: The chemical bond formed by the sharing of electrons between two 

atoms is called covalent bond. 

(i) Single covalent bond: A covalent bond formed by sharing of one pair of electrons 

between two atoms is known as single covalent bond. For example, two hydrogen 

atoms share their electrons to form a molecule of hydrogen, H2.  

 

 
                                     Single bond between two Hydrogen atoms 

(ii) Double covalent bond: The covalent bond formed by sharing of two pairs of 

electrons between two atoms is known as double covalent bond. For example, the 

two electrons contributed by each oxygen atom give rise to two shared pairs of 

electrons. This is said to constitute a double bond between the two atoms. 

The electron dot structure of O2 and its double bond. 

 

 
                         Double bond between two oxygen atoms 

(iii) Triple covalent bond: The covalent bond formed by the sharing of three pairs of 

electrons between two atoms is known as triple covalent bond. In the case of a 

diatomic molecule of nitrogen, each nitrogen atom in a molecule of nitrogen 

contributes three electrons giving rise to three shared pairs of electrons. This is 

said to constitute a triple bond between the two atoms.  

The electron dot structure of N2 and its triple bond. 

 

 
                            Triple bond between two nitrogen atoms 
 

Covalent compounds exist as solids, liquids and gases. They are generally soluble in non-

polar solvents like ether, benzene etc. and generally insoluble in polar solvents like water. 

Molecules of covalent compounds are held together by relatively weaker forces as 

compared to ionic compounds. Therefore, covalent compounds have relatively lower 

melting and boiling points.  

Covalent compounds are poor conductors of electricity because they contain neither the 

ions nor free electrons necessary for conduction. 
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2. VERSATILE NATURE OF CARBON 

The nature of the covalent bond enables carbon to form a large number of compounds. 

Two factors noticed in the case of carbon are – 

a. Catenation: Carbon has the unique ability to form bonds with other atoms of carbon, 

giving rise to large molecules. The self-linking property of carbon atoms through 

covalent bonds to form long chains of carbon, branched chains of carbon or even 

carbon atoms arranged in rings. 

In addition, carbon atoms may be linked by single, double or triple bonds. 

Compounds of carbon, which are linked by only single bonds between the carbon 

atoms, are called saturated compounds. 

Compounds of carbon having double or triple bonds between their carbon atoms are 

called unsaturated compounds. 

b. Tetravalency: Carbon has a valency of four, it is capable of bonding with four other 

atoms of carbon or atoms of some other mono-valent element. Compounds of carbon 

are formed with oxygen, hydrogen, nitrogen, sulphur, chlorine and many other 

elements giving rise to compounds with specific properties which depend on the 

elements other than carbon present in the molecule. 

 

Allotropes of carbon 

The element carbon occurs in different forms in nature with widely varying physical 

properties. Both diamond and graphite are formed by carbon atoms; the difference lies 

in the manner in which the carbon atoms are bonded to one another.  

In diamond, each carbon atom is bonded to four other carbon atoms forming a rigid 

three-dimensional structure.  

In graphite, each carbon atom is bonded to three other carbon atoms in the same plane 

giving a hexagonal array. 

Fullerenes form another class of carbon allotropes. The first one to be identified was C-

60 which has carbon atoms arranged in the shape of a football. 

 

3. Saturated and Unsaturated Carbon Compounds 

The carbon compounds which contain only carbon and hydrogen are called 

hydrocarbons.  

Among these, the saturated hydrocarbons are called alkanes. Methane, Ethane, Propane 

etc.  

Methane has a formula CH4. Hydrogen has a valency of 1. Carbon is tetravalent 

because it has four valence electrons. In order to achieve noble gas configuration, 

carbon shares these electrons with four atoms of hydrogen as shown in Fig. is given 

below: 

 
Electron dot structure for methane 

 

Structure of ethane formed between carbon and hydrogen with a formula of C2H6. 

The structure of ethane is arrived in the following steps – 

(a) Carbon atoms linked together with a single bond 
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 (b) Each carbon atom bonded to three hydrogen atoms 

 (c) Electron dot structure of ethane 

 
Electron dot structure for ethane 

 

The unsaturated hydrocarbons which contain one or more double bonds are called 

alkenes. Ethene, Propene etc. 

Those containing one or more triple bonds are called alkynes. Ethyne, Propyne etc. 

 

The electron dot structure for Ethene.   

   

                                     
 

Another compound of hydrogen and carbon has the formula C2H2 and is called Ethyne.  

 

  H - C ≡ C - H 

 

Chains, Branches and Rings 

The carbon compounds methane, ethane and propane, containing respectively 1, 2 and 

3 carbon atoms. Such ‘chains’ of carbon atoms can contain many more carbon atoms. 

 

Formulae and structures of saturated compounds of carbon and hydrogen (Alkanes) 
No. of C 

atoms 

Name Formula Structure 

1 Methane CH4 CH4 

2 Ethane C2H6 CH3 – CH3 

3 Propane C3H8 CH3 – CH2 – CH3 

4 Butane C4H10 CH3 – CH2 – CH2 – CH3 

5 Pentane C5H12 CH3 – CH2 – CH2 – CH2 – CH3 

6 Hexane C6H14 CH3 – CH2 – CH2 – CH2 – CH2 – CH3 

7 Heptane C7H16 CH3 – CH2 – CH2 – CH2 – CH2 – CH2 - CH3 

8 Octane C8H18 CH3 – CH2 – CH2 – CH2 – CH2 – CH2 - CH2 - CH3 

9 Nonane C9H20 CH3 – CH2 – CH2 – CH2 – CH2 – CH2-CH2-CH2-CH3 

10 Decane C10H22 CH3 – CH2 – CH2 – CH2 –CH2 –CH2-CH2-CH2-CH2-CH3 

 

Formulae and structures of unsaturated compounds of carbon and hydrogen (Alkenes) 
No. of C 

atoms 

Name Formula Structure 

1 Ethene C2H4 H2C = CH2 

2 Propene C3H6 CH3 – CH = CH2 

3 1-Butene C4H8 CH3 – CH2 – CH= CH2 

4 1-Pentene C5H10 CH3 – CH2 – CH2 – CH = CH2 
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Formulae and structures of unsaturated compounds of carbon and hydrogen (Alkynes) 

No. of C 

atoms 

Name Formula Structure 

1 Ethyne C2H2 H - C ≡ C – H 

2 1-Propyne C3H4 CH3 – C ≡ C – H 

3 1-Butyne C4H6 CH3 – CH2 – C ≡ C – H 

4 1-Pentyne C5H8 CH3 – CH2 – CH2 – C ≡ C - H 

 

ISOMERISM: The compounds which possess the same molecular formula, but different 

structural formula, are called isomers and the phenomenon is known as isomerism. 

The compounds with identical molecular formula (C4H10) but different structures are 

called structural isomers. n- Butane and 2-methyl propane. 

  
           n-butane                      2-methyl propane (isobutene) 

Cyclic Hydrocarbons:  

Compounds have carbon atoms arranged in the form of a ring. For 

example, cyclohexane has the formula C6H12 and the following 

skeleton structure – 

   

For example, benzene, C6H6, has the following structure – 

  

Name Formula Condensed 

formula 

Cyclopropane C3H6  

Cyclobutane C4H8  

Cyclopentane C5H10  

Cyclohexane C6H12  

 

Some functional groups in carbon compounds: 

 

HETERO 

ATOM 

CLASS OF COMPOUNDS FORMULA OF FUNCTIONAL 

GROUP 

Cl/Br Halo-(Chloro/Bromo) alkanes -Cl, -Br (substitutes for hydrogen atom) 

Oxygen 1. Alcohol -OH 

 2. Aldehyde -CHO 

 3. Ketone >C = O 

 4. Carboxylic acid -COOH 
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Homologous Series: It is a family of organic compounds having the same functional 

group in which the formula of successive members differs by –CH2 group.  

For example, 

For alkanes CH4, C2H6,C3H8, C4H10 etc.  

For alkenes C2H4, C3H6, C4H8 and C5H10 etc.  
 

For example, the chemical properties of CH3OH, C2H5OH, C3H7OH and C4H9OH are all 

very similar. Hence, such a series of compounds in which the same functional group 

substitutes for hydrogen in a carbon chain is called a homologous series. 

The melting and boiling points increase with increasing molecular mass.  

 

5. Nomenclature of Carbon Compounds 

 

S.No. Class of 

Example 

compounds 

 

Prefix/Suffix Example Structure 

1. Halo alkane Prefix -

Chloro, -

Bromo 

Chloropropane 

Bromopropane 

 

CH3CH2CH2Cl 

CH3CH2CH2Br 

 

2. Alcohol Suffix – ol Propanol CH3CH2CH2OH 

3. Aldehyde Suffix – al Propanal CH3CH2CHO 

4. Ketone Suffix - one Propanone CH3COCH3 

5. Carboxylic 

acid 

Suffix - oic 

acid 

Propanoic acid CH3CH2COOH 

6. Alkenes Suffix – ene Propene CH3CH= CH2 

7. Alkynes Suffix – yne Propyne CH3C = CH 

 

 

 

Multiple Choice Questions 
Q1. Carbon exists in the atmosphere in the form of  

a. carbon monoxide only  
b. carbon monoxide in traces and carbon dioxide 
c. carbon dioxide only  
d. coal  

Q2. Which of the following statements are usually correct for carbon compounds? 
These  

(i) are good conductors of electricity  
(ii) are poor conductors of electricity  
(iii) have strong forces of attraction between their molecules  
(iv) do not have strong forces of attraction between their molecules  

a. (i) and (iii)  
b. (ii) and (iii)  
c. (i) and (iv)  
d. (ii) and (iv)  

Q3. A molecule of ammonia (NH3) has : 
a. only single bonds  
b. only double bonds 
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c. only triple bonds  
d. two double bonds and one single bond  

Q4. Buckminsterfullerene is an allotropic form of : 
a. phosphorus 
b. Sulphur  
c. carbon  
d. tin  

Q5. In which of the following compounds, — OH is the functional group?  
a. Butanone  
b. Butanol 
c. Butanoic acid  
d. Butanal  

Q6. Identify the unsaturated compounds from the following  
i. Propane  

ii. Propene  
iii. Propyne 
iv. Chloropropane  

a. (i) and (ii)  
b. (ii) and (iv)  
c. (iii) and (iv)  
d. (ii) and (iii)  

Q7. Pentane has the molecular formula C5 H12. It has  
a. 5 covalent bonds  
b. 12 covalent bonds  
c. 16 covalent bonds  
d. 17 covalent bonds  

Q8. Carbon forms four covalent bonds by sharing its four valence electrons with four 
univalent atoms, e.g., hydrogen. After the formation of four bonds, carbon attains 
the electronic configuration of  
a. helium  
b. neon  
c. argon  
d. krypton  

Q9. Which of the following does not belong to the same homologous series?  
a. CH4 
b. C2 H6 
c. C3 H8 
d. C4 H8 

Q10. The name of the compound CH3 — CH2 — CHO is  
a. Propanal  
b. Propanone  
c. Ethanol  
d. Ethanal  
 

************** 
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CHAPTER – 5 

PERIODIC CLASSIFICATIONS OF ELEMENTS 
 

1. Classification of elements means the systematic arrangement of elements to make 

their study easier. 

2. Dobereiner (1817) arranged the known elements in groups of three having similar 

properties. He called these groups of elements as triad. 

