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PREFACE 
 

It gives me great pleasure in presenting the Study Material in Chemistry for Summative 

Assessment (SA) - II. It is in accordance with the syllabus of the session 2015–16 for first term (CCE 

pattern). 

Each chapter has a large number of questions along with all concepts and descriptions 

of topics in such a simple style that even the weak students will be able to understand the topic 

very easily. The most important feature of this material is that NCERT book questions (Intext 

Questions) and Exercises included along with answers. Keeping the mind the mental level of a 

child, every effort has been made to introduce simple questions in starting before HOTS 

questions so that the child solve them easily and gets confidence. 

 I avail this opportunity to convey my sincere thanks to respected sir, Shri U. N. Khaware, 

Additional Commissioner(Acad), KVS Headquarter, New Delhi, respected sir, Shri S. Vijay Kumar, 

Joint Commissioner(Admn), KVS Headquarter, New Delhi, respected sir Shri P. V. Sairanga Rao, 

Deputy Commissioner(Acad), KVS Headquarter, New Delhi, respected sir Shri. D. Manivannan, 

Deputy Commissioner, KVS RO Hyderabad, respected sir Shri Isampal, Deputy Commissioner, KVS 

RO Bhopal, respected sir Shri Jagdish Mohan Rawat, Deputy Commissioner, KVS RO Chandigarh, 

respected sir Shri P. Deva Kumar, Deputy Commissioner, KVS RO Bangalore, respected sir Shri 

Nagendra Goyal, Deputy Commissioner, KVS RO Ranchi, respected sir Shri Y. Arun Kumar, 

Assistant Commissioner(Acad), KVS Headquarter, New Delhi, respected sir Shri Sirimala 

Sambanna, Assistant Commissioner, KVS RO Hyderabad, respected sir Shri. K. L. Nagaraju, Retd-

AC, KVS RO Bangalore and respected sir Shri M.K. Kulshreshtha, Retd-AC, KVS RO Chandigarh 

for their blessings, motivation and encouragement in bringing out this project in such an excellent 

form.  

 I also extend my special thanks to respected sir Shri. P. S. Raju, Principal, KV Gachibowli, 

respected madam Smt. Nirmala Kumari M., Principal, KV Mysore & respected sir Shri. M. 

Vishwanatham, Principal, KV Raichur for their kind suggestions and motivation while preparing this 

Question Bank. I would like to place on record my thanks to respected sir Shri. P. K. Chandran, 

Principal, presently working in KV Bambolim. I have started my career in KVS under his guidance, 

suggestions and motivation. 

Inspite of my best efforts to make this notes error free, some errors might have gone 

unnoticed. I shall be grateful to the students and teacher if the same are brought to my notice. You 

may send your valuable suggestions, feedback or queries through email to kumarsir34@gmail.com 

that would be verified by me and the corrections would be incorporated in the next year Question 

Bank.         

                         M. S. KUMARSWAMY 
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CHAPTER – 4 
 

CARBON AND ITS COMPOUND 

 
 
CARBON: INTRODUCTION 
 
Carbon is the fourth most abundant element in the universe by mass. It is also the second most 
abundant element in the human body after oxygen. It is the 15th most common element in the 
Earth’s crust. Carbon was discovered in prehistory and it was known to the ancients. They used 
to manufacture charcoal by burning organic material.  
 
Carbon is a non-metal. It belongs to the fourteenth group or IV A group in the modern 
periodical table. The elements of this group have four electrons in the valence shell. 
 
Atomic Number: 6  
Electronic configuration: 2, 4  
Valence electrons: 4 
Property: Non-metal 
 
Compounds having carbon atoms among the components are known as carbon compounds. 
Previously, carbon compounds could only be obtained from a living source; hence they are also 
known as organic compounds.  
 
BONDING IN CARBON: COVALENT BOND 
 
Bond formed by sharing of electrons is called covalent bond. Two of more atoms share 
electrons to make their configuration stable. In this type of bond, all the atoms have similar 
rights over shared electrons. Compounds which are formed because of covalent bond are called 
COVALENT COMPOUNDS. 
 

FORMATION OF COVALENT BONDS 
 

1. Covalent band is the chemical bond formed through the sharing of electrons between 
two non-metal atoms. 

2. Compounds which have covalent bonds are called covalent compounds. 
3. Examples of covalent compounds or molecules are chlorine, Cl2, carbon dioxide, CO2, 

ammonia, NH3, water, H2O, and tetrachloromethane (carbon tetrachloride), CCl4. 
4. During the formation of covalent molecules, each non-metal covalent atom provides one, 

two or three electrons to be shared with other atoms. The bond formed is called a covalent 
bond. 

5. Through this process, each non-metal atom in covalent molecules will achieve stable 
electron arrangement. 

6. The type of covalent bond formed in a covalent compound depends on the number of 
electron pairs shared between non-metal atoms. 

 
Covalent bonds are of three types: Single, double and triple covalent bond. 
 
SINGLE COVALENT BOND 
1. A single covalent bond is the covalent bond formed through the sharing of a pair of 

electrons between two non-metal atoms. 



Prepared by: M. S. KumarSwamy, TGT(Maths)                Page - 2 - 
 

2. Each non-metal atom contributes one electron for sharing to achieve a stable electron 
arrangement. 

3. Example of single covalent compound are chlorine gas, Cl2, hydrogen chloride, HCl, water, 
H2O, methane, CH4, ammonia, NH3, and tetrachloromethane, CCl4. 

4. Single covalent bonds can also be formed between different non-metal atoms. 
 
Formation of hydrogen molecule (H2) 
Atomic Number of H = 1 
Electronic configuration of H = 1 
Valence electron of H = 1 
Hydrogen forms a duet, to obtain stable configuration. This configuration is similar to helium 
(a noble gas). 
Since, hydrogen has one electron in its valence shell, so it requires one more electron to form a 
duet. So, in the formation of hydrogen molecule; one electron from each of the hydrogen atoms 
is shared.  

 
 

 
Formation of hydrogen chloride (HCl): 
Valence electron of hydrogen = 1 
Atomic number of chlorine = 17 
Electronic configuration of chlorine: 2, 8, 7 
Electrons in outermost orbit = 7 
Valence electron = 7 

 
Formation of chlorine molecule (Cl2): 
Valence electron of chlorine = 7 

 
Formation of water (H2O)  
Valence electron of hydrogen = 1 
Atomic number of oxygen = 8 
Electronic configuration of oxygen = 2, 6 
Valence electron = 6 
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Formation of Methane (CH4) 
Valence electron of carbon = 4 
Valence electron of hydrogen = 1 

 
 
DOUBLE COVALENT BOND 
1. Double covalent bond is the type of covalent bond formed through the sharing of two 

pairs of electrons between two non-metal atoms. 
2. Examples of molecules which have double covalent bonds are oxygen, O2, and carbon 

dioxide, CO2. 
3. During the formation of double bond, each non-metal atom contributes two pairs of 

electrons to be shared to achieve a stable electron arrangement.  
 
Formation of oxygen molecule (O2): 
Valence electron of oxygen = 2 

 
 
In the formation of oxygen molecule, two electrons are shared by each of the two oxygen 

atoms to complete their stable configuration.  
 
In oxygen, the total number of shared electrons is four, two from each of the oxygen atoms. 

So a double covalent bond is formed.  
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Formation of Carbon dioxide (CO2): 
Valence electron of carbon = 4 
Valence electron of oxygen = 6 

 
In carbon dioxide two double covalent bonds are formed. 
 
Formation of Ethylene (C2H4): 
Valence electron of carbon = 4 
Valence electron of hydrogen = 1 

 
 

TRIPLE COVALENT BOND 
1. The triple covalent bond is the type of covalent bond formed through the sharing of three 

pairs of electrons between two non-metal atoms. 
2. Example of molecule which has triple covalent bonds is the nitrogen molecule, N2. 
 
