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        A word to learner 
It gives me great pleasure in presenting 
the Students' Support Material to all the  
students of class X of Kendriya 
Vidyalayas of Ranchi Region.   
The material has been prepared keeping 
in mind your needs.  When you are 
preparing for final examinations and wish 
to revise and practice questions or when 
you want to test your ability to complete 
the question paper in the time allotted or 

when you come across a question while studying that needs an immediate 
answer but going through the text book will take time or when you want to 
revise the complete concept or idea in just a minute or try your hand at a 
question. This material will support you in any way you want to use it.  
A team of dedicated and experienced teachers with expertise in their 
subjects has prepared this material after a lot of exercise. Care has been 
taken to include only those items that are relevant and are in addition to or 
in support of the textbook. This material has been designed only to 
supplement the NCERT text book without any intention of substituting it.  
The Students' Support Material has all the important aspects required by 
you: a design of the question paper, syllabus, all the units/chapters or 
concepts in points, mind maps and information in tables for easy reference, 
sample test items from every chapter and question papers for practice. I am 
sure that the Support Material will be used by both students and teachers 
optimally and I am confident that the material will help you perform well in 
your examinations. Happy learning!  
 
 
 

D.P. PATEL  
Deputy Commissioner  

KVS RO RANCHI 
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FOREWORD 
The Students Support Material is a 
product of an in-house academic 
exercise undertaken by our subject 
teachers under the supervision of 
subject expert at different levels to 
provide the students a 
comprehensive, yet concise, learning 
support tool for consolidation of your 
learning. It consists of lessons in 
capsule form, mind maps, concepts 
with flow charts. question bank of 
short and long answer type questions 
with previous years' CBSE question 
papers.  
 
The material has been developed keeping in mind the latest CBSE 
curriculum and question paper design. This material provides the students 
a valuable window on precise information and it covers all essential 
components that are required for effective revision of the subject in order to 
ensure uniformity in terms of content, design, standard and presentation of 
the material.  
 
I hope this material will prove to be a good tool for quick revision and will 
serve the purpose of enhancing students' confidence level to help them 
perform better. Planned study blended with hard work, good time 
management and sincerity will help the students reach the pinnacle of 
success.  
Best of Luck! 
 
 
 
D.V. RAMAKRISHNA  
Assistant Commissioner  
KVS RO RANCHI 
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Preparation Tips for CBSE TERM-2(X) Exam: 2021-22 

1) Know the Exam Pattern and Marking Scheme 

The question paper will have three sections and 15 questions. All questions 
will be compulsory.  

 Section–A has 7 questions of 2 marks each;  

 Section–B has 6 questions of 3 marks each; and 

      Section–C has 2 case-based questions of 4 marks each. 

2) Go through the entire Science Syllabus Once Again 

Students should complete the syllabus simultaneously with the classroom 
transactions. Further, they need to go through it once again by themselves [ Self- 
study]. This will be a kind revision for themselves and they will get to know on 
which topic they have to put extra efforts. Accordingly, they can formulate an 
effective study plan and work on those areas. Along with the revision, it would be 
better if they solve the NCERT textbook questions once again. 

      3) Preparation Tips for Science Exam 

a) Preparation Tips for Class 10 Science – Physics 

1. In Physics, conceptual and formula-based questions are mostly asked in the 
examination. So, students must be thorough with all the important formulas and 
these should be in their fingertips. 

2. The topic like electrical power / energy and its applications are important from the 
examination perspective and some of the questions can be expected from it. 

3. Practice numerical on the series and parallel combination of resistances.  
4. Practice diagrams like lines of the magnetic field around a solenoid and a bar 

magnet, electric circuit diagram, AC and DC generator. 
5. Practice previous year question papers and model test papers to get an idea as 

to what types of numerical and theoretical questions are asked from Physics 
portion. 

b) Preparation Tips for Class 10 Science – Chemistry 

1. Chemistry is a high-scoring part and requires less time for preparation. . 
2. Focus on carbon compounds and its nomenclature containing functional groups. 
3. Make proper notes of all reactions and chemical properties. These revision notes 

will assist you in the last-minute preparations. 
4. Understand the Modern periodic table with electronic configuration and memorize 

all the elements placed in the 1st and last two groups of the Periodic table.  
5. Speed and accuracy can be acquired through extensive practice of sample 

papers and in-depth preparation of the subject. 
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c) Preparation Tips for Class 10 Science – Biology 

1. In Biology, the students must practice diagrams like the representation of different 
parts of a flower, female and male reproductive organs, etc. 

2. Thoroughly prepare Mendel’s experiments and understand the traits Inheritance. 
3. In Biology, there are complex terminologies that could be memorized by doing 

regular revisions. It is always good to write and understand those terms to get 
acquainted with them. 

4. Understand the functions performed by the reproductive organs in humans and 
the reproduction process in plants. 

5. Biology comprises of several complex diagrams; therefore, students must build a 
habit of drawing a neat and clean diagram with proper labelling while writing the 
answers. This will also help them in scoring better marks. 

   4) General Tips to be Followed Before the Exam Day 

1. Students must not touch any new topic before the examination day. 
2. Students should revise from their notes that they have created during preparation. 
3. Be relaxed and cool. Practise meditation / breathing exercise. Avoid panicking 

and should stop studying at least 3 hours before examination to relax your brain 
and to prepare it for examination. 

4. Take proper sleep at night before the examination day. 
5. Students should make sure that they have not skipped any important topic from 

the syllabus. 

  5) Tips for Attempting the CBSE Class 10 Science Question Paper 
       While attempting the paper students must take care of the following things: 

1. During the period allocated to reading question paper, plan mentally effectively 
about time management as to how much time is to be devoted for each section / 
question. 

2. Write the answers depending on the marks allocated to it. 
3. Do not get stuck to a particular question. Students must move on if they could not 

able to find the answer to a particular question. 
4. Keep an eye on the time and try to finish all the entire paper in the allocated time 

duration. 
5. Draw the diagram with proper labelling wherever required to explain the answer. 
6. Write answers in good handwriting and try to maintain it till the end of the answer 

sheet. 
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Chapter 4: Carbon and its Compounds 

 

 

 

 

 

 

 

 

 
 
 

 
 

 
    

 
 

 
 

 
 

 
 

 
 

Carbon 
Atomic Number 6 

Valence Electrons 4 
Electronic Configuration: 

2, 4 
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Reason of covalent bonding in C- compounds.  
[Why does carbon atom form covalent bond?] 

Electronic configuration of C (Atomic No., Z= 6): 2, 4 
A carbon atom requires 4 more electrons in its outermost shell to attain stable noble 
gas electronic configuration. Gaining or losing four electrons is difficult from energy 
point of view. Hence, Carbon shares its valence electrons with other carbon atoms or 
with atoms of other elements. The bond formed by sharing of electrons is known as 
Covalent bond.

 

Ex.                                                                

    Hydrogen atoms                         Oxygen atoms                           Nitrogen atoms 

                            

A molecule of Hydrogen              Double Covalent Bond             Triple Covalent Bond 
(Single Covalent Bond)                 in Oxygen molecule 
Sharing of one pair of electrons 

 

 

Covalent Bond

Single 
Covalent Bond Double 

Covalent Bond
Triple 

Covalent Bond

NitrogenMolecule 
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Types of Covalent Bond: 

• Single Covalent Bond: When a single pair of electrons are shared 
between two atoms in a molecule. For example; F2, Cl2, H2 etc. 

• Double Covalent Bond: When two pairs of electrons are shared between 
two atoms in a molecule. For example; O2, CO2 etc. 

• Triple Covalent Bond: When three pairs of electrons are shared between 
two atoms in a molecule. For example; N2 etc. 

Electron Dot Structure: The electron dot structures provides a picture of bonding in 
molecules in terms of the shared pairs of electrons and octet rule. 

Formation of Hydrogen Molecule 
Atomic number of Hydrogen = 1 
Number of valence electrons = 1 

 

Formation of CH4 Molecule 
Atomic number of Carbon = 6 [2, 4] 
Number of valence electrons = 4 
Atomic number of Hydrogen = 1 
Number of valence electrons = 1 

 

Formation of CO2 Molecule 
Atomic number of Carbon = 6 [2, 4] 
Number of valence electrons = 4 
Atomic number of Oxygen = 8 [2, 6] 
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Number of valence electrons = 6 

 

Formation of H2S Molecule 
Atomic number of Sulphur = 16 [2, 8, 6] 
Number of valence electrons = 6 

 

 

Allotropes of Carbon 
Allotropy: The phenomenon in which the element exists in two or more different 
physical forms with similar chemical properties (constitution) is called Allotropy. 

Carbon has Three Main Allotropes 

(i) Diamond 
(ii) Graphite 
(iii) Fullerenes; These are actually crystalline type of allotrope of Carbon. 
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• Diamond: In this, carbon, an atom is bonded to four other atoms of 
carbon forming three-dimensional structures. It is the hardest substance 
and an insulator. It is used for drilling rocks and cutting. It is also used for 
making jewellery. 

• Graphite: In this, each carbon atom is bonded to three other carbon 
atoms. It is a good conductor of electricity and used as a lubricant. 

• Buckminster Fullerene: It is an allotrope of the carbon-containing cluster 
of 60 carbon atoms joined together to form spherical molecules. It is dark 
solid at room temperature. 

Versatile Nature of Carbon: The existence of such a large number of organic 
compounds is due to the following nature of carbon, 

• Catenation 
• Tetravalent nature. 

(i) Catenation: The self-linking property of an element mainly carbon atom through 
covalent bonds to form long straight, branched and rings of different sizes are called 
Catenation. 
This property is due to 

• The small size of the carbon atom. 
• The great strength of the carbon-carbon bond. 

Carbon can also form stable multiple bonds (double or triple) with itself and with the 
atoms of other elements. 
 

Some Examples of Amorphous Allotrope of Carbon 

Charcoal Lamp black

Examples of Crystalline Allotrope of Carbon

Diamond Graphite Fullerenes

Types of Allotropes of Carbon

Crystalline Amorphous
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Straight Chain 

 
Branched Chain 

 
Rings 

 

(ii) Tetravalent Nature: Carbon has valency of four. It is capable of bonding with four 
other atoms of carbon or some other heteroatoms with single covalent bond as well as 
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double or triple bond. 

 

Hydrocarbons: Compounds of carbon and hydrogen are known as hydrocarbons. 
For example; Methane (CH4), Ethane (C2H6), Ethene (C2H4), Ethyne (C2H2) etc. 

 

Saturated Hydrocarbon (Alkanes): General formula is CnH2n+2. 
n = number of carbon atoms. 
In this, the carbon atoms are connected by only a single bond. 
For example; Methane (CH4), Ethane (C2H6) etc. 
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Unsaturated Hydrocarbons 
Alkenes: General formula is CnH2n, where n = number of carbon atoms. 
In this, the two carbon atoms are connected by double bond. 

 
 

Alkynes: General formula is CnH2n-2, where n = number of carbon atoms. In this, the 
two carbon atoms are connected by triple bond. 

 

Electron Dot Structure of Hydrocarbons 

 

Isomerism: Compounds having the same molecular formula but different physical and 
chemical properties are known as Isomers and this phenomenon is known as 
Isomerism. 

Structural Isomerism: Compounds having the same molecular formula but different 
structures are called Structural isomers. Example: Isomers of butane (C4H10) 
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Homologous Series: Series of organic compounds having the same functional group 
and chemical properties and successive members differ by a CH2 unit or 14 mass units 
are known as Homologous series. 

Homologous series of Alkanes, Alkenes and Alkynes 

 

 

Characteristic of Homologous Series 

• The successive members in homologous series differ by CH2 unit or 14 
mass unit. 

• Members of given homologous series have the same functional group. 
• All the members of homologous series shows similar chemical properties. 

Functional Group: An atom or group of atoms present in a molecule which largely 
determines its chemical properties are called Functional Group. 
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Recapitulation of important points [Read to Learn] 

Covalent Bond: A chemical bond formed between two atoms by sharing of valence 
electrons between two atoms so that each atom acquires the stable electronic 
configuration of the nearest noble gas. 

Covalency: The number of electrons contributed by each atom for sharing. 

Carbon always forms a covalent bond: Atomic no of carbon is 6. So, its 
configuration is K-2, L-4. Therefore, it should either lose or gain 4 electrons to achieve 
the noble gas configuration and become stable. 
However, it is difficult for carbon to gain or lose four electrons because of the following 
reasons: 

• It cannot gain 4 electrons to form C4- ion having Neon gas (2, 8) 
configuration because this anion would be highly unstable due to a large 
amount of energy required to overcome the forces of repulsion between 
the four electrons being added and the six electrons already present in the 
carbon atom. 
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• It cannot lose 4 electrons to form C4+ ion having Helium gas (2) 
configuration because this cation would be highly unstable due to a large 
amount of energy required to remove four electrons from the carbon atom. 

Tetravalency of Carbon: A carbon atom has four electrons in the valence shell. 
Therefore, carbon forms four covalent bonds, i.e., carbon is tetravalent. 

Allotropic forms of Carbon: The phenomenon of existence of an element in two or 
more forms which have different physical properties but identical chemical properties is 
called allotropy. 
Three allotropic forms of carbon: 

• Diamond 
• Graphite 
• Fullerenes 

Hydrocarbon: Organic compounds of carbon and hydrogen are called hydrocarbons. 

Saturated Compound: Compounds of carbon which have only single bonds between 
the carbon atoms are called saturated compounds e.g., Ethane, Propane, Butane etc. 

Unsaturated Compound: Compounds of carbon which contain one or more double or 
triple bonds between carbon atoms are called unsaturated compounds 
e.g., Ethene, Propene, Butyne, etc. 

Alkanes 

• General formula – CnH2n+2 
• Saturated hydrocarbons 
• Methane – CH4 
• Ethane – C2H6 

 

Alkenes 

• General formula – CnH2n 
• Unsaturated hydrocarbon. 
• Ethene – C2H4 
• Propene – C3H6 

Homologous series: A family of organic compounds having the same functional 
group, similar chemical properties and the successive (adjacent) members differ by a 
CH2 unit or 14 mass unit. 

Characteristics of a homologous series: 
All the members of a homologous series can be represented by a general formula. 
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• Alkane – CnH2n+2 
• Alkyne – CnH2n-2 
• Alcohol – CnH2n+1OH 
• Ketone – CnH2n+1COCnH2n+1 
• Alkene – CnH2n 
• Haloalkane – CnH2n+1X 
• Aldehyde – CnH2n+1CHO 
• Carboxylic acid – CnH2n+1COOH 

The molecular formula of two successive (adjacent) members of a homologous series 
differs by a CH2 unit. 
The molecular masses of any two successive members of a homologous series differ 
by 14 u. 
All the members of a given homologous series have the same functional group. 
All the members of a series show similar chemical properties. 
The members of a homologous series show a gradation in physical properties. 

Some Important Facts for Recapitulation 

1. The earth’s crust has only 0.02% carbon in the form of minerals (like carbonates, 
bicarbonates, coal, and petroleum). 

2. The atmosphere has 0.03% of carbon dioxide. 

3. In spite of its small amount available in nature, carbon is a versatile element as it 
forms the basis for all living organisms and many things which we use. 

 

4. Bonding in carbon : 

• The atomic number of carbon = 6 
• An electronic configuration has 2 electrons in K shell and 4 electrons in L 

shell. 
• In order to attain the noble gas configuration, carbon should either gain 4 

electrons or lose 4 electrons or can share it’s 4 electrons with some other 
element. 

• The gain of 4 electrons (to form an octet, i.e., 8 electrons in C4- anion) is 
difficult because then a nucleus with 6 protons will have to hold extra four 
electrons. 

• Loss of 4 electrons (to attain duplet, i.e., 2 electrons like He atom in 
C4+ cation) is difficult as it requires a large amount of energy to remove 
four electrons. 

• Carbon, hence, overcomes this difficulty by sharing its four valence 
electrons with other atoms of carbon or with atoms of other 
elements. These electrons contributed by the atoms for mutual 
sharing in order to acquire the stable noble gas configuration is 
called covalency of that atom. Hence, carbon shows 
TETRACOVALENCY. 
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• The simplest molecule formed by sharing of electrons (i.e., covalent 
bonds), can be represented by electron dot structure. 

 

5. Allotropes of carbon: The phenomenon by means of which an element can exist in 
two or more forms, with similar chemical properties but different physical properties is 
called allotropy and the different forms are called allotropes. Carbon shows three 
crystalline allotropic forms : 

 
Note: 
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• Diamond is the hardest substance whereas graphite is very soft. 
• Diamond is used for grinding and polishing of ‘ hard materials and 

graphite is used as a lubricant. 
• Diamond has a three-dimensional rigid structure but graphite has a 

hexagonal sheet layer structure. 
• Diamond is a bad conductor of electricity but graphite is a very good 

conductor of electricity. 

6. Fullerenes: A new category of carbon allotrope, fullerenes are spherical in shape or 
a soccer ball like. The first fullerene identified was C-60 with 60 carbon atoms 
arranged like the geodesic dome designed by US architect, Buckminster Fuller, hence 
these are also known as Buckminster Fullerenes or Bucky Ball structures. 

7. Cause of versatile nature of carbon: Four main reasons for the versatile nature of 
carbon are: 
(a) Catenation: It is the unique property of self-linkage of carbon atoms by means of 
covalent bonds to form straight chains, or branched chains, or the rings of different 
sizes (as shown below): 

 

 
(b) Tetracovalency: Due to small size, and presence of four valence electrons, 
carbon can form strong bonds with other carbon atoms, hydrogen, oxygen, nitrogen, or 
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sulphur, etc. For example, compounds of carbon with hydrogen are called 
hydrocarbons. 

(c) Multiple Bond Formation : Small size of carbon also enables it to form multiple 
bonds, (i.e., double bonds or triple bonds) with other elements as well as with its own 
atoms. This increases the number of carbon compounds. 
Note: 

• Compounds of carbon with double bonds and triple bonds are called as 
unsaturated compounds while those with carbon-carbon single bonds are 
called saturated compounds. 

• Alkenes (with —C = C —) and Alkynes (with —C = C—) are hence 
unsaturated, whereas Alkanes (with — C — C—) are saturated 
compounds. 

(d) Isomerism: The phenomenon by means of which the carbon compounds with 
same molecular formula show different structures, and properties, e.g., A chain of 4 
carbon atoms can be written in two ways : 

 
Hence, the number of carbon compounds increases to a huge number. 

8. Hydrocarbons: a Large number of hydrocarbons can be classified as: 
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Note: In an open chain, the name of parent chain is derived from the root word and 
suffix ane, ene or yne is added depending on the type of bond present in a chain : 

 
Important: No alkene or alkyne is possible with single carbon atom because double or 
triple bond is not possible between carbon and hydrogen atom. It is only between two 
carbon atoms. 

9. Functional Group: 

• An atom or a group of atoms which when present in a compound gives 
specific properties to it, is called a functional group. 

• A single line shown along with a functional group is called as its free 
valency by which it gets attached to a compound by replacing one 
hydrogen atom or atoms, e.g., -Cl. 

• Functional group, replacing the hydrogen is also called as heteroatom 
because it is different from carbon, and can be nitrogen, sulphur, or 
halogen, etc. 

Important: Replacement of hydrogen atom by a functional group is always in such a 
manner that valency of carbon remains satisfied. 
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Note : Cl is named as prefix Chloro; Br as Bromo; NH2 as Amino and N02 as Nitro. 
Important Note: Symbol ‘R’ in a formula represents an Alkyl Group which is formed by 
the removal of one hydrogen atom from an alkane. 

 

10. Homologous series: A series of organic compounds in which every succeeding 
member differs from the previous one by -CH2 group or 14 a.m.u. 
Note : As the molecular mass increases in a series, : so physical properties of the 
compounds show a variation (gradation), but chemical properties which are 
determined solely by a functional group,  

Very Short Type Questions [1 Mark] 

1 Give the names of the following functional groups: 
(i) —OH (ii) —COOH 
Answer. (i) Alcohol group (ii) Carboxylic acid group 

2 What is the difference in the molecular formulas of any two consecutive 
members of a homologous series of organic compounds? 
Answer. —CH2— is the difference in the molecular formulas of any two consecutive 
members of a homologous series of organic compounds. 
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SHORT ANSWER TYPE QUESTIONS[I] [2 Marks]  

1. What is meant by a saturated hydrocarbon? 
Answer. Those hydrocarbons in which valency of carbon is satisfied by only single 
bonds are called saturated hydrocarbons. Ex. Methane [CH4] 

 

2. What is meant by a functional group in an organic compound? Name the 
functional group present in 
(i) CH3CH2OH 
(ii) CH3COOH 
Answer. Functional group is an atom or group of atoms or reactive part of a 
compound, which determines chemical properties of the compound. 
(i) —OH (Alcohol) 
(ii) —COOH (Carboxylic acid) 
 

3. Give reasons for the following observations: 
(a) The element carbon forms a very large number of compounds. 
(b) Air holes of a gas burner have to be adjusted when the heated vessels get 
blackened by the flame. 
Answer. 

(a) Carbon forms large number of compounds because 

(i) carbon is small in size and can form stable covalent bonds (catenation),  and  
(ii) It shows tetravalency. 
(b) Air holes of gas burner are made open (adjusted) in order to allow air up to the 
flame. Air  is needed for complete combustion. Blackening occurs due to incomplete 
combustion. 
 
4 State two characteristic features of carbon which when put together give rise 
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to large number of carbon compounds. 
Answer. (i) Catenation (ii) Tetravalency of carbon 

5. Write the name and molecular formula of an organic compound having its 
name suffixed with ‘-ol and having two carbon atoms in the molecule. 
Answer. It is ethanol. Its molecular formula is C2H6O  

 

 

 

6. What is a homologous series? Which two of the following organic compounds 
belong to the same homologous?  
CH3 ,C2H6, C2H6O, C2H6O2,CH4O      
Answer.       

 

7. How many covalent bonds and what type of covalent bond are there in a 
molecule of ethane (C2H6)? 
Answer. There are 7 single covalent bonds in a molecule of ethane. 

8. Write the electron dot structure of ethene molecule (C2H4). 
Answer. 

 

9. Write the electron dot structure of ethane molecule (C2H6). 
Answer. 

 

General formula of a compound with functional group – OH 
(name suffixed with ‘ol’ is CnH2n+1OH  



 

 40 

10. Butanone is a four carbon per molecule compound. Name the functional 
group present in it. 

Answer: Ketone   

11. State two properties of carbon which lead to a very large number of carbon 
compounds. 
Answer: (i)-Catenation (ii) Tetravalency 

12. Explain isomerism. State any four characteristics of isomers. Draw the 
structures of possible isomers of butane, C4H10 
Answer. Isomerism is a phenomenon due to which some compounds have same 
molecular formula but different structural formulae. 
Characteristics: 
(i) They differ in structural formula. 
(ii) They differ in melting point. 
(iii) They differ in boiling point. 
(iv) They differ in solubility in same solvent. 

 

13. Give reasons for the following: 
(i)Element carbon forms compounds mainly by covalent bonding. 
(ii)Diamond has a high melting point. 
(iii)Graphite is a good conductor of electricity. 
(iv)Acetylene burns with a sooty flame. 
(v)Kerosene does not decolourise bromine water while cooking oils do. 
Answer. 
(i) It is because carbon has four valence electrons, it cannot gain or lose four electrons 
because high energy is needed in these processes. It can only share four electrons. 
(ii) It is due to strong covalent bonds and compact structure of diamond. 
(iii) It is due to presence of free electrons in graphite because each carbon is linked to 
three more carbon atoms. 
(iv) On account of  high percentage of carbon, it burns with sooty or smoky flame. 
(v) Kerosene oil is mixture of saturated hydrocarbons. Therefore it does not 
decolourise bromine water. 