Dobereiner Triads: 

Li Ca Cl 

Na Sr Br 

K Ba I 

 

3. Newland (1866) arranged the elements in increasing atomic masses and observed that 

the eighth element, starting from a given element, was the repetition of the first 

element, like an eighth note in an octave of music. 

4. Mendeleev’s periodic law: This law states that the properties of elements are the 

periodic function of their atomic masses. 

5. Achievements of Mendeleev’s Periodic Table: 

(i) Mendeleev left some gaps in his periodic table. These gaps were left for the 

elements not known at that time.  The missing elements of Mendeleev’s 

Periodic Table were discovered later on and their properties were found to be 

very close to those predicted by Mendeleev. 

(ii) Mendeleev’s Periodic Table could accommodate noble gases when they were 

discovered. In fact, these gases were discovered very late because they are 

inert and present in extremely low concentrations in our atmosphere. When 

these gases were discovered, they got a place in a new group without 

disturbing the existing order. 

6. Shortcoming of Mendeleev’s Periodic Table: 

(i) The position of isotopes could not be explained. If the elements are arranged 

according to atomic masses, the isotopes should be placed in different groups 

of the Periodic Table because they have different atomic masses. The isotopes 

were not given separate places in Mendeleev’s Periodic Table. 

(ii) Wrong order of atomic masses of some elements could not be explained. The 

atomic masses do not increase in a regular manner in going from one element 

to the next. For example, when elements were arranged on the basis of their 

chemical properties, the element cobalt having higher atomic mass of 58.9 

comes first and nickel with slightly lower atomic mass of 58.7 comes later. 

Mendeleev’s periodic law could not explain it. 

7. Anomalies in arrangement of elements based on increasing atomic mass could be 

removed when the elements were arranged in order of increasing atomic number, a 

fundamental property of the element discovered by Moseley in 1913. 

Modern Periodic Table: 

(i) Modern Periodic Table or long form periodic table consists of 18 vertical 

columns called groups and 7 horizontal rows called periods. 
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(ii) Modern Periodic Table is based on atomic number. 

(iii) According to Modern periodic law, the properties of elements are periodic 

function of their atomic number. 

 

MODERN PERIODIC TABLE 

 

 
 

Difference between Mendeleev’s Periodic Table and Modern Periodic Table: 

S.No. Mendeleev’s Periodic Table Modern Periodic Table 

1. Based on atomic mass of 

elements. 

Based on atomic number of elements. 

2. It has 8 groups. It has 18 groups. 

3. Except 8
th

 group all groups are 

divided in A and B sub groups. 

No sub groups. 

4. Two or more elements are placed in 

the same slot. 

Each element is placed in separate 

slot. 

5. Some elements with higher atomic 

mass are placed before elements 

with lower atomic mass. 

No such anomalies. 

6. No place for isotopes. Isotopes find place in it. 

 

8. Elements thus arranged show periodicity of properties including atomic size, metallic 

and non-metallic characters.  

9. The cause of periodicity of properties of elements is the reoccurrence of similar outer 

electronic configuration at regular intervals. 

10. On moving from left to right in a period the atomic size decreases. This is due to an 

increase in nuclear charge which tends to pull the electrons closer to the nucleus and 

reduces the size of the atom. 
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11. On moving from top to bottom in a group atomic size increase. This is because new 

shells added as we go down the group. This increases the distance between the 

outermost electrons and the nucleus so that the atomic size increases. 

12. Down the group, valency remains same. Along the period, valency first increases 

from 1 to 4 then decreases from 4 to 0. 

13. On moving down the group, the metallic property of the elements increases and going 

across a period, it decreases. 

14. On moving down the group, the non-metallic property of the elements decreases and 

going across a period, it increases. 

 

Multiple Choice Questions 
1. Up to which element, the Law of Octaves was found to be applicable: 

(a) Oxygen  
(b) Calcium  
(c) Cobalt  
(d) Potassium  

2. According to Mendeleev's ′ Periodic Law, the elements were arranged in the periodic 
table in the order of: 
(a) increasing atomic number  
(b) decreasing atomic number  
(c) increasing atomic masses  
(d) decreasing atomic masses  

3. Which of the following statement (s) about the Modern Periodic Table are incorrect  
(i) The elements in the Modern Periodic Table are arranged on the basis of their 
decreasing atomic number  
(ii) The elements in the Modern Periodic Table are arranged on the basis of their 
increasing atomic masses  
(iii) Isotopes are placed in adjoining group (s) in the Periodic Table  
(iv) The elements in the Modern Periodic Table are arranged on the basis of their 
increasing atomic number  

(a)  (i) only  
(b)  (i), (ii) and (iii)  
(c)  (i), (ii) and (iv)  
(d)  (iv) only  

4. Which of the given elements A, B, C, D and E with atomic number 2, 3, 7, 10 and 30 
respectively belong to the same period?  

(a) A, B, C  
(b) B, C, D  
(c) A, D, E  
(d) B, D, E  

5. The elements A, B, C, D and E have atomic number 9, 11, 17, 12 and 13 respectively. 
Which pair of elements belong to the same group?  

(a) A and B  
(b) B and D  
(c) A and C  
(d) D and E  

6. Which one of the following elements exhibit maximum number of valence electrons?  
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(a) Na (Sodium) 
(b) Al (Aluminium) 
(c) Si (Silicon) 
(d) P (Phosphorous) 

7. Which of the following are the characteristics of isotopes of an element?  
(i) Isotopes of an element have same atomic masses  
(ii) Isotopes of an element have same atomic number  
(iii) Isotopes of an element show same physical properties  
(iv) Isotopes of an element show same chemical properties  
(a) (i), (iii) and (iv)  
(b) (ii), (iii) and (iv)  
(c) (ii) and (iii)  
(d) (ii) and (iv)  

8. Arrange the following elements in the order of their decreasing metallic character Na, 
Si, Cl, Mg, Al  

(a) Cl > Si >Al > Mg >Na  
(b) Na >Mg >Al >Si > Cl  
(c) Na > Al > Mg > Cl > Si  
(d) Al > Na> Si > Ca> Mg  

9. Three elements B, Si and Ge are  
(a) metals  
(b) non-metals  
(c) metalloids  
(d) metal, non-metal and metalloid respectively  

10. On moving from left to right in a period in the periodic table, the size of the atom.  
(a) increases  
(b) decreases  
(c) does not change appreciably  
(d) first decreases and then increases  

 

****************** 
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CHAPTER-8 
HOW DO ORGANISMS REPRODUCE 

 
One basic question as to why organisms need to reproduce, is to be understood first 
before going on to the exact mechanism.  
At an individual level, reproduction is not necessary to survive like the other life 
processes such as nutrition, respiration, or excretion. When we analyze the process 
of reproduction, a lot of its energy expenditure is visible. But the practical aspect is 
that, we notice organisms as they increase in number (multiply/reproduce). How do 
we know that two different individual organisms belong to the same species? 
Usually, we say this because they look similar to each other. Thus, reproducing 
organisms create new individuals that look very much like themselves. 
 
Accuracy of copying mechanism: 
 Two things look similar then it means that their basic design is similar.  
 Similarly organisms look similar because their body designs are similar.  
 Since body designs depends upon some kind of blueprint, so the latter have 

to be similar.  
 For a living organism, the blue print is imprinted as DNA in chromosomes (in 

nucleus). 
 This DNA has the information source for making proteins for the body.  
 If the information in DNA gets changed, different proteins will be formed. 
 Different proteins will lead to altered body designs.  
 Therefore, a basic event in reproduction is the creation of a DNA copy so that 

the body design remains same.  
 Since DNA itself can’t exist without proper cellular machinery, so coping of 

DNA must be followed by generating separate cellular apparatus.  
 Effectively, a cell divides to give rise to two cells. 
 The accuracy of the copying process will ensure exactness of the process. 
 However, some minor variations in the DNA coping do occour. 
 Thus, the two cells formed look similar, but still are different from each other.  
 These variations during reproduction forms the basis for evolution.  

 
The Importance of Variation: 
 Environment is diverse, providing huge variety of micro habitats for organisms 

to sustain. 
 Therefore, organisms occupy a well-defined place (niche) in an ecosystem 
 If the same niche is to be used again and again, the body design must remain 

same. 
 So, copying of DNA must be exact.  
 But the problem is that if everything is an exact copy, then variations and 

diversity cannot be brought in. 
 Still keeping a constant body design, some chance for variation is always 

possible. 
 Reproduction is therefore linked to the stability of populations of species. 
 Niches can change because of reasons beyond the control of the organisms.  
 If a population of reproducing organisms, suited to a particular niche, has to 

face3 drastic change in its niche, the population may be wiped out. 
 But, it never happens. 



14 
 

                KVS ZIET CHANDIGARH                                                             

 

 Due to the presence of some variations in few individuals of the population, 
there would be some chance for these individuals to survive. 

e.g.: For a population of bacteria living in temperate waters, any increase of water 
temperature due to global warming, may affect bacteria lethally and the latter would 
die. But, practically we observe that a few variants resistant to heat would survive 
and grow further. Variation is thus useful for the survival of species over time. 
 
 
ASEXUAL REPRODUCTION: Mode of multiplication in which sex cells/ organs are 
not involved. Only one parent is required for this mode of multiplication. 
 
Modes of reproduction used by single cell organism: 

1. Fission: A parent cell simply splits / divides into 
two daughter cells by this method.  

a. E.g.: Amoeba:- Since amoeba has no fixed 
shape, so the splitting of parental cell into 
two daughter cells during division can take 
place in any plane.  

b. E.g.:- Leishmania (kala-azar):- It has a fixed 
shape due to presence of a whip-like structure at one end of the cell. In 
such organisms, binary fission occurs in a definite orientation in relation 
to the whip.  

c. E.g.:- Plasmodium (Malarial parasite):- It divides into many daughter 
cells simultaneously by multiple fission.  

d. E.g.:- Yeast (fungus) forms small out growths (buds) from parent cell 
that later separate and grow further. 

2. Fragmentation: The process of breaking of body in two or more halves with 
each half capable of completing the body and independent existence, is called 
as fragmentation. It works well in multi-cellular organisms with relatively 
simple body. 

a. E.g.:- Spirogyra (filamentous algae):- 
upon maturation or by accident, the 
filament may break into parts which 
grow into new individuals. This is not 
true for all multi-cellular organisms. They 
cannot simply divide cell-by-cell. For 
more complex bodies where cells are 
organised as tissues and organs to organ systems, cell-by-cell division 
would be impractical.  

3. Regeneration: The ability of a mature/fully differentiated organism, to give 
rise to new individual organisms from its cut or broken body parts. 

a. E.g.:- Hydra and Planaria can be cut into any number of pieces and 
each piece grows into a complete organism.  

i. Regeneration is carried out by specialized cells.  
ii. These cells proliferate and make a group of cells. 

iii. From this mass of cells, different cells undergo changes to 
become various cell types and tissues.  

iv. These changes take place in an organized sequence 
(development).  
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4. Budding: The process of formation of a small, globular regenerative structure 
(bud) as an outgrowth due to repeated cell division at one specific site is 
called as budding. These buds develop into tiny individuals and when fully 
mature, detach from the parent body and become 
new independent individuals. 

a. E.g.:- Hydra: The bud formed also looks 
similar to parent and detaches from the 
parent when fully formed. 