Formation of Nitrogen (N2): 
Atomic number of nitrogen = 7 
Electronic configuration of nitrogen = 2, 5 
Valence electron = 5 

 
In the formation of nitrogen, three electrons are shared by each of the nitrogen atoms. Thus one 
triple bond is formed because of the sharing of total six electrons. 
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Properties of Covalent Bond:  
Intermolecular force is smaller. 
Covalent bonds are weaker than ionic bond. As a result, covalent compounds have low 

melting and boiling points.  
Covalent compounds are poor conductor of electricity as no charged particles are formed in 

covalent bond.  
Since, carbon compounds are formed by the formation of covalent bond, so carbon 

compounds generally have low melting and boiling points and are poor conductor of 
electricity.  

 
ALLOTROPY 
Allotropy is defined as the property by which an element can exist in more than one form that 
are physically different but chemically similar. 
 
Allotropes of carbon 
Carbon exists in three allotropic forms. They are crystalline form (diamond and graphite), 
amorphous form (coke,charcoal) and fullerene. 
 
In diamond each carbon atom is bonded to four other carbon atoms forming a rigid three 
dimensional structure , accounting for it’s hardness and rigidity. 
 
General properties of diamond are 
It is a colourless transparent substance with extraordinary brilliance due to its high 

refractive index. 
It is quite heavy. 
It is extremely hard (hardest natural substance known). 
It does not conduct electricity (because of the absence of free electrons). 
It has high thermal conductivity and high melting point. 
It burns on strong heating to form carbon dioxide. 

 
In graphite each carbon atom is bonded to three other carbon atoms in the same plane giving 
hexagonal layers held together by weak vander Waals forces accounting for softness.  
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General properties of graphite are 
It is a greyish black opaque substance. 
It is lighter than diamond, feels soft and slippery to touch. 
It is a good conductor of electricity (due to the presence of free electrons) but bad 

conductor of heat. 
It burns on strong heating to form carbon dioxide. 

 
Fullerenes form another type of carbon allotropes. The first one was identified to contain 60 
carbon atoms 
in the shape of a football. (C-60). Since this looks like the geodesic dome designed by the US 
architect 
Buck Minster Fuller, it is named as Buck Minster Fullerene. 
 
General Properties of fullerenes are 
These are dark solids at room temperature. 
These are neither too hard nor too soft. 
These are the purest allotrophic forms of carbon because of the absence of free valencies or 

surface bonds. 
On burning, these produce only carbon dioxide gas. 
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VERSATILE NATURE OF CARBON 

Initially, compounds of carbon could only be obtained from living sources and there was no 
way of synthesizing them. Hence, carbon compounds are also known as organic compounds. 
Carbon forms a large number of compounds. So far, formulae of about 3 million carbon 
compounds are known. 

Cause of formation of such a large number of compounds by carbon: 
Carbon can form bonds with other carbon atoms. This property of carbon is known as 

CATENATION. Because of catenation, carbon can form a long chain; while making bond 
with other carbon atoms. Carbon can make single, double and triple bonds by catenation. 

Carbon can form branched chain; along with straight chain; while combining with carbon 
atoms, i.e. because of the property of catenation. 

Due to the valency of four, carbon is capable of bonding or pairing with four other carbon 
atoms or with the atoms of some other monovalent elements. It also forms compounds with 
oxygen, nitrogen, sulphur, hydrogen and many other elements. This gives rise to 
compounds with specific properties which depend on the element other than carbon present 
in the molecule. 

Bonds which carbon forms with other elements are very strong thus, making these 
compounds very stable. The main reason for such strong bond formation is the small size 
of carbon. As a result, the shared pair of electrons are tightly held by the nucleus. 

 
ORGANIC COMPOUNDS 
 

The compounds of carbon except its oxides, carbonates and hydrogen carbonate salts, are 
known as organic compounds. These compounds were initially extracted from natural 
substances and was believed that some vital force was necessary for the synthesis of these 
compounds (vital force theory). 
 
HYDROCARBONS 
(Hydrogen + Carbon = Hydrocarbon) Compounds formed because of the combination of 
hydrogen and carbon are known as hydrocarbons. These are regarded as the parent organic 
compounds and all other compounds are considered to be derived from them by the 
replacement of one or more hydrogen atoms by other atoms or groups of atoms. 
Hydrocarbons can be divided into various classes as shown in below: 
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ALIPHATIC HYDROCARBONS 
The word aliphatic is derived from the Greek word aleiphar meaning fat. Aliphatic 
hydrocarbons were named so because they were derived from fats and oils. Hydrocarbons can 
be acyclic compounds, which are straight chain compounds, or cyclic compounds, which have 
rings of carbon atoms. 
 
AROMATIC HYDROCARBONS 
The word aromatic is derived from the word aroma meaning fragrance. The aromatic 
compounds have a characteristic smell. Structurally, they include benzene and its derivative. 
The aliphatic hydrocarbons can be divided into two categories: saturated hydrocarbons and 
unsaturated hydrocarbons. In saturated hydrocarbons, carbon atoms are linked to each other 
by single bonds whereas in unsaturated hydrocarbons, multiple bond (double and triple bonds) 
are present between 
carbon atoms. 
 
SATURATED HYDROCARBONS 

Alkanes 
General formula = CnH2n+2 Suffix : ane 
These are the organic compounds which contain carbon – carbon single bond. These were 
earlier named as paraffins(Latin : meaning little affinity) due to their least chemical reactivity. 
According to IUPAC system, these are named as alkanes (ane is suffix with root word). 
 
UNSATURATED HYDROCARBONS 
These are hydrocarbons which contain carbon to carbon double bonds or carbon to carbon 
triple bonds in 
their molecules.These are further classified into two types: alkenes and alkynes. 
 
i)Alkenes: General formula: CnH2n Suffix : ene 
The hydrocarbons containing atleast one carbon to carbon double bond are called alkenes.They 
have the general formula CnH2n .These were previously called olefins (Greek : olefiant – oil 
forming) because the lower gaseous members of the family form oily products when treated 
with chlorine. 
 
In IUPAC system, the name of alkene is derived by replacing suffix “ane” of the correspding 
alkane by “ene”. For example, 

 
 
In higher alkenes, the position of the double bond, can be indicated by assigning numbers 1, 2, 
3, 4, ……to the carbon atoms present in the molecule. 
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ii) Alkynes: General formula: CnH2n-2  Suffix : yne 
The hydrocarbons containing carbon to carbon triple bond are called alkynes. Alkynes are 
named in the same way as alkenes i.e., by replacing suffix ane of alkane by yne. In higher 
members, the position of triple bond is indicated by giving numbers 1, 2, 3, 4, ….to the carbon 
atom in the molecule. 
 

 
 
HOMOLOGOUS SERIES 
A homologous series is a group or a class of organic compounds having similar structure and 
similar chemical properties in which the successive compounds differ by a CH2 group. 
 
Characteristics of homologous series 

Each member of the series differs from the preceeding or succeeding member by a 
common difference of CH2 and by a molecular mass of 14 amu (amu = atomic mass unit). 

All members of homologous series contain same elements and the same functional groups. 
All members of homologous series have same general molecular formula. 

e.g   Alkane = CnH2n + 2 
Alkene = CnH2n 
Alkyne = CnH2n – 2  

The members in homologous series show a regular gradation in their physical properties 
with respect to increase in molecular mass. 

The chemical properties of the members of the homologous series are similar. 
All members of homologous series can be prepared by using same general method. 
 
IMPORTANCE OF HOMOLOGOUS SE RIES 
It helps to predict the properties of the members of the series that are yet to be prepared. 
Knowledge of homologous series gives a systematic study of the members. 
The nature of any member of the family can be ascertained if the properties of the first 

member are known. 
 