14. Name the functional group present in each of the following organic 
compounds: 
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(i) C2H5CI 
(ii) C2H5OH 
Answer. 
(i) (—Cl) Halogen (Chloro) 
(ii) (—OH) Alcohol 

15. Name the functional group present in each of the following compounds: 
(i) HCOOH 
(ii) C2H5CHO 
Answer. 
(i) —COOH (Carboxylic acid) 
(ii) —CHO (Aldehyde) 

16. Name the functional group present in each of the following organic 
compounds: 
(i)CH3COCH3 
(ii) C2H5COOH 
Answer. 

 

17. Write the name and formula of the second member of the carbon compounds 
having functional group —OH. 
Answer. 

 

18. Write the name and formula of the first member of the carbon compounds 
having functional group —CHO. 
Answer. 
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19. Write the name and formula of the first member of the carbon compounds 
having functional group —COOH. 
Answer. 

 

20. Write the name and formula of the 2nd member of the series of carbon 
compounds whose general formula is CnH2n+1OH 
Answer. Ethanol, C2H5OH or CH3CH2OH 

21. Write the name and formula of the 2nd member of the series of carbon 
compounds whose general formula is CnH2n. 
Answer. 
C3H6, H2C=CH—CH3 
Propene is second member of series whose general formula is CnH2n. 

22. What are isomers? Draw the structures of two isomers of butane, C4H10. Why 
can’t we have isomers of first three members of alkane series? 
Answer. Those compounds, which have same molecular formula but different 
structural formulae are called isomers. 

 
In first three members of alkane series, branching is not possible. Therefore, we 
cannot have isomers. 

 

23. Define homologous series of organic compounds. List its two 
characteristics. Write the name and formula of the first member of the series of 
alkenes. 
Answer. The series of organic compounds having same functional group and similar 
chemical properties is called homologous series. 
Each member differs from successive member by —CH2— group. The difference in 
molecular weight between two successive members is 14 u. 
Characteristics: 
(i) It has same general formula, from which chemical formulas of all members can be 
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derived. 
(ii) They have similar chemical properties. 
C2H4, CH2=CH2, Ethene is first member of alkene series. 

24. Why homologous series of carbon compounds are so called? Write chemical 
formula of two consecutive members of a homologous series and state the part 
of these compounds that determines their 
(i) physical properties, and (ii) chemical properties. 
Answer. The series consists of members of same family with similar physical and 
chemical properties, therefore, called homologous series 
(i) CH3OH, and (ii) CH3CH2OH are two consecutive members of Alcohol homologous 
series. 
Alkyl group —CH3 and —CH3CH2 part determines physical properties. Functional 
group —OH determines chemical properties of the compounds. 

MULTIPLE CHOICE QUESTIONS 
 
1. The number of single bonds in hexane molecule are: 
  a. 18    b. 19 

c. 20    d. 21 
 

2. It is present in the molecule of N2 :  
a. Single bond  b. Ionic bond 
c. double bond  d. Triple bond 
 

3. Which substance burns without producing flame? 
a. Candle   b. Charcoal 
c. Wood   d. LPG 

 
4. The third member of homologous series of alkyne is 

a. Hexyne   b. Butyne 
c. Propyne   d. Ethyne 

 
MCQ correct options: 
Q.No. 1 2 3 4 
Answer B D B B 

 
 
 
 
 
 
VSA 1 MARK 
 

1. How does an atom of carbon attain noble gas configuration? 
2. Draw the electron dot structure of molecule of CCI4. 
3. Define catenation. 
4. The kerosene/gas stoves have inlets for air. Give reason. 
5. Draw the structure for propyne. 
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In the following questions, two statements are given- one labeled 
Assertion (A) and the other labelled Reason (R). Select the correct 
answer to these questions from the codes (a), (b), (c) and (d) as given 
below: 
       (a) Both A and R are true, and R is correct explanation of the assertion. 
       (b) Both A and R are true, but R is not the correct explanation of the 
             assertion. 
       (c) A is true, but R is false. 
       (d) A is false, but R is true. 
 
1. ASSERTION:   Butane is less reactive than butene. 
    REASON:   Presence of double bond increases the reactivity of 
                        molecule. 
2. ASSERTION:  Unsaturated hydrocarbons burn in air with blue flame. 
    REASON:   Incomplete combustion of hydrocarbons causes a yellow 
                       flame. 
 
2 Marks :  

1. Covalent compounds generally don't conduct electricity. Why? 
2. Define Structural Isomerism. Draw the structures of two Isomers of Butane. 
3. Draw the structure of benzene. 

3 Marks :   
1. What is a homologous series? List any of its four features. 
2. State any three charcteristics of structural isomers of any compound. 
3. Explain why carbon atom is unable to form either cation or anion? 
4. Describe the two properties of carbon which lead to the formation of huge 

number of compounds 

 
5 Marks : 

1.  What are the hydrocarbons? write the name and general formula of  
(i) saturated hydrocarbons,  
(ii) unsaturated hydrocarbons,  
and draw the structure of one hydrocarbon of each type.  
How can an unsaturated hydrocarbon be made saturated? 

 
 
 
 
ANSWERS :- 
      
 VSA 1 MARK :- 

1. Carbon has four electrons in its valence shell. So, it can neither accept nor gain 

four-electrons. One way to complete octet is by sharing of electrons. So, carbon 

forms a covalent bond to complete its octet. 
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2. 
 
 

 
 
 
 
3. Catenation can be defined as the self-linking of atoms of an element to form 
chains and rings 
4. Because oxygen is the main reason for combustion. gas stove has  inlets to 
allow air to help in combustion. Air has oxygen which supports combustion. 

ASSERTION & REASON :- 
       
       (a) Both A and R are true, and R is correct explanation of the assertion. 
       (d) A is false, but R is true. 
 
 
 
 
2 Marks : 

1. A covalent bond is formed between non metal atoms, which combine 
together by sharing electrons. Covalent compounds have no free electrons 
and no ions so they don't conduct electricity. 

2. Compounds having same molecular formula but different molecular 
structures are known as structural isomerism. 

 
 
 

 
3. 
 
 
 
 
 
 

 
 
 
 
3 Marks :   

1. Homologous series is a series of compounds with similar chemical 
properties and the same functional group differing from the successive 
member by –CH2 units. 

Characteristics of a homologous series are: 
(i) Each member of the series can be represented by a general formula. 
(ii) All the members of the series can be prepared by the same general 
methods. 



 

 46 

(iii) Physical properties change throughout the series in a regular way. 
(iv) Members of homologous series have similar chemical properties. 
 
2. The three characteristics of structural isomers are as follows:-  

(i) They possess same molecular formula but different structural formula. 
(ii) In Isomerism, the two or more different compounds can be represented 
with the same molecular formula. 
(iii) The isomers of the given molecular formula have different properties. 
 

3. A Carbon cannot form C4+ cation because of removal of 4 elections from a 
carbon atom would require a large amount of energy and also Carbon 
cannot form C4- anion because it would be difficult for the nucleus with 6 
protons to hold on to 10 electrons.  

4. The two features of carbon that give rise to a large number of compounds 
are as follows: 
(i) Catenation: It is the ability to form bonds with other atoms of carbon. 
(ii) Tetravalency: With the valency of four, carbon is capable of bonding with 
four other atoms 

 
5 Marks : 

1. A hydrocarbon is an organic compound consisting entirely of hydrogen and 
carbon. 
(i). Saturated hydrocarbons 
          Name :- ALKANES  e.g. methane, ethane, propane etc. 
          General formula :-  CnH2n+2 
(ii) Unsaturated hydrocarbons 
          Name :-                          ALKENES         &          ALKYNES 
           General formula:-      CnH2n                  &           CnH2n-2 
 
Structures of alkane, alkene and alkyne :- 

 
 
 
It is possible to convert unsaturated hydrocarbons to saturated 
hydrocarbons by an addition reaction in which hydrogen is added to 
unsaturated hydrocarbon in the presence of a catalyst such as nickel which 
breaks the double or triple bond to form saturated hydrocarbon. 
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CASE STUDY BASED QUESTIONS: 
A homologous series is a series of organic compounds which belong to the same 
family (i.e. possess same functional group) and show similar chemical properties. The 
members of this series are called homologous and differ from each other by the 
number of CH2 units in the main carbon chain. 
Q. 1. Why are members of a homologous series considered belonging to the same 
family? 
Answer: The members of a homologous series are considered to belong to the same 
family because these members have the same functional group. 
Q 2. Name and give formula of the second member of homologous series with general 
formula CnH2n+2? 
Answer: Ethane, C2H6 
Q 3. Why does carbon form long chain homologous compounds? 
Answer: Carbon has catenation ability and also have tetravalency. That is why carbon 
is able to form long homologous carbon chain compounds. 
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Chapter – 5 : Periodic Classification of Elements 

 

 

Periods in Modern Periodic Table 

Period Number of Elements 

1st Period 2 (H-Hydrogen & He – Helium) 

2nd and 3rd Period 8 

4th and 5th Period 18 

6th Period 32 

7th Period Incomplete 

 

 

1 2

1

2

3

4

5

6

7

1
H

43
BeLi
1211
MgNa
2019
CaK
3837
SrRb
5655
BaCs
8887
RaFr

Group
Period

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

2
He

5 6 7 8 9 10
B C N O F Ne
13 14 15 16 17 18
Al Si P S Cl Ar

21 30 31 32 33 34 35 36
Sc Zn Ga Ge As Se Br Kr
39 48 49 50 51 52 53 54
Y Cd In Sn Sb Te I Xe

80 81 82 83 84 85 86
Hg Tl Pb Bi Po At Rn

109 110 111 112 113 114 115 116 117 118
Rg Fl Uup

72
Hf

105 106 107 108
Sg

104
Rf Db Bh Hs Mt Ds Cn Uut Lv Uus Uuo

71
Lu
103
Lr

22 23 24 25 26 27 28 29
Ti V Cr Mn Fe Co Ni Cu
40 41 42 43 44 45 46 47

AgZr Nb Mo Tc Ru Rh
73 74 75 76 77 78 79
Ta W Re Os Ir Pt Au

Pd

57 58 59 60 61 62 63 64 65 66 67 68 69 70
DyLa Ce Pr Nd Pm Sm Eu Gd Tb Ho Er Tm Yb

89 90 91 92 93 94 95 96 97 98 99 100 101 102
Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No 2013-12-30

demo

89–102

57–70

**

*

**

*
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Modern Periodic Law: The properties of elements are periodic function of their atomic 
numbers.  

In simple terms, if elements are arranged in the increasing order of their atomic 
numbers, we get elements with similar properties after a certain interval of elements. 

 

 
#  The classification of elements was necessary to make their study more convenient. 
#  The earliest classification was based on grouping the known elements as metals and non- 
metals 
# Dobereiner was the first person to illustrate the relationship between the atomic mass of 
elements and their properties. He also formulated the law of Triads. 
 

Li Ca Cl 
Na Sr Br 
K Ba I 

  
 
# Newlands arranged the known elements in the increasing order of their atomic masses. He 
also formulated the law of octaves . However , the Newlands law of octaves is applicable only 
to the elements having low atomic masses. 
Sa Sr Ga Ma Pa Dha Ni 
H  Li Be B C N O 
F Na Mg Al Si P S 
Cl K Ca Cr Ti Mn Fe 
Co and Ni Cu Zn Y In As Se 
Br Rb Sr Ce and La Zr - - 

 
# Mendeleev gave  a periodic law which states that the properties of elements are a periodic 
function of their atomic masses. 
#  Achievements of Mendeleev’s periodic table.:-- 
#  Mendeleev left some gaps in his periodic table so that the undiscovered elements could get a 
place in it without disturbing the positions of other elements. 
#  Noble metals were not discovered at the time. When they where discovered later, they got a 
place in Mendeleev’s table without disturbing the positions of the other elements. 
#  Mendeleev predicted the existence of gallium and named it as eka- aluminium. 
Limitations of Mendeleev’s periodic table 
#  It failed to explain the position of Hydrogen. 
#It was not able to explain the position of isotopes. 
#  In the table some elements having higher mass were kept before the elements having lesser 
atomic mass. 
 
Modern Periodic Law:- Properties of elements are a periodic function of their atomic number , 
not their atomic masses. 
#  The modern periodic table consists of 7 periods and 18 groups. 
# Elements having same valence shells are present in same period. 
# Elements having same no of valence electrons are present in same group. 
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# Metals are present on the left  hand side of the periodic table , where as non-metals are 
present on the right hand side of the periodic table. 
# Group 1,2 and 13-18 --- Representative elements. 
# Group 3-12    ---- Transition elements 
# Period 6 : Elements with atomic no 58-71 --- Lanthanoids. 
# Period 7:  Elements with atomic no 90-103 --- Actinoids 

 
# The valencies of the elements remain same down the group. However while moving across 
the period, the valency first increase and then decreases. 
# The atomic size of elements increases on moving down the group and decreases on moving 
from left to right. 
# Metallic character of elements increases on moving down the group and decreases on 
moving from left to right in a period. 

Trends in Modern Periodic Table: 

Valence electrons: 

• Number of valence electron remains the same while moving from top to bottom in a 
group. 

• Number of valence electron increases while moving from left to right in a period. 

Valency: 

• Valency remains the same on moving from top to bottom in a group. 
• Valency first increases upto 4 on moving from left to right in a group and then decreases 

upto zero. 

Trend of valency of elements in 3rd Period 
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Group Number 1 2 13 14 15 16 17 18 
Elements Na Mg Al Si P S Cl Ar 
Valency 1 2 3 4 3 2 1   

 
 
 

Question Bank 

1.Use Mendeleev’s Periodic Table to predict the formulae for the oxides of the 
following elements : K, C, Al, Si, Ba 
Answer: 
K2O, CO2, Al2O3, SiO2, BaO. 

 
2. Besides gallium, which other elements have since been discovered that were left by 
Mendeleev in his periodic table ? (any two) 
Answer: 
Scandium and Germanium. 

 
3. What were the criteria used by Mendeleev in creating his Periodic Table ? 
Answer: 
Mendeleev used the relationship between the atomic masses of the elements and their 
physical and chemical properties. He used similarity in physical properties, similarity in 
the formation of hydrides and oxides of element. 

 
4. Why do you think the noble gases are placed in a separate group ? 
Answer: 
Noble gases are chemically inert and are present in atmosphere in extremely low 
concentrations. Therefore, owing to their similar inert behaviour and similar electronic 
configuration, they are justified to be placed in a separate group. 

 
5. Did Dobereiner’s triads also exist in the columns of Newlands’ Octaves ? Compare 
and find out. 
Answer: 
Yes, Dobereiner’s triads also existed in the columns of Newland’s Octaves. 
For example, Li, Na, K. 
If we consider lithium (Li) as the first element, then sodium (Na) is eighth element. If 
we consider sodium as the first element, then potassium is the eighth element. 

 
6. What were the limitations of Dobereiner’s classification ? 
Answer: 
It failed to arrange all the then known elements in the form of triads of elements having 
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similar chemical properties. Dobereiner could identify only three triads from the 
elements known that time. 

 
7. What were the limitations of Newlands’ law of octaves ? 
Answer: 
(i) Newlands law of octaves was applicable to the classification of elements upto 
calcium only. After calcium every eighth element did not possess the properties similar 
to that of the first element. 
(ii) Newlands assumed that only 56 elements existed in nature and no more elements 
would be discovered in the future. But later on, several new elements were discovered 
whose properties did not fit into Newlands’ law of Octaves. 
(iii) In order to fit elements into his table, Newlands put even two elements together in 
one slot and that too in the column of unlike elements having very different properties. 
For example, the two elements cobalt (Co) and nickel (Ni) were put together in just one 
slot and that too in the column of elements like fluorine, chlorine and bromine which 
have very different properties from these elements. 
(iv) Iron (Fe) element which resemble elements like cobalt and nickel in properties, 
was placed far away from these elements. 

 

 
8. How could the modern periodic table remove various anomalies of Mendeleev’s 
periodic Table ? 
Answer: 
(i) The modern periodic table is based on atomic number, while Mendeleev’s periodic 
table was based on atomic mass. 
(ii) The isotopes of an element have same number of protons (or atomic number). So 
they are alloted the same position in modern periodic table. 
(iii) Cobalt and nickel are placed at 9th and 10th position respectively. 
(iv) Hydrogen has been alloted special position, i.e., it is placed at the top of alkali 
metals in the first group. 

 
9. Name two elements you would expect to show chemical reactions similar to 
magnesium. What is the basis for your choice ? 
Answer: 
Beryllium (Be) and Calcium (Ca). 
Both Be (atomic number 4) and Ca (atomic number 20) have similar electronic 
configuration, i.e. two electrons in outermost shells. 
Be               2,2 
Ca             2, 8, 8, 2 
Both Be and Ca react with oxygen to give basic oxides, BeO and MgO. 

 
10. Name : 
(a) three elements that have a single electron in their outermost shells. 
(b) two elements that have two electrons in their outermost shells. 
(c) three elements with filled outer most shells. 
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Answer: 
(a) Lithium : Atomic number – 3(2, 1); Sodium : Atomic number – 11(2, 8, 1); 
Potassium : Atomic number – 19(2, 8, 8, 1). 
(b) Beryllium : Atomic number – 4(2, 2); Calcium : Atomic number – 20(2, 8, 8, 2) 
(c) Helium : Atomic number – 2(2); Neon : Atomic number – 10(2, 8); Argon : Atomic 
number – 18(2, 8, 8). 

 
11. (a) Lithium, sodium, potassium are all metals that react with water to liberate 
hydrogen gas. Is there any similarity in the atoms of these elements ? 
(b) Helium is an unreactive gas and neon is a gas of extremely low reactivity. What, if 
anything, do their atoms have in common ? 
Answer: 
(a) Lithium, sodium and potassium all belong to the same group. The atoms of lithium, 
sodium and potassium all have only one electron in their outermost shells and all of 
these are metals. All of these react with water to form alkalies. 
(b) The atoms of helium and neon have their outermost shells completely filled. Helium 
has its first shell completely filled, while neon has its first and second shells (K and L) 
completely filled. 

 
12. In the modern periodic table, which are the metals among the first ten elements ? 
Answer: 
The first ten elements in modern periodic table are hydrogen, helium, lithium, 
beryllium, boron, carbon, nitrogen, oxygen, fluorine and neon. Out of these, lithium, 
beryllium and boron are metals, because they have 1, 2 and 3 electrons respectively in 
their outermost shells. 

 
13. By considering their position in the Periodic Table, which one of the following 
elements would you expect to have maximum metallic characteristics ? 
Ga, Ge, As, Se, Be 
Answer: 
Beryllium (Be). In the periodic table, the elements placed on the left show maximum 
metallic characteristics. Since beryllium occupies the most left position in comparison 
to other elements, hence it shows maximum metallic characteristics. 

 
14. Which of the following statements is not a correct statement about the trends wlien 
going from left to right across the periods of Periodic Table. 
(a) The elements become less metallic in nature. 
(b) The number of valence electrons increases. 
(c) The atoms lose their electrons more easily. 
(d) The oxides become more acidic. 
Answer: 
(c) The atoms lose their .electrons more easily. 

 
15. Element X forms a chloride with the formula XCl2, which is solid with a high melting 
point. X would most likely to be in the same group of the periodic table as 
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(a) Na 
(b) Mg 
(c) Al 
(d) Si 
Answer: 
(b) Mg 

 
16. Which element has 
(a) two shells, both of which are completely filled with electrons ? 
(b) the electronic configuration 2, 8, 2 ? 
(c) a total of three shells, with four electrons in its valence shell ? 
(d) a total of two shells with three electrons in its valence shell. v 
(e) twice as many electrons in its second shell as in its first shell ? 
Answer: 
(a) Neon (2, 8) 
(b) Magnesium 
(c) Silicon (2, 8, 4) 
(d) Boron (2, 3) 
(e) Carbon (2, 4) 

 
17.(a) What property do all elements in the same column of the Periodic Table as 
boron have in common ? 
(b) What property do all elements in the same column of the Periodic Table . as 
fluorine have in common ? 
Answer: 
(a) Elements in the same column or group as boron have valency of three and have 
three valence electrons. 
(b) Elements in the same column or group as fluorine form acidic oxides and have 
seven electrons in their outermost shells and have valency of one. 

 
18. An atom has electronic configuration 2, 8, 7. 
(a) What is the atomic number of this element ? 
(b) To which of the following elements would it be chemically similar ? (Atomic 
numbers are given in parentheses.) 
N (7), F (9), P (15), Ar (18) 
Answer: 
(a) The atomic number of the given element is 2 + 8 + 7(= 17). 
(b) It would be chemically similar to fluorine [F(9)] because its electronic configuration 
is 2, 7. 

 
19. The positions of three elements A, B and C in the periodic table are shown below : 
(a) State whether A is a metal or non-metal. 
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Group 16 Group 17 

– – 

– A 

– – 

B C 

(b) State whether C is more reactive or less reactive than A. 
(c) Will C be larger or smaller in size than B ? 
(d) Which type of ion, cation or anion, will be formed by element A ? 
Answer: 
(a) Since the valency of group 17 elements is 1 and all these elements accept 
electrons, thus A is a non-metal. 
(b) C is less reactive than A because as we move down in a group, the reactivity of 
non-metals increases. 
(c) C is smaller in size than B because B and C both are related to the same period 
and the size decreases as one moves from left to right in a period. 
(d) A will form anion because it is a non-metal. 

 
20. Nitrogen (atomic number 7) and phosphorus (atomic number 15) belong to group 
15 of the periodic table. Write the electronic configuration of these two elements. 
Which of these will be more electronegative ? Why ? 
Answer: 
Electronic configuration of nitrogen -2,5 
Electronic configuration of phosphorus = 2, 8, 5 
Nitrogen will be more electronegative because outermost shell is nearer to nucleus 
and therefore nucleus will attract electrons more strongly. In a group of the periodic 
table, electron attracting tendency decreases as we move from top to bottom. 

 
21. How does the electronic configuration of an atom relate to its position in the 
Modern Periodic Table ? 
Answer: 
Modern periodic table is based on the atomic number and atomic number is directly 
related to the electronic configuration. One can find the group number and period 
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number of an element on the basis of electronic configuration. For example, if an 
element has 1 or 2 electrons in its outermost shell, then it would belong to group 1 or 
group 2. And if it has 3 or more electrons in its outermost shell, then it would belong to 
group 10 4- the number of electrons in the outermost shell. 

All the alkali metals have one electron in their outermost shell, so they are placed in 
group 1. Thus, all the group 2 elements have 2 electrons in their outermost shell. In 
group 15 elements, there are 5 electrons in their outermost shell. Similarly, the number 
of shells in an element indicates its period number. For example, the atomic number of 
magnesium is 12 and its electronic configuration is 2, 8, 2. Thus it is an element of 3rd 
period. 

 
22. In the Modern Periodic Table, calcium (atomic number 20) is surrounded by 
elements with atomic number 12, 19, 21 and 38. Which of these have physical and 
chemical properties resembling calcium ? 
Answer: 
The electronic configuration of elements with : 
Atomic number 12 = 2, 8, 2 
Atomic number 19 = 2, 8, 8, 1 
Atomic number 20 = 2, 8, 8, 2 
Atomic number 21 = 2, 8, 9, 2 
Atomic number 38 = 2, 8, 18, 8, 2 
Elements with atomic number 12 i.e., magnesium (Mg) and 38 i.e., strontium (Sr) will 
have similar physical and chemical properties as element with atomic numbers 20 i.e., 
calcium (Ca). 

 
23. Compare and contrast the arrangement of elements in Mendeleev’s Periodic Table 
and the Modern Periodic Table. 
Answer: 

Mendeleev’s Periodic Table Modern Periodic Table 

(i) Elements are arranged in the 

order of increasing atomic mass. 

(i) Elements are arranged in the order of 

increasing atomic number. 

(ii) There are nine vertical columns 

called groups. 

(ii) There are eighteen vertical columns 

called groups. 
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(iii) There is no place for noble 

gases. 

(iii) Noble gases are placed on the right hand 

side of the table. 

(iv) There is no place for isotopes. 
(iv) Isotope are kept at the same place 

because their atomic number is same. 

(v) Transition elements are placed 

together in group VIII. 

(v) Transition elements are placed in the 

middle of the long period (Group 3 to 12). 
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Newland’s law of Octaves. 

 
 

 

Question Bank  
Questions:    ( 2 marks) 
 
Q.1 An element ‘X’ has atomic number 13. 
(a) Write its electronic configuration. 
(b) State the group to which ‘X’ belongs. 
(c) Is ‘X’ a metal or a non-metal? 
(d) Write the formula of its bromide. 
Answer. 