5. Vegetative Propagation: The process of formation of new plants from the 
root, stem and leaves of the parent plant under suitable conditions is called as 
vegetative propagation.  

a. Vegetative propagation is used during layering or grafting to grow 
many plants of agricultural and horticultural importance like sugarcane, 
roses, or grapes for agricultural purposes.  

b. Such plants bear flowers and fruits earlier than those produced from 
seeds.  

c. This method is also useful in propagation of plants that have lost the 
capacity to produce seeds like banana, orange, rose and jasmine.  

d. All the plants produced are genetically similar to the parent plant to 
have all its characteristics. Similarly buds produced in the notches 
along the leaf margin of Bryophyllum fall on the soil and develop into 
new plants. 

6. Tissue culture: The technique of growing new plantlets/daughter plants by 
culturing the tissues separated from the growing tip of a already grown plant.  

a. The cells are then placed in an artificial medium (culture medium rich in 
nutrients). 

b. The cells divide rapidly to form a ball of cells (callus-small group of 
cells). 

c. The callus is transferred to another medium containing hormones for 
growth and differentiation.  

d. First roots and then shoots develop. 
e. The plantlets are then shifted to soil for maturation.  
f. Advantage: 

i. Quick availability of disease free plants 
ii. Multiplication of ornamental plants.  

7. Spore Formation: The process of multiplication by 
the formation of tiny globular, walled structures 
called spore, by the parent is called as sporulation.  

a. Fungus Rhizopus (bread mould-black fungus 
on bread) has thread-like body structures 
(hyphae).  

b. They develop vertically growing tiny globular 
structures (sporangia), in which develop 
small spores. 

c. Spores have a covering for protection upon 
maturity. 

d. Sporangium breaks open to disperse dry spores. 
e. Spores if fall on suitable growing medium, can develop into new 

Rhizopus individuals.  
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SEXUAL REPRODUCTION: Mode of multiplication in which sex cells/ organs are 
involved.  
i. Two sex cells of opposite polarity (gender) are required for this mode of 

multiplication.  
ii. These two sex cells may be formed by: 

a. two different parents (biparental- uni sexual organism). E.g. Humans, 
Cattle 

b. one parent only (Uni parental-bisexual organism). E.g. Tape worm 
 
Why the Sexual Mode of Reproduction? 
The basic thing required to continue the life is to again produce (reproduce) like self, 
and this process to be repeated for sustenance of life on earth. 
TO make the new cell/organism look like parent, the body design must be same. For 
this two things must be ensured: 

i. The blue print of body design in the form of coded information as DNA. 
ii. The cellular apparatus required for the DNA to function.  
iii. Since copying of DNA cannot be 100% accurate, so the minor errors result 

in variations from the parental information. At population level, these 
variations provide a chance of survival under changed environmental 
conditions (Evolution).  
 Remember, every individual organism cannot be protected by variations 

(as these may not occour in all the members of a given population), but a 
population can survive leading to survival of the species.  

 Q. If variations are crucial for survival, then its percentage must be 
increased at each level?  

 Problem: With the increased % of variations, the cellular structure may 
not support it or the body design changes to such an extent that a totally 
new organism is formed (identity of species is lost).  

 Observation:  
o Variations are slow process but uncertain events. 
o Any particular variation need not be present in all the members of 

a population.  
o At population level, there is a cumulative effect of variations that is 

important.  
o Since the individuals are living with the variations, so it is assured 

that variations do not pose a great danger individually.   
o Since sexual reproduction in general is bi-parental, so it involves 

two individuals (each with its own set of variations accumulated 
over the time).  

o Bringing together of variations of two individuals would thus 
create new combinations of variants.  

 Problem: Reproduction involves combining of DNA from two different 
individuals i.e. doubling the content with each next generation. This is 
likely to mess up the control of the cellular apparatus by the DNA.  

 Solution:  
o Formation of special cells (within specialized organs) having: 

 half  the number of chromosomes  
 half the amount of DNA  
 as compared to rest of the body cells (non-reproductive cells).  

o This is achieved by a process of cell division called meiosis.  
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o Thus, when these germ-cells from two individuals combine during 
sexual reproduction to form a new individual, it results in 
reestablishment of the number of chromosomes and the DNA content 
in the new generation. 

o For simple organisms, the two germ-cells are not very different from 
one another. 

o For higher organisms, the body designs become more complex, the 
germ-cells also specialize: 
 One germ-cell is large and contains the food-stores (female) 
 The other is smaller and likely to be motile (male).  

o We shall see in the next few sections how the need to create these two 
different types of gametes give rise to differences in the male and 
female reproductive organs and, in some cases, differences in the 
bodies of the male and female organisms. 

 
SEXUAL REPRODUCTION IN FLOWERING PLANTS: 
 

FLOWER – It is the reproductive organ of angiospermic plants. 
 Parts  of a typical flower:- 

i. Sepals-generally green, leaf like   
ii. Petals- generally non green, leaf like 
iii. Stamen-Male reproductive part   
iv. Pistil- Female reproductive part  

Based on gender, the flower may be: 
a. Unisexual :- having either stamens or pistil  

e.g. (papaya, watermelon)  
b. Bisexual :- having both stamens and pistil.  

e.g. (Hibiscus, mustard)  
Stamen is the male reproductive part and it produces yellow coloured pollen grains. 
Pistil is present in the centre of a flower and is the female reproductive part. It is 
made of three parts.  

i. Ovary - the swollen bottom part 
ii. Style - middle elongated part  
iii. Stigma - the terminal part.  

The ovary contains ovules and each ovule has an egg cell.  
The male germ-cell produced by pollen grain, fuses with the 
female gamete present in the ovule. This fusion of the germ-cells 
(fertilization), produces zygote which is capable of growing into a new plant.  
The pollen needs to be transferred from the stamen to the stigma.  
Types of pollen transfer: 

i. Self pollination: The transfer of pollen occurs in the same flower, from 
anther to stigma. 

ii. Cross pollination: The pollen is transferred from anther on one flower to 
stigma of another flower.  
This is achieved by external agencies like: 
a. wind,  
b. water  
c. animals.  
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After the pollen lands on a suitable stigma, it has to reach the female germ-cells 
which are in the ovary. For this, a tube grows out of the pollen grain and travels 
through the style to reach the ovary. 
Fertilization leads to zygote formation, which divides several times to form an 
embryo within the ovule. The ovule develops a tough coat and is gradually 
converted into a seed. The ovary grows rapidly and ripens to form a fruit. Since 
the function of petals, sepals, stamens, style and stigma is over, so they fall off. 

 
REPRODUCTION IN HUMAN BEINGS: 
Humans follow a sexual mode of reproduction only. For this body has to undergo 
some change (physically and emotionally) both for male and female, so as to be able 
to reproduce.  
The growth phases come under two categories: 

a. Physical growth: The changes in the body that are initiated from birth 
onwards.  

b. Reproductive growth: Initiated by teen age, a whole new set of changes 
occurs resulting in appearance / enlargement of some structures and organs.  
 
Some of these changes are common to both boys and girls.  
i. Changes like hair growth in new parts of the body such as armpits and 

the genital area between the thighs, which can also become darker in 
colour.  

ii. Small hair on body (legs and arms) 
iii. Facial hair (For girls-small, skin coloured barely visible) but for boys 

facial hair are more prominent and dark coloured. 
iv. Oily skin with occasional formation of pimples.  
v. We begin to be conscious and aware of both our own bodies and those 

of others in new ways.  
Changes that are different for boys and girls:  
i. In girls, breast size begins to increase, with darkening of the skin of the 

nipples at the tips of the breasts. Also, girls begin to menstruate at 
around this time.  

ii. In boys, voice become thick (crack), new thick hair growth on the face, 
penis become enlarged and occasionally become erect (either in 
daydreams or at night).  

Remember:  
i. These changes are slow and over a period of months and years. 
ii. All the changes do not occour at the same time in one person 
iii. The changes do not happen at an exact age in all the individuals. 
iv. Each change does not become complete quickly either in all.  

e.g.: thick facial hair appears as a few scattered hairs first, and only 
slowly does the growth begin to become uniform.  
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 These changes happen in teen ages (adolescence with initiation called 
puberty). 

 The reason being that during initial years the focus is on physical growth to an 
extent that can bear the pressure of reproduction.  

 The formation of germ-cells is a specialized function for which special tissue 
types are required.  

 So, let us find the link between all the changes mentioned above with the 
reproductive process: 

o Remember that the sexual mode of reproduction means that germ-cells 
from two individuals have to join together.  

o In plants, this happens by the external release of germ-cells from the 
stamen in a flower.  

o In animals, it can happen by two individuals joining their bodies 
together for internal transfer of germ-cells for fusion.  

o For this, the animals participating in the process of mating, must have 
attained their state of sexual maturity  

o And their state of maturity must be identifiable by other individuals.  
o Many changes during puberty, such as new hair-growth patterns, are 

signals that sexual maturation is taking place. 
o The actual transfer of germ-cells between two people needs special 

organs for the sexual act, such as the penis (male) when it is capable 
of becoming erect and provide a route for the gametes to move from 
male to female during mating.  

o In mammals, the baby is carried in the mother’s body for a specific 
period (till the baby becomes developed enough for self sustenance) 
and will be breast-fed later.  

o So, the female reproductive organs and breasts will need to mature to 
accommodate these possibilities.  

So, we see that each change that is occurring has its relevance for reproduction. 
 
MALE REPRODUCTIVE SYSTEM: 
The male reproductive system consists of two 
sections & glands: 

a. Primary organs: Testis located in scrotum 
and produce germ-cells (sperms)  

b. Secondary organs: Tubes for storage 
and transport of germ-cells to the site of 
fertilization (vas deference, urethra) 

c. Reproductive glands: Seminal vesicles, 
Prostate, Cow per’s gland 
 Testes are present outside abdominal 

cavity because sperm formation 
requires a lower temperature than the normal body temperature.  

 Also, testes secrete male sex hormone testosterone. Testosterone brings 
about changes in appearance seen in boys at the time of puberty.  

 The sperms formed are delivered through the vas deferens which unites 
with a tube coming from the urinary bladder.  

 The urethra forms a common passage for both the sperms and urine. 
 Reproductive glands are present along the path of the tubes.  
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o The seminal vesicles add their secretions so that the sperms get 
nourishment and are now in a fluid which makes their transport 
easier. 

o The prostate also adds their secretions which makes their transport 
easier. 

o  The sperms are tiny bodies that consist of mainly genetic material 
and a long tail that helps them to move towards the female germ-
cell.  