FUNCTIONAL GROUP 

Functional group may be defined as an atom or group of atoms or reactive part which is 
responsible for the characteristic properties of the compounds. 
The chemical properties of organic compounds are determined by the functional groups while 
their physical properties are determined by the remaining part of the molecule. 
 
CLASSIFICATION OF ORGANIC COMPOUNDS BASED ON FUNCTIONAL 

GROUP 

1. ALCOHOLS 
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Alcohols are carbon compounds containing –OH group attached to alkyl group. The general 
formula of alcohol is R-OH where ‘R’ is an alkyl group and –OH is the functional group.  
The IUPAC name of alcohol is derived by replacing –e, in the word alkane, by the suffix –ol. 
Hence we get the name alkanol. 

 
2. ALDEHYDES 
Aldehydes are carbon compounds containing -CHO group attached to alkyl group or hydrogen 
atom. The general formula of aldehydes is R – CHO where ‘R’ is an alkyl group or hydrogen 
atom and – CHO is the functional group.  
The IUPAC name of aldehyde is derived by replacing –e, in the word alkane, by the suffix –al. 
Hence we get the name “alkanal”. 

 
3. KETONES 
Ketones are carbon compounds containing carbonyl – CO – group attached to two alkyl 
groups. The general formula of ketone is R-CO-R’ where R and R’ are alkyl groups and – 
CO – is the functional group.  
The IUPAC name of ketone is derived by replacing –e, in the word alkane, by the suffix -one. 
Hence we get the name “alkanone”. 
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4. CARBOXYLIC ACIDS 
Carboxylic acids are carbon compounds containing –COOH group attached to a hydrogen 
atom or alkyl group. The general formula of acid is R-COOH where ‘R’ is a hydrogen atom 
or alkyl group and –COOH is the functional group.  
The IUPAC name of acid is derived by replacing – e, in the word alkane, by the suffix –oic 
acid. Hence we get the name “alkanoic acid”. 

 
ISOMERISM 
Carbon compounds or organic compounds with same molecular formula can show different 
structures and hence, different properties. This phenomenon is called isomerism and 
compounds are called isomers. 
For example, following two arrangements are possible for butane, an alkane with four C atoms 
(C4H10) 
 

 
 

Such pair of isomers is called chain isomers and the isomerism is called chain isomerism. 
Thus, chain isomers are the compounds that have same molecular formula but differ in the 
arrangement of carbon chains. 
 
NOMENCLATURE OF CARBON COMPOUNDS 
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In general, the names of organic compounds are based on the name of basic carbon chain 
modified by a prefix (phrase before) or suffix (phrase after) showing the name of the functional 
group. 
 
Following steps are used to write the name of an organic compound 
Step 1 Count the number of carbon atoms in the given compound and write the root word for it 
(Root word upto 10 carbon atoms are tabulated below.) 
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Step 2 If the compound is saturated, add suffix ‘ane’ to the root word, but if is unsaturated, add 
suffix ‘ene’ and ‘yne’ for double and triple bonds respectively. 
For example,CH3CH2CH3 contains three C atoms so root word is ‘prop’ and it contains only 
single 
bonds, so suffix used is ‘ane’. Hence, the name of this compound is propane. 
Similarly, the compound CH3CH == CH2  is named as propene as here suffix ‘ene’ is used for 
double bond. 
Step 3 If functional group is present in the compound, it is indicated by adding its suffix 
(which are given in the table above). 
 
Prefix ‘iso’ and ‘neo’represent the presence of one or two carbon atoms respectively as 

side chain. 
If the functional group is named as a suffix, the final ‘e’ of alkane (or alkene or alkyne) is 

substituted by appropriate suffix. 
If the functional group and subtituents are not present at first carbon, then their location is 

indicated by digits 1,2,3... . 
 
 
INTEXT QUESTIONS PAGE NO. 68 
 
Q1. How many structural isomers can you draw for pentane? 
Ans: 
Pentane (C5H12) has a skeleton of five carbon atoms. It can exist as straight chain as well as 
two branched chains. The possible structural isomers have been shown below. 

 
Q2. What are the two properties of carbon which lead to the huge number of carbon 
compounds we see around us? 
Ans: 
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. 
 
Q3. What will be the formula and electron dot structure of cyclopentane? 
Ans: 
General formula of cycloalkane = CnH2n 
In cyclopentane n = 5, 
 Formula of cyclopentane, C5H5 × 2 = C5H10 
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Electron dot structure of cyclopentane 

 
Q4. Draw the structures for the following compounds. 
(i) Ethanoic acid (ii) Bromopentane* 
(iii) Butanone (iv) Hexanal. 
Are structural isomers possible for bromopentane? 
Ans: 
(i) Ethanoic acid  

 
(ii) Bromopentane 

 
(iii) Butanone  

 
(iv) Hexanal. 
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Yes, isomers of bromopentane are 
   (i)   CH3CH2CH2CH2CH2Br  

      1-bromopentane 

 
Q5. How would you name the following compounds? 

 
Ans: 
(a) CH3 – CH2 – Br 
Bromoethane (because for two carbons, root word is ‘eth’) 

(b)  
Formaldehyde or methanal (because for single carbon, root word is ‘meth’) 
(c) CH3CH2CH2CH2CHC≡≡C,  
1-hexyne (because for 6 carbons, root word is ‘hex’ and for triple bond suffix is ‘yne’.) 
 
CHEMICAL PROPERTIES OF CARBON COMPOUNDS 

 
COMBUSTION 
All the carbon compounds burn in oxygen and yield carbon dioxide and water vapour. Heat 
and light are also released during this process. This reaction is called combustion. 
(i) C + O2 → CO2 + heat and light 
(ii) CH4 + O2 → CO2 + H2O + heat and light 
(iii) CH3CH2OH + O2 → CO2 + H2O + heat and light 
Further, once carbon and its compounds ignite, they keep on burning without the requirement 
of additional energy. That’s why these compounds are used as fuels. 
Saturated hydrocarbons give a clean flame due to their complete combustion whereas, 
unsaturated hydrocarbons give a yellow flame with lots of black smoke as they do not undergo 
complete combustion. 
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OXIDATION 
Oxidation is a process of intake of oxygen and removal of hydrogen. Those substances which 
are capable of providing oxygen to other substances are called oxidising agents. e.g., alk. 
KMnO4 and acidified K2Cr2O7 can both behave as oxidising agents. 

 
 
ADDITION REACTION 
The reaction in which a reagent adds completely on a substance without the removal of small 
molecules are called addition reactions. For example, addition of hydrogen (in the presence of 
catalysts like Palladium or Nickel) to unsaturated hydrocarbons, yields saturated 
hydrocarbons (Hydrogenation). 

 
Hydrogenation (addition of hydrogen) of vegetable oil (which are unsaturated compounds) in 
the presence of nickel catalyst gives ghee (saturated compounds). This process is called 
hardening of oils. 

 
 
SUBSTITUTION REACTION 
The reactions in which a reagent substitutes (replaces) an atom or a group of atoms from the 
reactant (substrate) are called substitution reactions. These are generally shown by saturated 
compounds and benzene. 
Most of the saturated hydrocarbons are fairly inert and unreactive in the presence of most 
reagents. So, presence of sunlight is necessary for their substitution reactions. 
When chlorine is added to hydrocarbons at a rapid rate, in the presence of sunlight, Cl replaces 
H atom one by one. 
 