 

Q2. State the Modern Periodic Law for classification of elements. How many 
(a) groups and (b) periods are there in the Modern Periodic Table? 

 
Answer. ‘Properties of elements are the periodic function of their atomic number.’ 
(a) There are 18 groups and 
(b) 7 periods in the Modern Periodic Table. 

Q3. The formula of its oxide An element ‘M’ has atomic number 12. 
(a) Write its electronic configuration. 
(b) State the group to which ‘M’ belongs. 
(c) Is ‘M’ a metal or a non-metal? 
(d) Write the formula of its oxide. 
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Answer. 

 

Q4. Choose from the following: 

 

     6C, 8O, 10Ne, 11Na,14Si
 

(a) Elements that should be in the same period. 
(b) Elements that should be in the same group. 
State reason for your selection in each case. 
Answer. 
(a) 6C, 8O and 10 are in same period, in 2nd period as they have two shells. 11Na and 
14Si are in same period, i.e. 3rd period as they have three shells. 
(b)6C , 14Si are in same group because they have same number of valence electrons, 
i.e. four. 

Q5. An element ‘X’ belongs to 3rd period and group 17 of the periodic table. State its 
(a) electronic configuration, (b) valency. Justify your answer with reasoning. 
Answer. 
(a) X(17) : 2, 8, 7 
(b) Valency : 1 
It has atomic number 17 and therefore, electronic configuration will be 2, 8, 7. It can 
gain one electron to become stable. Therefore, its valency is equal to 1. It belongs to 
third period, as it has three shells. It belongs to group 17 because it has 7 valence 
electrons. 

Q6. The elements of the second period of the Periodic Table are given below: 
                                 Li, Be, B,  C,  N,  O,  F 
(a) Give reason to explain why atomic radii decrease from Li to F. 
(b) Identify the most 
        (i) metallic and 
        (ii)non-metallic element. 
Answer. (a) From Li to F atomic number goes on increases. However, 2nd shell is the  
outermost shell in all the mentioned elements. Increased attraction from nucleus for 
the outermost electrons atomic radii decrease from Li to F. 

(b) Li is the most metallic. F is the most non-metallic element. 
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Q7. What physical and chemical properties of elements were used by Mendeleev in 
creating his periodic table? List two observations which posed a challenge to 
Mendeleev’s Periodic Law. 

Answer: Atomic mass as a physical property and nature and formulae of oxide and 
hydride formed and chemical property were used by Mendeleev. 

Following are the two observations which posed a challenge to Mendeleev’s Periodic 
Law:- 

(i) Increasing order of atomic weights could not be followed while 
matching chemical properties.  

(ii) Isotopes have different atomic masses but have similar chemical 
properties. Isotopes are the atoms of the same element. 

Q8. How were the positions of different isotopes decided in the modern periodic table? 

 
Ans. All the isotopes have same atomic numbers.  In modern periodic table the 
elements have been allotted places based on their atomic numbers. Therefore, all the 
isotopes of an element have been assigned the same position in the modern periodic 
table. 

Q9. Did Dobereiner’s triads also exist in the columns of Newland’s Octaves? Compare 
and find out? 

Ans. Yes, following triads can be identified: Li, Na, K  & Be, Mg, Ca 
         The atomic mass of middle atom in the above triads is approximately equal to the 
average mass of elements on the left and right hand side. 

Q10. Besides gallium, which other elements have since been discovered that were left 
by Mendeleev in his Periodic Table? (any two) 
Ans. Scandium and Germanium.  
 
Questions:    ( 3 marks) 
Q. 1. The elements of the second period of the Periodic Table are given below: 
           Li Be B C N O F 
         (a) Give reason to explain why atomic radii decrease from Li to F. 
         (b) Identify the most 
         (i) metallic and 
         (ii) non-metallic element. 
Answer. 
(a) It is because nuclear charge increases due to increase in atomic number, 
therefore, force of attraction between nucleus and valence electrons increases, i.e. 
effective nuclear charge increases, hence atomic radii decrease from Li to F. 
(b) (i) The most metallic element is ‘Li’ as it can lose electrons easily due to larger 
atomic size. 
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(ii) The most non-metallic element is ‘F’ because it can gain electrons easily due to 
the smallest atomic size.   
Q2. A, B and C are the three elements of a Dobereiner's triad. If the atomic weight of A 
is 40 and that of C is 137, calculate the atomic mass of B 
Answer:-According to Dobereiner’s traids 
When certain elements are arranged in order of their atomic masses , the atomic mass 
of middle element is approx. average of the other two 
The atomic masses = 
i.e (A +C) /2 = B 
 (40+137) /2 = 88.5  
 
Q3 State the number of elements in period 1, period 2 and period 3 of the periodic 
table. 
Answer: The number of elements in various periods are- 
Period 1 - 2 
Period 2 - 8 
Period 3 – 8 
 
Q4 (a) Name an element whose properties were predicted on the basis of its position 
in Mendeleev's periodic table. 
(b) Name two elements whose atomic weights were corrected on the basis of their 
positions in Mendeleev's periodic table. 
(c) How many elements were known at the time of Mendeleev's classification of 
elements? 
 
Answer:  (a) Properties of Germanium i.e. also called as eka-silicon were predicted on 
the basis of its position in Mendeleev's periodic table. 
(b) Beryllium and Gold are the two elements whose atomic weights were corrected on 
the basis of their positions in Mendeleev's periodic table. 
(c) There were 63 elements known at the time of Mendeleev's classification of 
elements. 
 
Q5 The electronic configuration of an element X is 2,8,7. 
(a) What is the group number of X? 
(b) What is the period number of X? 
(c) How many valence electrons are there in an atom of X? 
Answer: (a) X belongs to 17th group. 
(b) The period number of X is 3. 
(c) In atom of X there are 7 valence electrons. 
 
Q6 An element X combines with oxygen to form an oxide ionic XO 
. 
(a) How many electrons would be there in the outermost shell of the element X? 
(b) To which group of the periodic table does the element X belong? 
(c) Write the formula of the compound formed when X reacts with chlorine. 
Answer:   
(a) There would be 2 electrons in the outermost shell of the element X. 
(b) Element X belong to second group of the periodic table. 
(v) When X reacts with chlorine, the compound formed of the formula XCl2. 
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Q7. An element M has atomic no 11  
(a) Find the group and period of the element. 
(b) Is M a metal or nonmetal? 
(c) Write the formula of its chloride. 

 
Answer:  a) M belongs to group I  because it has one electron in outermost shell. M 
belongs to period 3 as it has three shells. 
(b) M is a metal because it has one valence electron and thus has tendency to lose 
one electron to attain stable electronic configuration. 
(c ) MCl2 
 
Q.8 (a) did Mendeleev have gaps in his periodic table? 
(b) any three limitations of Mendeleev’s classification. 
(c) does electronic configurations of atoms change in a period with increase in atomic 
number? 

 
Answer.(a)Gaps were left for undiscovered elements in the Mendeleev’s Periodic 
Table. 
(b)(i) Position of hydrogen was not justified. 
(ii)Increasing order of atomic mass could not be maintained. 
(iii) Isotopes have similar chemical properties but different atomic masses, they cannot 
be given separate places. 
(c)Number of shells remains the same, number of valence electrons goes on 
increasing 
from left to right in a period till octet is complete,e.g. 

 

Q.9  In the following table, are given eight elements A, B, C, D, E, F, G and H (here 
letters are not the usual symbols of the elements) of the Modern Periodic Table with 
the atomic numbers of the elements in parenthesis. 

 

 

1.  What is the electronic configuration of F? 
2.  Write the size of the atoms of E, F, G and H in decreasing order, 
3. Out of the three elements B, E and F, which one has the biggest atomic size? 
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Answer.  1. The electronic configuration of F(12) : 2, 8, 2 
2. H > G > F > E 
3. B has the biggest atomic size. 

Q.10  How does the electronic configuration of an atom of an element relate to its 
position in the modern periodic table? Explain with one example. 
 
Answer. The position of element depends upon number of valence electrons which 
in turn depends upon electronic configuration. Those elements which have same 
valence electrons, occupy same group. Those elements which have one valence 
electron belong to group 1. 
Elements with two valence electrons belong to group 2.  

Period number is equal to number of shells. If valence electrons are equal to 1, it 
belongs to group 1. If it has 2 shells, it belongs to second period, e.g. if element ‘X’ 
has atomic number 11, its electronic configuration is 2, 8,1. It has one valence 
electron, it belongs to group 1 and it has three shells therefore, it is in third period 

Question  (4 marks) 
Q1. Atoms of eight elements A, B, C, D, E, F, G and H have the same number of 
electronic shells but different number of electrons in their outermost shells. It was 
found that elements A and G combine to form an ionic compound which can also be 
extracted from sea water. Oxides of the elements A and B are basic in nature while 
those of E and F are acidic. The oxide of element D is almost neutral. Answer the 
following questions based on the information given herein: 

1.  To which group or period of the periodic table do the listed elements belong? 
2.  Which one of the eight elements would have the largest atomic radius? 
3. Which two elements amongst these are likely to be non-metals? 
4.  Which one of these eight elements is likely to be a semi-metal or metalloid? 

Answer. 

1.   A and B belong to group 1 and 2 because they form basic oxides. C belongs to 
group 13 as it has 3 valence electrons. D belongs to group 14 as it forms almost 
neutral oxide. E and F belong to group 15 – and 16 as they form acidic oxides, G 
belongs to group 17 as it has 7 valence electrons and H belongs to group 18. 
They belong to 3rd period of Periodic Table because sodium belongs to 3rd 
period and AG is NaCI, an ionic compound of sodium which can be obtained 
from sea water and A(Na) and G(CI) belong to 3rd period. 

2. A has the largest atomic radius. 
3. E and F are likely to be non-metals, because only non-metals form acidic oxides. 
4. D is likely to be metalloid or semi-metal.. 

 
 

 
 



 

 67 

Chapter-8:How Do Organism Reproduce 
 

 
 

INTRODUCTION 

 
Reproduction is the biological process by which new individual organisms – 
"offspring" – are produced from their "parent" or parents.  

Plant Reproduction 

Plants reproduce by several methods, if only a single plant body takes part into that, 
then it will be termed as -Asexual Reproduction. When two plant bodies (male and 
female gametes) take part into that then it will be known as - Sexual Reproduction. 
Asexual Reproduction Methods :- 

Methods Examples 

1. Fission Amoeba, Paramoecium, Plasmodium 

2. Fragmentation Algae (spirogyra) 

3. Regeneration Planaria, Hydra 

4. Budding  Yeast, Hydra 

5. Vegetative Propagation Potato tuber, Bryophyllum Leaf bud 

6. Spore formation Rhizopus, Fern 

1.A)Binary Fission in Amoeba 
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1.B) Multiple fission in Plasmodium                       2. Regeneration in Planaria 

                                                                                                                              

 

 

 

 

3. Fragmentation in Spirogyra   4. Budding in Hydra 

        

Vegetative Propagation: In many plants, parts like the root, stem and leaves develop 
into new plants under appropriate conditions. It is known as Vegetative Propagation. 
This property of vegetative propagation is used in methods such as layering or grafting 
to grow many plants like sugarcane, roses, or grapes for agricultural purposes. 
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Parts of a Flower 
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Question Bank 

Q1. Draw well labelled diagrams of reproductive systems of humans. 

Answer: 

             
 
Q2. What do you mean by STDs? Name any two STDs caused by bacteria and virus? 
Answer: A number of diseases occur to humans related to sexual activity or contact. 
These diseases are called Sexually Transmitted Diseases (STDs).  
STDs caused by bacteria: Syphilis, Gonorrhea 
STDs caused by a virus: HIV-AIDS, warts etc/ 
Q3. How can STDs be prevented? 
Answer: The transmission of STDs can be avoided by using birth control measures 
such as wearing a condom during the sexual act. 
Q4.Describe different methods of contraception or birth control. 
Answer: There can be mechanical, chemical and surgical methods. 
Mechanical methods: Use of condoms, Diaphragm, Intra Uterine Contraceptive Device 
(IUCD) of loop C 
Chemical methods: Use of spermicides, Oral contraceptive pills 
Surgical methods: Vasectomy, Tubectomy, Medical termination of pregnancy. 
Q5. Explain Menstruation or what happens when an egg is not fertilized? . Why is a 
stigma to be avoided about it? 
Answer: If the egg is not fertilised, it lives for about one day. Since the ovary releases 
one egg every month, the uterus also prepares itself every month to receive a fertilised 
egg. Thus its lining becomes thick and spongy. This would be required for nourishing 
the embryo if fertilisation 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 is necessary to avoid any stigma about it as it is a natural phenomenon related to 
reproductive system of body. 
 
Q6. Differentiate between self pollination and cross pollination. 
Answer:  

Self-Pollination Cross-Pollination 
If transfer of pollen from stamen to 
stigma occurs in the same flower, it is 
referred to as self-pollination.  

If the pollen is transferred from one 
flower to another, it is known as cross-
pollination. 
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Next generation of plants have 
characters same as that of their parent 
plants. 
 

Next generation of plants may have the 
characters different from the parent 
plants. 

 
 
Q7. Illustrate the course of events after fertilization in a flower. 
Answer: After fertilisation, the zygote 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. Meanwhile, the petals, sepals, 
stamens, style and stigma may shrivel and fall off. 
 
 

After Fertilization 
Part or Organ Develops into 

Ovule Seed 
Ovary Fruit 

 
Q8. List two functions each of the following parts of human female reproductive 
system. 
(a) Ovaries (b) Fallopian tubes (c) Uterus 
Answer:  
   

Part Function 
Ovaries It produces ovum. 

It produces sexual hormone. 
Fallopian tubes It conveys the ovum from the ovary to 

the uterus. 
It develops embryo into foetus. 

Uterus (i) It nourishes the fertilised ovum which 
develops into foetus.  
(ii) It holds the foetus till the baby is 
mature enough for birth. 

 
Q9. Mr. Shohayab is a scientist at an agricultural research station. He wants to grow 
some ornamental plants in disease free conditions. Plants in his garden suffered a lot 
last year because of many diseases. What technique he should adopt? Discuss the 
technique in brief. 
Answer: Mr. Shohayab should use tissue culture technique. In tissue culture, new 
plants are grown by removing tissue or separating cells from the growing tip of a plant. 
The cells are then placed in an artificial medium where they divide rapidly to form a 
small group of cells or callus. The callus is transferred to another medium containing 
hormones for growth and differentiation. The plantlets are then placed in the soil so 
that they can grow into mature plants. Using tissue culture, many plants can be grown 
from one parent in disease-free conditions. This technique is commonly used for 
ornamental plants. 
 
Q 10. What does HIV stands for? Is AIDS an infectious disease? List any four modes 
of spreading AIDS. 
Answer: HIV stands for Human Immunodeficiency Virus. 
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Yes, AIDS is an infectious disease. It is transmitted sexually or through exposure to 
contaminated blood. 
Four modes of spreading AIDS are : 
(i) Unprotected sex with an infected partner 
(ii) Use of contaminated needle and syringes 
(iii) Use of contaminated razors for shaving 
(iv) Transfusion of infected blood or blood products. 
 
Q. 11. List some disadvantages of vegetative propagation.  
Answer: Some disadvantages of vegetative propagation are: 
(i) Plants produced by this technique possess less vigour. 
(ii) They are more prone to diseases. 
(iii) They show no genetic variations. 
 
Q. 12. A child present in the womb of mother remains alive and grows without any 
difficulty despite having no direct mode of nutrition. How does a growing embryo get 
nutrition. Explain the related organ and its function. 
Answer: A growing embryo gets nutrition from mother’s body with the help of Placenta. 
Placenta is a specialised tissue between foetus and uterine wall of mother. It develops 
finger-like processes called villi, which grows into tissue of the uterus. 
Functions of placenta are listed below : 
(i) Provides nutrition 
(ii) Helps in the exchange of gases such as oxygen and carbon dioxide 
(iii) Helps in the excretion, that is the removal of nitrogenous waste material from the 
foetal blood to that of the mother. 
(iv) It secretes hormones such as oestrogen and progesterone. 
(v) Placenta provides protection by partitioning the blood of the foetus and the mother. 
Thus, unwanted materials such as germs cannot contaminate the blood of the foetus. 
(vi) Acts as a storage of glycogen. This glycogen gets converted to glucose and fulfils 
the energy requirement of the foetus. 
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Chapter 9: Heredity and Evolution 

 

Genetics - It is a branch of life science that deals with the study of heredity and variation. 
 
Heredity - The process by which the traits/characters of an organism are passed on from one 
generation to another is called heredity. 
 
Variation - The differences in the characters/traits between parents and offspring is known as 
variation. 

1) Somatic variation - It takes place in somatic (body) cells. It is neither inherited nor 
transmitted. 
Example - cutting of tails in dogs etc. 

2) Gametic / Genetic variation - It takes place in gamete/ reproductive cells. It is inherited 
as well as transmitted. 
Example - skin colour, body height etc. 

 
Variation during Reproduction -  

Variation during Asexual Reproduction Variation during Sexual Reproduction 

- Variations are fewer. 
- Occurs due to small inaccuracies in 

DNA copying. 

- Variations are large. 
- Occurs due to crossing over, separation 

of chromosomes, mutation. 

 
Importance of variation - It increases the chances of survival for organisms in a changing 
environment. 
 
Evolution - It is the sequence of gradual changes which takes place in the primitive organisms, 
over millions of years, in which new species are produced. 
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Traits - specific characteristics of an organism. It can be determined by genes or the environment, 
or more commonly by interactions between them. 
 

Acquired Traits Inherited Traits 

- Traits developed due to special 
conditions. 

- Traits are not inheritable. 
- Not helpful for evolution. 
- Examples - low weight of starving 

beetles. 

- Traits which are passed from one 
generation to the next generation. 

- Traits are inherited. 
- Helpful in evolution. 
- Example - Colour of eyes , hair  etc. 

 
Rules for the inheritance of the traits - Gregor Johann Mendel proposed the law of inheritance 
after experimenting in plant breeding and hybridization on garden pea (Pisum sativum). 
 
 
Mendel's law of inheritance -  

1) Law of Dominance - A dominant gene will express itself over the recessive gene. 
 

2) Law of Segregation - Parental genes are randomly separated to the germ cells such that 
each germ cell receives only one gene from each pair. 
 

3) Law of Independent Assortment - Genes for different traits are sorted separately from 
one another such that the inheritance of one trait is not dependent on the inheritance of 
the other trait. 

 

Heredity refers to the transmission of characters from parents to offspring.  

An inherited trait is a particular genetically determined feature that distinguishes a 
person from the others for example; attached or free ear lobes in human beings. 

Rules for the inheritance of traits: 
Mendel’s contribution:  Mendel worked out rules for inheritance of traits. Gregor 
Johann Mendel regarded as the ‘Father of Genetics’ performed his experiments with 
garden peas (Pisum sativum) in the garden behind his monastery. He observed a 
number of contrasting characters in garden peas and observed their inheritance. 

LAW OF DOMINANCE- In F1 progeny only dominant character appears, it doesn’t 
allow the appearance of recessive character. 
INDEPENENT INHERITANCE OF TRAITS- means after F2 progeny,  both the 
dominant and recessive characters appear. 
 

Some important terms 
1. Chromosomes are long thread-like structures present in the nucleus of a cell which 
contain hereditary information of the cell in the form of genes. 
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2. DNA is a chemical in the chromosome which carries 
the traits in a coded form. 
3. Gene is the part of a chromosome which controls a 
specific biological function. 

4. Contrasting characters: A pair of visible characters 
such as tall and dwarf, white and violet flowers, round 
and wrinkled seeds, green and yellow seeds etc. 

5. Dominant trait: The character which expresses itself in a (Ft) generation is dominant 
trait. Example : Tallness is a dominant character in pea plant. 

6. Recessive trait: The character which does not express itself but is present in a 
generation is recessive trait. Ex. dwarfism in the pea plant. 

7. Homozygous: A condition in which both the genes of same type are present for 
example; an organism has both the genes for tallness it is expressed as TT and genes 
for dwarfness are written as tt. 

8. Heterozygous: A condition in which both the genes are of different types for 
example; an organism has genes Tt it means it has a gene for tallness and the other 
for dwarfness only tall character is expressed. 

9. Genotype: It is genetic make-up of an individual for example; A pure tall plant is 
expressed as TT and hybrid tall as Tt. 

10. Phenotype: It is external appearance of the organism for example; a plant having 
Tt composition will appear tall although it has gene for dwarfness. 

11. Homologous pair of characters are those in which one member is contributed by 
the father and the other member by the mother and both have genes for the same 
character at the same position. 

Mendel’s Experiment: Mendel started his experiment on the pea plants. He 
conducted first monohybrid and then dihybrid crosses. 
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Monohybrid Cross: To observe inheritance of single pair of contrasting characters 

 
he took pure tall (genotype TT) and pure dwarf (genotype tt) pea plants and cross 
pollinated them to obtain first generation or first filial generation. In F1 generation he 
obtained only tall plants. This meant that only one of the parental traits was seen, not 
the mixture of the two.  

The plants of F generation or progeny are then Self Pollinated to obtain F2 generation 
or progeny. Now all plants were not tall.  

He obtained 75% tall plants and 25% dwarf plants i.e. the phenotypic ratio was 3:1. 
This indicates that in the F2 generation both tall and dwarf traits were inherited but 
tallness expressed itself. Tallness is a dominant trait and dwarfness is a recessive trait. 
F2 generation has a genotypic ratio of 1 : 2 : 1 of three types of plants represented by 
TT, Tt and tt as shown in the cross. 

Conclusion: Phenotypic ratio—Tall : Dwarf 3 : 1 
Genotype ratio—Pure Tall : Hybrid Tall : Pure Dwarf 1 : 2 : 1 

Law of Dominance: When parents having pure contrasting characters are crossed 
then only one character expresses itself in the F1 generation. This character is the 
dominant character and the character/factor which cannot express itself is called the 
recessive character. 

Dihybrid Cross: A breeding experiment dealing with two sets of contrasting characters 
at the same time.  

Dihybrid Cross: Mendel also carried out experiments to observe inheritance of two 
pairs of contrasting characters, which is called dihybrid cross. He cross bred pea 
plants bearing round green seed with plants bearing wrinkled and yellow seeds. In the 
F1 generation he obtained all round and yellow seeds it means round and yellow traits 
of seeds are dominant features while wrinkled and green are recessive. He self-
pollinated the plants of F1 generation to obtain F2 generation, he obtained four different 
types of seeds round yellow, round green, wrinkled yellow and wrinkled green in the 
ratio of 9 : 3 : 3 : 1. He concluded that traits are independently inherited 
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Conclusion 

• Round and yellow seeds-9. 
• Round and green seeds-3. 
• Wrinkled and yellow seeds-3. 
• Wrinkled and green seeds-1. 

 

How do germ cells i.e. gametes get single set of genes from parents who have two 
copies in them ? 
Each germ cell or gamete gets single set of genes because of reductional division or 
meiotic division  in the gamete producing cells of sex organs at the time of formation of 
gametes. 

How is the sex of a new born individual determined? 
It is the process by which sex of a new born can be determined. 

Different species use different strategies for this : 

• In some animals the temperature at which fertilized eggs are kept 
determines whether the developing animals will be males or females. 
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• Some animals like snails can change sex indicating that sex is not 
genetically determined. 

• In human beings sex of the individual is determined genetically; means 
genes inherited from the parents decide the sex of the offspring. 

Sex determination in human beings:  Sex of the baby will depend on fertilization. 
There are two possibilities : 

 

Autosomes: Those chromosomes which do not play any role in sex determination. 

Sex chromosomes: Those chromosomes which play a role in determining sex of the 
new born. 

• If the sperm having X chromosome fertilizes with ovum with X 
chromosome then the baby will have XX chromosome and it will be 
female. 

• If the sperm having Y chromosome fertilizes with ovum with X 
chromosome then the baby will have XY chromosomes and it will be male. 