FEMALE REPRODUCTIVE SYSTEM: 
The female reproductive system consists of two sections: 

a. Primary organs: Ovary located in the 
abdominal cavity, produce germ-cells  
(ovum)  

b. Secondary organs: Tubes for transport 
of germ-cells & implantation (fallopian 
tube, uterus, vagina)  

The female germ-cells or eggs are made in 
the ovaries. They are also responsible for the 
production of some hormones. 
 At birth, the ovary of a baby girl contain thousands of immature eggs.  
 On reaching puberty, some of these start maturing (initiated by hormones).  
 One egg is released every month by one of the ovaries.  
 The egg is carried from the ovary to the womb through a thin oviduct (fallopian 

tube).  
 The two oviducts unite into an elastic bag-like structure known as the uterus.  
 The uterus opens into the vagina through the cervix.  
 The sperms after being released in vagina (during mating), travel through the 

vaginal passage.  
 They travel upwards and reach the oviduct where they may encounter the 

egg.  
 The fertilized egg (zygote) starts dividing and form a ball of cells or embryo.  
 The embryo is implanted in the lining of the uterus where they continue to 

grow and develop organs to become foetus.  
 Female body is designed to undertake the development of the child.  
 Hence the uterus prepares itself every month to receive and nurture the 

growing embryo.  
 The lining thickens and is richly supplied with blood to nourish the growing 

embryo. 
 The embryo gets nutrition from the mother’s blood with the help of a special 

tissue called placenta.  
 Placenta is a disc which is embedded in the uterine wall. It contains: 

o villi on the embryo’s side of the tissue. 
o On the mother’s side are blood spaces, which surround the villi.  
o This provides a large surface area for exchange: 

 glucose and oxygen to pass from the mother to the embryo.  
 waste substances formed by foetus 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 (pregnancy).  
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 The child is born as a result of rhythmic contractions of the muscles in the 
uterus. 

 
 

 
IF THE EGG IS NOT FERTILISED THEN: 
 If the egg is not fertilized (sperm present or absent), its life is for about one 

day.  
 Since the ovary releases one egg every month, the uterus also prepares itself 

every month to receive a fertilized egg.  
 The lining of uterus becomes thick and spongy (rich in blood supply).  
 This would be required for nourishing the embryo if fertilization had taken 

place.  
 Now, however, this lining is not needed any longer.  
 So, the lining slowly breaks and comes out through the vagina as blood and 

mucous.  
 This cycle takes place roughly every month and is known as menstruation.  
 It usually lasts for about two to eight days.  

 
REPRODUCTIVE HEALTH: 
 The process of sexual maturation is gradual and ongoing along with physical 

and psychological maturity.  
 This means that just by attaining puberty, the mind and body are not 100 % 

ready for responsibility of reproduction and bringing up children. 
 Due to incomplete knowledge and being psychologically not fully mature, 

many different kinds of pressures build up.  
 Peer pressure from our friends is the biggest contributor for participating in 

many activities, whether we really want to or not.  
o Pressure from family to get married and have children.  
o Pressure from government to avoid having children.  

 In this situation, making choices can become very difficult.  
 Also the possible health consequences (physical, psychological & social) of 

having sex at this age needs to be properly discussed. 
 Because the sexual act is a very intimate connection of bodies, so any 

infection to one person can be easily transmitted to the other. 
 Such diseases are called as sexually transmitted infections. 
 These include: 

o Bacterial infections: Gonorrhoea, Syphilis 
o Viral infections: Warts, HIV-AIDS.  

 These infections can be prevented from being transmitted during the sexual 
act by avoiding contact of physical tissues on both sides. 

 Using a covering (condom), for the penis during sex helps to prevent 
transmission of many of these infections to some extent. 

 The sexual act always has the potential to lead to pregnancy. Pregnancy will 
make major demands on the body and the mind of the woman, and if she is 
not ready for it, her health will be adversely affected.  

 Many ways (contraceptive methods) have been devised to avoid pregnancy.  
 Contraceptive methods: Methods to prevent pregnancy. 

o Mechanical barrier: Prevent sperm to reach the egg.  
 For males - Condoms on the penis 



22 
 

                KVS ZIET CHANDIGARH                                                             

 

 For females - Condom like coverings worn in the vagina. 
o Chemical: They change the hormonal balance of the body so that 

eggs are not released and fertilization cannot occur.  
 Pills to be taken orally.  
 they can cause side-effects too.  

o Devices: Implanted in uterus to either kill sperms or release hormones. 
 Loop  
 Copper-T (help in preventing pregnancy, but do have some side 

effects).  
o Surgical methods: Must be performed by qualified doctors only. 
 For males: Vas deferens in the male is cut and blocked, sperm 

transfer will be prevented.  
 For females: Fallopian tube in the female is cut and blocked, the egg 

will not be able to reach the uterus.  
In both cases fertilization will not take place.  

 In case pregnancy occours, but it is mutually agreed by both the partners 
(particularly the female who has to bear the baby) that they are not ready for it 
at present then they can think for its removal also. 

 Surgery can be performed for removal of unwanted pregnancies.  
o Disadvantage:  
 Misused by people who do not want a particular child (illegal sex-

selective abortion of female foetus).  
 For a healthy society, the female-male sex ratio must be maintained.  
 Because of reckless female foeticide, sex ratio is declining at an 

alarming rate in some sections of our society. 
 Therefore, prenatal sex determination has been prohibited by law.  

 Reproduction is the process by which organisms increase their populations.  
 The rates of birth and death in a given population will determine its size.  
 The size of the expanding human population is a cause for concern for all.  
 Expanding population makes it harder to improve standard of living for all.  

 
Take away points: 
 Reproduction, unlike other life processes, is not essential to maintain the life 

of an individual organism. 
 Reproduction involves creation of a DNA copy and additional cellular 

apparatus by the cell involved in the process. 
 Various organisms use different modes of reproduction depending on their 

body design. 
 In fission, many bacteria and protozoa simply divide into two or more daughter 

cells. 
 Organisms such as hydra can regenerate if they are broken into pieces. They 

can also give out buds which mature into new individuals. 
 Roots, stems and leaves of some plants develop into new plants through 

vegetative propagation. 
 These are examples of asexual reproduction where new generations are 

created from a single individual. 
 Sexual reproduction involves two individuals for the creation of a new 

individual. 
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 DNA copying mechanisms creates variations which are useful for ensuring the 
survival of the species. Modes of sexual reproduction allow for greater 
variation to be generated. 

 Reproduction in flowering plants involves transfer of pollen grains from the 
anther to the stigma which is referred to as pollination. This is followed by 
fertilization. 

 Changes in the body at puberty, such as increase in breast size in girls and 
new facial hair growth in boys, are signs of sexual maturation. 

 The male reproductive system in human beings consists of testes which 
produce sperms, vas deferens, seminal vesicles, prostate gland, urethra and 
penis. 

 The female reproductive system in human beings consists of ovaries, 
fallopian tubes, uterus and vagina. 

 Sexual reproduction in human beings involves the introduction of sperm in the 
vagina of the female. Fertilization occurs in the fallopian tube. 

 Contraception to avoid pregnancy can be achieved by the use of condoms, 
oral pills, copper-T and other methods. 

 
*************** 
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PRACTICE MCQ’s 
1. The flower is a : 

a. Separate structure of shoot 
b. Separate structure of root 
c. Condensed root  
d. Condensed shoot 

2. The essential parts in a flower are: 
a. Sepal & Petal 
b. Sepal & Stamen 
c. Pistil & Stamen 
d. Carpel & Petal 

3. Asexual reproduction by the means of budding takes place in : 
a. Amoeba 
b. Yeast 
c. Plasmodium 
d. Leishmania 

4. The anther contains: 
a. Sepal  
b. Egg 
c. Petal 
d. Pollen grain 

5. Which of the following is not the part of female reproductive system: 
a. Uterus 
b. Fallopian tube 
c. Vas deferens 
d. Vagina 

6. The ovule is : 
a. Part in the flower from which fruit develops 
b. Part in the ovary from which seed develops 
c. Part in the flower and itself is seed  
d. Part in the ovary having no relation with seed 

7. The transfer of pollens from the anthers to stigma of a bisexual flower present on 
different plant is called as: 

a. Incomplete Self pollination 
b. Complete Self pollination 
c. Incomplete Cross pollination 
d. Complete Cross pollination 

8. The process of multiplication favoured by plasmodium is: 
a. Simple binary fission 
b. Simple multiple fission 
c. Simple budding 
d. Spore formation 

9. The primary sex organs of human female is: 
a. Ovary 
b. Fallopian tube 
c. Uterus 
d. Vagina  

10. The best method of prevention of sexually transmitted infections along with 
pregnancy is: 

a. Male condom 
b. Female condom 
c. Pills 
d. Copper-T 

*************** 
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CHAPTER - 9 

HERIDITY AND VARIATION 
Heridity: The transmission of characters from parents to offsprings. 
Variation: Small changes / modifications in a particular character that are visible 
between parents and offsprings. 
Types of variations based on cells in which they occour: 

i. Somatic variations:  
a. Occour in general body cells 
b. Show effect in the body of the parent only 
c. Therefore, it is not inherited. 
d. E.g.: Boring of pinna by Indian women, hair style etc. 

ii. Germinal variations: 
a. Occour in special gamete forming cells only 
b. Does not show effect in the parent, but are noticeable in next generation 
c. Therefore, it is inherited. 
d. E.g.: Human skin colour, shape of nose, etc. 

Importance of variations: Germinal variations have the following advantage: 
i. Over the generations (being inherited), keep accumulating. 
ii. With the change in environmental conditions, may provided survival 

advantage. 
iii. So, help in continuation of species.  

MENDEL’S LAW OF INHERITANCE 
Mendel is considered as father of genetics for the reason that he is being credited 
to be the first to have studied, recorded and analyzed the transmission of 
characters in a logical way involving mathematics.  
He was of the opinion that characters in an individual must be equally shared by 
both the parents.   
Mendel selected sweet pea (Pisum sativum) for his experiments because:  

i. Many clearly observable characters are available. 
ii. Each character had two distinguishable alternate expressions. 
iii. The plant can be self and cross pollinated easily. 
iv. The characters selected for study were seven and each had two 

contrasting expressions i.e. height of plant, flower colour, seed colour, 
seed shape, pod colour, pod shape and position of flower. 

 
 
 
 
 
 
 
 

A. INHERITANCE OF ONE GENE 
(Monohybrid cross):- It deals with the inheritance of one pair of contrasting 
expression of a character.  
e.g.:-  Character selected: Height 
   Alternate expressions: Tall / Dwarf 
Mendel experiment was as follows: 
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i. Mendel crossed a tall pea plant with dwarf pea plant. 
ii. Stigma of one plant was pollinated with pollen grains from the other.  
iii. He collected the seeds from these first generation plants and grew them 

in the coming season.  
iv. He found all the plants were tall in first daughter (F1) generation. 
v. On selfing the tall F1 plants grown as mentioned above, he found nearly 

3/4 were tall and 1/4 were dwarf. There was no blending of contrasting 
traits.  

        It is explained through monohybrid cross.  
   

 
He tried to test the findings taking in consideration other observable 
characters of pea plant.  
To his surprise: 

‘Test results for all the monohybrid crosses gave the same result’  
‘(3 Dominant : 1 Recessive)’ 

 
B. INHERITANCE OF TWO GENES (Dihybrid Cross):- It involves the study of 
inheritance of two different characters simultaneously, each with contrasting 
expressions.  
e.g.:- A cross between a pea plant with pure ‘Round & Yellow’ seeds with pure 
‘Wrinkled & Green’ seeds (Round dominant over Wrinkled and Yellow dominant 
over Green).  