FUELS AND FLAMES 
 

FUELS 
Those carbon compounds which have stored energy in them and burn with heat and light are 
called fuels. The released energy (heat or light) is utilised for various purposes like for cooking 
food, running machines in factories, etc. In fuels, the carbon can be in free state as present in 
coal, coke and charcoal or in combined state as present in petrol, LPG, kerosene, petroleum, 
natural gas, etc. Those fuels which were formed by the decomposition of the remains of the 
pre-historic plants and animals (fossils) burried under the earth long ago, are called fossils 
fuels. 
For example, coal, petroleum and natural gas. 
 
COAL 
It is a complex mixture of compounds of carbon, hydrogen and oxygen and some free carbon 
alongwith traces of nitrogen and sulphur. 
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It was formed by the decomposition of plants and trees buried under the earth millions of years 
ago. 
 
PETROLEUM 
It is a dark viscous foul smelling oil and is also known as rock oil or black gold. It was formed 
by the decomposition of the remains of extremely small plants and animals buried under the 
sea millions of years ago. 
 
FLAME 
A flame is the region where combustion (or burning) of gaseous substances takes place. 
Depending upon the amount of oxygen available and burning of fuels, flames are of following 
two types 
(i) Blue or Non-luminous Flame 
When the oxygen supply is sufficient, the fuels burn completely producing a blue flame. Since, 
light is not produced during this type of combustion, so the flame is called non-luminous (non-
light giving flame), e.g., burning of LPG in gas stove. 
(ii) Yellow or Luminous Flame 
In the insufficient supply of air, the fuels burn incompletely and produce yellow flame. The 
colour of the flame is yellow because of the presence of unburnt carbon particles. This flame 
produces light so also known as luminous flame. e.g., burning of wax vapours. 
 
INTEXT QUESTIONS PAGE NO. 71 
 
Q1. Why is the conversion of ethanol to ethanoic acid an oxidation reaction? 
Ans: 
Since the conversion of ethanol to ethanoic acid involves the addition of oxygen to ethanol, it 
is an oxidation reaction. 

 
Q2. A mixture of oxygen and ethyne is burnt for welding. Can you tell why a mixture of 
ethyne and air is not used? 
Ans: 
When ethyne is burnt in air, it gives a sooty flame. This is due to incomplete combustion 
caused by limited supply of air. However, if ethyne is burnt with oxygen, it gives a clean flame 
with temperature 3000°C because of complete combustion. This oxy-acetylene flame is used 
for welding. It is not possible to attain such a high temperature without mixing oxygen. This is 
the reason why a mixture of ethyne and air is not used. 

 
 
SOME IMPORTANT CARBON COMPOUNDS – ETHANOL AND ETHANOIC ACID 
 
Almost all the compounds are useful to us in a number of ways. Most of the fuels, medicines, 
paints, explosives, synthetic polymers, perfumes and detergents are basically organic 
compounds. In fact, organic chemistry has made our life colourful and also comfortable. 
Two commercially important compounds are ethanol and ethanoic acid 
 
ETHANOL (C2H5OH) 
Ethanol or ethyl alcohol or simply alcohol is one of the most important members of the family 
of alcohols. 
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(1) Manufacture of ethanol from molasses 
Molasses is a dark coloured syrupy liquid left after the crystallization of sugar from the 
concentrated sugar cane juice. Molasses still contain about 30% of sucrose which can not be 
separated by crystallization. It is converted into ethanol by the following steps: 
 
(i) Dilution 
Molasses is first diluted with water to bring down the concentration of sugar to about 8 to 10 
percent. 
 
(ii) Addition of ammonium salts 
Molasses usually contains enough nitrogenous matter to act as food for yeast during 
fermentation. If the nitrogen content of the molasses is poor, it may be fortified by the addition 
of ammonium sulphate or ammonium phosphate. 
 
(iii) Addition of yeast 
The solution from step (ii) is collected in large ‘fermentation tanks’ and yeast is added to it. 
The mixture is kept at about 303K for a few days.During this period, the enzymes invertase 
and zymase present in yeast, bring about the conversion of sucrose into ethanol. 

 
The fermented liquid is technically called wash. 
 
FERMENTATION is the slow chemical change taking place in an organic compound by 

the action of enzymes leading to the formation of smaller molecules. 
 
(iv) Distillation of wash 
The fermented liquid containing 15 to 18 percent alcohol and the rest of the water, is now 
subjected to fractional distillation. The main fraction drawn, is an aqueous solution of ethanol 
which contains 95.5% of ethanol and 4.5% of water. This is called rectified spirit. This mixture 
is then heated under reflux over quicklime for about 5 to 6 hours and then allowed to stand for 
12 hours. On distillation of this mixture, pure alcohol (100%) is obtained. This is called 
absolute alcohol. 
 
PROPERTIES OF ETHANOL 
 
PHYSICAL PROPERTIES 
(i) Ethanol is a clear liquid with burning taste. 
(ii) Its boiling point is 351K which is higher than corresponding alkane. 
(iii) It is completely miscible with water in all proportions. 
 
CHEMICAL PROPERTIES 
 
(i) DEHYDRATION 
(a) Intra molecular dehydration : Ethanol, when heated with excess conc. H2SO4 at 443 K 
undergoes intra molecular dehydration (i.e. removal of water within a molecule of ethanol). 
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(b) Inter molecular dehydration : When excess of alcohol is heated with conc. H2SO4 at 413K 
two molecules condense by losing a molecule of water to form ether (i.e. removal of water 
from two molecules of ethanol). 

 
(ii) Reaction with sodium : Ethanol reacts with sodium metal to form sodium ethoxide and 
hydrogen gas. 

 
(iii) Oxidation : Ethanol is oxidized to ethanoic acid with alkaline KMnO4 or acidified 
K2Cr2O7 

 
During this reaction, orange colour of K2Cr2O7 changes to green. Therefore, this reaction can 
be used for the identification of alcohols. 
 
(iv) Esterificaiton : Ethanol reacts with ethanoic acid in the presence of conc.H2SO4 (catalyst) 
to form ethyl ethanoate and water. The compound formed by the reaction of an alcohol with 
carboxylic acid is known as ester (fruity smelling compound) and the reaction is called 
esterification. 

 
 
(v) Dehydrogenation : When the vapour of ethanol is passed over reduced copper catalyst at 
573 K, it is dehydrogenated to acetaldehyde. 

 
 
USES OF ETHANOL  
As an anti-freeze in automobile radiators. 
As a preservative for biological specimen. 
As an antiseptic to sterilize wounds in hospitals. 
As a solvent for drugs, oils, fats, perfumes, dyes, etc. 
In the preparation of methylated spirit (mixture of 95% of ethanol and 5% of methanol), 

rectified spirit (mixture of 95.5% of ethanol and 4.5% of water), power alcohol (mixture of 
petrol and ethanol) and denatured sprit (ethanol mixed with pyridine). 

In cough and digestive syrups. 
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EVIL EFFECTS OF CONSUMING ALCOHOL 

If ethanol is consumed, it tends to slow down metabolism of our body and depresses the 
central nervous system. 

It causes mental depression and emotional disorder. 
It affects our health by causing ulcer, high blood pressure, cancer, brain and liver damage. 
Nearly 40% accidents are due to drunken drive. 
Unlike ethanol, intake of methanol in very small quantities can cause death. 
Methanol is oxidized to methanal (formaldehyde) in the liver and methanal reacts rapidly 

with the components of cells. 
Methanal causes the protoplasm to get coagulated, in the same way an egg is coagulated by 

cooking. Methanol also affects the optic nerve, causing blindness. 
 
ETHANOIC ACID (CH3COOH) 
Ethanoic acid is most commonly known as acetic acid and belongs to a group of acids called 
carboxylic acids. Acetic acid is present in many fruits and sour taste of fruits is because of this 
acid. 
 
PREPARATION OF ETHANOIC ACID 
Ethanol on oxidation in the presence of alkaline potassium permanganate or acidified 
potassium dichromate gives ethanoic acid. 