Blood group determination-  
•  

Allele from the 
mother 

Allele from the 
father 

Genotype of  
offspring 

Phenotype of 
offspring 

A A AA A 

A B AB AB 

A O AO A 

B A AB AB 
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B B BB B 

B O BO B 

O O OO O 

 

 

IMPORTANCE OF VARIATION 
1.It enables organisms to adapt in changing environment. 
2.It forms the basis of heredity. 
3.It forms the raw material for evolution and development of new species. 
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QUESTION BANK 
 

Q.1) Define variation in relation to a species. Why is variation beneficial to the species?  
Ans. Variation refers to the differences in the characters or traits among the individuals of a 
species. 
Variations are beneficial to the species because they enable the organisms to adapt themselves 
in a changing environment. Variations form the basis of heredity. They form the raw materials 
for evolution and development of new species. 
 
Q.2) Mustard was growing in two fields- A and B. While Field A produced brown  
coloured seeds, field B produced yellow coloured seeds.  
It was observed that in field A, the offsprings showed only the parental trait for  
consecutive generations, whereas in field B, majority of the offsprings showed  
a variation in the progeny. 
What are the probable reasons for these? 
Ans. In field A, the reason for parental traits in consecutive generations of the offspring is self-
pollination.  
In field B, variation is seen to occur because of recombination of genes as cross -pollination is 
taking place. 
 
Q.3) Why are acquired traits not inherited? 
Ans. Acquired traits are those that organisms develop over the course of their lives. These 
characteristics can't be handed down because they're caused by non-reproductive tissue. 
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Q.4) Write the difference between Autosomes and Sex chromosomes. 
Ans.  The difference between autosomes and allosomes are -  
 

Autosomes Sex chromosomes 

- These determine the somatic traits of 
an organism. 

- Each pair appears in the similar form. 
- Most of the chromosomes are 

autosomes. 
- It shows Mendelian inheritance. 
- The number of autosomes in human 

beings is 44 or 22 pairs. 

- These determine the sex and sex 
linked inheritance of an organism. 

- The pair may differ from one another. 
- Only a few chromosomes are sex 

chromosomes. 
- It shows Non- Mendelian inheritance. 
- The number of sex chromosomes in 

human being is 2 or one pair. 

 
Q.5)A blue colour flower plant denoted by BB is crossbred with the white colour flower 
plant denoted by bb. 
(a) State the colour of flower you would expect in their F1  generation plants. 
(b) What must be the percentage of white flower plants in F2  generation if flowers of F1 
plants are self-pollinated? 
(c) State the expected ratio of the genotypes BB and Bb in the F2 progeny. ( Justify your 
answer with flow chart) 
Ans.            

        
 
Q.6) With the help of flow chart explain the mechanism of sex determination in humans. 
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Ans. In human beings, sex of an offspring is determined by the type of male haploid gamete 
that fuses with the female egg. The chromosome in the 23rd pair of a male gamete can be either 
X or Y. The female egg always has an X chromosome. 

-  When the male gametes with the X chromosome and fuses with the female egg then the 
child will be female(XX). 

- Similarly, when the male gametes with the Y chromosome fuses with the female egg 
then the offspring will be male(XY). 

- Flow chart for sex determination  in humans -    

                    
 
 
Q7) If there are 160 seeds  obtained after F2 progeny in monohybrid ratio, distribute 
these into different characters of plants according   to genotype ratio. 
Ans       1+2+1=4 
            160/4=40 
             40:80:40 
Q8) If there are 800 seeds obtained after F2 in Dihybrid ratio, distribute these into 
different characters of plants according to genotype ratio – 9:3:3:1. 
Ans        9+3+3+1 = 16   
              800/16= 50 
           50*9=450,    50*3=150,    50*3=150,     50*1=50 
Q9)  Illustrate the monohybrid cross conducted by Mendel. 
 
Answer:          
 
 
 
 
 
 
 
Q10) Illustrate the monohybrid cross of first generation in Mendel’s experiment or that 
of Self Pollination. 
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Chapter 12: Electricity 
 

Syllabus: 
Ohm’s law; Resistance, Resistivity, Factors on which the resistance of a conductor 
depends. Series combination of resistors, parallel combination of resistors and its 
applications in daily life. Heating effect of electric current and its applications in daily 
life. Electric power, Interrelation between P, V, I and R. 
Summary and Important concepts 

• Charge (Q): Charge is fundamental property of matter. Due to which ac 
charged body experience force in presence of other charged body. 

o SI unit of Charge : coulomb (C) 
o Charge on 1 electron : -1.6 x 10-19 C  
o Charge on 1 Proton : +1.6 x 10-19 C 
o Total charge on a body is integral multiple of charge on 1 electron or 1 

Proton 
• Electric Current (I): Electric current is expressed by the amount of charge 

flowing through a particular area in unit time. 
o SI Unit of Electric current : ampere (A). 
o I = Q/t 
o 1 Ampere = 1 Coulomb / 1 Second 
o 1 m A (milli ampere)= 10-3 A 
o 1 µ A (micro ampere) = 10-6 A. 
o Current is measured by Ammeter in an electric circuit , it has low 

resistance and is always connected in series. 
o Direction of Electric current is taken opposite to flow of electron or in 

same direction as of flow of positive charges. 
• Electric Potential Difference (V) :  Electric potential difference between two 

points in a circuit is defined as work done in moving a unit positive charge from 
one point to another. 

o V = W/Q 
o Si unit of electric potential difference is volt (V) 
o 1 volt : Potential difference between two points will be 1 V if  work done 

on moving  positive 1 C charge is 1 joule. Ie 1 volt = 1 joule/ 1 Coulomb = 
1J/1C. 

o In electric circuit potential difference is maintained by Battery 
o In electric circuit potential difference between two points is measured by 

Voltmeter . It has high resistance and always connected in parallel. 
o Current flows from high potential to lower potential. 
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• Ohm’s Law : Under the constant physical condition(such as temperature, 
length of wire , thickness) the potential difference across the conductor is 
directly proportional to the current flowing through the conductor. 

o ie. V ∝ I 
o V = I R , R is a constant called resistance for a given metal. 

 

 

o (V-I) graph for a conductor 

o  
o Slope of V-I graph is equal to resistance of conductor. 

• Resistance(R) : It is the property of a conductor to resist the flow of charges 
through it. 

o SI unit : ohm (Ω) 
o 1 ohm : When potential difference is 1 V and current through the circuit is 

1 A, then resistance is 1 Ω 
o 1 ohm = 1 volt/1ampere 
o Rheostat is a variable resistor 

 
• Factors on which the Resistance of a Conductor depends  

o Resistance of a uniform metallic conductor is:  
§ directly proportional to the length of conductor,(L) 
§  inversely proportional to the area of cross-section,(A) 
§  directly proportional to the temperature and 
§   depend on nature of material. 
§ R= ρ L/A     where ρ is resistivity of wire 

o Unit of resistivity is ohm-meter and it is a characteristic property of a 
material and is dependent on Temperature. 

§  Range of resistivity of metals and alloys is 10 -8 to 10 -6 Ωm.  
§  Range of resistivity of insulators is 10 12 to 10 17 Ωm.  
§  Resistivity of alloy is generally higher than that of its constituent 

metals.  
§ Alloys do not oxidize (burn) readily at high temperature, so they 

are commonly used in electrical heating devices. 
§ Copper and aluminium are used for electrical transmission lines as 

they have low resistivity. 
• Combination of Resistors 
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o Series combination : When two or more resistors are connected end to 
end, the arrangement is called series combination. 

§ Current through each resistor is same.  
§  Equivalent resistance is larger than the largest individual 

resistance. → 
§ Total voltage = Sum of voltage drops  

 
§ V=V1+V2+V3 → IR=IR1+IR2+IR3 , →R=R1+R2+R3 , R = equivalent 

resistance of circuit. 
o Parallel combination: When two or more resistances are connected 

between the same two points. 
§ Voltage across each resistor is same and equal to the applied 

voltage.  
§ Total current is equal to sum of currents through the individual 

resistances.  

 
§ I = I1 + I2 + I3 ⇒ V/R = V/R1 + V/R2 + V/R3 
§ 1/R = 1/R1 +1/R2+1/R3 ., R = equivalent resistance. 
§ Equivalent resistance is smaller than least individual resistance. 

o Advantages of Parallel Combination over Series Combination. 
§ In series circuit, when one component fails, the circuit is broken 

and none of the components works.  
§ Different appliances have different requirement of current. This 

cannot be satisfied in series combination in which  current remains 
the same throughout the circuit. 

§ The total resistance in a parallel circuit is decreased. 
• Heating Effect of Electric Circuit : If an electric circuit is purely resistive, the 

source of energy continually get dissipated  in form of heat.  
o Joule’s Law of Heating Effect of Electric Current: It states that heat 

produces (H) in a resistor is directly proportional to: 
§ Square of current flowing through it (I) 
§  Resistance (R) 
§ Time of flow of current (t) 
§ H= I2Rt  
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§ Using ohms law other forms: H= Vit=V2t/R 
o In electric bulb, most of the power consumed by the filament appears a 

heat and a small p of it is radiated in form of light. 
§ Filament of electric bulb is made up of tungsten because: (i) it 

does not oxidise readily at high temperature. (ii) it has high melting 
point 

o Electric Fuse: It is a safety device that protects our electrical appliances 
in case of short circuit overloading (sudden increase of current). 

§ Fuse is always connected in series with live wire. 
§ Fuse is made of thin wire (more resistance) and has low melting 

point 
§ Current capacity of fuse is slightly higher than that of the 

appliance ie if appliance needed 4.96 A current to work ,5A rated 
fuse will be suitable for it. 

• ELECTRIC POWER : The rate at which electric energy is consumed or 
dissipated in an electric circuit 

o  P = VI ⇒ P = I 2R = V 2 /R = work/time=qV/t 
o S.I. unit of power = Watt (W) ⇒ 1 Watt = 1 volt × 1 ampere  
o  Commercial unit of electric energy = Kilo Watt hour (KWh) ⇒ 1 KWh = 

3.6 × 10 6 J  
o 1 KWh = 1 unit of electric energy. 
o Using power rating (ex 100W,220V) we can easily calculate resistance  

 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 88 

MIND MAP 
 

 
 
 
 
Electric Current: The flow of electric charge is known as Electric Current. Electric 
current is carried by moving electrons through a conductor. 
 
How do we express electric current?  
Electric current is expressed by the amount of charge flowing through a particular area 
in unit time. In other words, it is the rate of flow of electric charges. 
 
Expression of Electric Current: Electric current is denoted by the letter ‘I’. Electric 
current is expressed by the rate of flow of electric charges. Rate of flow means, the 
amount of charge flowing through a particular area in unit time. 
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If a net electric charge (Q) flows through a cross-section of a conductor in time t, then 
 
 
 

 
 
Where I is electric current, Q is a net charge and t is time in second. 
SI Unit of Electric Charge and Current: S.I. unit of electric charge is coulomb (C).  
One coulomb is nearly equal to 6 x 1018  electrons. SI unit of electric current is ampere 
(A).  
Ampere is the flow of electric charge through a conductor at the rate of one coulomb 
per second.  
 
It means, if 1 coulomb of electric charge flows through a cross section for 1 second, it 
will be equal to 1 ampere. Therefore, 1 A = 1 C/s 
 
Direction of current electricity 
In circuits using metallic wires, electrons constitute the flow of charges. However, 
electrons were not known at the time when the phenomenon of electricity was first 
observed. So, electric current was considered to be the flow of positive charges and 
the direction of flow of positive charges was taken to be the direction of electric 
current. Conventionally, in an electric circuit the direction of electric current is taken as 
opposite to the direction of the flow of electrons, which are negative charges. 
 
 
 
 
  
Physical Quantity Instruments to measure it How is the instrument 

connected 
Current electricity Ammeter  In Series 
Potential Difference Voltmeter  In Parallel 

Electric Current  

Electrons 
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Milliampere and microampere 
Small quantities of current are expressed in milliampere (1 mA = 10–3 A) or in 
microampere (1 μA = 10–6 A). 
 
Potential difference @    Difference in electric pressure 
* A battery may consist of one or more electrical cells. 
* The difference of potential may be caused by a battery. 
* The chemical action within a cell is the cause for generation of potential difference 
across the terminals of the cell. 
* Electric potential difference between two points in an electric circuit carrying some 
current as the work done to move a unit charge from one point to the other. 
 
Potential difference (V) between two points = Work done (W)/Charge (Q) 
V = W/Q 
The SI unit of electric potential difference is volt (V), named after 
Alessandro Volta (1745–1827), an Italian physicist.  
 
1 Volt is 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 the 
other. 
Therefore, 1 volt =1 joule / 1 coulomb 
1 V = 1 J C–1 

 

 
 
 



 

 91 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

V ∝ I  => V = IR, where R= Resistance 
 
Resistance of a conductor depends on  

(iii) Length of the conductor 
(iv) Area of the cross section  
(v) Nature of its material. 

Thick wire has less resistance than thin wire. 
R = 𝜌 !

"
  

 
 
 

Some Intext Questions 
Short Answer type questions [2 Marks] 
Q. A current of 0.5 A is drawn by a filament of an electric bulb for 10 minutes. Find the 
amount of electric charge that flows through the circuit.  
Solution. We are given, I = 0.5 A; t = 10 min = 600 s. 
From Eq. for Electric charges, we have 
                          Q = It 
                              = 0.5 A  x 600 s 
                              = 300 C 
 
Q. How much work is done in moving a charge of 2 C across two points 
having a potential difference 12 V? 
Solution 
The amount of charge Q, that flows between two points at potential difference                       
V (= 12 V) is 2 C. Thus, the amount of work W, done in moving the charge  is 
W = VQ 
= 12 V x  2 C 
= 24 J. 
 
Q. (a) How much current will an electric bulb draw from a 220 V source, if the 
resistance of the bulb filament is 1200 ?  
     (b) How much current will an electric heater coil draw from a 220 V source, if the 
resistance of the heater coil is 100 Ω? What can you conclude? 
Answer 
(a) We are given V = 220 V; R = 1200 Ω 

Ohm’s Law: Potential 
difference is directly 

proportional to current at 
constant temperature. 
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From Ohm’s law  we have, V= IR, then I=V/R,   
                           the current I = 220 V/1200 Ω = 0.18 A. 
(b) We are given, V = 220 V, R = 100 Ω. 
From Ohm’s law  we have, V= IR, 
 Then current I = 220 V/100 Ω = 2.2 A. 
We can conclude that electrical equipment with higher resistance draws less intensity 
of current electricity. 
 
Q. A wire of given material having length l and area of cross-section A has a 
resistance of 4 Ω. What would be the resistance of another wire of the same material 
having length l/2 and area of cross-section 2A? 
Answer. For first wire, R1 = 𝜌 !

"
  = 4	Ω; 

 R2 = 𝜌 
!
"
#"

  = $
%
  !
"
 = $

%
  R1 

 
 
 
 
 
 

Some Important Questions 
Section A           (2 Marks) 

1. A student carries out an experiment and plots the I-V graph of three samples of 
nichrome wire with resistances R1 , R2 and R3 respectively. Identify largest and 
smallest resistance. 

 
2. A child has drawn the electric circuit to study Ohm’s law as shown in Figure. His 

teacher told that the circuit diagram needs correction. Study the circuit diagram 
and redraw it after making all corrections. 

 
3. The values of current I flowing in a given resistor for the corresponding values 

of potential difference V across the resistor are given below 

 
Plot the graph between V and I also calculate resistance of wire. 
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4. I) List the factors on which the resistance of a conductor in the shape of a wire 
depends. 
ii) Why are alloys commonly used in electrical heating devices? Give reason. 

5. Draw a circuit diagram of an electric circuit containing a cell, a key, an ammeter, 
a resistor of 2 Ω in series with a combination of two resistors (4 Ω each) in 
parallel and a voltmeter across the parallel combination. 

6. In the given circuit A,B,C,D are four lamps connected with a battery. 
a. What type of combination are lamp arranged in 
b. What are two advantages of parallel combination over series 

combination in domestic circuit. 

 
7. An electric lamp of resistance of 20 Ω and conductor of 4 Ω are connected to 60 

V battery. 
a. Calculate total resistance of circuit 
b. The current through the circuit. 

8. What is (a) the highest, (b) the lowest total resistance that can be secured by 
combinations of four coils of resistance 4 Ω, 8 Ω, 12 Ω, 24 Ω? 

 
 
Section B         (3 Marks) 
Activity based questions: 

9. State Ohm’s law? How can it be verified experimentally? Does it hold good 
under all conditions? Comment 

10. How will you infer with the help of an experiment that the same current flows 
through every part of the circuit containing three resistances in series connected 
to a battery? 

11. How will you conclude that the same potential difference (voltage) exists across 
three resistors connected in a parallel arrangement to a battery? 
Numerical Problems 

12. A metal wire has diameter of 0.25mm and electrical resistivity of 0.8 x 10-8 Ωm. 
a. What will be the length of this wire to make a resistance 5 Ω? 
b. How much will the resistance change, if the diameter of the wire is 

doubled. 
13. Consider the circuit diagram below 

 
If R1=R2=R3=R4=R5= 3 Ω 
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a. Identify series and parallel combination 
b. Equivalent resistance of circuit. 

14. Several electric bulbs designed to be used on a 220 V electric supply line, are 
rated 10 W. How many lamps can be connected in parallel with each other 
across the two wires of 220 V line if the maximum allowable current is 5 A? 

15. Find the current drawn from the battery by the network of four resistors shown 
in the figure.  

 
16.  Calculate the total cost of running the following  electrical devices in the month 

of January, if the  rate of 1 unit of electricity is  RS 6.00.   
a.  Electric heater of 1000 W for 5 hours daily.  
b.  Electric refrigerator of 400 W for 10 hours daily. 

17.  Three resistors of 10 Ω, 15 Ω and 20 Ω are connected  in series in a circuit. If 
the potential drop across the  15 Ω resistor is 3 V, find the current in the circuit  
and potential drop across the 10 Ω resistor.  

18.  A bulb is rated at 200V – 40W. What is its  resistance? 5 such bulbs are lighted 
for 5 hours.  Calculate the electrical energy consumed? Find  the cost if the rate 
is 5.10 per KWh 
 
Section C :CASE BASED STUDY QUESTIONS   (4 MARKS) 

19. Sir was demonstrating an experiment in his class with the setup as shown in the 
figure below 
 

  
Where 1 is nichrome wire of length l and cross sectional area A 
Where 2 is nichrome wire of length 2l and cross sectional area A 
Where 3 is nichrome wire of length l and cross sectional area 2A 
Where 4 is copper wire of length l and cross sectional area A. 

a. What sir is trying to establish with this activity? 
b. Notice the difference in the current in wire 1 and 4. Explain your 

observation 
c. Which wire has largest and least resistance? Explain with reasons 
d. If resistance of wire 1 is R ,what is the resistance of wire 3? 

 
20.  Read the passage given below and answer the following questions from 41 to 

45. The heating effect of current is obtained by transformation of electrical 
energy in heat energy. Just as mechanical energy used to overcome friction is 
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converted into heat, in the same way, electrical energy is converted into heat 
energy when an electric current flows through a resistance wire. The heat 
produced in a conductor, when a current flows through it is found to depend 
directly on (a) strength of current (b) resistance of the conductor (c) time for 
which the current flows. The mathematical expression is given by H = I2Rt. The 
electrical fuse, electrical heater, electric iron, electric geyser etc. all are based 
on the heating effect of current. 

a. What are the properties of heating element? 
b. What are the properties of electric fuse? 
c. When the current is doubled in a heating device and time is halved, the 

heat energy produced is? 
d. A fuse wire melts at 5 A. It is is desired that the fuse wire of same 

material melt at 10 A. The new radius of the wire is? 

 
 

HINTS / Model Answers of Some Important Questions 
Some important tips: 

a. While solving numerical, always write formula in  the beginning. Keep in mind 
that the essential steps  are properly shown and final answer is expressed  
along with a proper unit.  

b. Candidates should do calculations completely  otherwise marks are deducted 
for incomplete  calculations but do not waste a lot of time in tricky calculations. 

c. Try to attempt every question with relevant information. 
d. Draw proper electric circuit diagram 

………………………………………………………………………………………… 
 

1. Slope of I-V graph is equal to 1/R ,At given voltage I is maximum for R1, 
therefore, R1 is minimum 

 
2. Ammeter is connected in series in an electric circuit and voltmeter is connected 

in parallel to the resistor R. Positive terminals of ammeter and voltmeter are 
connected with the positive terminal of battery and negative terminals of 
ammeter and voltmeter are connected with the negative terminal of the battery. 
The correct circuit is shown below 
 

 
3.  
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4. Following factors on which resistance of a wire depends  

a. length of wire : R ∝ l 
b.  area of cross-section of wire : R ∝ 1/A 
c. resistivity of material of wire : R∝ ρ ∴ R= ρ l/ A 

ii. Alloys are used as heating elements as their resistivity and melting points 
both are very high 

5.  

 
6.  

a. In the circuit, all the lamps have same voltage, i.e. 60 V but each lamp is 
having different current. So, the lamps are arranged in parallel 
combination 

b. The two advantages of lamps in parallel combination are (i) if one lamp 
gets faulty, it will not affect the working of other lamps. (ii) in parallel 
combination of lamps, each lamp will use the full potential of the battery. 

7.  
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a. Resistance of the lamp = 20 Ω External resistance = 4 Ω (i) As both the 
lamp and external resistance are connected in series, therefore the total 
resistance, R = 20 + 4 = 24 Ω 

b.  Current, I= V /R = 6 /24 =0.25 A. 
8. (i) Highest resistance can be obtained by connecting the four coils in series. 

Then, R = 4Ω + 8Ω + 12Ω + 24Ω = 48Ω 
(ii) Lowest resistance can be obtained by connecting the four coils in parallel. 

 
9. For Ohm’s law: Ohm’s law states that the electric current flowing through a 

conductor is directly proportional to the potential difference across the ends of 
the conductor, provided the temperature and . other physical conditions of the 
conductor remain the same. 
For experimental verification: 

i)Connect the circuit as shown 

 

 ii) Note down the potential difference (V) shown by the voltmeter and the 
corresponding current (I) shown by the ammeter. 

iii) Change current in circuit using Rheostat, Note down corresponding 
reading of V and I. 

iv) Repeat 5 times and Plot V vs I graph . 

Conclusion: V vs I graph is a straight line ie V ∝  I  , hence ohms law is verified 

  

Ohm’s law holds good if the temperature of the conductor remains the same. 
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10.   

 
a. Connect three resistors of resistances R1, R2 and R3 in series 
b. Connect the ammeter between the resistors R1 and R2. , note the current 

let it be I 
c. Now disconnect the ammeter and connect it in between the resistors 

R2 and R3. The current will still be I 

Conclusion : Same amount of current flows through each resistor or element 
connected in series combination. 

11. , 

 
a. Connect three resistors of resistances R1, R2 and R3 in parallel 
b. Now connect a voltmeter across the parallel combination of resistors 

between a and b points. Note the reading of voltmeter. Let it be V. 
c. Now, disconnect the voltmeter and connect it across R1. Note the reading 

of voltmeter.  It will be V. 

Conclusion : When resistors are connected in parallel to each other, potential 
difference across each resistor is equal to the potential difference across the parallel 
combination of resistors. 

12. . 
i) 
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ii). 
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13.  

 

 
 
 

14.  

Here, current, I = 5 A, voltage, V = 220 V 
∴ Maximum power, P = I x V = 5 x 220 = 1100W 
Required no. of lamps =Max.Power/Powerof1lamp=1100/10=110 
∴ 110 lamps can be connected in parallel. 
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15. . 

 
16.  

 
17.  
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18.  

 

 
 

19.  
a. Factors affecting the Resistance 
b. In wire 4 we will observe greater current as wire made of copper will 

have less resistance then wire made up of nichrome 
c. Hint : R= ρ l/ A 

20. . 
a. High resistance, high melting point 
b. High resistance, low melting point. 
c. Hint : H = I 2 Rt 
d. Answer: Twice  

Minimum Learning Questions 

1. Solve all N.C.E.R.T in text questions and Examples 
2. Write all Units and all formulas of  

a. Current 
b. Potential difference 
c. Electric power 
d. Electrical energy/Heat 

3. With the help of a suitable circuit diagram prove  that the reciprocal of the 
equivalent resistance of a  group of resistances joined in parallel is equal to  the 
sum of the reciprocals of the individual resistances.  