Parents 
Phenotype 

Pure Tall  Pure Short 

Genotype TT X Tt 

Gametes (T) (T) X (t)  (t) 

F1 generation Tt  Tt 

Gametes of F1 (T) (t) X (T) (t) 

Selfing of F1 to 
produce  

F2 generation 

 
 
 

        (T) (t)  

(T) TT Tt 

(t) Tt tt 

F2 - Ratio 
(Phenotype) 

TT 
(Tall) 

(Dominant) 

Tt 
(Tall) 

(Dominant) 

Tt 
(Tall) 

(Dominant) 

Short 
(01) 

(Recessive) 
F2 - Ratio 
(Genotype) 

Pure Tall 
(01) 

(Dominant) 

Mixed tall 
(02) 

(Dominant) 

Pure short 
(01) 

(Recessive) 
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Parents 

 
Phenotype 

Round 
 &  

Yellow 
seeds 

Wrinkled  
& 

 Green seeds 

Genotype RRYY rryy 

Gametes RY ry 

F1 RrYy 

Selfing RrYy X RrYy 

Gametes RY Ry rY ry 

RY RRYY 
Round 
Yellow 

RRYy 
Round 
Yellow 

RrYY 
Round 
Yellow 

RrYy 
Round 
Yellow 

Ry RRYy 
Round 
Yellow 

RRyy 
Round 
Green 

RrYy 
Round 
Yellow 

Rryy 
Round 
Green 

rY RrYY 
Round 
Yellow 

RrYy 
Round 
Yellow 

rrYY 
Wrinkled 
Yellow 

rrYy 
Wrinkled 
Yellow 

ry RrYy 
Round 
Yellow 

Rryy 
Round 
Green 

rrYy 
Wrinkled 
Yellow 

rryy 
Wrinkled 

Green 

F2 generation  Round Yellow  :  Round Green : Wrinkled Yellow : Wrinkled Green 
                      9         :    3             :            3           :            1 

Yellow   :   Green              Round     :     Wrinkled  
           12    :     4                         12        :           4 
      3    :     1                          3         :           1  
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Mendel’s law of inheritance:-  
1. Law of dominance:- Each character is controlled by discrete units called 

factors which occur in pairs.  
The phenomenon of expression of one of the factors of a character when 
both are present together in an individual, is called as ‘Law of Dominance’.  

2. Law of segregation:- The phenomenon of separation of the two 
alternating factors of one character, during gamete formation so that one 
gamete receives only one factor of a character is called as ‘Law of 
Segregation’.  

3. Principle of independent assortment:- The phenomenon of inheritance 
of factors of two or more characters, independent of each other, when 
studied together, is called as ‘Law of Independent Assortment’. 
 

How traits do gets expressed: 
The information for body design (cell / organism) is present as DNA molecule in 
nucleus. Since the body is made of proteins, so the information in DNA is for the 
formation of proteins.  
e.g.: Let us take an example of height of the pea plant. We know that:  
 Growth factors (hormones) are produced by plants for increase in height. 
 Hormones control division of cells at specific sites (growing tips). 
 Amount of hormone corresponds to growth. 
 Hormones are produced as a result of metabolic reactions. 
 Each metabolic reaction is controlled by an enzyme (bio catalyst). 
 Segment of DNA that has the information for the enzyme is called gene. 
 So if the gene functions normally, enzyme formed will be normal and 

therefore the amount of hormones governing height will be normal. So the 
height of the plant will be normal. 

 If the gene undergoes some changes, the enzyme formed is/may be less 
efficient, so the amount of hormone will be less and hence the plant will be 
short. 
 

Genes (Factors): Gene is the functional unit of heredity. 
 Every gene controls one particular characteristic features in living organisms. 

Dominant traits: The traits that express themselves in an organism in every 
possible combination and can be seen are called Dominant traits. 
 In Mendel’s experiment, we see that tall trait in pea plant tends to express 

more than the short trait. 
 Therefore, the tall trait of the plant is said to be dominant over the short trait. 

Recessive traits: A trait which is not expressed in the presence of its dominant 
counterpart (gene) is known as recessive. 
 So, recessive character/trait is present in an organism but cannot be seen if a 

dominant allele exists. 
Monohybrid cross: When only one character is considered while crossing two 
organisms, then such a cross is known as monohybrid cross. 
 The ratio of characters, arising out of this cross, at F2 generation is called 

monohybrid ratio. 
 e.g., If tall plant (TT) is crossed with a short plant (tt), we get 3 tall : 1 short 

plant at the end of the F2 generation. 
 So, 3:1 is monohybrid ratio. 
 Here, the height of the plant is considered at a time. 
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Dihybrid cross: When two characters are considered while crossing two 
organisms, then such a cross is known as a dihybrid cross. 
 The ratio of characters, arising out of this cross, at F2 generation is called 

dihybrid ratio. 
 E.g., If a pea plant with seed shape being round and colour green of seeds is 

crossed with a pea plant with seed shape wrinkled and colour being yellow of 
pea seeds, 

 The first generation plants would all have seeds that have round shape and 
green colour of pea seeds. 

 On crossing the same F1 to obtain next generation (F2), we would observe 
four combinations of characters in the ratio of 9:3:3:1. 

 Thus, 9(DD):3(DR):3(DR):1(RR) is the dihybrid ratio, where ‘D’-Dominant and 
‘R’-Recessive. So ‘DD’ refers to double dominant (Shape round/Colour-
Yellow) 

 
Sex determination: There are two approaches that govern the sex. 
1. Environmentally governed: Some of the environmental stimulus determines 

the gender of the new organism. 
i. Reptiles (some): Temperature at which a fertilized egg is incubated 

governs the gender. 
ii. Snails: A particular animal can change the gender within one’s life time. 

2. Genetic basis of sex determination: As is the case with humans: 
 The process of determining the sex of an individual, based on the composition 

of the genetic makeup is called sex determination. 
 In different animals, sex of an embryo is determined by different factors. 
 In humans (46 chromosomes), sex determination happens on the basis of the 

presence or absence of Y chromosome. 
 An individual with chromosomes 44 + XX is a female 
 An individual with chromosomes 44 + XY is male 
 An ovum always contains one X chromosome. 
 An ovum, upon fusion with Y containing sperm, gives rise to a male child and 

upon fusion with X containing sperm gives rise to a girl child. 
 
EVOLUTIONS: Evolution is a substantial change in the inheritable characteristics 
of a population over several generations. These changes can give rise to a new 
species or the species might change themselves to become better adapted to the 
surrounding environment.  
There are many forces running parallel to help organisms to evolve. One of the 
case that operates in general is the process of natural selection. 
Let us understand it by an illustration of beetles undergoing variations under three 
different setups with the original population being of red beetles on green bushes. 
 Case-1: Red coloured beetles on green bushes with natural predator as 

crow.  
o As red colour is easily spotted against green back ground, so all 

beetles have equal chance of being spotted and being eaten. 
o A small variant with green colour arises in the population of red. 
o As green beetle against green back ground is difficult to be spotted 

and hence have minimum chance of being eaten wrt red variant. 
o Green beetle have more survival advantage and its population 

increases over the time. 
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o At the same time the population of red beetle goes down as being 
spotted easily. 

o After many generations, the original population of only red beetles 
changes to more of red & less of green to more of green variant.  

o So the green variant has been naturally selected under the present 
situation. 

 Case-2: Red coloured beetles on green bushes with natural predator as 
crow.  

o Again, as red colour is easily spotted against green back ground, so 
all beetles have equal chance of being spotted and being eaten. 

o A small variant with blue colour arises in the population of red. 
o As blue beetle against green back ground is also easily spotted by 

crow, so it also has equal chance of being eaten along with red 
variant. 

o So, blue beetle does not have any survival advantage and its 
number does not shoots up over the time. 

o Suppose, accidently an elephant crushes the bushes with red 
beetle. 

o A few beetle that survive luckily are the blue ones only. 
o Now the only remaining blue variant regains its population.  
o After many generations, the original population of only red beetles 

changes to more of red & less of blue to finally only blue variant.  
o So here accidental interventions play role in change of original 

population (Natural selections has no role to play here). 
 Case-3: Red coloured beetles on green bushes with natural predator as 

crow.  
o Adverse environmental conditions develop. 
o Food shortage is the main problem now. 
o All the red beetles are underfed so reduce in size. 
o No new variant is formed. 
o After many generations, the conditions again become normal. 
o Food supply restored to all the red beetles. 
o Beetles regain their mass. 
o But no change in the variety, so no evolution at all.  
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Natural selection:  
 It is the phenomenon by which a favorable trait in a population of a species is 

selected based on the environmental conditions. 
 Changing natural conditions exert equal pressure on all the individuals of a 

population / species. 
 The species/organisms which are better adapted to the changing conditions 

survive and reproduce i.e. selected by nature and species/organisms which 
cannot adapt perish i.e. rejected by nature. 

 
Speciation: 
Speciation: It is the process of formation of a new species from existing ones due 
to several evolutionary forces like: 

i. Genetic drift 
ii. Isolation of populations 

iii. Natural selection 
Speciation leads to diversity in the ecosystem and this diversity lead to evolution. 
Genetic drift: Random fluctuations in gene variants due to sudden changes in the 
environment is known as genetic drift.  
 It involves a change in the frequency of an existing genes in a small 

population. 
 I may cause a gene variant to disappear from the population and thus 

reduce genetic variation. 
 It helps in speciation only when the two different variants with in a 

population gets separated to such an extent that mating between the 
variants is not possible.  

 Then only the variants specialize to be called as sub populations within a 
population.  

 Natural selection operate differently in different geographical areas.  
 Over the generations such variants become so much different that if male 

and female from them come together, they will not mate. 
 This now can be called as speciation (formation of new species).   

Gene flow: Gene flow is the transfer of genes from one population to the next. 
 
Evolution: The process of change of body design or the functions over the 
generations. Its characteristic features are: 

 It may be gradual or erratic process. 
 It is permanent and inheritable. 
 The parental and the new species differ to avoid natural mating.  
 It help us categorize life forms based on similarities and differences.  
 More and the similarities in characters, more closely are the two life forms 

placed in the evolutionary aspect. 
 Evolution may not always be progressive. 
 Evolution does not mean that the latest species are more complex and 

advanced. 
  Even today the simple body design of a bacteria survives. 
 It merely means that variations develop and then are operated upon by 

environment so that they adapt in a direction different from previous one. 
Based on the character of cell design we have: 

i. Life forms with genetic material either not bounded by membrane or 
bounded by membrane. 
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ii. Those with a nucleus can now be placed based on complexity of body (Uni-
cellular / multi-cellular). 

iii. Those who are multi-cellular can be differentiated based on presence / 
absence of photosynthesis. 

iv. Those without photosynthesis can be grouped based on character of 
skeleton being outside the body or inside the body.  

v. The more common characters two species have, more close they are in 
evolutionary history and have a common ancestor more recently.  

vi. In this way we can go back in time to find out the common ancestor for all 
living organisms and probably also find the formation of first life form. 

  
Evolutionary evidence: 
 There are plenty of evidences to support the theory of evolution. 
 Fossils records are one such evidence in support of evolution. 
 Fossils are the petrified, preserved remains of ancient life forms that died 

millions of years ago. 
 The fossils help us understand the anatomy and even physiology of these 

organisms and understand how evolution worked and led to the formation of 
more recent organisms. 

Formation of Fossils: 
A life form may be preserved as a fossil by the following steps: 
 Organisms die and they get buried in mud and silt. 
 The soft tissues of the body get decomposed leaving behind the hard bones 

or shells. 
 Over time sediments build over it and harden into sedimentary rock. 
 As the organic matter in bone decays, minerals seep in, to replace the 

contents cell by cell, process called as petrification. 
 If bones decay completely, it leaves behind the cast of the animal. 
 In some cases, organism as a whole gets imprinted if gets struck in mud 

followed by compression as mud does not allow quick decomposition of body. 
 