 
 

PROPERTIES OF ETHANOIC ACID 
 

PHYSICAL PROPERTIES 
(i) Ethanoic acid is a colourless liquid and has a sour taste. 
(ii) It is miscible with water in all proportions. 
(iii) Boiling point (391 K) is higher than corresponding alcohols, aldehydes and ketones. 
(iv) On cooling, pure ethanoic acid is frozen to form ice like flakes. They look like glaciers, so 
it is called glacial acetic acid. 
 
CHEMICAL PROPERTIES 
(i) Ethanoic acid is a weak acid but it turns blue litmus to red. 
(ii) Reaction with metal  
Ethanoic acid reacts with metals like Na, K, Zn, etc to form metal ethanoate and hydrogen gas. 

 
(iii) Reaction with carbonates and bicarbonates. 
Ethanoic acid reacts with carbonates and bicarbonates and produces brisk effervescence due to 
the evolution of carbon dioxide. 

 
(iv) Reaction with base  
Ethanoic acid reacts with sodium hydroxide to form sodium ethanoate and water. 
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(v) Decarboxylation (Removal of CO2) 
When sodium salt of ethanoic acid is heated with soda lime (Solid mixure of 3 parts of NaOH 
and 1 part of CaO) methane gas is formed. 

 
 

USES OF ETHANOIC ACID  
For making vinegar which is used as a preservative in food and fruit juices. 
As a laboratory reagent. 
For coagulating rubber from latex. 
In the preparation of dyes, perfumes and medicine. 
 
INTEXT QUESTIONS PAGE NO. 74 
 
Q1. How would you distinguish experimentally between an alcohol and a carboxylic acid? 
Ans: 
Sodium bicarbonate test (NaHCO3 test) 

Alcohol + NaHCO3 → No effervescence 
Acid + NaHCO3 → Brisk effervescence 

The sample which produces brisk effervescence when treated with NaHCO3 due to release of 
CO2 is a carboxylic acid. 
 
Q2. What are oxidising agents? 
Ans: 
Those substances which are capable of providing oxygen to other substances are called 
oxidising agents. e.g., alk. KMnO4 and acidified K2Cr2O7 can both behave as oxidising agents. 

 
SOAPS AND DETERGENTS 
Most dirt is oily in nature and as you 
know, oil does not dissolve in water. The 
molecules of soap are sodium or 
potassium salts of long-chain carboxylic 
acids. The ionic-end of soap dissolves in 
water while the carbon chain dissolves in 
oil. The soap molecules, thus form 
structures called micelles (see the below 
figure) where one end of the molecules is 
towards the oil droplet while the ionic-end 
faces outside. This forms an emulsion in 
water. The soap micelle thus helps in 
dissolving the dirt in water and we can 
wash our clothes clean. 

 
MICELLES 
Soaps are molecules in which the two 
ends have differing properties, one is 
hydrophilic, that is, it dissolves in water, 
while the other end is hydrophobic, that is, 
it dissolves in hydrocarbons. When soap is 
at the surface of water, the hydrophobic 
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‘tail’ of soap will not be soluble in water and the soap will align along the surface of water with 
the ionic end in water and the hydrocarbon ‘tail’ protruding out of water. Inside water, these 
molecules have a unique orientation that keeps the hydrocarbon portion out of the water. This 
is achieved by forming clusters of molecules in which the hydrophobic tails are in the interior 
of the cluster and the ionic ends are on the surface of the cluster. This formation is called a 
micelle.  

 
Soap in the form of a micelle is able to clean, since the oily dirt will be collected in the centre 
of the micelle. The micelles stay in solution as a colloid and will not come together to 
precipitate because of ion-ion repulsion. Thus, the dirt suspended in the micelles is also easily 
rinsed away. The soap micelles are large enough to scatter light. Hence a soap solution appears 
cloudy. 
 
 
INTEXT QUESTIONS PAGE NO. 76 
 
Q1. Would you be able to check if water is hard by using a detergent? 
Ans:  
Detergents are ammonium or sulphonate salts of long chain carboxylic acids. Unlike soap, they 
do not react with calcium and magnesium ions present in hard water to form scum. They give a 
good amount of lather irrespective of whether the water is hard or soft. This means that 
detergents can be used in both soft and hard water. Therefore, it cannot be used to check 
whether the water is hard or not. 
 
Q2. People use a variety of methods to wash clothes. Usually after adding the soap, they 
‘beat’ the clothes on a stone, or beat it with a paddle, scrub with a brush or the mixture is 
agitated in a washing machine. Why is agitation necessary to get clean clothes? 
Ans: 
A soap molecule has two parts namely hydrophobic and hydrophilic. With the help of these, it 
attaches to the grease or dirt particle and forms a cluster called micelle. These micelles remain 
suspended as a colloid. To remove these micelles (entrapping the dirt), it is necessary to agitate 
clothes. 
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EXERCISE  QUESTIONS PAGE NO. 77 and 78 
 
Q1. Ethane, with the molecular formula C2H6 has 
(a) 6 covalent bonds. 
(b) 7 covalent bonds. 
(c) 8 covalent bonds. 
(d) 9 covalent bonds. 
Ans: 
(b) Structure of C2H6 is 

 
It is clear that it has 7 covalent bonds. 
 
Q2. Butanone is a four-carbon compound with the functional group 
(a) carboxylic acid. 
(b) aldehyde. 
(c) ketone. 
(d) alcohol. 
Ans: (c) In butanone, the function group is ketone (one) 

 
Q3. While cooking, if the bottom of the vessel is getting blackened on the outside, it means 
that 
(a) the food is not cooked completely. 
(b) the fuel is not burning completely. 
(c) the fuel is wet. 
(d) the fuel is burning completely. 
Ans: (b) The unburnt particles of the fuel present in smoke blacken the vessel from outside. 
 
Q4. Explain the nature of the covalent bond using the bond formation in CH3Cl. 
Ans: 
Atomic number of 
C = 6; H = 1; Cl = 17 
Electronic configuration 

     K   L        K   L   M        K 
C  2    4  Cl   2   8    7   H   1 

C needs 4 electrons to complete its octet, H needs 1 and Cl needs 1 electron. 
C shares its 4 electrons with each of the 3 H-atoms and 1 with chlorine atom. It thus forms 4 
covalent bonds as shown. 
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Q5. Draw the electron dot structures for 
(a) ethanoic acid. 
(b) H2S. 
(c) propanone. 
(d) F2 . 
Ans: 
(a) ethanoic acid. 

 
(b) H2S. 

 
(c) propanone. 

 
(d) F2 . 

 
Q6. What is an homologous series? Explain with an example. 
Ans: 
A homologous series is a series of carbon compounds that have different numbers of carbon 
atoms but contain the same functional group. 
Example of homologous series 

Alkane series CnH2n + 2 
CH4 Methane,   C2H6 Ethane 
C3H8 Propane,  C4H10 Butane  C5H12 Pentane 

It can be noticed that there is a difference of −CH2 unit between each successive compound. 
 
Q7. How can ethanol and ethanoic acid be differentiated on the basis of their physical 
and chemical properties? 
Ans: 
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I. Distinction based on physical properties 
1. Smell Ethanoic acid has a pungent smell. Ethanol has a pleasant smell. 
2. Melting point Ethanol has lower melting point (150 K) than ethanoic acid (290 K). 
3. Physical state Ethanoic acid is solid (glacial acetic acid) in winters but ethanol is always a 
liquid. 
 
II. Distriction based on chemical properties 
(i) Action with sodium hydrogen carbonate On adding a small amount of sodium hydrogen 
carbonate to ethanoic acid, carbon dioxide gas is evolved with brisk effervescence. However, 
no such reaction noticed in case of ethanol. 