4. With the help of a suitable circuit diagram prove  laws of series combination of 
resistances. 

5. State following laws and write their mathematical expression: 
a. Ohm’s Law 
b. Joule’s Law of heating effect 

6. Write two advantages of parallel combination over series combination. 
7. Why Tungsten is used as Filament of electric bulb 
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Chapter 13: Magnetic Effects of Current 
 
Magnet:   
Magnet is an object that attracts objects made of iron, cobalt and nickel. Magnet 
comes to rest in North – South direction, when suspended freely. 

Use of Magnets: Magnets are used 

• in refrigerators. 
• in radio and stereo speakers. 
• in audio and video cassette players. 
• in children’s toys and; 
• on hard discs and floppies of computers. 

Properties of Magnet 

• A free suspended magnet always points towards the north and south 
direction. 

• The pole of a magnet which points toward north direction is called north 
pole or north-seeking. 

• The pole of a magnet which points toward south direction is called south 
pole or south seeking. 

• Like poles of magnets repel each other while unlike poles of magnets 
attract each other. 

Magnetic field: The area around a magnet where a magnetic force is experienced is 
called the magnetic field. It is a quantity that has both direction and magnitude, (i.e., 
Vector quantity). 

 

Magnetic field and field lines: The influence of force surrounding a magnet is called 
magnetic field. In the magnetic field, the force exerted by a magnet can be detected 
using a compass or any other magnet. 
The magnetic field is represented by magnetic field lines. 
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The imaginary lines of magnetic field around a magnet are called field line or field line 
of magnet. When iron fillings are allowed to settle around a bar magnet, they get 
arranged in a pattern which mimics the magnetic field lines. Field line of a magnet can 
also be detected using a compass. Magnetic field is a vector quantity, i.e. it has both 
direction and magnitude. 

Direction of field line: Outside the magnet, the direction of magnetic field line is taken 
from North pole to South Pole. Inside the magnet, the direction of magnetic field line is 
taken from South pole to North pole. 

Strength of magnetic field: The closeness of field lines shows the relative strength of 
magnetic field, i.e. closer lines show stronger magnetic field and vice – versa. 
Crowded field lines near the poles of magnet show more strength. 

Properties of magnetic field lines 
(i) They do not intersect each other. 
(ii) It is taken by convention that magnetic field lines emerge from North pole and 
merge at the South pole. Inside the magnet, their direction is from South pole to North 
pole. Therefore magnetic field lines are closed curves. 

Magnetic field lines due to current a current carrying straight conductor 
A current carrying straight conductor has magnetic field in the form of concentric 

circles, around it.  
Let a current carrying conductor be suspended vertically and the electric current is 
flowing from south to north. In this case, the direction of magnetic field will be 
anticlockwise. If the current is flowing from north to south, the direction of magnetic 
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field will be clockwise. 
 

Right-Hand Thumb Rule: If a current carrying conductor is held by right hand, 
keeping the thumb straight and if the direction of electric current is in the direction of 
thumb, then the direction of wrapping of other fingers will show the direction of 
magnetic field. 

 

Maxwell’s Corkscrew rule: As per Maxwell’s Corkscrew Rule, if the direction of 
forward movement of screw shows the direction of the current, then the direction of 
rotation of screw shows the direction of magnetic field. 

 

Properties of magnetic field 

• The magnitude of magnetic field increases with increase in electric current 
and decreases with decrease in electric current. 

• The magnitude of magnetic field produced by electric current decreases 
with increase in distance and vice – versa. The size of concentric circles 
of magnetic field lines increases with distance from the conductor, which 
shows that magnetic field decreases with distance. 

• Magnetic field lines are always parallel to each other. 
• No two field lines cross each other. 
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Magnetic field due to a current in a Solenoid: Solenoid is the coil with many circular 
turns of insulated copper wire wrapped closely in the shape of a cylinder. A current 
carrying solenoid produces similar pattern of magnetic field as a bar magnet. One end 
of solenoid behaves as the north pole and another end behaves as the south pole. 

 
 
Magnetic field produced by a solenoid is similar to a bar magnet. 
The strength of magnetic field is proportional to the number of turns and magnitude of 
current. 
 
Electromagnet 
Magnet formed by producing magnetic field inside a solenoid is called electromagnet. 

 
Electromagnet: An electromagnet consists of a long coil of insulated copper wire 
wrapped on a soft iron. 
Magnet formed by producing magnetic field inside a solenoid is called electromagnet. 

 

Force on a current carrying conductor in a magnetic field: A current carrying 
conductor exerts a force when a magnet is placed in its vicinity. Similarly, a magnet 
also exerts equal and opposite force on the current carrying conductor. This was 
suggested by Marie Ampere, a French Physicist and considered as founder of science 
of electromagnetism. 
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The direction of force over the conductor gets reversed with the change in direction of 
flow of electric current.  

Fleming’s Left-Hand Rule: If the direction of electric current is perpendicular to the 
magnetic field, the direction of force is also perpendicular to both of them.  

The Fleming’s Left Hand Rule states that if the left hand is stretched in a way that the 
index finger, the middle finger and the thumb are in mutually perpendicular directions, 
then the index finger and middle finger of a stretched left hand show the direction of 
magnetic field and direction of electric current respectively and the thumb shows the 
direction of motion or force acting on the conductor.  

Many devices, such as electric motor, electric generator, loudspeaker, etc. work on 
Fleming’s Left Hand Rule. 

 

Electric motor: A device that converts electrical energy to mechanical energy. It is of 
two types : AC and DC Motor. 
Electrical energy is converted into mechanical energy by using and electric motor. 
Electric motor works on the basis of rule suggested by Marie Ampere and Fleming’s 
Left Hand Rule. 

Principle of Electric Motor: When a rectangular coil is placed in a magnetic field and 
a current is passed through it, force acts on the coil, which rotates it continuously. With 
the rotation of the coil, the shaft attached to it also rotates. 
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Construction: It consists of the following parts : 

• Armature: It is a rectangular coil (ABCD) which is suspended between the 
two poles of a magnetic field. 
The electric supply to the coil is connected with a commutator. 

• Commutator or Split – ring: Commutator is a device which reverses the 
direction of flow of electric current through a circuit. It is two halves of the 
same metallic ring. 

• Magnet: Magnetic field is supplied bv a permanent magnet NS. 
• Sliding contacts or Brushes Q which are fixed. 
• Battery: These are consists of few cells. 

Working: When an electric current is supplied to the coil of the electric motor, it gets 
deflected because of magnetic field. As it reaches the halfway, the split ring which acts 
as commutator reverses the direction of flow of electric current. Reversal of direction of 
the current, reverses the direction of forces acting on the coil. The change in direction 
of force pushes the coil, and it moves another half turn. Thus, the coil completes one 
rotation around the axle. Continuation of this process keeps the motor in rotation. 

In commercial motor, electromagnet instead of permanent magnet and armature is 
used. Armature is a soft iron core with large number of conducting wire turns over it. 
Large number of turns of conducting wire enhances the magnetic field produced by 
armature. 

Uses of motors : 

• Used in electric fans. 
• Used for pumping water. 
• Used in various toys. 

Electromagnetic Induction: Michael Faraday, an English Physicist is supposed to 
have studied the generation of electric current using a magnetic field and a conductor. 
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Electricity production as a result of magnetism (induced current) is called 
Electromagnetic Induction. 

 
When a conductor is set to move inside a magnetic field or a magnetic field is set to be 
changing around a conductor, electric current is induced in the conductor. This is just 
opposite to the exertion of force by a current carrying conductor inside a magnetic 
field. In other words, when a conductor is brought in relative motion vis – a – vis a 
magnetic field, a potential difference is induced in it. This is known as electromagnetic 
induction. 

Fleming’s Right-Hand Rule: Electromagnetic induction can be explained with the 
help of Fleming’s Right Hand Rule.  

If the right hand is structured in a way that the index (fore ginger) finger, middle finger 
and thumb are in mutually perpendicular directions, then the thumb shows direction of 
induced current in the conductor. 

 

 
 
Electromagnetic induction is used in the conversion of kinetic energy into electrical 
energy. 

 

D.C – Direct Current: Current that flows in one direction only is called Direct current. 
Electrochemical cells produce direct current. 
Advantages of A.C. over D.C 

• Cost of generation of A.C is much less than that of D.C. 
• A.C can be easily converted to D.C. 
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• A.C can be controlled by the use of choke which involves less loss of 
power whereas, D.C can be controlled using resistances which involves 
high energy loss. 

• AC can be transmitted over long distances without much loss of energy. 
• AC machines are stout and durable and do not need much maintenance. 

Disadvantages of AC 

• AC cannot be used for the electrolysis process or showing 
electromagnetism as it reverses its polarity. 

• AC is more dangerous than DC. 

Domestic Electric Circuits: We receive electric supply through mains supported 
through the poles or cables. In our houses, we receive AC electric power of 220 V with 
a frequency of 50 Hz. 
The 3 wires are as follows 

• Live wire – (Red insulated, Positive) 
• Neutral wire – (Black insulated, Negative) 
• Earth wire – (Green insulated) for safety measure to ensure that any 

leakage of current to a metallic body does not give any serious shock to a 
user. 

 

 

Short Circuit: Short-circuiting is caused by the touching of live wires and neutral wire 
and sudden a large current flows. 
It happens due to 

• damage pf insulation in power lines. 
• a fault in an electrical appliance. 

Overloading of an Electric Circuit: The overheating of electrical wire in any circuit 
due to the flow of a large current through it is called overloading of the electrical circuit. 
When a sudden large amount of current flows through the wire, it causes overheating 
of wire and may cause fire also. 



 

 111 

Electric Fuse: It is a protective device used for protecting the circuit from short-
circuiting and overloading. It is a piece of thin wire of material having a low melting 
point and high resistance. 

• Fuse is always connected to live wire. 
• Fuse is always connected in series to the electric circuit. 
• Fuse is always connected to the beginning of an electric circuit. 
• Fuse works on the heating effect. 

 

Magnetic field: The area around a magnet in which other magnet feels force of 
attraction or repulsion is called Magnetic field. 

Magnetic field lines: The closed curved imaginary lines in the magnetic field which 
indicate the direction of motion of north pole in the magnetic field if a magnet is free to 
do so. 

Right hand thumb rule: According to this rule “if current carrying conductor is held in 
the right hand in such a way that thumb indicate the direction of current, then the 
curled finger indicates the direction of magnetic field lines around conductor.” 

Fleming’s left hand rule: According to this rule, “if the thumb, forefinger and middle 
finger of the left hand are stretched perpendicular to each other and if the fore-finger 
gives the direction of magnetic field, middle finger gives the direction of current, then 
the thumb will give the direction of motion or the force acting on the current-carrying 
conductor.” 

Principle of an electric motor: A motor works on the principle that when a 
rectangular coil is placed in a magnetic field and current passes through it, a force acts 
on the coil which rotates it continuously. 
When the coil rotates, the shaft attached to it also rotates. In this way the electrical 
energy supplied to the motor is converted into the mechanical energy of rotation. 

Principle of an electric generator: It is based on the principle of electromagnetic 
induction. It states that “an induced current is produced in a coil placed in a region 
where the magnetic field changes with time.” The direction of induced current is given 
by Fleming’s right-hand rule. An electric generator converts mechanical energy into 
electrical energy. 
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Electromagnetic induction: The phenomenon of setting up of an electric current or 
an induced EMI by changing the magnetic lines of force by a moving conductor is 
called electromagnetic induction.  

Fleming’s right-hand rule: The direction of the induced current is given by Fleming’s 
right-hand rule. According to this rule if the thumb, forefinger and middle finger of the 
right hand are stretched perpendicular to each other and if the fore-finger gives the 
direction of the magnetic field and the thumb gives the direction of motion, then the 
middle finger will give the direction of the induced current in the conductor. 

QUESTION BANK 

(A) A statement of assertion followed by a statement of reason is given. Choose the 
correct answer out of the following choices. 
(a) Both assertion and reason are true, and reason is correct explanation of the 
assertion. 
(b) Both assertion and reason are true, but reason is not the correct explanation of the 
assertion. 
(c) Assertion is true, but reason is false. 
(d) Assertion is false, but reason is true. 

1. Assertion : The magnetic field produced by a current carrying solenoid is 
independent of its length and cross sectional area. 
Reason : The magnetic field inside the solenoid is uniform. 
Answer: (b)  

2. Assertion : No net force acts on a rectangular coil carrying a steady current when 
suspended freely in a uniform magnetic field. 
Reason : Forces acting on each pair of the opposite sides of the coil are equal and 
opposite. 
Answer: (a) 
 
3.  Assertion : The direction of force is given by Fleming’s left hand rule. 
Reason : A magnetic field exert a force on a moving charge in the same direction as 
the direction of field itself. 
Answer: (c) 
 
4.  Assertion : For a point on the axis of a circular coil carrying current, magnetic field 
is maximum at the centre of the coil. 
Reason : Magnetic field is proportional to the distance of point from the circular coil. 
Answer: (c) 
 
Case Based Question:- 
 
Read the passage given below and answer the following questions. 
An electric motor is a rotating device that converts electrical energy into mechanical 
energy. Electric motor is used as an important component in electric fans, 
refrigerators, mixers, washing machines, computers, MP3 players, etc. 
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An electric motor consists of a rectangular coil 
ABCD of insulated copper wire. The coil is placed 
between the two poles of a magnetic field such 
that the arm AB and CD are perpendicular to the 
direction of the magnetic field. The ends of the 
coil are connected to the two halves P and Q of 
a split ring. The inner sides of these halves are 

insulated and attached to an axle. The external conducting edges of P and Q touch 
two conducting stationary brushes X and Y, respectively, as shown in the figure. 
Commercial motors use an electromagnet in place of a permanent magnet. 
1. What are the roles of split rings? 
2. What is the  effect of the direction of current in the coil on the size of the turning 
effect on the coil of an electric motor? 
3. Name the device that makes contact with the rotating rings and through them 
current is supplied to coil in an electric motor. 
 
Answer: 1. Split rings are used to reverse the direction of current in coil. 

2. The direction of current in the coil has no effect on the size of the turning 
effect on the coil of an electric motor. 

3. Brushes make the contact with the rotating rings and through them current is 
supplied to coil in an electric motor. 

 
 
Some Important Questions:- 
1. State Right Hand Thumb rule to find the direction of the magnetic field around a 
current carrying straight conductor. 
(b) How will the magnetic field be affected on: 

(i) increasing the current through the conductor 
(ii) reversing the direction of flow of current in the conductor? 

Answer:   (a) It states that you are holding a current carrying straight 
conductor in your right hand such that the thumb points towards the direction of 
current. Then your finger will wrap around the conductor in the direction of the field 
lines of the magnetic field. 
(b)  (i) If the current is increased, the magnetic field strength also increases. 

(ii) If the direction of current is reversed, the direction of magnetic field also get  
                reversed. 
 
2.   State how the magnetic field produced by a straight current carrying conductor at a 
point depends on (a) current through the conductor (b) distance of point from 
conductor. 
Answer:  Strength of magnetic field produced by a straight current carrying 
wire at a given point is 

(a) directly proportional to the current passing through it. 
(b) inversely proportional to the distance of that point from the wire. 
 
  B ∝  &

'
    ;  Where B = Magnetic Field; I = Current; r = distance 

between wire and point of observation. 
 
MCQ Type Questions:- 
1. Which of the following correctly describes the magnetic field near a long straight 
wire ? 
   (i) the field consists of straight lines perpendicular to the wire 
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  (ii) the field consists of straight lines parallel to the wire 
   (iii) the field consists of radial lines originating from the wire 
  (iv) the field consists of concentric circles centred on the wire 
Answer: 
  (iv) The field consists of concentric circles centred on the wire 

2.  The phenomenon of electromagnetic induction is 
  (i) the process of charging a body 
  (ii) the process of generating magnetic field due to a current passing through a     
                coil 
  (iii) producing induced current in a coil due to relative motion between a magnet    
                 and the coil 
  (iv) the process of rotating a coil of an electric motor 
Answer: 
  (iii) Producing induced current in a coil due to relative motion between a magnet   
        and the coil 

Question 3 
The device used for producing electric current is called a 
  (i) generator 
  (ii) galvanometer 
  (iii) ammeter 
  (iv) motor 
Answer: 
  (i) Generator. 

Question 4 
The essential difference between an AC generator and a DC generator is that 
  (i) AC generator has an electromagnet while a DC generator has permanent  
               magnet 
  (ii) DC generator will generate a higher voltage 
  (iii) AC generator will generate a higher voltage 
  (iv) AC generator has slip rings while the DC generator has a commutator 
Answer: 
  (iv) AC generator has slip rings while the DC generator has a commutator 

Question 5 
At the time of short circuit, the current in the circuit 
  (i) reduces substantially 
  (ii) does not change 
  (iii) increases heavily 
  (iv) varies continuously 
Answer: 
  (iii) Increases heavily. 

Short Answer Type Questions:- 

1. What is the principle of an electric motor? 
Answer : 
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Principle of an electric motor: 
The working of the electric motor is based on the mechanical effect of an electric 
current. A conductor carrying a current placed in a magnetic field experiences a 
mechanical force. 
In the motor, when a current is passed through a rectangular coil of wire placed in a 
magnetic field, the coil rotates continuously. 

 
2. What is the role of the split ring in an electric motor? 
Answer: 
In electric motor, the split ring acts as a commutator. A device that reverses the 
direction of flow of current through a circuit is called a commutator. The reversal of 
current also reverses the direction of force acting on the two arms AB and CD. 

 
3. Explain different ways to induce current in a coil. 
Answer: 
Current can be induced in a coil either by moving it in a magnetic field or by changing 
the magnetic field around it. The induced current is found to be the highest when the 
direction of motion of the coil is at right angles to the magnetic field. The process, by 
which a changing magnetic field in a conductor induces a current in another conductor, 
is called electromagnetic induction. 

4. State the principle of an electric generator. 
Answer: 
A generator is also known as a dynamo. It is a device used to convert mechanical 
energy in to electrical energy. The mechanical energy is used to rotate a conductor in 
a magnetic field to produce electricity. It is an application of electromagnetic induction. 
An A.C generator generates an alternating current. 
A D.C generator is used to deliver a current, which flows in the same direction. 

5. Name some source of direct current. 
Answer: 
The source of direct current is a split-ring type commutator, one brush is at all times in 
contact with the arm moving up in the field, while the other is in contact with the arm 
moving down. Thus a unidirectional current is produced. 

6. Which sources produce alternating current? 
Answer: 
The sources which produce alternating current is a permanent magnet called the field 
magnet, armature, slip ring and carbon brushes. After every half rotation the polarity of 
the current in the respective arms changes. Such a current, Which changes direction 
after equal intervals of time, is called an alternating current. 

7. What is the function of an earth wire ? Why is it necessary to earth metallic 
appliances ? 
Answer: Earth wire is a safety measure that provides a low resistance conducting path 
to the current. Sometimes due to excess heat or wear and tear, the live wire comes in 
direct contact with the metallic cover of the appliances, which can give an electric 
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shock on touching them. To prevent from the shock, the metallic part is connected to 
the earth through a three-pin plug due to which the current flows to the earth at the 
instant there is a short circuit. 

 

It is necessary to earth metallic appliances because it ensures that if there is any 
current leakage in the metallic cover, the potential of the appliance becomes equal to 
that of the earth. The potential of the earth is zero. As a result, the person handling the 
appliance will not get an electric shock. 

Long Answer Type Questions:- 

1.  (a) A coil of insulated copper wire is connected to a galvanometer. With the help of 
a labelled diagram state what would be seen if a bar magnet with its south pole 
towards one face of this coil is 
   (i) moved quickly towards it, 
   (ii) moved quickly away from it, 
   (iii) placed near its one face? 
  (b) Name the phenomena involved in the above cases. 

(c) State Fleming’s right hand rule. 

Answer: (a) If a coil of insulated wire is connected to a galvanometer and a bar magnet 
with south pole is moved towards one face of the coil then, given situation is shown in 
the figure. 

(i) Moved quickly towards the coil : A current is induced in 
clockwise direction in the coil with respect to the side facing 
the north pole of the magnet and needle of galvanometer 
will deflect in one direction from zero position. 

 

(ii) Moved quickly away from coil : A current is induced in 
anti-clockwise direction in the coil with respect to the side 
facing the north pole of the magnet and the needle of the 
galvanometer will deflect in opposite direction from (i). 

 

 

 

(iii) Placed near its one face : No deflection of the needle of galvanometer is observed. 
(b) The phenomena involved is called electromagnetic induction. 
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(c) Fleming’s right hand rule: Stretch the right hand such that the first finger, the central 
finger and the thumb are mutually perpendicular to each other. If the first finger points 
along the direction of the field (magnetic field) and the thumb points along the direction 
of motion of the conductor, then the direction of induced current is given by the 
direction of the central finger. 
 

Chapter 15: Our Environment 
 

Concept Map 
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Environment - The area where living organisms live is known as the environment. 
 
Ecosystem - It is the habitat where the biotic and abiotic components interact with each other. 
 

Environment Ecosystem 

- surrounding where organisms live. 
- comprises physical components. 
- provides a living space for the 

elements. 
- Environment can be macro or micro. 
- An organism’s environment changes as 

it moves from one place to another. 
- Environment is just a place in time. 

- Habitat where the biotic and abiotic 
components interact with each other. 

- comprises biological components. 
- provides interaction between the 

elements. 
- Ecosystems can be aquatic or 

terrestrial. 
- The ecosystem remains the same no 

matter where the organism travels. 
- Ecosystem depends upon all the 

essential life processes such as 
photosynthesis. 

 
Types of ecosystem - 

1) Natural ecosystem ( Forest ecosystem, grassland ecosystem, aquatic ecosystem etc.) 
2) Artificial ecosystem ( Garden, Aquarium etc.) 

 
Components of ecosystem -  

1) Abiotic component - These are non-living components of an ecosystem. It includes - 
- Edaphic factors like soil texture, topography, water, air etc. 
- Inorganic substances like carbon dioxide, nitrogen, oxygen, water etc. 
- Organic compounds like proteins, carbohydrates, and lipids. 
- Climatic factors like sunlight temperature, pressure humidity, moisture etc.  

 
2) Biotic components - All living organisms make the biotic component of an ecosystem. 

It includes -  
A) Producers - all green plants are called producers as they prepare the food by 

photosynthesis. They are also called autotrophs. 
B) Consumers - organisms which consume other organisms or their products as 

their food. Example - animals and other living organisms. 
C) Decomposers - Fungi and bacteria which break down (decompose) the dead 

plants, animals complex compounds into the simpler one. 
 
Types of consumer -  

1) Herbivores - grass eaters ( cow, goat, deer etc) 
2) Carnivores - flesh eaters ( tiger, lion etc) 
3) Omnivores - feed on both plant and flesh ( crow etc) 
4) Parasites - live and feed on the host body (plasmodium etc) 

 
Food chain -  It is a series of organisms in which one organism eats another organism as food. 



 

 119 

                     
 
Food web - In any ecosystem, there can be many food chains which are interlinked at various 
levels. Thus , many food chains form a network which is called food web. 

                       
 
Trophic level - Each step or level of the food chain forms a trophic level. 
Autotrophs or the producers are at the first trophic level. 
  
flow of energy - Out of energy consumed by an organism at a particular trophic level, 90% is 
utilised for its own need and the rest 10% is left for the organism of the next trophic level. It is 
known as ten percent law. 
 
Pyramid of trophic level -  

- It is a graphical representation. 
- It always starts with producers. 
- Its different types are - 

A) Pyramid of numbers - gives the number of organisms present at each trophic 
level. It is always upright as in an ecosystem the producers are always more in 
numbers. 
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B) Pyramid of energy - is always upright as it shows the flow of energy from one 
trophic level to the next trophic level. 

                                        
 
Biomagnification: The increase in the concentration of the harmful chemicals in the body of an 
an organism per unit its mass at each successive trophic level in a food chain is known as 
biomagnification. 
 
Biodegradable substance - Substance which can be decomposed by microorganisms. All the 
organic substances are biodegradable. 
 