Evolutionary evidences: 
Evolutionary relationships of animals can be deduced by studying the design and 
function of organs of different animals/ plants (homology and analogy). 

i. Homologous organs: Organs which have a similar basic design of origin  
but perform different function in different 
organisms. 

a. Animals: Wings of birds and 
forelimbs of mammals: they have 
similar structural design but are 
modified to suit different functions. 

i. Forelimbs of birds – wings 
for flying. 

ii. Forelimbs of mammals – legs / arms for walking/running. 
b. Plants: A tendril of pea plant and spine of barberry plant: both are 

modified leaves, but perform different functions. 
ii. Analogous organs: Organs which have differ in design of origin but 

perform similar.  
a. Animals: Wings of bats, birds and wings of insects: all are used for 

flying, but structurally are very different. 
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i. Wing of bat  - stretched skin 
ii. Wing of bird - feathers 
iii. Wing of insect – cuticle layer 

b. Plants: Leaf like structure of opuntia 
and peepal: 

i. Leaf like structure of opuntia: It is a stem modification but it is 
green, flat, helps in photosynthesis just like leaf. 

ii. Leaf of rose plant: actual leaf and are green, modified for 
photosynthesis 

 
Artificial selection: Sometimes a single species can evolve into several different 
species due to artificial selection. 
 e.g. :- Brassica family:-  Artificial selection 

in the cabbage family. 
 A single ancestor in the cabbage family 

gave rise to several different species due 
to the selection of different traits. Over the 
generations, different farmer families 
based on their choices selected different 
variations in the wild cabbage. Each 
variant selected over the generations 
accumulated so much specificity that presently they are now regarded as 
separate species.   

  
Molecular phylogeny: The evolutionary relationship among different biological 
species is called phylogeny. It helps us to understand the evolutionary tree. 
 Body is made of proteins that are coded by DNA. 
 Any change in DNA will be visible as changed body design. 
 Similar body designs means that two organisms have similar DNA structure. 
 So, the analysis of DNA composition and gene comparison between different 

species can give idea of relationship. 
 Two distant species will depict more differences in DNA information.  

 
Human evolution: 
 Humans are known to belong to the primate family. 
 Humans today have a very close genetic connection to chimpanzee than with 

other primates. 
 While the complete evolutionary process of humans from primates is still a 

mystery, a larger picture of human evolution has been formed. 
 The more acceptable evidence indicates that humans and chimpanzee might 

have evolved from a common ancestry.  
 Human origin and evolution has its base in central Africa. 
 From here humans over the time migrated towards north Africa along river 

Nile and crossed the Arab area to move towards on one side to Euro-Asia and 
second to South Asia. 

 From the South Asian line of descent, many sections branched out to inhabit 
Central Asia, Indian subcontinent and migrated to eastern Asia crossing Tibet 
and China. 

 The Chinese line further migrated along the Siberian area, crossed Bering 
straits and reached America.  
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 This migration and evolution was not linear but the members migrating out 
kept returning back over lacks of years.  

 Every migration out resulted in new environmental pressures and new 
oppourtunities for the genes to express with variations. 

 Variations kept accumulating, resulting in different races of humans that we 
see today. 

 The South Asian and Indian descent followed the following sequence:  
o Some of the ancestors of humans include Dryopithecus, 

Ramapithecus, Australopithecus, Homo erectus, Homo sapiens 
neanderthalensis, Cro-magnon man, and finally us, the Homo sapiens. 

 
************* 

 
 

HERIDITY AND EVOLUTION 
PRACTICE MCQ’s 

 
1. A trait (gene / allele) may be considered as dominant if: 

a. It is compatible with its counterpart in expression. 
b. It is comparable with its counterpart in expression. 
c. It is able to express along with its counterpart. 
d. It is able to express instead of its counterpart. 

2.  Mendel was able to conceptualize the laws of inheritance because he : 
a. Observed the characters very carefully. 
b. Took record of each seed / plant being produced. 
c. Selected the characters smartly. 
d. Applied mathematics and averaged out the results by ration. 

3. Mendelian ration of  1:2:1 corresponds to: 
a. F1 generation Mendelian monohybrid cross 
b. F1 generation Mendelian dihybrid cross 
c. F2 generation Mendelian monohybrid cross 
d. F2 generation Mendelian dihybrid cross 

4.  Mendelian ration of  1:2:1 corresponds to: 
a. Law of unit characters 
b. Law of dominance 
c. Law of segregation 
d. Law of independent assortment 

 
*********** 
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CHAPTER - 12  

ELECTRICITY 

1. Charge: It is an inherent property of the body due to which the body feels attractive and 

repulsive forces. There are two types of electric charges:  

(i)     Positive  

(ii) Negative 

Like charges are repelling each other. Unlike charges attract each other. 

2. Conductors and insulators: Those substances through which electricity can flow are 

called conductors. All the metals like silver, copper, aluminium etc. are conductors. 

Those substances through which electricity cannot flow are called insulators. Glass, 

ebonite, rubber, most plastics, paper, dry wood, etc., are insulators. 

3. Electrostatic potential: The electrostatic potential at any point is defined as the work 

done in bringing a unit positive charge from infinity to that point. Potential is denoted by 

the symbol V and its unit is volt. A potential of one volt at a point means that 1 joule of 

work is done in bringing 1-unit positive charge from infinity to that point. 

4. Potential Difference: The amount of work done in moving unit positive charge from one 

point to another in an electric field is known as potential difference. 

Potential difference = Work done/Quantity of charge transferred 

If a W joule of work has to be done to transfer Q coulombs of charge from one point to 

another point, then the potential difference V between the two points is given by the 

formula: 

Potential difference, V = W/Q 

The SI unit of potential difference is volt (V). 

1 volt: One volt is defined as the potential difference between two points in a current 

carrying conductor when 1 joule of work is done to move a charge of 1 coulomb from one 

point to another. Therefore, 1 volt = 1joule/ 1 coulomb 

5. Voltmeter: The potential difference is measured by means of an instrument called 

voltmeter. The voltmeter is connected in parallel across the points where the potential 

difference is measured. A voltmeter has high resistance. 

6. Electric Current: The electric current is the rate of flow of electric charges (called 

electrons) in a conductor. 

If a charge of Q coulombs flows through a conductor in time t seconds, then the magnitude 

I of the electric current flowing through it is given by 

Current, I = Q/t 

The SI unit of electric current is ampere and it is denoted by the letter A. Electric current is 

a scalar quantity. 

7. Ammeter: Current is measured by an instrument called ammeter. The ammeter is 

connected in series with the circuit in which the current is to be measured. An ammeter 

should have very lowinternal resistance.  

8. Voltaic Cell: It is one of the earliest devices which are capable of providing a continuous 

flow of electric current. It is used for converting chemical energy into electricalenergy. It 

was invented by Volta in the year 1800. 

9. Ohm's Law: At constant temperature, the current flowing through a conductor is directly 

proportional to the potential difference across its ends. If 1 is the current flowing through 

a conductorand V is the potential difference across its ends. Then according to Ohm’s law 

I ∝ V 

This can also-be written as:  

V∝ I 

V = IR 
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Where R is a constant called 'resistance' of the conductor. The value of this constant 

depends on the nature, length, area of cross-section and temperature of the conductor. 

10. Resistance of a Conductor: The property of a conductor due to which it opposes the 

flow of current through it is called resistance. The resistance of a conductor is numerically 

equal to ratio of potential difference across its ends to the current flowing through it. i.e. 

Resistance =Potential difference/Current 

R = V/I 

The SI unit of resistance is ohm, which is denoted by symbol Ω. 

1 ohm: If V = 1 volt, I = I ampere, then 

R = 1 volt/1 ampere= 1 ohm 

Thus, the resistance of a conductor is said to be 1 ohm if 1 ampere current flows 

throughthe conductor when a potential difference of 1 volt is applied across it. 

11. Factors affecting the Resistance of a Conductor: The resistance of the conductor 

depends on:  

(i) its length, 

(ii) its area of cross-section  

(iii) the nature of its material. 

 

12. Resistivity: It has been found by the experiments that: 

(i) The resistance of a given conductor is directly proportional to its length. 

R ∝ l ………(i) 

(ii) The resistance of a given conductor is inversely proportional to its area of cross-

section. 

R ∝1/A …….(ii)  

By combining the equations (i) and (ii),  

R ∝l/A 

R = 𝜌 (l/A) 

Where 𝜌 is called specific resistance or resistivity of the conductor. 

When l = 1m, A = 1m
2
, we have 𝜌 = R 

Thus, the resistivity of a conductor is the resistance of unit length and unit area of cross-

section of the conductor. The SI unit of resistivity is ohm metre (Ωm). 

13.  Combination of Resistance: The resistance can be combined in two ways: 

(i) In series 

(ii) In parallel 

(i) Resistance in series:  

 
In series, the total potential difference, 

V = V1 + V2 + V3 …….(i) 

Applying Ohm’s law to the entire circuit 

V = IR ……(ii) 

Applying Ohm’s law to each resistance separately, we have 
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V1 = IR1; V2 = IR2; V3 = IR3 ….(iii) 

From equations (i), (ii) and (iii), we have 

IR = IR1 + IR2 + IR3 

R = R1 + R2 + R3 

 

(ii) Resistance in parallel: 

 
In parallel, the total current: 

I = I1 + I2 + I3 …….(i) 

Applying Ohm’s law to the entire circuit 

I = V/R ……(ii) 

Applying Ohm’s law to each resistance separately, we have 

I1 = V/R1; I2 = V/R2; I3 = V/R3 ….(iii) 

From equations (i), (ii) and (iii), we have 

V/R = V/R1 + V/R2 + V/R3 

1/R = 1/R1 + 1/R2 + 1/R3 

 

14. Electric Power: The rate at which work is done by an electric current is known as electric 

power. 

Power = Work done/Time 

P = W/t = (V x Q)/t …..(i) 

The work done by current I when it flows for time t under a potential difference V is given 

by: 

W = V x I x t joules    [Because W = VQ and Q = It] 

Putting the value of W in equation (i), we have 

P = (V x I x t)/t = VI 

P = I
2
R [Because V = IR] 

P = V
2
/R                  [Because I = V/R] 

The unit of electric power is watt. 

Power = V x I 

1 watt = 1 volt x 1 ampere 

Thus, if a potential difference of 1 volt causes a current of 1 ampere to flow through a wire, 

the electrical power consumed is one watt. 

 

15. Electrical Energy: 

Electrical energy = Power x Time 

E = P x t 

The electrical energy consumed by an electrical appliance depends upon  

(i) Power rating of the appliance  

(ii) Time for which it (appliance) is used.  

The SI unit of electrical energy is joule. 
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1joule is the amount of electrical energy consumed when an appliance of 1 watt is used for 1 

second. 

16. Commercial Unit of Electrical Energy: Kilowatt hour is the commercial unit of electrical 

energy. One kilowatt hour is the electrical energy consumed when an electrical appliance 

having 1kW power rating is used for 1 hour. 