 
 (ii) Action with caustic alkalies Ethanoic acids reacts with both sodium hydroxide (NaOH) 
and potassium hydroxide (KOH) to form corresponding salt and water. Ethanol fails to react 
with either of these. 

 
Q8. Why does micelle formation take place when soap is added to water? Will a micelle 
be formed in other solvents such as ethanol also? 
Ans: 
A soap is a sodium or potassium salt of long chain fatty acids. It has one polar end and one 
non-polar end. The polar end is hydrophilic in nature i.e., this end is attracted towards water. 
The non-polar end is hydrophobic but lipophilic, i.e., it is attracted towards hydrocarbons. 
When soap is added to water, soap molecules arrange themselves in a cluster to keep the non-
polar portion out of water such that the non-polar ends are in the interior of the cluster and the 
polar ends are on the surface of the cluster. Since the dirt present on clothes is organic in nature 
and insoluble in water, the hydrophobic ends of the clusters attach themselves to the dirt. This 
cluster formation in which the dirt is entrapped is the micelle. Micelle formation does not occur 
in alcohol because the alkyl chain of soap becomes soluble in alcohol. 
 

 
 

 
Q9. Why are carbon and its compounds used as fuels for most applications? 
Ans: 
Carbon burns in oxygen (air) to form carbon dioxide and water. 
During this reaction a large amount of heat and light are released. Further, once ignited carbon 
and its compounds keep on burning without the requirement of additional energy. Hence, they 
are used as fuels. 
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Q10. Explain the formation of scum when hard water is treated with soap. 
Ans: 
Soap does not work properly when the water is hard. A soap is a sodium or potassium salt of 
long chain fatty acids. Hard water contains salts of calcium and magnesium. When soap is 
added to hard water, calcium and magnesium ions present in water displace sodium or 
potassium ions from the soap molecules forming an insoluble substance called scum. A lot of 
soap is wasted in the process. 
Reaction taking place are shown below. 

 
Q11. What change will you observe if you test soap with litmus paper (red and blue)? 
Ans: 
Since soap is basic in nature, it will turn red litmus blue. However, the colour of blue litmus 
will remain blue. 
 
Q12. What is hydrogenation? What is its industrial application? 
Ans: 
Hydrogenation is the process of addition of hydrogen. Unsaturated hydrocarbons are added 
with hydrogen in the presence of palladium and nickel catalysts to give saturated 
hydrocarbons. 

 
 

This reaction is applied in the hydrogenation of vegetables oils, which contain long chains of 
unsaturated carbons. 

 
Q13. Which of the following hydrocarbons undergo addition reactions: 
C2H6, C3H8, C3H6, C2H2 and CH4. 
Ans: 
Unsaturated hydrocarbons containing double/ triple bond undergo addition reactions. 

 
 
So, C3H6 and C2H2 will undergo addition reactions. 
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Q14. Give a test that can be used to differentiate chemically between butter and cooking 
oil. 
Ans: 
Butter contains saturated compounds while cooking oil contains unsaturated compounds. Since 
unsaturated compounds are oxidised by alkaline KMnO4 with disappearance of its pink colour. 
 When cooking oil is treated with a few drops of alkaline KMnO4, pink colour of KMnO4 
disappears. With butter however, the pink colour KMnO4 does not disappear 
 
Q15. Explain the mechanism of the cleaning action of soaps. 
Ans: 
Cleansing action of soaps: 
The dirt present on clothes is organic in nature and insoluble in water. Therefore, it cannot be 
removed by only washing with water. When soap is dissolved in water, its hydrophobic ends 
attach themselves to the dirt and remove it from the cloth. Then, the molecules of soap arrange 
themselves in micelle formation and trap the dirt at the centre of the cluster. These micelles 
remain suspended in the water. Hence, the dust particles are easily rinsed away by water. 
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ASSIGNMENT QUESTIONS SET – 1 
CHAPTER – 4 

CARBON AND ITS COMPOUND 

 
1. Which of the following is not a saturated hydrocarbon ?  

i) Cyclohexane.  

ii) Benzene.  

iii) Butane  

iv) isobutene  

2. The bond between two identical non metallic atom has a pair of electron ?  

i) un equally shared between two atoms.  

ii) Transferred completely from one atom to another.  

iii) With identical spins  

iv) Unequally shared between them.  

3. Covalent compounds are generally  

i) Soluble in water  

ii) Insoluble in water  

iii) Ionize in water  

iv) Hydrolyse in water  

4. Propane with the molecular formula C3H8 has  

i) 7covalent bonds  

ii) 8 covalent bonds  

iii) 9 covalent bonds  

iv) 10 Covalent bonds.  

5. A hydrocarbon reacts with ammonical cuprous chloride solution to form a red precipitate 

.The hydrocarbon is  

i)ethane  

ii)ethene  

iii)butane  

iv)1-propyne  

6. Which of the following substance is added to denature Ethanol ?  

i)methanol   ii)pyridine  

iii)copper sulphate  iv)all of them  

7. Which of the following is not an allotropic form of carbon  

i)fluorine    ii)fullerene  

iii)diamond   iv)graphite  
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8. Which of the following represents the correct decreasing order of hydrogen atoms ? 

i)alkanes , alkenes , alkynes  

ii)alkanes , alkaynes , alkenes 

iii)alkenes , alkynes , alkanes  

iv)alkynes , alkanes , alkenes  

9. Detergents are sodium or potassium salts of long chain of ;-  

i)aldehydes  

ii)ketones  

iii)carboxylic acid  

iv)sulphonic acid  

10. Which of the following represents the structure of N2 Mmolecule ?  

i) N≡ N  

ii) N = N  

iii) N - N  

iv) None of the above  

11. In double covalent bond there is sharing of  

i) 2 electrons  

ii) 4 electrons  

iii) 6 electrons  

iv) 3 electrons  

12. Cation is formed when  

i) atom gains electrons  

ii) atom loses electrons  

iii) proton is lost by the atom  

iv) atom shared by electrons  

13. The total no. of electrons that take part in forming a bond in N2 is  

i) 2  

ii) 4  

iii) 6  

iv) 10  

14. Which of the following has the weakest carbon-carbon strength?  

i)C2H2  

ii)C2H4  

iii)C2H6  

iv)all have the same bond strength  
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15. Which of the following salt when dissolved in water produce hard water.  

i) calcium sulphate  

ii) magnesium bicarbonate  

iii) calcium chloride  

iv) any of the above 

16. Which of the following is not a saturated hydrocarbon ? 

i) cyclohexane  

ii) benzene  

iii) butane  

iv) isobutane 

17. The bond between two identical nonmetallic atom has a pair of electron ?  

i) unequally shared between two atoms  

ii) transferred completely from one atom to another  

iii) With identical spins  

iv) Equally shared between them 

18. Covalent compounds are generally – 

i) Soluble in water  

ii) insoluble in water 

iii) Ionize in water  

iv) hydrolyse in water 

19. Propane with molecular formula C3H8 has – 

i) 7 covalent bonds  

ii) 8 covalent bonds 

iii) 9 covalent bonds  

iv) 10 covalent bonds 

20. A hydrocarbon reacts with ammonical cuprous chloride solution to form a red precipitate, 

the hydrocarbon is –  

i) Ethane  

ii) ethane  

iii) butane  

iv) 1-propyne 

21. Which of the following substance is added to denature Ethanol? 

i) Methanol    ii) pyridine  

iii) copper sulphate   iv) all of these 
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22. Which of the following is not an allotropic form of carbon ? 

i) fluorine  

ii) fullerene  

iii) diamond  

iv) graphite 

23. Which of the following represents the correct deceasing order of hydrogen atoms ? 

i) alkanes, alkenes, alkynes  

ii) alkanes, alkynes, alkenes 

iii) alkenes, alkynes, alkanes  

iv) alkynes, alkanes, alkenes 

24. Detergents are sodium or potassium salts of long chain of : 

i) aldehydes  

ii) ketones  

iii) carboxylic acid  

iv) sulphonic acid 

25. In double covalent bond there is a sharing of  

i) 2 electrons  

ii) 4 electrons  

iii) 6 electrons  

iv) 3 electrons 

26. Cation is formed when 

i) atom gains electrons  

ii) atom losses electrons 

iii) proton is lost by the atom  

iv) atom shared by electrons 

27. The total number of electrons that take part in forming a bond in N2 is 

i) 2  

ii) 4  

iii) 6  

iv) 10 

28. Which of the following has the weakest carbon-carbon strength ? 

i) C2H2  

ii) C2H4  

iii) C2H6  

iv) all have the same bond strength 
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29. Which of the following salt when dissolved in water produce hard water ? 

i) calcium sulphate  

ii) magnesium bicarbonate  

iii) calcium chloride  

iv) any of the above. 