Non-biodegradable substance - Substance which cannot be decomposed by microorganisms. 
All inorganic substances are non-biodegradable. 
 
Ozone layer depletion - Ozone layer is also known as stratosphere. It works like a protective 
shield for living beings. Ozone is formed in upper atmosphere by the reaction of ultraviolet 
(UV) radiations on oxygen (02) molecule.         

                
CFCs (Chlorofluorocarbon) released into the atmosphere react chemically with ozone 
molecules and are depleting the layer. It is used in refrigerators , fire extinguishers and aerosol 
spray.  
 
Waste management - It involves all the activities and actions required to manage waste from 
its inception to its final disposal. 
Steps involved -  

● Segregation of waste 
● Collection 
● Transport 
● Treatment 
● Processing & Recycling 
● Disposal 

 
Problem of waste disposal - Plastic waste is a serious concern because it is non-degradable. 
Proper segregation of waste before disposal helps us to save our environment. 
 
The environment includes our physical surroundings like air (or atmosphere), water 
bodies, soil (land and all the organisms such as plants, animals, human beings and 
micro-organisms like bacteria and fungi (called decomposers). The waste materials 
produced by the various activities of man £nd animals are poisonous to some extent 
and can be divided into two main groups 
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1. Biodegradable Wastes: Substances that are broken down by the biological 
processes are said to be biodegradable. These substances are decomposed through 
the actions of fungi, bacteria, and other living organisms. Temperature and sunlight 
also play an important role in the decomposition of biodegradable substances. 
For Examples: Food waste, trees leaves, urine and fecal matter, sewage agricultural 
residue, paper, wood, cloth, cow-dung etc. 

2. Non-Biodegradable Wastes: Substances that are not broken down by biological 
processes. These substances may be in solid, liquid or gaseous form. These 
substances are inert and simply persist in the environment for a long time or may harm 
the various members of the ecosystem. 
For Examples: These includes DDT (Di-chloro-di phenyl trichloro ethane-in-phenyl tri 
chloro ethane), insecticides, pesticides, mercury, lead, arsenic aluminium, plastics, 
polythene bags, glass, radioactive wastes. These non-biodegradable wastes are major 
pollutants of the environment. 

Harmful effects of biodegradable and Non-Biodegradable Substance 

1. The waste destroys the natural beauty and our surroundings become 
dirty. 

2. Decomposition of these wastes results in the production of foul smell, 
which spreads to the surrounding areas. 

3. These wastes may also block the drains creating pools of waste, which 
becomes the breeding sites of mosquitoes. The latter is carriers of 
diseases like malaria and dengue. 

Difference between Biodegradable and Non-Biodegradable wastes 

Biodegradable wastes Non-Biodegradable wastes 

1. The wastes that are broken 
down naturally by microbial action. 

1. The wastes that are not broken 
down by the microbes. 

2. Biodegradation forms harmless 
and non- poisonous products. 2. No such action is possible. 

3. They release raw materials back 
to nature. 

3. They do not release raw 
materials. 

4. They pollute the environment 
only when they are produced in 
quantity beyond the capacity of the 
environment to degrade them. 

4. Non-biodegradable wastes 
pollute the environment even in 
small quantity. 
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5. Bioconcentration does not occur. 
5. Bioconcentration or 
biomagnifications occurs when 
wastes enter food chains. 

6. Recycling is possible both 
naturally or through human efforts. 

6. Recycling is possible only 
through human efforts. 

Ecosystem: An ecosystem is a self-contained unit of living things (plants, animals and 
decomposers), and their non-living environment (soil, air and water). For example; a 
forest, a pond, a lake, a green land etc. 
In an ecosystem, energy and matter are continuously exchanged between living and 
non¬living components. 
An ecosystem can be both natural or man-made. Some examples of natural 
ecosystems are grass land, forest, sea, river, desert, mountain, pond, lake etc. 

The desert, grass land and mountains represent the terrestrial ecosystem (land-based 
ecosystem). 
The ponds, rivers, lakes and sea represent the aquatic ecosystem (water-based 
ecosystem). Man-made artificial ecosystems are garden, crop fields, park, aquarium, 
etc. 

 

Components of Ecosystem: There are two components of an ecosystem : (i) biotic 
component and (ii) abiotic component. 
1. Biotic component: It includes three types of organisms : 
(a) Producers: All green plants, blue green algae can produce their food (Sugar and 
starch) from inorganic substance using light energy (Photosynthesis). Therefore, all 
green plants are called producers. They are also called autotrophs. 
Planktons are very minute or microscopic organisms freely floating on the surface of 
water in a pond, lake, river or ocean. Planktons are of two types : Phyto-planktons and 
Zooplanktons. 
The microscopic aquatic plants freely floating on the surface of water are called phyto-
planktons. 
The microscopic aquatic animals freely floating on water are called zooplanktons. The 
freely floating protozoa are an example of zooplankton. 

(b) Consumers: They are organisms which consume other organisms or their 
products as their food. All animals belong to this category. The consumers depend 
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upon producers for their food directly or indirectly. They get their food by eating other 
organisms or their products. For example, man, goat, deer, fish, lion, cow, buffalo, etc., 
are common consumers. 
The consumers can be classified into the following types : 

• Herbivores. 
• Carnivores. 
• Parasite. 
• Omnivores. 

 

(i) Herbivores: These are organisms (animals) which get their food by eating the 
producers (or plant) directly. Herbivores are also called first order consumers. Some 
common examples of herbivores are : deer, rabbit, rat, squirrel, goat, cattle, etc. 

(ii) Carnivores: These are organisms (animals) which consume other animals. 
Therefore, carnivores feed on the flesh of herbivores. These are also called primary 
carnivores or second order consumers. Some common examples are snake, wild cat, 
jackal, frog, some birds, fishes, etc. 
There are animals which prey upon primary carnivores. They are called second order 
consumers or third order consumers. For example, owl, peacock, tiger, lion, etc., are 
some second order carnivores and may be eaten by third order carnivores. The 
carnivores which are not preyed upon further are called top carnivores. For example, 
lion is a top carnivore. 

(iii) Omnivores: The organisms which feed on both plants and animals are called 
omnivores. Human beings are common example of omnivores because they eat both 
plants (For example; pulses, grams, oilseeds, fruit, etc.) and animal products (milk, 
meat, egg, etc.). 

(c) Decomposers: Fungi and bacteria which break down (decompose) the dead 
plants, animals complex compounds into the simpler one. The decomposers help in 
the replenishment of natural resources. These are also known as microorganism or 
saprotrophs. These are also called reducers. 

Importance of Decomposers 

• Decomposers help in disposing of the wastes and dead bodies of plants 
and animals. Therefore, they clean the environment and create space for 
a living of newer generations of organisms. 
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• The decomposers release minerals and other raw materials trapped in 
organic matter. These are picked up by plants. This also helps to maintain 
the fertility of soil. 

• The decomposers produce some acids which are useful in solubilization of 
some minerals. 

• Decomposers help in recycling the materials in the biosphere so that, the 
process of life may go on and on like an unending chain. 

2. Abiotic Components: These are non-living components of an ecosystem. These 
include the physical environment. 

• Edaphic factors like soil texture, topography, water, and air. 
• Inorganic substances like carbon dioxide, nitrogen, oxygen, water, 

phosphorus, sodium, potassium, and calcium. These are involved in the 
cyclic of materials in the ecosystem. 

• Organic compounds like proteins, carbohydrates, and lipids. These largely 
form the living body and link the abiotic and biotic components. 

Climatic factors: These are sunlight temperature, pressure humidity, moisture, 
rainfall, etc. these factors affect the distribution of the organisms. 

Functions of an Ecosystem 

• Ecosystem indicates available solar energy and the efficiency of an 
ecosystem to trap the same. 

• It gives information about the available essential minerals and their 
recycling periods. 

• It provides knowledge about the web of interactions and inter-relationship 
among the various population as well as between the population and the 
abiotic environment. 

• It helps human beings to know about conservation of resources, 
protection from pollution and inputs required for maximizing productivity. 

• In the ecosystem, two processes of energy flow and biogeochemical 
cycles (nutrients movement) proceed side by side. The energy flow is 
unidirectional while the movement of nutrients is cyclic. 

Food chain, Food web, Trophic levels. Flow of energy ten percent law, Depletion of the 
ozone layer, Biological magnification. Mode of waste disposal. 

Autotrophs (Producers) and Heterotrophs (consumers): 

Autotrophs (Producers) Heterotrophs (Consumers) 

1. The organisms who can manufacture 
their food. 
2. They have chlorophyll and can make 
food by photosynthesis. 
3. They form the first trophic level in a 

1. The organisms who are dependent on 
plants and other organisms for their food. 
2. Chlorophyll is absent in them. 
3. They form second and higher trophic 
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food chain. 
Example: All green plants. 

levels in a food chain. 
Example: All animals. 

 
 

Food Chain: The sequence of living organisms in a community in which one organism 
consumes another organism to transfer food energy, is called a food chain. 
A food chain is unidirectional where transfer of energy takes place in only one 
direction. 
OR 
Food chain is sequential process which represents “who eats whom”. 
OR 
Food chain refers to an arrangement of different biotic groups in a sequence of energy 
transfer. These biotic groups are producer herbivores, carnivores. 
For example, T1(Grass) → T2(Deer) → T3(Lion) 

Examples of Food Chains: Simple food chain operating in a grass land or forest 
Grass(Producer) → Deer(Herbivore) → Lion(Carnivore) 
In this food chain, grass represent the producers (first tropic level). Grass synthesize 
their own food by the process of photosynthesis. Grass is eaten up by deer, which 
represents the herbivores or the primary consumers. Deer in turn is consumed by lion, 
the carnivores or the secondary consumers. 
A food chain in grassland which has four steps is : 
Grass(Producers) → Insect(Herbivores) → Frog(Carnivores) → Eagle(Secondary 
Carnivore) 

Significance of Food Chains 

• The study of food chains helps in understanding food relationships and 
interactions among the various organisms in an ecosystem. The food 
chains, transfer energy and materials between various living components 
of an ecosystem. 

• The food chains transfer energy and materials between various living 
components in an ecosystem or biosphere. 

• The food chains give dynamicity to an ecosystem or biosphere. 
• The movement of toxic substances like pesticides, weedicides, etc., 

through food chains, can prove very harmful. 

Food Web: The inter-connected food chains operating in an ecosystem which 
establish a network of relationship between various species, are called a food web. 
In a food web, one organism may occupy a position in more than one food chain. An 
organism can obtain its food from different sources and in turn, may be eaten up by 
different types of organisms. 
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Food web: A food web is a network of food chains which establish a network of 
relationships between various species. Food web showing 8 interlinked food chains. 

 

Another representation:- 

 

Trophic Levels: The various steps in the food chain at which the transfer of food (or 
energy) takes place is called trophic levels. 
There is a gradual decrease in the amount of energy transfer from one trophic level to 
the next trophic level in a food chain. 
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So only 10% of energy is transferred to next trophic level while 90% of energy is used 
by present trophic level in its life processes. 
The various trophic levels are given below : 

• The plant or the producers constitute the first trophic level. 
• The herbivores or primary consumers form the second trophic level. 
• Carnivores or secondary consumers make up the third trophic level. 
• Large carnivores or the tertiary consumers which feed upon the small 

carnivores constitute the fourth trophic level. 

Flow Open Energy 
Energy is used and conveyed from one trophic level to another in a food chain. This is 
called flow of energy. Green plants capture about 1% of the solar energy incident on 
the Earth through the biochemical process of photosynthesis. A part of this trapped 
energy is used by plants in performing their metabolic activities and some energy is 
released as heat into the atmosphere. The remaining energy is chemical energy stored 
in the plants as ‘carbohydrates’. When plants are eaten up by herbivores, the chemical 
energy stored in the plants is transferred to these animals. These animals (herbivores) 
utilize some of this energy for metabolic activities, some energy is “released as heat 
and the remaining energy is stored. The process of energy transferred is similarly 
repeated with carnivores and so on. 

Ten percent law: Ten percent law states that only 10 percent of the energy entering a 
particular trophic level of organisms is available for transfer to the next higher trophic 
level. 

 
For example, Suppose 1000 J of solar energy is received by green plants, then only 
1% of solar energy available on earth is utilized by plants. So only 10 J (1% of 1000 J) 
is trapped by plants and the rest 990 J of energy is lost to the environment. So, plants 
utilizes only 10 J of energy. Next, only 10% of the 10 J energy of plant, that is, 1 J, is 
available to the herbivore animal while 9 J is lost to the environment. Again, just 10% 
of the 1 J of energy of herbivore animals is utilized by carnivore animals. Thus, 
carnivore animals have only 0.1 J of energy while 0.9 J is lost to the environment. 

Environmental Problems: Changes in the environment affect us and our activities 
change the environment around us. This led to the slow degradation of the 
environment that arose many environmental problems. For Example; depletion of the 
Ozone Layer and waste disposal. 

Depletion of Ozone Layer: Ozone (O3) layer is largely found in the stratosphere 
which is a part of our atmosphere from 12 km -50 km above sea level. This region is 
called ozonosphere. Ozone is deadly poisonous at the ground level. 
Ozone is formed as a result of the following photochemical reaction. 
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Ozone layer is a protective blanket around earth which absorbs most of the harmful 
U.V. (Ultraviolet) radiation of the Sun, thus, protecting the living beings of the Earth 
from health hazards like skin cancer, cataract in eyes, weaken immune system, 
destruction of plants etc. The decline of Ozone layer thickness in Antarctica was first 
discovered in 1985 and was termed as OZONE HOLE. 

Steps taken to limit damage of ozone layer: Excessive use of CFCs (Chloro Flouro 
Carbon) a synthetic, inert chemical. For example; Freon which are used as refrigerants 
and also in fire extinguishers caused Ozone depletion in the upper atmosphere. A 
single chlorine atom can destroys 1,00,000 Ozone molecules. U.N.E.P. (United Nation 
Environment Programme) did an excellent job in forging an agreement to freeze CFC 
production at 1986 levels (KYOTO Protocol) by all countries. 

Biological Magnification: The increase in concentration of harmful chemical substances 
like pesticides in the body of living organisms at each trophic level of a food chain is 
called biological magnification. 
Example: 

 
Maximum concentration of such chemicals gets accumulated in human bodies. 

Garbage Disposal: Industrialization and rise in demand of consumer goods have 
created a major problem in the form of wastes/garbage accumulation and its disposal 
especially in urban areas. 
The disposal of waste should be done in a scientific way. There are different methods 
of waste disposal. The method to be used depends on the nature of the waste. Some 
of the important modes of waste disposal are : 

• Incineration: Burning of waste on high temperature to form ash is called 
incineration. This process is carried out in an incinerator. Incineration is 
used to destroy household, chemical and biological wastes. 

• Open dumping: A conventional method in which solid waste are dumped 
in selected areas of a town. It actually cause pollution 

• Land fillings: Wastes are dumped in low living areas and are compacted 
by rolling with bulldozers 

• Composting: Organic wastes are filled into a compost pit (2m × 1m × 
1m). It is then covered with a thin layer of soil. After about three months 
the same garbage filled inside the pit changes into organic manure. 

• Recycling: The solid wastes is broken down into its constituent simpler 
materials. These materials are then used to make new items. Even non-
bio degradable solid wastes like plastic, metal can be recycled. 
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• Reuse: A very simple conventional technique of using an item again and 
again. For example; paper can be reused for making envelops, etc… 

Four practices which can help in the protection of our environment: 

• Disposal of wastes after separating them into biodegradable and non-
biodegradable waste material. 

• Use of unleaded petrol and alternate sources of energy, and keeping the 
engine properly tuned and serviced and the tyres inflated to the right 
pressure so that the vehicle runs efficiently. 

• The use of gunny bags and paper bags in place of polythene/plastic bags. 
• Activities such as gardening, rain-water harvesting and use of compost in 

place of fertilizers will help protect our environment from further damage. 

Harmful effects of agricultural practices on the environment. 

• Excessive use of fertilisers changes the chemistry of soil and kills useful 
microbes. 

• Excessive use of non-biodegradable chemical pesticides leads to 
biological magnification. 

• Extensive cropping causes loss of soil fertility. 
• Excess use of groundwater for agriculture lowers the water table. 
• Agricultural practices lead to some amount of damage to the natural 

ecosystem/habitat. 

 
 

QUESTION BANK  
 

Q.1) Using kulhads as disposable cups to serve tea in trains proved to be a bad idea. Why? 
Ans. Because making kulhads on large scales leads to the loss of the top layer of soil. 
 
Q.2).In a food chain, 10,000 joules of energy is available to the producer. How much energy 
will be available to the secondary consumer to transfer it to the tertiary consumer?  
Ans. 10 J will be available to the secondary consumer to transfer to the tertiary consumer. 
 
Q.3) DDT has entered the food chain. Which food habit is safer- vegetarian or non-
vegetarian? 
Ans. Vegetarian habits are safer. Being closer to producers, less DDT will accumulate in our 
body. Biomagnification leads to higher level of DDT accumulation in higher trophic levels. 
 
Q.4) What will happen if we kill all the organisms in one trophic level? 
Answer. If we kill all the organisms in one trophic level, the following effects will take place: 

1. The population of organisms in the previous trophic level will increase. 
2. The organisms in the next trophic level will not be able to get the food, so they will 

migrate to some other ecosystem or die. 
3. It will cause an ecological imbalance in the food chain. 

 
Q.5) DDT was sprayed in a lake to regulate breeding of mosquitoes. How would it  
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affect the trophic levels in the following food chain associated with a water body? 
Justify your answer. 

                           
Ans. Following effect can be shown due to spray of DDT - 

- DDT being a non- biodegradable pesticide will enter the food chain from the first trophic 
level i.e Phytoplankton, Seagrass, Algae etc. 

- Non-biodegradable pesticides accumulate progressively at each trophic level. This 
phenomenon is known as biological magnification.  

- Shark will have the highest level of pesticide. 
 
Q.6) “Damage to the ozone layer is a cause for concern.” Justify this statement. Suggest any 
two steps to limit this damage. 
Ans. Ozone layer prevents the harmful ultraviolet radiation from entering the atmosphere and 
reaching the earth’s surface. Depletion of ozone layer has become a cause for concern because it 
can cause serious effects on human body and other organisms of the environment like fatal 
diseases such as skin cancer, changes in genetic material DNA, eye damage, etc. 
Two steps to limit this damage are as follows: 

1. Judicious use of aerosol spray propellants such as fluorocarbon and chlorofluorocarbons 
which cause depletion or hole in ozone layer. 

2. Control over large scale nuclear explosions and limited use of supersonic planes. 
3. Minimize the use of cars, refrigerators, air conditioners etc. 

  
PRACTICE QUESTIONS 

1. How is ozone formed in the upper atmosphere? Why is the damage of ozone 
layer a cause of concern to us? State a cause of this damage. 

2. Construct an aquatic food chain showing four trophic levels. 

3. Explain ‘biological magnification’ with the help of an example. 

4. Describe how decomposers facilitate recycling of matter in order to maintain 

balance in the ecosystem. 

5. “Damage to the ozone layer is a cause for concern.” Justify this statement. 

Suggest any two steps to limit this damage. ‘ 

6. Why did United Nations act to control the production of chlorofluorocarbons 

(CFCs) used in refrigerators? 

7. What is the important function of presence of ozone in earth’s atmosphere? 
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8. Give an example to illustrate that indiscriminate use of pesticides may result-in 

the degradation of the environment. 

9. Differentiate between natural and artificial ecosystem. 

10. Why are pesticides considered as pollutants despite being useful to the farmers? 

11. What is an ecosystem? Mention its components 

12. Differentiate between natural and artificial ecosystem. 

13. What is the role of consumers in the food chain? 

14. Write the long term environmental impact of landfills. 
 

CCT QUESTIONS 

I. A village pond is found fully covered with algae and scum. The people in the village 

use the water from this pond for their house hold purposes. It is also found that many 

children in that village is suffering from diarrhea and muscle cramps. As a precaution 

the doctor advise them not to drink water from the pond, and if at all they use it ,it 

should be boiled and cooled. 

Q1. As a science student tell the reason for the over growth of algae in the pond.  

Q2. What change will come to the quality of water when it is boiled and cooled?  

Q3. What are the common causes of diarrhea? 

 

II.  Our experience says that the forest cover in India is declining day by day and also 

there is disappearance of more number of wild species of plants and animals. As a part 

of the country’s development many multi- purpose dams are also found to come up in 

various parts of the country. Correspondingly we are experiencing change in rain fall 

pattern and unexpected cyclones and floods.  

Q1.What is the required forest cover in the hilly region and plain area in India?  

Q2.What are the various uses of multipurpose dams. 

Q3. Do you found any relation between the decline in forest cover and change in 

rainfall pattern, if so write the effect. 

 

III.  Presently there is legal ban on running of hazardous industries in residential areas 
and near schools. The running of such industries in these areas are found causing a lot 
of sound pollution, air pollution and water pollution . Due to such pollutions the general 
health of residents are affected by the development of nervous disorders, psychological 
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problems, respiratory diseases etc. The impact of the running of industries are not only 
limited to human life, but also found have it’s impact on Natural ecosystems also. We 
can read that many important species of plants and animals are disappeared in the 
recent past due to habitat destruction , fragmentation and even due to bio magnification. 
We know that many industries releases hot water to natural water bodies which lead to 
alteration of the temperature of water, killing many aquatic life specially fishes. 

Q 1. Why do you think that the change in temperature of water bodies affect fish 

life? 

 Q 2. Write few air pollutants released from industries. 

 

IV. Over recent decades one of the commonest characteristics manifest in the 
developing nations has been the disparity between rapid urban population growth and 
sanitation infrastructure provision. This disparity is being worsened by the challenges 
of poor waste management practices impacting on the deteriorating ecosystems of the 
rapidly transforming cities in these countries. The product of this mismatch, described 
as ‘urbanisation without health’, is the catalogue of overcrowding, growth in illegal 
settlements, uncollected household waste, and the absence of water, sanitation and 
other basic facilities which are typical of many urban centres in Africa, Asia and South 
America. As a result many millions of the urban poor live in neighbor hoods typically 
hazardous to their everyday health and general well-being 

Q1. According to the content what worsened the disparity 

between rapid urban Population growth and sanitation infra 

structure provision? 

Q2. Which of the following is the product of 

mismatch between rapid Urbanization and sanitation 

infrastructure provision. 

a) Urbanization without health 

b) Health without sanitation 

c) Health without nutrition 

d) Health without infrastructure
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                                  SAMPLE QUESTION PAPER 
                                 CLASS X Science Term 2 (2021-22)  
                             CHAPTER -15 OUR ENVIRONMENT  
Max. Marks:40                                                              Time allowed : 2 hours                                                                                                    
 General Instructions: 
i) All questions are compulsory.  
ii) The question paper has three sections and 15 questions. All questions are compulsory.  
iii) Section–A has 7 questions of 2 marks each; Section–B has 6 questions of 3 marks 

each; and Section–C has 2 case based questions of 4 marks each.  
iv) Internal choices have been provided in some questions. A student has to attempt only 

one of the alternatives in such questions 

                                                    Section A 
1 A student went to study a local pond. In one part of the pond 

she noticed tadpoles scraping at some pond weed. In another 
part she saw a water beetle holding a tadpole in its jaws. 

 
 

(a) Construct a food chain for the pond. 
 

(b) How many links are there in this chain? 
 
 

2 

2 Organism of a higher trophic level  feed on several types of 
organisms belonging to a number of lower trophic levels. There is 
decrease in the flow of the enegy from higher trophic level to lower 
trophic level. 
                Grass → Deer → Tiger 
 
  (a)What happen if deer is missing in the food chain given below? 
  (b) in this food chain which organism get the minimum amount of     
energy 

 

   

3 A food chain occurring in the sea which provides food for many 
people can be written as: 

 
Phytoplankton → Zooplankton → X → Y 

(a)  Name the organism which Y could be. 
 

(b) Which organism in the above food chain is a Primary 
consumer, and tertiary consumer 

 

2 

4 Energy is transferred between organisms in food webs from 
producers to consumers. The energy is used by organisms to carry 
out complex tasks. At each stage of a food chain, most of the 
chemical energy is converted to other forms such as heat, and does 
not remain within the ecosystem. 
 