Energy used = Power x Time 

1 kWh = 1 kW x lh 

= 1000 w x 60 x 60s 

= 1000 Js
-l
 X 3600 s 

= 3600000 J= 3.6 x 10
6 
J 

17. Heating Effect of Current: When an electric current is passed through a high resistance wire, 

it becomes very hot and produces heat. This effect is called the heating effect of current.  

When an electric charge Q moves against a potential difference V, the amount of work done 

is given by, 

W=Qx V ……(i) 

But, current, I = Q/t 

Q = I xt 

From Ohm's law: V = I x R 

Now, putting all these values in equation (i), we have 

Work done, W = 1
2 
x R x t 

This work done is converted into heat energy for maintaining the flow of current I through 

the conductor for t second. 

Heat produced, H = 1
2 

x R x t joules. 

 

18. Applications Of Heating Effect of Current: 

(i) In electrical heating appliances: All electrical heating appliances are based on 

heating effect of current. For example, appliances, such as electric iron, water 

heaters and geysers, room heaters, toaster, hot plates are fitted with heating coils 

made of high resistance wire such as nichrome wire. 

(ii) Electric filament bulb: The use of electric filament bulbs (ordinary electric bulbs) 

is also based on the heating effect of current.  Inside the glass shell of electric bulb 

there is a filament. This filament is made from a very thin high bulb resistance 

tungsten wire. When current flows through this filament, it gets heated up. Soon, it 

becomes white hot and starts emitting light.  

(iii) Electric fuse: Use of electric fuse wire is also based on the heating effect of 

current. Fuse wire is made from a low-melting alloy. When large current pass 

through the circuit, this fuse wire gets heated up, and melts away. As a result, the 

circuit is broken and further damage is prevented. 

************ 

  

Multiple Choice Questions 

1. Electrical resistivity of a given metallic wire depends upon  

(a) its length  

(b) its thickness  

(c) its shape 

(d) nature of the material  

2. What is the maximum resistance which can be made using five resistors each of 1/5 Ω?  

(a) 1/5 Ω  

(b) 10 Ω  

(c) 5 Ω  
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(d) 1 Ω  

3. What is the minimum resistance which can be made using five resistors each of 1/5 Ω?  

(a) 1/5 Ω  

(b) 1/25 Ω  

(c) 1/10 Ω  

(d) 25 Ω  

4. Which of the following represents voltage?  

(a) Work done /(Current × Time) 

(b) Work done × Charge  

(c) (Work done × Time)/Current  

(d) Work done × Charge × Time  

5. A cylindrical conductor of length l and uniform area of crosssection A has resistance R. Another 

conductor of length 2l and resistance R of the same material has area of cross section  

(a) A/2  

(b) 3A/2  

(c) 2A  

(d) 3A  

6. A student carries out an experiment and plots the V-I graph of three samples of nichrome wire with 

resistances R1, R2 and R3 respectively. Which of the following is true?  

 

(a) R1 = R2 = R3IR2 

(b) R1> R2> R3                                                            R3 

(c) R3> R2> R1 

(d) R2> R3 > R1 

                                                                                  V 

 

7. The resistivity does not change if  

(a) the material is changed  

(b) the temperature is changed  

(c) the shape of the resistor is changed  

(d) both material and temperature are changed  

8. In an electrical circuit three incandescent bulbs A, B and C of rating 40 W, 60 W and 100 W 

respectively are connected in parallel to an electric source. Which of the following is likely to 

happen regarding their brightness?  

(a) Brightness of all the bulbs will be the same  

(b) Brightness of bulb A will be the maximum 

(c) Brightness of bulb B will be more than that of A  

(d) Brightness of bulb C will be less than that of B  

9. In an electrical circuit two resistors of 2 Ω and 4 Ω respectively are connected in series to a 6 V 

battery. The heat dissipated by the 4 Ω resistor in 5 s will be  

(a) 5 J  

(b) 10 J  

(c) 20 J  

(d) 30 J  

10. Two resistors of resistance 2 Ω and 4 Ω when connected to a battery will have  

(a) same current flowing through them when connected in parallel  

(b) same current flowing through them when connected in series  

(c) same potential difference across them when connected in series  

(d) different potential difference across them when connected in parallel  

11. Unit of electric power may also be expressed as  

(a) volt ampere  

(b) kilowatt hour  

(c) watt second  

(d) joule second 

*************** 
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CHAPTER – 13 

 MAGNETIC EFFECTS OF ELECTRIC CURRENT 

 

1. Magnet: An object which shows the properties of  

(i)      Attracting small pieces of iron towards it 

(ii) Rests in north-south direction when suspended freely is called a magnet.  

(iii) The property by which a magnet attracts small pieces of iron i.e., iron fillings and   

rests in north-south direction when suspended freely called magnetism. 

(iv) Magnets are used in radio and stereo speakers, in refrigerator doors, on audio and 

video cassette players, on hard discs and floppies for computers and in children's 

toys.  

(v) It is also used in MRI technique which is used to scan inner human body parts in  

hospitals. 

(vi) When a magnet is suspended freely, it oscillates to and fro for a short interval of 

time and then comes to rest in nearby the north-south direction.  

(vii) The pole which points towards the north is called the north seeking pole or simply 

the north pole, whereas, the other pole which points towards the south is called the 

south seeking pole or simply the south pole like poles repel and unlike poles attract 

each other. 

 

2. Magnetic Field: The space surrounding a magnet where a magnetic force is experienced 

is called a magnetic field. 

The direction of the magnetic field at a point can be found by placing a small magnetic 

compass at that point. 

 

3. Magnetic Field Lines: A magnetic field line is a continuous curve in a magnetic field 

such that the tangent at any point on it gives the direction of magnetic field at that point. 

The direction of a magnetic needle at a place near a magnet indicates, the direction of the 

magnetic field at that place 

 

4. Properties of Magnetic Field Lines: 

(i) They travel from north pole to south pole outside the magnet and south pole to north 

pole inside the magnet. 

(ii) They are always closed and continuous curve. 

(iii) The number of field lines per unit area is the measure of the strength of magnetic 

field. The magnetic field is strong, where the field lines are close together and weak 

where the lines are far apart. 

(iv) Magnetic field lines are closest near the pole of a magnet and become wider as 

we move away from the pole. This means that the magnetic field is stronger near the 

poles and it decreases as we move away from the poles. 

(v) The direction of magnetic field at any point is along the tangent on the field line at 

that point. 

(vi) Two magnetic field lines never intersect each other. If the lines intersect, then at 

the point of intersection there would be two directions (the needle would point 

towards two directions for the same magnetic field, which is not possible). 

(vii) Uniform and non-uniform magnetic fields: If the magnetic field lines are parallel 

and equidistant, the field is uniform and if they are unequally spaced the field is non-

uniform. 
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5. Magnetic Effect: When an electric current is passed through a conductor, a  magnetic 

field is set up around it which exists so long as the current flows in the conductor. This is 

called magnetic effect of current. The strength of magnetic field increases with increase of 

current. 

The direction of magnetic field associated with a current carrying conductor is given by 

Right Hand Thumb rule. 

 

6. Right Hand Thumb Rule: If a current carrying conductor is imagined to be held in your 

right hand such that the thumb points along the direction of current, then the direction of 

the wrapped fingers will give the direction of magnetic field lines or the magnetic field. 

Accordingly, if current in wire is vertically upward, the magnetic field lines are 

anticlockwise, while if current in wire is vertically downward, the magnetic field lines are 

clockwise. 

 

7. The pattern of the magnetic field around a conductor due to an electric current flowing 

through it depends on the shape of the conductor. The magnetic field of a 

solenoid carrying a current is similar to that of a bar magnet. 

 

8. Clock Rule: The polarity of ends of current carrying solenoid depends on the direction of 

current flowing and is given by clock-rule. When an end of solenoid is seen from the front 

side and if the current flowing appears anticlockwise, then this end will be north pole (N-

pole) and the other end will be south pole (S-pole); but if the current is clockwise, then 

this end will be south pole (S-pole) and the other end will be north pole (N-pole). 

 

9. Strength of magnetic field produced inside the solenoid depends on: 

 

 

 

 

 

 

 

 

(i) Strength of Current: The magnetic field inside the solenoid may be increased by increasing 

the strength of Current. 

(ii) Number of turns: The magnetic field inside the solenoid may be increased by increasing 

the number of turns of wire in the solenoid. 

(iii) Nature of core material: By using soft iron rod as the core in a solenoid the strength of 

magnetic field can be increased appreciably.  

 

10. An electromagnet is simply a bar of soft iron placed inside a solenoid carrying a 

current. When a current is switched on in the solenoid the iron bar becomes magnetized; 

when the current is switched off in the solenoid, magnetism disappears. Now it behaves no 

more as a magnet. Thus, an electromagnet is simply a temporary magnet which generate a 

magnetic field only if current is switched on. Electromagnets are used in electric bells, 

telephones, electric motors etc. 

11. Force on a current Carrying Conductor in a Magnetic Field: A current-carrying 

conductor when placed in a magnetic field experiences a force. If the direction of the field 

and that of the current are mutually perpendicular to each other, then the force acting on 

the conductor will be perpendicular to both and will be given by Fleming's left-hand rule. 
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This is the basis of an electric motor. An electric motor is a device that converts electric 

energy into mechanical energy.  

12. Direction of force on a current carrying conductor:  

Fleming’s Left-Hand Rule: 

 

 

 

 

 

 

If forefinger, middle finger and thumb of our left hand are stretched mutually 

perpendicular in such a way that forefinger points along the direction of magnetic field, 

middle finger points along the direction of current, then thumb will indicate the direction 

of force acting on the conductor. 

 

13. Determination of Direction of Induced Current: The phenomenon of electromagnetic 

induction is the production of induced current in a coil placed in a region where the 

magnetic field changes with time. The magnetic field may change due to a relative motion 

between the coil and a magnet placed near to the coil. If the coil is placed near to a 

current-carrying conductor, the magnetic field may change either due to a change in the 

current through the conductor or due to the relative motion between the coil and 

conductor. The direction of the induced current is given by the Fleming's right-hand rule. 

14. Fleming's Right-Hand Rule:  

 

 

 

 

If we stretch the forefinger, Motion middle finger and 

thumb of our right hand mutually perpendicular in such a way that thumb points along the 

direction of motion of conductor, forefinger along the direction of magnetic field; then the 

middle finger points along the direction of induced current. 