30. The two colours seen at the extreme ends of the pH charts are:-  

i) red and blue  

ii)red and green  

iii) green and blue  

iv) orange and green  

31. Carboxylic acids on heating with P2O5 gives:-  

i) ethers  

ii) alcohol  

iii) carbonyl compounds  

iv) anhydrides  

32. Synthetic flavours contain:-  

i) unsaturated acids  

ii) esters  

iii) dilute carboxylic acids  

iv) hydroxyl acids  

33. Out of the following which one is used as preservative for pickle and sauces:-  

i) esters     ii) acetone  

iii) aldehyde    iv) acetic acid  

34. Brisk effervescences produced when a pinch of Na2CO3 is added to CH3COOH is due to 

the formation of :-  

i) H2 gas    ii) CO2 gas  

iii) CO gas   iv) CH4 gas  

35. When an acetic acid reacts with an alcohol in the presence of conc. H2SO4:-  

i) esters are formed    ii) ketones are formed  

iii) aldehydes are formed    iv) none of these  

36. Sodium bi carbonate solution is added to dilute Ethanoic acid. It is observed that:-  

i) a gas evolves  

ii) a solid settles at the bottom  

iii) the mixture becomes vapour  

iv) the colour of the mixture becomes light Yellow  
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37. Ethanoic acid was added to sodium bicarbonate sol. And the gas evolved was tested with a 

burning splinter. The following four observations were reported:-  

1) the gas burns with the pop sound and the flame gets extinguished.  

2) the gas does not burn out but the splinter burns with a pop sound  

3) the flame extinguishes and the gas does not burn  

4) the gas burns with a blue flame and the splinter burns brightly.  

The correct observation is reported in:-  

i) 1  

ii) 2  

iii) 3  

iv) 4  

38. 2ml of ethanoic acid was taken in each test tube 1 and 2 .A red litmus paper was introduced 

in test tube 1 and a pH paper was introduced in test tube 2. The experiment was performed 

by 4 students A, B, C, D and they reported their observation as given in the table. Student 

action on red action on litmus PH paper  

A) Turned blue turned pink  

B) Remains unchanged turned green  

C) Turned blue turned blue  

D) Remains unchanged turned pink  

The correct observation is reported in  

i) A  

ii) B  

iii) C  

iv) D  

39. Acetic acid was added to a solid X kept in a Test tube. A colourless, odourless gas Y was 

evolved. The gas was passed through the lime water, which turned milky. It concludes 

that:-  

i) solid X is NaOH and the gas Y is CO2  

ii) solid X is Na2CO3 and the gas Y is CO2  

iii) solid X is sodium acetate and the gas y is CO2  

iv) solid X is sodium chloride and the gas Y is CO2 

40. Why is carbon tetravalent?  

41. The formula of a hydrocarbon is CnH2n. Name the family to which it belongs and also 

predicts its nature.  

42. What is the valency of carbon in CH3-CH3, CH2=CH2 and HC=CH ?  
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43. Out of butter and ground nut oil , which is unsaturated in Nature?  

44. Why is high temperature not favourable for alcoholic fermentation?  

45. Name a cyclic unsaturated hydrocarbon, containing three double bonds?  

46. What is the difference in the molecular mass of any two adjacent homologues?  

47. Which has triple bond ; C2H4 ,C3H6 and C3H4 ?  

48. Which substance is added to denature ethyl alcohol?  

49. Which ions are responsible for making water hard? 

50. Name the catalyst commonly used in hydrogenation of oil to form fats?  

51. Write the name and molecular formula of alcohol derived from butane ?  

52. Which gas is evolved when sodium carbonate or bicarbonate is added to ethanoic acid?  

53. What is SCUM ?  

54. What are hydrophobic and hydrophilic parts in soaps? 

55. How much percentage of earth’s crust constitutes carbon element ?  

56. What do you mean by covalency ? 

57. What is covalent bond ? 

58. What is functional group ?  

59. What is organic chemistry ?  

60. What name is given to the reaction which take place when Ethanoic acid reacts with 

ethanol in the presence of conc. Sulphuric acid ? Name the products obtained in this 

reaction.  

61. What is bromination ? Write the structural formula of product obtained on bromination of 

propene.  

62. Define covalency ?  

63. Write the structural formula of the isomers of n-butane?  

64. Name the organic acid present in vinegar. Write its Chemical formula also.  

65. The structural formula of an ester is HCOOCH2CH2CH3 write the formula of acid and the 

alcohol from which it is made ?  

66. What happens when ethanol reacts with  

(i) sodium  

(ii) potassium permanganate solution.  

67. Which of the following hydrocarbons undergo addition reactions : C2H6, C3H8, C3H6, C2H2 

and CH4.  

68. What is hydrogenation? Write its industrial application. 

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

70. Give the names of the functional group;-  
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(i) –CHO  

(ii) -C=O  

( iii) –OH  

(iv) –COOH 

71. Explain the following terms :  

a) Etherification  

b) Saponification  

c) Dehydration 

72. An organic compound A having molecular fomula C2H4O2 reacts with Sodium metal Na 

evolves a gas B which readily catches fire. A also reacts with Ethanol in the presence of 

concentrated Sulphuric acid to form a sweet smelling substance C in making perfumes.  

a) Identify the compounds A, B and C.  

b) Write balanced chemical equation to represent the conversion of   

(i). Compound A to compound B.  

(ii). Compound A to compound C. 

73. Give the name of the following :  

a) An Aldehyde derived from Ethane.  

b) Ketone derived from Butane.  

c) The compound obtained by the Oxidation of Ethanol by Chromic anhydride. 

74. Write chemical equations of the reactions of Ethanoic acid with :  

a) Sodium  

b) Sodium Carbonate  

c) Ethanol in the presence of conc. H2SO4. 

75. Give a test to distinguish between:  

a) Ethane and Ethene  

b) Ethanol with Ethanoic acid.  

c) Soaps and detergents. 

76. Complete the following reactions:  

a) H2C=CH2 + H2O H2SO4  

b) HC≡CH + Br2  

c) C2H5OH + Na  

d) CH3COOH + C2H5OH 

77. Two carbon compounds A and B have the molecular formula C3H8 and C3H6 

respectively. Which one of the two each most likely to show addition reaction? Justify your 
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answer. Explain with the help of a chemical equation, how an addition is useful in 

vegetable Ghee industry. 

78. What substance should be oxidised to prepare acetic acid (CH3COOH)? How can ethanol 

and Ethanoic acid be differentiated? 

79. Write down the difference between soap and detergents. 

80. An organic compound A is widely used as a preservative in pickles and has a molecular 

formula C2H4O2. This compound reacts with ethanol to form a sweet smelling compound 

B.  

i) Identify the compound A.  

ii) Write the chemical equation for its reaction with Ethanol to form compound B.  

iii) How can we get compound A back from B?  

iv) Name the process and write corresponding chemical equation.  

v) Which gas is produced when compound A reacts with washing soda? Write the chemical 

equation 

81. An organic compound X with a molecular formula C2H6O undergoes oxidation with in 

presence of alkaline KMnO4 to form a compound Y. X on heating in presence of Conc. 