(a)What percentage of the solar energy is trapped and utilized by 
the plants? 
(b) What percentage of energy available at the producer level is 
transferred at successive trophic levels in a food chain? 

2 
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5 The ozone layer is a natural layer of gas in the upper atmosphere 

although it is present in small concentrations throughout the 
atmosphere, most (around 90%) exists in the stratosphere, a layer 
10 to 50 kilometres  above the Earth’s surface. The ozone layer 
filters out most of the sun's harmful  radiation and is therefore 
crucial to life on Earth. 
 
(a) Which radiations are absorbed by ozone layer? 

    (b) Name the group of chemical compounds which damages the 
ozone layer. 
 

2 

6 A forest ecosystem having a lot of green plants has some foxes, lions 
and rabbits in it  
(a)Write a food chain comprising all the four organisms mentioned 
above. 
 
(b)Name one herbivore, and two carnivores, in this food chain. 
 

2 

7 In the morning news Rohit a student of class 10 heard that the 
mountain Of garbage in Delhi, suddenly exploded and various vehicle 
got buried under it. Several people were also injured and there was 
traffic jam all around. 

                                  
 
 
Next day, the teacher also discussed this issue and asked the student 
to find out a solution to the problem of garbage. 

(a) Suggest any one measure to manage the garbage we produce  
(b) As an individual, what can we do to generate the least garbage 

? Explain at least with one point   

2 

 
                                                            SECTION B  
 
8 (a) What are trophic levels in a food chain?  

(b) Explain the flow of energy through the food chain. 
(c) Write a four trophic level food chain and represented in the form 
of an ecological pyramid. 

 

9 Explain “biological magnification” with the help of an Example. 
Distinguish between biodegradable and non-biodegradable 
substances with example. 
 

3 

10 (a) How do food chain get shortened ? How does the shortening 
of food chain affect the biosphere? 

3 
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(b) How will you justify that vegetarian food habits give us more 
calories ? 

11 (a) Define ecosystem. Draw a block diagram to show the flow of 
energy in an ecosystem. 

(b) In a food chain of frogs, grass, insects and snakes, assign 
trophic level to frogs. To which category of consumers do they 
belong to? 

3 

12 Answer the questions  Observe the food web and answer the 
questions given below  

                                                                 
 
 
 
 

(a) The mussel can be described as primary/ secondary 
consumers in the above food chain. Justify your answer. 

(b) Why do all food chain start with plants?  

3 

13 (a)What is ozone and how does it affect any ecosystem. 
(b)Mention the role of UV radiation in producing ozone layer also 
mention the reaction. 

3 

 
                                               SECTION C  
This section has 02 case-based questions (14 and 15). Each case is followed 
by 03 sub-questions (a, b and c). Parts a and b are compulsory. However, an 
internal choice has been provided in part C 

14 Food chain are very important for the survival of most species. 
When only one element is removed from the food 
 
The foundation of the food chain consists of primary 
producers.Primary producers or autotrophs can use either solar 
energy or chemical energy to create complex organic 
compounds, whereas species at higher trophic levels cannot 
and so must consume producers or other life that itself 
consumes producers. 
 
Because the Sun's light is necessary for photosynthesis, most 
life could not exist if the Sun disappeared. 
 
Even so, it has recently been discovered that there are some 
forms of life, chemotrophs that appear to gain all their 
metabolic energy from chemosynthesis driven by hydrothermal 
vents, thus showing that some life may not require solar energy 
to thrive. 

4 

Green algae  

Periwinkle 
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                                                       FOOD WEB 
 
 SECONDARY 
  
CARNIVORES 
 
 
 
Primary carnivores 
 
 
 
Herbivores 
 
 
 
Producers                                       Grass 
 

1. (a)If 10,000 J solar energy falls on green plants in a 
terrestrial ecosystem, what percentage of solar energy 
will be converted into food energy? 

    (b)Why decomposer are not included in the food chain? 
    (c)Give the significance of food web. How primary 
consumer are different from primary consumer in a food 
web. 
 

                             OR 
 

(c) State one reason that limits the number of trophic levels 
in a food chain and name the organism in which highest 
toxic substance is found . 

15 To study the ozone layer depletion, Mrs. Sharma, a 
science teacher draw the given flow chart on the 
blackboard. She asked students to fill the bubbles 
labelled as 1-5 in the flow chart. 

                    
 

1. (a) How is ozone formed? What are ozone depleting 
substance? 

2. (b) Write the full form of CFC. Give its one harmful effect 
          (c)What are the causes of depletion of ozone layer? 
Which diseases are likely to be caused if the ozone layer will 
become thinner? 

                             OR 

4 
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(c) Explain how, harmful ultraviolet radiations of sunlight are 
prevented from reaching the earth's surface and what are 
ozone depleting substances. 
 

 
                                                            ANSWERKEY  

1. (a)Food chain- 
       

 
 
 
 
 

(b)There are three links in this food chain. Tadpoles that are primary consumers eat pond weeds.    
Water beetles in turn eat tadpoles 

  2. (a) The population of tigers decreases and the population of grass increases. 
       (b) Tiger 
3.    (a) Y could be a carnivorous fish or it can also be a man. Both, Carnivorous fish and humans feed on  
small fishes 
 (b) Primary  consumer in the above food chain are zooplankton and  tertiary consumer can be                                                    carnivorous f
ish or man as they eat small fishes i.e. secondary consumers. 
 
4.(a) 1-2% of energy is trapped and used by the plant to make food. 
   (b) 10% of energy is transferred from producer to the next trophic level in food chain. 
5. (a) Ozone layer absorbs harmful ultraviolet radiations coming from the sun and prevent it from reaching 
the surface of the earth 
(b) Chlorofluorocarbon damages the ozone layer by destroying the ozone molecules. 
6.(a) Food Chain= Green plants- rabbits-fox-lions 
(b) Herbivore- Rabbit is a herbivore and  Carnivore- Fox and lion  
 
7.(a) Incineration/waste compaction / Biogass generation/ Composting/ Segregation and safe disposal/ vermi-  
composting 
 (b) Reduce the use of non-biodegradable substance like polythene, thermo-col etc  
 
8.(a) (a) Trophic Levels. They are steps or divisions of the food chain which are characterised by particular 
methods of obtaining food, e.g., producers (T1), herbivores (T2), primary carnivores (T3), etc. 
(b)  Flow of Energy Through the Food Chain. Energy enters a food chain through producers. Producers or 
green plants trap solar energy and convert it into chemical energy of food during photosynthesis. From 
producers energy passes into herbivores. 
(c) Aquatic Four Trophic Level Food Chain. Phytoplankton ———> Zooplankton ———> Small 
Carnivorous Fish ———> barge Carnivorous Fish 
 
9.(a) Biological magnification is an increase in the concentration of a chemical per unit weight of the 
organisms with the successive rise in trophic level. In one study it was found that the concentration of harmful 
chemicals like DDT will increase 80,000 times the concentration present in water. 
(b) 

Biodegradable Wastes Non-biodegradable Wastes 

1. Origin. They are biological in origin. They are commonly man-made. 

2. Degradability. The wastes are 
degraded 
by microorganisms. 

They are not degraded by 
microorganisms. 
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3. Accumulation. They do not 
accumulate 
in nature. 

They pile up and accumulate in nature. 

4. Biomagnification. The 
biodegradable wastes 
do not show biomagnification. 

The soluble non-degradable wastes 
enter 
food chains and undergo 
biomagnification. 

5. Resource. The wastes can be 
converted into 
resource. 

Some wastes can be recycled. 

Examples. Garbage, livestock wastes, 
sewage. 

Examples. Plastic, polythene, glass, 
nickel, 
cadmium, several pesticides 

 
10. (a) Undesirable-activities of man eliminate the growth of organisms belonging to one or more trophic 
levels in a food chain. Thus, the food chain gets shortened, e.g. hunting tigers for their skin, etc. It causes 
imbalance in the functioning of the ecosystem and biosphere 
 

(c) Because it has less number of trophic level. 
 
 
11.(a) Ecosystem is defines as the structural and functional unit of biosphere. It is a stable ecological unit 
where continuous input of energy and circulation of matter occurs. 
                                                             
 
 
 
                                                                                                                                                      
 
                                                              
 
 
 
 

 
 

Flow of energy in ecosystem 
 
(b)In given food chain , GrassàInsectsàFrogsàSnakes  ; Frog assign at third trophic level. They acts as 
secondary consumer. 
12.(a)Mussel is a secondary consumer . in this food chiain producer is green plant , microscopic animals are 
primary consumer and mussels are secondary consumer because they eat primary consumer. 
(b) A food chain always starts with a producer because plant make food by the   process of photosynthesis. 
13.(a) Ozone is a gas composed of three atoms of oxygen. It is a harmful gas and is present high up in the 
atmosphere. Ozone is an important gas for all kinds of ecosystems on earth as it protects the ecosystem 
from the harmful effects of ultraviolet radiations cause skin cancer, cataract and affect our immune system. 

(b) When an ozone molecule absorbs UV-B, it comes apart into an oxygen molecule (O2) and a separate 
oxygen atom (O). The ozone layer absorbs UV-B radiation from the sun and by absorbing UV-B in the 

     Top Carnivores 

                 Carnivores 

               HERBIVORES 

                            Producers 

                                  Sunlight 
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stratosphere, the ozone layer prevents and reduce the harmful levels of this radiation from reaching Earth's 
surface  

O2 + UV = O + O 

2 O + 2 O2 + third molecule = 2 O3 + third molecule 

Net Reaction: 3 O2 + UV = 2 O3 

14.(a) The green plants in a terrestrial ecosystem capture about 1% of the energy of sunlight (light energy). 
They convert it into food energy (chemical energy). Therefore, if 10,000 J solar energy falls on green plants 
in a terrestrial ecosystem, only 1% of solar energy, i.e. 100 J will be converted into food energy. 
 

(b)Decomposers are not included in the food chain as they act at every trophic level of the food chain 

1. (c) The significance of food web is as follows 

 
                  (i) Food chain provides pathways for availability of food. 

1. (ii)It allows endangered populations to grow in size. 

2. Primary consumers are those organisms who directly feed on plants, e.g. herbivores. 
 

Primary carnivores are those organisms who feeds on plant-eating animals, e.g. snake. 
                                                     OR 

1.  

1. (C) Decrease in energy at higher trophic levels (according to 10% law) is one of the main reason that 
limits the number of trophic levels in a food chain. Owl is placed at highest trophic level in the given 
food web, therefore the accumulation of non-biodegradable toxic materials are found to be highest in 
them due to biomagnifications. 

15. (a) Atomic oxygen is highly reactive. It combines with molecular oxygen to form ozone. 

O 2 

 
()	
'( [O] + [O] 

2O2 + →2[O] 2O3 (Ozone) 
 

Substances that are responsible for depletion ozone layer or breakdown of ozone molecules are known as 
ozone depleting substances. e.g. CFCs, halogens, nitrous oxide, CCl4 and CH4 

    (b)CFC stands for chlorofluorocarbons. Chlorofluorocarbons released into the atmosphere gradually 
react with ozone gas present in ozone layer and destroys ozone layer slowly thus allowing ultraviolet 
radiations enter into the earth. 
(c) chlorofluorocarbons and certain ozone depleting substances are responsible for depletion of ozone layer. 
If the ozone layer becomes thinner, ultraviolet radiations will penetrate through the layer and reach the 
surface of earth which when fall on humans will destroy the genetic material of skin cells thus causing their 
unlimited growth and thus resulting in skin cancer. 
                                                       OR 
Ozone layer in the stratosphere absorbs the harmful ultra violet radiations coming from the sun and thus 
prevent them from reaching the earth. 
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                       KENDRIYA VIDYALAYA SANGATHAN (RANCHI REGION) 
    CLASS- X          
Science  (086)  

CHAPTER: PERIODIC CLASSIFICATION OF ELEMENTS  
Study Material (2021-22)  

Max. Marks:40               Time allowed: 2 hours  
General Instructions:  

i) All questions are compulsory.  

ii) The question paper has three sections and 15 questions. All questions are compulsory.  

iii) Section–A has 7 questions of 2 marks each; Section–B has 6 questions of 3 marks each; and 
Section–C has 2 case based questions of 4 marks each.  

iv) Internal choices have been provided in some questions. A student has to attempt only one of the 
alternatives in such questions.  
 
                                                     SECTION - A 
                                                                                            

1 The electronic configuration of an element is 2, 8, 8, 1.  
(i) State its group number and period number in the Modern Periodic Table.  
Ans. This element belongs to group 1 and period 4 because it has one valence electron and 
four shells. 
(ii) State whether this element is a mental or a non-mental  
Give reason for the justification of your answer in each case. 
Ans. It is a metal as it can easily lose its valence shell electron. 
 

2 

2 Consider three elements Na, Cl, Ar and answer the following. 
(i) Discuss their metallic and non-metallic character. 
Ans. Sodium has only 1 electron in its valence shell which it can lose easily. There for it is 
a typical metal, chlorine has seven electrons in its outermost shell, it can easily accept one 
electron to get noble gas configuration, hence it is a typical  
non-metal. Ar is a noble gas. 
(ii) Discuss the acid-base character of their oxides. 
Ans. The oxide of Na i.e. Na2O dissolves in water to form NaOH which is a strong base. 
The oxide of chlorine i.e. Cl2O7 dissolves in water to give HClO4 which is a strong acid. 
Ar does not form any oxides. 
                       Na2O + H2O → 2NaOH 
                       Cl2O7 + H2O → 2HClO4 
Hence, both metallic character of the elements and basic character of oxides decreases 
from left to right across a period 
 

2 

3 Which is bigger (i) O or F, (ii) N or P and why?  
Ans: O is bigger in size than F due to less effective nuclear charge. P is bigger in size than 
N due to more number of shells 
 
 

2 

4 How does the metallic character of elements changes along a period of the Periodic 
table from left to right and why? 
Ans: It decreases due to decrease in atomic size and decrease in tendency to lose electrons 

2 
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5 What is a metalloid? Name any one of them.  

Ans: The element which resembles both with metals and non-metals is called a 
metalloid, e.g. Boron, Silicon. 
                                                          OR  
What were the limitations of  Dobereiner’s classification?  
Ans: (i) All the elements could not be classified into triads.  
        (ii) Only three triads could be identified resembling each other. 
 

2 

6 Besides Gallium, which other elements have since been discovered to fill the gaps left by 
Mendeleev in his periodic table?  
Ans: Scandium and Germanium. 
                                                           OR  
What were the criteria used by Mendeleev in creating the periodic table? 
Ans: (i) Increasing order of atomic mass   (ii) Formula of oxides and hydrides 
 

2 

7 Write two reasons responsible for late discovery of noble gases. 
Ans. (i) They are less abundant in nature.         (ii) They are least reactive. 
                                                            OR 
Write the formulae of chlorides of Eka-silicon and Eka-aluminium, the elements predicted 
by Mendeleev.  
Ans: GeCl4 , GaCl3 . 

2 

 
                                                               SECTION – B 

8 Element Y is given the chemical symbol 20Y⁴⁰ 
(a) What is the electronic configuration of element Y? 
Ans. Proton number = 20 number of electrons -20   Electronic configuration = 2, 8, 8, 2 
(b) Determine the position of element Y in the periodic table. 
Ans. Element Y is in group II and period 4 because it has 2 electrons in outermost shell and 
four occupied shells. 
(c) Explain how an atom of element Y can form an ion. 
Ans. It is easier for an atom of element Y to lose the two valence electrons to achieve an 
electronic configuration similar to argon (2, 8, 8). Hence, an atom of element Y will form a 
positive ion with charge equal to its group number, i.e. 2. The formula of the ion is Y2+ 
 

3 

9 Why does atomic size decrease as we move from left to right along a period in the periodic 
table? 
Ans. Effective nuclear charge increases as we move from left to right in the periodic table so 
atomic size decreases 
ii. What is the valency of silicon with atomic number 14? 
Ans. Atomic number of silicon = 14 Electronic configuration = 2, 8, 4 
As silicon (Si) contains four electrons in its outermost shell, its valency will be four. 

3 

10 Na, Mg and Al are the elements of the 3rd period of the Modern Periodic Table having group 
number 1, 2 and 13 respectively. Which one of these elements has the  
(a) highest valency,   (b) largest atomic radius, and    (c) maximum chemical reactivity? 
Justify your    answer stating the reason for each 
Ans. a) Highest valency  
                                    Na K, L, M           Mg K, L, M            Al K, L, M  
                                           2, 8,1                     2,8,2                  2,8,3  
  Clearly, highest valency is 3 i.e. of Aluminium as it can lose its 3 valence to become ‘ Al3+ 
’ 

3 
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 Reason → Because atomic size decreases along a perfect from left to right. Since Na is 
present at  most left side, it has more atomic radius.  
c) Maximum chemical reactivity → Na (Sodium)  
    Reason → Since all three are metals: chemical reactivity means ability to lost electrons. 
Since  ability to lose electrons decreases along a period, Na would be most metallic and 
hence  chemically most reactive. 
 

11 Table given below shows a part of the periodic table: 
 

Using this table, explain why  
(i) Li and Na are considered as active metals?  
Ans. Li and Na can lose electrons easily due to their large size and hence are more reactive. 
(ii) Atomic size of Mg is less than that of Na?  
Ans. Mg has more effective nuclear charge than Na. 
(ii) Fluorine is more reactive than chlorine? 
Ans. Fluorine can gain electrons more easily than chlorine, due to smaller atomic siz 
 

3 

12 The atomic number of an element is 16. Predict 
(i) the number of valence electrons in its atom 
Ans. Atomic number of element (E) is 16 \ Electronic configuration = 2, 8, 6   Number of 
valence   
         electrons in its atom = 6 
(ii) its valency 
  Ans. Valency = 8 – 6 = 2 
(v) the nature of oxide formed by it 
 Ans. The nature of oxide formed by this element is acidic 
 
 
 
 

3 

13 How does metallic character of elements in Modern Periodic Table vary on moving from- 
(i) left to right in a period? 
(ii) top to bottom in a group? 
Explain with the help of an example in each case. 
(b) If an element X is placed in group 14, what will be the nature of bond in its chloride ? 
Write the 
chemical formula of the compound formed. 
(c) An element X has mass number = 35 and number of neutrons = 18. What is the atomic 
number of X ?  
 Write electronic configuration of X and determine its valency. 
Ans.  (a) (i) On moving from left to right in a period in the periodic table, the metallic 
character of the element decreases. On moving across a period, the nuclear charge increases 
and the atomic size decreases, and hence, elements cannot lose electrons easily. Therefore, 
the metallic nature 
decreases across a period on moving from left to right. 
Example:  In the 2nd period, lithium is the most metallic element and fluorine is the least 
metallic. 

3 
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             (ii) In the periodic table, on moving down a group, the metallic character of the 
element increases. On moving down a group, the atomic size increases and electrons are 
away from the nucleus and can lose electrons easily. 
Example: In group 1, lithium is the least metallic element, while francium is the most 
metallic element. 
        (b) An element X is placed in group 14. So, the valency of element X is 4. (2, 8, 4) 
 

 
                                                                 SECTION – C 

14 CASE BASED: 
Given below are four elements with their atomic numbers:  
                  Element                                     Atomic number  
                      A                                                      16 
                      B                                                      11 
                      C                                                        3 
                      D                                                      14 
(i) Identify the element which belong to same group of Modern Periodic Table.  
Ans. a) ‘B’ and ‘C’ belong to same group.  
(ii) Arrange the given elements in decreasing order of atomic size. 
Ans. (b) B > D > A > C  
(iii) Write the formula of the oxide of ‘B’.  
Ans. B2O  
(iv) Which of the above element is a metalloid? 
Ans.  ‘D’ is a metalloid. 
 
 

4 

15 CASE BASED: 
The table below shows the electronic configuration of six elements. 
      Element                           Electronic configuration 
              P                                         2,1 
              Q                                        2,4 
              R                                         2,7 
              S                                         2,8,7 
              T                                         2,8,8 
              U                                        2,8,8,1 
(A)  Give the letter (s) of-  
(i) Two elements that are in the same period of the periodic table. 
Ans. P, Q and R (two electron shells) or S and T (three electron shells). 
(ii) Two elements that are in the same group of the periodic table. 
Ans. and U (one valence electron) or R and S (seven valence electrons). 
(iii) A noble gas. 
Ans. T (completely filled valence shell). 
(iv) Group VII non-metals. 
Ans. R or S (seven valence electrons). 
 

4 
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CHAPTER : CARBON AND ITS COMPOUNDS 
 
Important terms: 

 
Versatility of carbon: Carbon is non-metal and occurs in free as well combined state in nature. 

  Free state: Diamond, graphite and coal. 
Combined state: 1. Solid state: All animals and plants products. 
2. Liquid state: Petroleum and vegetable oil. 
3. Gaseous state: CO2 in air, Methane, Ethane. 
 
Q.Carbon can not form C4+ and C4- .Why? 
 
Carbon has 4 valance electrons. It cannot form an anion C4- by gain of electrons. It cannot 
forma action C4+  by loss of electrons. It can share its valence electrons with other carbon 
atoms or other Atoms of non-metals to forms covalent bonding. 
 

  Compounds of carbon: Simplest compounds of carbon are hydro carbons. 
 
  Hydrocarbons: -Compounds which are consist of carbon and hydrogen atoms only. Simplest 
hydro     carbon is methane.  
 
                                           Classification of Hydro Carbon: 

SATURATED HYDRO CARBON UNSATURATED HYDRO CARBON 

ALKENES ALKENES ANDALKYNES 

Gen. formula (CnH2n+2) Alkenes (CnH2n) & alkynes. (CnH2n-2) 

Compounds having single bond(C-C) Compounds having double and  triple 
bonds.(C=C)    (C≡C) 

e.g. Ethane (C2H6) e.g. Ethene C2H4 Ethyne C2H2 
 
Isomerism:-The phenomenon of existence of compounds in two or more forms with same 
molecular formula but different structure. 
 
Versatile Nature of Carbon: The existence of such a large number of organic compounds is 
due to the following nature of carbon, 

•     Catenation 
•     Tetravalent nature. 

(i) Catenation: The self-linking property of an element mainly carbon atom through covalent 
bonds to form long straight, branched and rings of different sizes are called Catenation. 
This property is due to 

•     The small size of the carbon atom. 
•     The great strength of the carbon-carbon bond. 

Carbon can also form stable multiple bonds (double or triple) with itself and with the 
atoms of other elements. 
Tetravalent Nature: Carbon has valency of four. It is capable of bonding with four other atoms 
of carbon or some other hetero atoms with single covalent bond as well as double or triple 
bond. 



 

 151 

Properties of Homologous Series: A series of compounds of same functional group in 
which two consecutive members are differ by CH2  group in molecular formula and by 14 
in molecular mass, Follow same general formula and chemical properties. 
Covalent bond:-The bond which is formed by sharing of electrons is called covalent bond. 
Covalent compounds:- The compound which is formed by covalent bond is called Covalent 
compound. 
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 CHAPTER : PERIODIC CLASSIFICATION OF ELEMENTS 
 

 Dobereiner's Triads:- Dobereiner stated in his law of triads that the arithmetic mean of 
the atomic masses of the first and third element in a triad would be approximately equal 
to the atomic mass of the 
second element in that triad. 

 
 
 
 
 
 
 
 
 
 
Draw back of Dobereiner’s Triads :- 
Dobereiner could identify only three triads. He was not able to prepare triads of all the 
known elements. All the known elements could not be arranged in the form of triads. 
Newland’s Law of Octaves:- The law of octaves states that “Every eight element has similar 
properties when 
the eighth element, when the elements are arranged in the increasing order of their atomic 
masses. 
Limitations of Newlands' law of octaves:-   
The major limitations of Newlands' law of octaves were :  
(i) It was applicable to only lighter elements having atomic masses upto 40 u, i.e., upto 
calcium ..... (ii) It was assumed that only 63 elements existed in nature and no new 
elements would be discovered in the future. 
Mandeleev’s Periodic Table:- 
Mandeleev’s Periodic law:-  
“Properties of elements are a periodic function of their atomic mass.” 
ACHIEVEMENTS OF MENDELEEV  PERIODIC TABLE: 
1.It is systematic study of elements 
2.It is based on similarity in chemical properties 
3.He left some gaps for newly invented elements including 
Noble    

                                                                                                                    
LIMITATIONS OF MENDELEEV’S PERIODIC TABLE: 

1.   Position of hydrogen was not assigned correctly. 
2.    No separate position has been given to isotopes of an element. 
3.    Some element having higher atomic mass are placed before the elements with lower atomic 
mass. 
 