 

Multiple Choice Questions 

 

1. Choose the incorrect statement from the following regarding magnetic lines of field  

(a) The direction of magnetic field at a point is taken to be the direction in which the 

north pole of a magnetic compass needle points  

(b) Magnetic field lines are closed curves  

(c) If magnetic field lines are parallel and equidistant, they represent zero field strength  

(d) Relative strength of magnetic field is shown by the degree of closeness of the field 

lines  

2. For a current in a long straight solenoid N- and S-poles are created at the two ends. Among 

the following statements, the incorrect statement is  

(a) The field lines inside the solenoid are in the form of straight lines which indicates 

that the magnetic field is the same at all points inside the solenoid  

(b) The strong magnetic field produced inside the solenoid can be used to magnetize a 

piece of magnetic material like soft iron, when placed inside the coil  

(c) The pattern of the magnetic field associated with the solenoid is different from the 

pattern of the magnetic field around a bar magnet  
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(d) The N- and S-poles exchange position when the direction of current through the 

solenoid is reversed  

3. A uniform magnetic field exists in the plane of paper pointing from left to right as shown 

in Figure given below: 

                                           Proton 

 

 

                                                                                Uniform Magnetic field  

 

 

 

 

   Electron 

 

In the field an electron and a proton move as shown. The electron and the proton experience  

(a) forces both pointing into the plane of paper  

(b) forces both pointing out of the plane of paper  

(c) forces pointing into the plane of paper and out of the plane of paper, respectively  

(d) force pointing opposite and along the direction of the uniform magnetic field 

respectively 

4. Commercial electric motors do not use  

(a) an electromagnet to rotate the armature  

(b) effectively large number of turns of conducting wire in the current carrying coil  

(c) a permanent magnet to rotate the armature  

(d) a soft iron core on which the coil is wound  

5. Choose the incorrect statement  

(a) Fleming’s right-hand rule is a simple rule to know the direction of induced current  

(b) The right-hand thumb rule is used to find the direction of magnetic fields due to 

current carrying conductors  

(c) The difference between the direct and alternating currents is that the direct current 

always flows in one direction, whereas the alternating current reverses its direction 

periodically  

(d) In India, the AC changes direction after every 1/50 second  

 

6. A constant current flows in a horizontal wire in the plane of the paper from east to west as 

shown in Figure given below:                             N 

 

 

 

 W                                                              E 

 

                      

                                              W                                                                  E 

 

 

S 

The direction of magnetic field at a point will be North to South  

(a) directly above the wire  

(b) directly below the wire  

(c) at a point located in the plane of the paper, on the north side of the wire  
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(d) at a point located in the plane of the paper, on the south side of the wire  

7. The strength of magnetic field inside a long current carrying straight solenoid is  

(a) more at the ends than at the centre  

(b) minimum in the middle  

(c) same at all points  

(d) found to increase from one end to the other  

8. To convert an AC generator into DC generator  

(a) split-ring type commutator must be used  

(b) slip rings and brushes must be used  

(c) a stronger magnetic field has to be used  

(d) a rectangular wire loop has to be used  

9. The most important safety method used for protecting home appliances from short 

circuiting or overloading is  

(a) earthing  

(b) use of fuse  

(c) use of stabilizers  

(d) use of electric meter 

10. In which of the following an electric motor is not used? 

(a) Electric toaster 

(b) Computer 

(c) Electric fan 

(d) Refrigerator 

 

************** 
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CHAPTER - 15 

OUR ENVIRONMENT 

Ecosystem: The interaction between physical and biological aspects of nature is called as 

ecosystem. 

Physical component of environment: Land, water, air and their interactions. 

Biological component of environment: All the living organisms including plants, 

animals all the microbes. 

 e.g.: Forests as an ecosystem: Includes abiotic factors (land, water, air) in which various 

plants and animals live.  

In the above case, all these living organisms interact with each other and their growth, 

reproduction and other activities are affected by the abiotic components of ecosystem.  

Natural ecosystem: forests, ponds and lakes etc.  

Artificial ecosystem: crop fields, aquarium etc.  

e.g.:- If we construct an aquarium of glass and add fishes in it, fishes (biotic) need water 

(abiotic), but simple water is insufficient as oxygen (air-abiotic) dissolved in water is 

important for life. Fishes will consume oxygen that will be recharged by plants doing 

photosynthesis. But what will fishes eat, so other aquatic plants (biotic) and microbes are 

also required. If this system has to be self sustained, then the wastes produced by fishes 

must be consumed by plants and the materials must be recharged. With this illustration we 

see that abiotic and abiotic factors must interact to sustain the ecosystem.   

 

All green plants and certain bacteria which can produce food by photosynthesis come 

under this category and are called the producers. Organisms depend on the producers 

either directly from producers or indirectly by feeding on other consumers are the 

consumers.  

Consumers can be classed variously as herbivores, carnivores, omnivores and parasites. 

The organisms that dies are acted upon by bacteria and fungi which break-down the dead 

remains and waste products (complex materials) of organisms into simple compounds.  

 

Now think what can happen to the garbage, and dead animals and plants in the absence of 

microbes.  

Food chain: A sequential arrangement of life forms starting with food producer to food 

consumers is called as food chain.  

Each step or level of the food chain forms a 

trophic level.  

In a food chain: 

i. 1
st
 trophic level:- the autotrophs being the 

producers occupy the first trophic level. 

They fix up the solar energy and make it 

available for the consumers.  

ii. 2
nd

 trophic level:- The herbivores 

(primary consumers) come at the second. 

iii. 3
rd

 trophic level:- Constitute small 

carnivores or the secondary consumers 

iv. 4
th

 trophic level:- constitute larger 

carnivores or the tertiary consumers.  

The food we eat acts as a fuel to provide us 

energy to do work. Thus the interactions among 
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various components of the environment involves flow of energy from one component of 

the system to another in the form of food.  

 The autotrophs capture sunlight and convert it into chemical energy.  

 This energy supports all the activities of the living world.  

 From autotrophs, the energy goes to the heterotrophs and decomposers. 

 Some energy is lost to the environment in forms which cannot be used again.  

 The flow of energy between various components of the environment: 

o Green plants (terrestrial ecosystem) are able to capture about 1% of the 

energy of sunlight that falls on their leaves and convert it into food energy.  

o Green plants are eaten by primary consumers 

o A great deal of energy is lost as heat to the environment, some amount goes 

into digestion and in doing work and the rest goes towards growth and 

reproduction.  

o An average of 10% of the food eaten is turned into its body tissue which is 

available for the next level of consumers. 

o Since nearly 10% energy is available for the next level of consumers, so the 

number of steps (trophic levels) in food chains is limited (3-4) as the 

amount of energy that is available at 4
th

 step is not sufficient for survival.  

Food chain has one inherent problem: The concentration of nutrients/materials (e.g.-

Pesticides), that enter at 1
st
 trophic level in the food chain keeps on increasing with each 

trophic level. By the 3
rd

 to 4
th

 trophic level, the concentration increases to an extent that it 

causes damage to the organisms, the trophic level gets damaged. This is called as ‘Bio-

Magnification’. 

    

Food web: In nature, each organism is generally eaten by two or more other kinds of 

organisms which in turn are eaten by several other organisms. The concept food chain as a 

straight line is feasible. 

 The flow of energy is unidirectional i.e. the energy captured by autotrophs is not 

reverted back as solar energy.  

 The energy that reaches herbivores is not returned back to autotrophs.  

 As it moves progressively through the various trophic levels it is no longer available 

to the previous level.  

 The energy available at each trophic level gets diminished progressively due to loss of 

energy at each level.  

 Food chain has one fact that energy and matter are transferred to next level. This also 

results in a problem of bio-concentration / bio-magnification of certain unwanted 

chemicals.  

 These chemicals (pollutants/pesticides) enter the food chain and their amount gets 

magnified at each level.  

 As human beings occupy the top level in any food chain, the maximum concentration 

of these chemicals gets accumulated in our bodies. This phenomenon is known as 

biological magnification.  

 This is the reason why our food grains such as wheat and rice, vegetables and fruits, 

and even meat, contain varying amounts of pesticide residues.  

 

Effect of human activities on environment: 

Every human activity has its impact on environment. Similarly, any change in the 

environment affects us and our activities (short-long term effect).  

An example of ozone depletion is the worst case of human over exploitation of nature.  

 Ozone (O3) is a molecule formed by three atoms of oxygen.  
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 Oxygen (O2), is essential for all aerobic forms of life.  

 Ozone is a strong oxidant (deadly poison).  

 But, at the higher levels of the atmosphere, ozone performs an essential function.  

 It shields the surface of the earth from ultraviolet (UV) radiation from the 

Sun.  

 O3 is highly damaging to organisms, for example, it is known to cause skin cancer 

in human beings.  

 Ozone at the higher levels of the atmosphere is a product of UV radiation acting 

on oxygen (O2) molecule.  

 The higher energy UV radiations: 

o Split apart some molecular oxygen (O2) into free oxygen (O) atoms.  

o Atomic oxygen combine with the O2 to form ozone O3  

 The amount of ozone in the atmosphere began to drop sharply in the 1980s.  

 This decrease has been linked to synthetic chemicals like chlorofluorocarbons 

(CFCs) which are used as refrigerants and in fire extinguishers.  

 In 1987, the United Nations Environment Program (UNEP) succeeded in forging 

an agreement to freeze CFC production at 1986 levels.  

 It is now mandatory for all the manufacturing companies to make CFC-free 

refrigerators throughout the world.  

 

Managing the garbage we produce:  

Humans generate a lot of material on daily basis that is literally discarded. All the 

materials that we see in the nature follow one of the three pathways: 

i. Some act as resources for other life form as they can enter into metabolic 

pathway and be degraded forever quickly (enzymes exists) and are called bio-

degradable.  

ii. Some act as resources for very few life forms, their entry into metabolic 

pathway is difficult and hence take a lot of time to be degraded forever 

(enzymes exists) and are called bio-degradable.  

iii.  Other materials which do not gain entry in metabolic pathway, remain forever 

in the ecosystem (enzymes do not exist) and are called non-bio-degradable. 

e.g.:- Plastics cannot enter the metabolic pathway, so it is not degraded by 

heterotrophs. Such type of materials will be acted upon by physical processes like heat 

and pressure, but under the ambient conditions found in our environment, these persist 

for a long time.  

Managing these wastes require multi-dimentional approach. Most appropriate is 

changes in attitude which can play a pivotal role in environmental conservation. One 

basic problem that we face now is use of more and more disposable things. Changes in 

packaging have resulted in much of our waste becoming non-biodegradable.  

e.g.:- Case of disposable cups in trains: 

If you ask your parents, they will probably remember a time when tea in trains was 

served in plastic glasses which had to be returned to the vendor. The introduction of 

disposable cups was hailed as a step forward for reasons of hygiene. No one at that 

time perhaps thought about the impact caused by the disposal of millions of these cups 

on a daily basis. Some time back, kulhads, that is, disposable cups made of clay, were 

suggested as an alternative. But a little thought showed that making these kulhads on a 

large scale would result in the loss of the fertile top-soil. Now disposable paper-cups 

are being used. The positive / negatives of using disposable paper-cups or disposable 

plastic cups need to be discussed.  

************* 
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Practice MCQ 

1. Which of the following groups contain only biodegradable items?  

a. Grass, flowers and leather  

b. Grass, wood and plastic  

c. Fruit-peels, cake and lime-juice  

d. Cake, wood and grass  

2. Which of the following constitute a food-chain?  

a. Grass, wheat and mango  

b. Grass, goat and human  

c. Goat, cow and elephant  

d. Grass, fish and goat  

3. Which of the following are environment-friendly practices?  

a. Carrying cloth-bags to put purchases in while shopping 

b. Switching off unnecessary lights and fans  

c. Walking to school instead of getting your mother to drop you on her scooter  

d. All of the above  

4. What will happen if we kill all the organisms in one trophic level?  

5. Will the impact of removing all the organisms in a trophic level be different for 

different trophic levels?  

6. Can the organisms of any trophic level be removed without causing any damage to the 

ecosystem?  

7. What is biological magnification? Will the levels of this magnification be different at 

different levels of the ecosystem?  

8. What are the problems caused by the non-biodegradable wastes that we generate?  

9. If all the waste we generate is biodegradable, will this have no impact on the 

environment?  

10. Why is damage to the ozone layer a cause for concern? What steps are being taken 

to limit this damage?  

 
****************** 

 