MODERN PERIODICTABLE: 
Modern Periodic law:- “Properties of elements are a periodic function of their atomic 
number.” 
Moseley modified the Mendeleev’s periodic table by taking atomic number as the fundamental 
property instead of atomic mass. 
Modern periodic table consists of 18 vertical columns known as group, and 7 horizontal 
rows known as periods. 
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CHAPTER:  HERIDITY & EVOLUTION 
 
 
Heredity refers to the transmission of characters from parents to offs prings 
Mendel’s Experiment:  
Gregor Johann Mendel regarded as the ‘Father of Genetics’ performed his experiments with 
garden peas (Pisum sativum) in the garden behind his monastery. Mendel selected Garden Pea 
plant for his experiments because it is-easy to grow, has short life period and seven pairs of 
contrasting characters. Mendel started his experiment on the pea plants. He conducted first 
monohybrid and then dihybrid crosses. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Monohybrid Cross: The cross in which Mendel showed transmission of single pair of 
contrasting character is monohybrid cross and observed inheritance of dominant and 

recessive characters Conclusion: Phenotypic ratio—Tall : Dwarf 3 : 1 

  Genotype ratio—Pure Tall : Hybrid Tall Pure Dwarf 1 : 2 : 1 

Law of Dominance: When parents having pure contrasting characters are crossed then only 

one character expresses itself in the F1 generation. This character is the dominant character 

and the character/factor which cannot express itself is called the recessive character. 

Dihybrid Cross: Mendel also carried out experiments to observe inheritance of two pairs of 

contrasting characters, which is called dihybrid cross. This experiment shows that allel pairof 

gene get segregated independently during gamete formation. 
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Conclusion:  Phenotypic ratio 9:3:3:1 
Round and yellow seeds-9 
Round and green seeds-3.  
Wrinkled and yellow seeds-3. 
Wrinkled and green seeds-1.   
   
How is the sex of a newborn individual determined? 
It is the process by which sex of a newborn can be determined.  
 
Autosomes: Those chromosomes which do not play any role in sex determinations  
 
Chromosomes: Those chromosomes which play a role in determining sex of the newborn. 
If the sperm having X chromosome fertilizes with ovum with X chromosome then the baby will 
have XX chromosome and it will be female. If the sperm having Y chromosome fertilizes with 
ovum with X chromosome then the baby will have XY chromosomes and it will be male. 
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CHAPTER: 
ELECTRICITY 

 

Electric current: - The rate of flow of charge through a conductor is known as electric 
current.   

      I = Q /t (I – current Q – quantity of charge    t – time)  The  unit of electric charge is coulomb (C). 
 

The unit of current is ampere (A). 1ampere = 1 Coulomb/ 1 second. (1 Coulomb= 6.25X 1018 electrons) 
The device which causes the flow of electrons through a conductor is called a cell.Electrons 
flow from the negative terminal to the positive terminal. Electric current flows from the positive 
terminal to the negative terminal.This is called conventional current. Electric Current is 
measured by an ammeter. It is always connected in series in a circuit. 
Electric potential and Potential difference: 
Potential difference between two points A and B of a conductor is the amount of work done 
to move a unit positive charge from A to B. 

Potential difference = V = W/Q.  The unit of potential difference is volt (V). 
 

One volt is the potential difference when 1 joule of work is done to move a charge of 
1 coulomb from one point to the other.  (1 VOLT= 1 JOULE / 1 COULOMB) 

 
Potential difference is measured by a voltmeter. It is always connected in parallel across the 
two point between which the potential difference is to be measured. 
Electric circuit: - is a continuous and closed path of an electric current. 
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Ohm’s law :- According to Ohm’s law ‘The current flowing through a conductor is directly 
proportional to the potential difference between its ends provided its temperature remains 
constant.’ 

V α I     or  V= I R      or  V/I = R 
Where R is a constant called resistance for a given metallic wire at a given temperature 
  Verification of Ohm’s law : -

 
  Set up the circuit as shown in fig First use      
one cell and note the current (I) in the     
ammeter and the potential difference (V) in 
the voltmeter across the nichrome wire XY. 
Repeat by using two cells, 
three cells and four cells and note the 
readings in the ammeter and voltmeter. 
Then plot a graph between the current (I) 
and potential difference (V).  The graph will 
be a straight line. 
This shows that    V α I or R= V/I  where R 
is a constant called resistance of the 
conductor. 
Resistance :- The opposition offered by 
the conductor to the flow of current is 
known as resistance. The unit of 
resistance is ohm (Ω). R= V/I 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 Ohm= 1 Volt/ 1Amp 
Since I=V/R The current flowing through a 
resistor is inversely proportional to the 
resistance. So, if the resistance is doubled, then 
the current gets halved

 
 
Factors on which the resistance of a conductor depends :- 
 
The resistance of a conductor (i) is directly proportional to its Length (R α l ) (ii) is inversely 
proportional to  Area of cross section( R α 1/A) (iii) also depends upon nature of the material of 
the conductor 
,     R α ℓ /A                             or   R =  ρ l /A        [  = 𝝅𝒓𝟐- Area of cross section] 
Where ρ (rho) is a constant of proportionality called Resistivity of the material of the conductor. 
The unit of resistivity is ohm meter (Ωm). Conductors like metals and alloys have low resistivity 
10-8  Ωm to 10-6 
 
Ωm. Insulators like rubber, glass etc. have high resistivity 1012  Ωm  to  1017  Ωm. 
    
The resistivity is independent from the length and area of cross section of a conductor. 
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Heating effect of electric current : - When electric current passes through a conductor and 
conductor becomes hot this phenomenon is known as heating effect of current. It is used in 
Electric iron, Electric heater, Immersion Rod & Electric Kettle etc. 
If a current I flowing through a resistor R for time t. then H α I2   , H α R, &  H α t or H= I2Rt 
this law is also known as joules law of heating. 

  
 
 
 
 
Q1. V-I graph for two wires A and B are shown in the figure. If both wires are of same 
length and same thickness, which of the two is made of a material of high resistivity? 
Give justification for your answer. 

 
 
 
 

 
 
 
Ans. Greater than slope of V-I graph, greater will be the resistance of given metallic wire. In 

the given graph, wire A has greater slope then B. Hence, wire A has greater resistance. For the 
wires of same length and same thickness, resistance depends on the nature of material of the 
wire, i.e. 
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CHAPTER : OUR ENVIRONMENT
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Characteristics of food chain 

•     There is a unidirectional flow of energy from producers to consumers. 
•     There are generally 3 to 4 trophic levels. 
•     It is always straight 
• Organism can occupy different trophic levels in different 
food chain. A 10 percent law is followed in energy transfer 
which was given by Raymond Lindeman. This law states 
that “only 10 percent of energy 
is transferred from one trophic level to another trophic level”. The 
remaining 90 percent will be used by the present trophic level in 
different processes. Therefore, there are usually 3-4 trophic levels in a food chain. 

 
Biological 

Magnification 
The concentration of harmful substances increases with every trophic level. This is known as 
Biomagnification. Addition of pesticides in one trophic level increases the concentration of 
pesticides in other trophic level. 

       
 
       (a) forest food chain  (b) in grassland       (c) in a pond 
 
 

      Food web 
•     Is formed by interconnections of different food chains. 
•     Is a graphical representation of ‘Who eats Whom’ in an ecosystem.  

 
 
 

Consequences of Ozone 
Depletion 

Exposure of UV rays causes skin cancer. UV-rays damage the eyes also. It affects humans, 
plants as well as animals.  
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Garbage Disposal 
 
Waste materials are known as garbage. There are two types garbage - Biodegradable 
Garbage and Non- biodegradable Garbage.  
Garbage that can be completely decomposed by the microorganism are called Biodegradable 
Garbage, such as fruit and vegetable peel, sewage. 
Substances which cannot be decomposed through microorganisms are known as Non-
biodegradable 
Garbage, For Example, Plastic, Glass, Pesticide, Metals, Radioactive Elements etc. 
 

Methods of Waste 
Management 

 
Waste disposal is a very important part of day to day life. There are different methods of waste 
disposal management- sewage treatment plant, biogas plant, land fillings, recycling, 
incineration, composting and reuse.
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CHAPTER : MAGNETIC EFFECTS OF ELECTRIC CURRENT 
 

MAGNETIC FIELD: -The space surrounding a magnet in which the force of attraction and 
repulsion is exerted is called a magnetic field. 
 
MAGNETIC FIELD LINES AND PROPERTIES: - The magnetic field lines are the lines 
drawn in a magnetic field along which a north magnetic pole would move. These are also 
known as magnetic lines of forces. 
 
1. The magnetic field lines are from north south pole 
outside the magnet while these are from south to north 
pole inside the magnet so magnetic field line is a 
closed and continuous curve. 
2.The magnetic field lines are closer near the poles of 
 a magnet 
where the magnetic field is strong and farther 
apart where the magnetic field is weak. 
3.The magnetic field lines never intersect each other 
because in that case there will be more than one 
direction of magnetic field at point of intersection. 
4.A uniform magnetic field is represented by parallel 
and equidistant field line 

 
 
 
 
 
 
 
 
 
MAGNETIC FIELD DUE TO A CURRENT THROUGH A STRAIGHT CONDUCTOR : 
 

The magnetic field lines around a straight conductor 
carrying current are concentric circles whose centers 
lies on the wire. The magnitude of magnetic field 
produced by a straight current carrying wire at a point- 
(i)directly proportional to current passing in the wire.  
(ii)inversely proportional to the distance of that point 
from the wire.
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   RIGHT-HAND THUMB RULE: 

 
When a current-carrying straight conductor is holding 
in right hand such that the thumb points towards the 
direction of current. Then fingers will wrap around the 
conductor in the direction of the field lines of the 
magnetic field. 
 
 
 

 
  MAGNETIC FIELD DUE TO A CURRENT THROUGH A CIRCULAR LOOP:- 
 

The strength of magnetic field produced by a circular coil 
carrying current is directly proportional to both number of 
turns(n) and current(I) but inversely proportional to its 
radius(r). At the center, all the magnetic field lines are in 
the same direction due to which the strength of magnetic 
field increase. 

 
 

 
MAGNETIC FIELD DUE TO A CURRENT IN A 
SOLENOID: - The insulated copper wire wound on a 
cylindrical tube such that its length is greater than its 
diameter is called a solenoid. 
The strength of magnetic field produced by a 
carrying current solenoid is directly proportional 
to….(i)number of turns(n) (ii) strength of current(I) 
(iii) nature of core material used in solenoid – use of 
soft iron as core in a solenoid produces the 
strongest magnetism. 
Electromagnet: - The strong magnetic field inside 
a current-carrying solenoid can be used to 
magnetize a piece of magnetic material like soft 
iron, when placed inside the solenoid. The magnet 
thus formed Is called an electromagnet. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Electromagnet

 FORCE ON A CURRENT-CARRYING CONDUCTOR IN A MAGNETIC FIELD:- 
 

When a current carrying conductor is placed in a magnetic field it experiences a 
force, except when it is placed parallel to the magnetic field. The force acting on a 
current carrying conductor in a magnetic field is directly proportional to …… 
(i)current through conductor (ii) length of conductor (iii) strength of magnetic field 
Note:- (i) The magnitude of force is maximum when conductor I placed 
perpendicular to the magnetic field. (ii) The direction of this force is reversed if the 
direction of current or magnetic field is reversed and it is given by Fleming’s left 
hand rule.
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 FLEMING’S LEFT HAND RULE:- It does state that if index finger, 
middle finger and thumb of left hand are stretched mutually 
perpendicular to each other in such a way that index finger points 
towards magnetic field, middle finger points towards current then 
thumb will point towards the direction of force or motion of 
conductor. 
 
 
 
 
 
 
 
 
ELECTRIC MOTOR: 
An electric motor is a rotating device that converts 
electrical energy to mechanical energy. Electric motor 
is used as an important component in electric fans, 
refrigerators, mixers, washing machines, computers, 
MP3 players  etc. 
Principle: The working principle of an electric motor is 
based on the magnetic effect of current. A current-carrying 
loop experiences a force and rotates when placed in a 
magnetic field. The direction of rotation of the loop is given 
by the “Fleming’s left- hand rule”. Note:- A device  that 
reverses the direction of flow of current through a circuit is 
called a commutator. In electric motors, the split ring acts 
as a commutator. 

 
 
 
 
 
 
 
 
  
ELECTROMAGNETIC INDUCTION : -  
The production of electricity from magnetism is called 
Electromagnetic induction. When a straight wire is made to 
move rapidly between the poles of magnet or the magnetic field 
is made to vary then a potential difference is developed across 
the conductor and an electric current is induced in the 
conductor wire. 
 
 
FLEMING’S RIGHT HAND RULE :- The direction of this 
induced current is given by Fleming’s right hand rule. It 
does state that if index finger, middle finger and thumb of 
right hand are stretched mutually perpendicular to each 
other in such a way that index finger points towards 
magnetic field, thumb points towards the direction of force 
or motion of conductor then middle finger will point towards 
direction of induced current. 
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CHAPTER:  HOW DO 

ORGANISMS REPRODUCE 
 
Reproduction: It is the process by which living organisms produce new individuals similar to 
themselves. Reproduction ensured continuity of life on earth. 
 Q1. We are similar to our parents but not exactly copy to them. Why? 
 We are not exactly copy of our parents because copying of DNAs is not a foolproof exercise,  
even minute 
changes bring about variation in the blue print of the off springs. 
Importance of variations-Variations help the species to withstand drastic environmental 
changes, thus save the species from becoming extinct and promotes its survival for a longer 
time.  
Q2. Show different types of Asexual Reproduction with example. 

 
TYPES OF REPRODUCTION 

 
 
 

                    
 
                                       Fission 

 
      Binary        Amoeba

ASEXUAL                 
REPRODUCTION                 

      
      Multiple  Plasmodium 
 
 

 
 
                                                 Fragmentation        Spirogyra 
 
 
 
                                                 Regeneration           Planaria 
                                                                                      
 
 

                                               
 

 

                                           Budding              Yeast, Hydra 
 
                                                   
 
 
 
 
                                                  Spore formation    Rhizopus 
 
 
    
                                             Vegetative 
                                           Propagation 

     Bryophyllum
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Sexual Reproduction in Plants- 
Pollination-The process of transfer of pollen grains from an anther to the stigma of the 
flower is pollination. Two types of pollination are: 
(i) Self-pollination: The transfer of pollen grains from the anther to the stigma of the 
same flower or another flower of the same plant. 
(ii) Cross-pollination: The transfer of pollen grain from the Anther to the stigma of another 
flower or another flower of a different plant of the same species. 
 
 

 
Fertilization-Fertilization is the process of 
fusion of male and female gamete to form a 
zygote during sexual reproduction. 
 Post fertilization changes- 
Ovary- develops into Fruit     
  Ovule- develops into seed 
Zygote- develops into Embryo 
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 Parts of Embryo               Plumule -future shoot          Redicle- future root 
 

MALE REPRODUCTIVE SYSTEM 
IN HUMAN 

Q.3 Draw well labeled diagram of male reproductive system in human and write the 
functions of its different parts. 

 
Testes: A pair of testes are situated in scrotum that lie outside the abdominal cavity. Testes 
produce sperms and hormone, Testosterone hormone. Testosterone brings about changes in 
appearance of boys at the time of puberty.  
Vas deferens: From each testis, a duct arises which is known as vas deferens which unites 
with a tube coming from urinary bladder. It brings sperms from testis. 
Urethra: Vas deferens tube opens into a common tube called urethra. . 
Accessory Glands: Glands like prostate and seminal vesicles and Cowper’s gland add their 
secretions which make transport of sperms easier and this fluid also provides nutrition. 

 
Q.3 Draw well labelled diagram of  female reproductive system in human and write  the 
functions of  its different  parts. 
Parts of Female reproductive system 
Ovaries: Paired ovaries are located in the abdominal cavity near the kidney. Ovaries produce 
female gamete (ovum or egg) and secrete female hormones (estrogen and progesterone). One 
egg is produced every month alternately by one of the ovaries. 
Fallopian Tube: The egg is carried from the ovary to womb/uterus through a thin oviduct or 
fallopian tube. It is the site of fertilization in female body. 
Uterus: The two oviducts unite into an elastic bag like structure known as the uterus. 
Developing foetus is attached with its wall with the help of Placenta. Placenta acts as Nutritive, 
Respiratory, Excretory Organ of developing Embryo. 
Vagina: Uterus opens into the vagina 
 
 
 
Q4. What happens when the egg is not fertilized? 
The uterus prepares itself to receive the fertilized egg. It grows thick, muscular and rich in 
blood and tissues. When the egg is not fertilized, the thick uterus lining breaks down. The 
blood, tissues and the non-fertilized egg come out of the vagina as menstruation. 
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Q5.What do you mean by STDs? Name any two STDs caused by bacteria and virus. 
Reproductive Health :- A number of diseases occur as a result of sexual intercourse if one 
of the partners is infected. These are known as sexually transmitted diseases (STD’s). They 
can be caused by bacteria for example; syphilis, gonorrhea; or caused by a virus for 
example; HIV-AIDS, warts etc. The transmission of these diseases can be avoided by using 
birth control measures such as wearing a condom during the sexual act.  
Q.6 Write about different methods of contraception. 

Methods of contraception: They can be mechanical, chemical and surgical. Mechanical 
methods: Use of condoms ,Diaphragm, Intra Uterine Contraceptive Device (IUCD) or loop 
Chemical method-- Use of spermicides, Oral contraceptive pills Surgical methods—
Vasectomy, Tubectomy , Medical termination of pregnancy (MTP). 
 
 

Some Practices with Case Based Questions 
 
 
General Instructions: Please go through the case / paragraph and then answer the following 
questions after each paragraph. 
 

A. Raman read in the newspaper that 23 people died due to consumption of 
poisonous wine. His teacher taught him a few days earlier that wine contains 
alcohol. He became curious what this poisonous wine was, and what the 
difference was between normal wine and poisonous wine. He wanted to know 
about the poisonous content that may be causing death of people. He searched 
on google and found out that normal wine contains Ethyl alcohol. On the other 
hand poisonous alcohol may contain Methyl alcohol, and other impurities. He was 
amazed to know that alcoholic beverages may contain a large number of 
compounds belonging to groups aldehydes, alcohols, ketones and esters as 
impurities or additives.             
(i) What chemical symbol can denote an alcoholic group? 
(ii) What is the functional group present in an aldehyde compound? 
(iii) What is the general name of a family containing compounds bearing same 
functional group. 
(iv) What is the difference in molecular masses of two consecutive members of a 
family containing compounds with same functional group?                  
Answer: (i) – OH (alcoholic group)       
    (ii) – CHO (aldehyde group)       
    (iii) Homologous series        
    (iv) Difference of 14 u (corresponding to – CH2 – group) 

B. Some electrical repairs were going on in Arshika’s home. The Electrician used a 
thick wire to bring electricity from electrical pole to her home, but used thinner 
wire to distribute electrical connection to home appliances. What is the science 
behind using wires of different thickness? She pondered and then asked the 
electrician. The electrician replied that it was all about resistances of different 
wires and safety of home electrical appliances.        
(i) What is meant by resistance?                                  
(ii) How is it different from resistivity?             
(iii) What are the factors that affect resistance?                      
(iv) Give the SI unit of resistivity.    
 
Answer: (i) It is the property of a conductor to resist the flow of charges through it.    

                              •Ohm (Ω): S.I. unit of resistance. • 1 ohm = (1 volt/1 ampere)  
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              When potential difference is 1 V and current through the circuit is IA,   
               then resistance is 1 ohm. 

   (ii) Resistivity is the resistance offered by a cube of a material of side             
                                      1 m when current flows perpendicular to its opposite faces. It is   
                                       denoted by 𝜌.                                                                            
                                (iii)   Factors on which the Resistance of a Conductor depends   
                                        Resistance of a uniform metallic conductor is (i) directly proportional   
                                        to the length of conductor, (ii) inversely proportional to the area of   
                                        cross-section, (iii) directly proportional to the temperature and (iv)   
                                        depends on nature of material.      
   (iv) The SI unit of resistivity is Ohm-metre (Ω	m). 
 
 

C. One day when Nishad’s mother switched on geyser, electricity of the whole 
house went away. Then she searched the wires of whole house to find out the 
fault. She detected that there was a broken fuse at the main electrical panel. 
Nishad’s mother meticulously repaired the fuse and wow ! the electricity was 
back.                
(i) What is a fuse? What is it made up of?        
(ii) Where does it remain connected in circuit and how?                 
(iii) Give its two characteristics that may justify its working.            
Answer: (i) Fuse is a safety device that protects our electrical appliances in case 
of short circuiting and overloading. It is made up of pure tin or an alloy of copper 
and tin.                                 
(ii) Fuse is always connected in series with a live wire. 
(iii)       Fuse has low melting point.       
 Current capacity of the fuse is slightly higher than that of the appliance. 
 
 

D.   

 
 

The Teacher taught about trends in the modern periodic table. The above picture is a 
snapshot of the board of the class. Tahrin has to make notes about the topic. There 
are some questions that Tahrin should answer in her notes. You are required to help 
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her.            
 (i) Illustrate with examples that number of shells in elements remains the same 
across a period. 
(ii) Why does metallic character increase down a group? 
(iii) Why does effective nuclear charge decrease down a group despite increase in 
atomic number?   

Answer: (i) Let us take the electronic configuration of some elements of period 2. 
 

Element Lithium (Li)  Beryllium 
(Be) 

Boron (B) Carbon (C) 

Electronic 
Configuration 
(K, L, M….) 

(Atomic no., 
Z=3) 2, 1 

(Atomic no., 
Z=4) 2, 2 

(Atomic no., 
Z=5) 2, 3 

(Atomic 
no., Z=6) 
2, 4 

 
             (ii) Metallic character increases down a group because atomic radius increases down   
                  the group. Larger sized atoms may lose electrons easily. 
             (iii) The effective nuclear charge decrease down a group despite increase in atomic   
                   number because distance between nucleus and outermost shell increases due to     
                   addition of a shell at each step. 
 

E. Following is the concept map prepared by a student of the class. Teacher used it 
for formative assessment. You have answer correctly to secure the maximum 
marks so that Teacher may frame an idea about your level of understanding 
regarding concepts.  
         

  
 
 
 

(i) Give a point of difference between asexual and sexual reproduction. 
(ii) What is meant by a bisexual flower? 
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(iii) What are the different parts of a plant that may help it in vegetative 
propagation. 

 
Answer: (i) Gametes are involved in sexual reproduction unlike that in asexual 
reproduction. 
(ii) A bisexual flower has both male (Androecium (anthers)) and female 
(Gynaecium (Pistil / Stigma)) reproductive parts.  
(iii) Vegetative reproduction may take place with the help of leaf, stem and root. 

 
 
 
 
 
 
 

F.  Please see the chart below that was used by a doctor to explain one of his 
clients / patients how sex of a child is determined.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (i) Who is responsible for sex of a child – mother / father? 
                      (ii) How is sex of a child determined by a parent? 
  (iii) How are men and women different form sex chromosome point of view? 
  Answer: (i) Father or male parent is responsible for sex of a child. 
      (ii) All children inherit an X chromosome from their mother regardless of   
                                        whether they are boys or girls. Thus the sex of the children will be  
                                        determined by what they inherit from their father. A child who inherits an X   
                                        chromosome from her father will be a girl, and one who inherits a Y   
                                        chromosome from him will be a boy. So sex of a child is determined by male   
                                        parent. 
     (iii) Women have XX type sex chromosomes, while men have a mismatched  
                                        pair in which one is a normal- sized X while the other is a short one called Y.              
                                         So women are XX while men are XY.  
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