H2SO4 at 443K gives Z.which on reaction with H2O in presence of H2SO4 gives back `X.` 

`Z` reacts with Br2 (aq) and decolorizes it. Identify X, Y, & Z.and write the reactions 

involved. 

82. An organic compound ‘A’ is widely used as a preservative in pickles and has a molecular 

formula C2H2O2. This compound reacts with ethanol to form a sweet smelling compound 

‘B.  

(i) Identify the compound ‘A’  

(ii) Write the chemical equation for its reaction with ethanol to form compound ‘B’. (iii) 

How can we get compound ‘A’ back from ‘B’?  

(iv) Name the process and write corresponding chemical equation.  

(v) Which gas is produced when compound ‘A’ reacts with washing soda? Write the 

chemical equation. 

83. Hydrocarbon `X` and `Y` having molecular formulae C3H8 and C3H6 respectively. Both are 

burnt in different spatula on the bunsen flame. Indicate the color of the flame produced by 

`X` and `Y`. Identify `X` and `Y`. Write the structural formulae. 

84. A compound `X` has molecular formula C4H10. It undergoes substitution reaction readily 

than addition reaction. It burns with blue flame and is present in LPG. Identify `X` and give 

the balanced equation for its combustion and substitution reaction with Cl2 in presence of 

sunlight. 



Prepared by: M. S. KumarSwamy, TGT(Maths)                Page - 37 - 
 

85. `A` compound works well with hard water. It is used for making shampoos & products for 

cleaning clothes. A is not 100% biodegradable and causes water pollution. `B` does not 

work well with hard water. It is 100% biodegradable and does not create water pollution. 

Identify A & B. 

86. An organic compound P with molecular formula C2H6O is an active ingredient of all 

alcoholic drinks. It is also used in medicines such as tincture iodine, cough syrups. Identify 

`P`. Drop a small piece of sodium into the test tube containing `P`.A new compound `Q` is 

formed with the evaluation of colorless and odorless gas Name the gas evolved and 

compound `Q` write the chemical reaction. 

87. A cyclic compound `X` has molecular formula C6H6. It is unsaturated and burns with sooty 

flame. Identify `X` and write its structural formula. Will it decolorize bromine water or not 

and why? 

88. An organic compounds `A` is a constituent of antifreeze and has the molecular formula 

C2H6O. upon reaction with alkaline KMnO4, the compound `A` is oxidized to another `B` 

with formula C2H6O2. Identify the compound A` and `B`. Write the chemical equation for 

the reaction which leads to the formulation of `B` 

89. Two compounds `X` and `Y` have the same formula C2H4O2. One of them reacts with 

sodium metal to liberate H2 and CO2 with NaHCO3. Second one does not reacts with Na 

metal and NaHCO3 but undergo hydrolysis with NaOH to form salt of carboxylic acid and 

compound `Z` which is called wood spirit. Identify `X`, `Y`, and `Z` and write chemical 

equation for the reaction involved. 

90. A compound `X` with molecular formula C2H4 burns with a sooty flame. It decolourise 

bromine water. Identify `X`. Will it dissolve in water or not? Will it conduct electricity in 

aq. Solution? Will it have high melting point or low melting point ? 
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ASSIGNMENT QUESTIONS SET – 2 
CHAPTER – 4 

CARBON AND ITS COMPOUND 

 
1. Carbon exists in the atmosphere in the form of 

(a) carbon monoxide only 

(b) carbon monoxide in traces and carbon dioxide 

(c) carbon dioxide only 

(d) coal 

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

(i) are good conductors of electricity 

(ii) are poor conductors of electricity 

(iii) have strong forces of attraction between their molecules 

(iv) do not have strong forces of attraction between their molecules 

(a) (i) and (iii) (b) (ii) and (iii) 

(c) (i) and (iv) (d) (ii) and (iv) 

3. A molecule of ammonia (NH3) has 

(a) only single bonds 

(b) only double bonds 

(c) only triple bonds 

(d) two double bonds and one single bond 

4. Buckminsterfullerene is an allotropic form of 

(a) phosphorus 

(b) sulphur 

(c) carbon 

(d) tin 

5. Oils on treating with hydrogen in the presence of palladium or nickel catalyst form fats. 

This is an example of 

(a) Addition reaction 

(b) Substitution reaction 

(c) Displacement reaction 

(d) Oxidation reaction 

6. In which of the following compounds, — OH is the functional group? 

(a) Butanone   (b) Butanol 

(c) Butanoic acid   (d) Butanal 
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7. Which of the following are correct structural isomers of butane? 

 
(a) (i) and (iii) (b) (ii) and (iv) 

(c) (i) and (ii) (d) (iii) and (iv) 

8. In the below given reaction, alkaline KMnO4 acts as 

 
(a) reducing agent 

(b) oxidising agent 

(c) catalyst 

(d) dehydrating agent 

9. Structural formula of ethyne is 

 
 

10. The soap molecule has a 

(a) hydrophilic head and a hydrophobic tail 

(b) hydrophobic head and a hydrophilic tail 

(c) hydrophobic head and a hydrophobic tail 

(d) hydrophilic head and a hydrophilic tail 
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11. Which of the following is the correct representation of electron dot structure of nitrogen? 

 
12. Identify the unsaturated compounds from the following 

(i) Propane 

(ii) Propene 

(iii) Propyne 

(iv) Chloropropane 

(a) (i) and (ii) (b) (ii) and (iv) 

(c) (iii) and (iv) (d) (ii) and (iii) 

13. Chlorine reacts with saturated hydrocarbons at room temperature in the 

(a) absence of sunlight 

(b) presence of sunlight 

(c) presence of water 

(d) presence of hydrochloric acid 

14. In the soap micelles 

(a) the ionic end of soap is on the surface of the cluster while the carbon chain is in the 

interior of the cluster. 

(b) ionic end of soap is in the interior of the cluster and the carbon chain is out of the 

cluster. 

(c) both ionic end and carbon chain are in the interior of the cluster 

(d) both ionic end and carbon chain are on the exterior of the cluster 

15. Pentane has the molecular formula C5H12. It has 

(a) 5 covalent bonds 

(b) 12 covalent bonds 

(c) 16 covalent bonds 

(d) 17 covalent bonds 

16. Ethanol reacts with sodium and forms two products. These are 

(a) sodium ethanoate and hydrogen 

(b) sodium ethanoate and oxygen 

(c) sodium ethoxide and hydrogen 

(d) sodium ethoxide and oxygen 
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17. Structural formula of benzene is: 

 
18. The correct structural formula of butanoic acid is 

 
19. Vinegar is a solution of 

(a) 50% – 60% acetic acid in alcohol 

(b) 5% – 8% acetic acid in alcohol 

(c) 5% – 8% acetic acid in water 

(d) 50% – 60% acetic acid in water 

20. Mineral acids are stronger acids than carboxylic acids because 

(i) mineral acids are completely ionised 

(ii) carboxylic acids are completely ionised 

(iii) mineral acids are partially ionised 

(iv) carboxylic acids are partially ionised 

(a) (i) and (iv)  (b) (ii) and (iii) (c) (i) and (ii)  (d) (iii) and (iv) 
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21. Carbon forms four covalent bonds by sharing its four valence electrons with four univalent 

atoms, e.g. hydrogen. After the formation of four bonds, carbon attains the electronic 

configuration of 

(a) helium 

(b) neon 

(c) argon 

(d) krypton 

22. The correct electron dot structure of a water molecule is 

 
23. Which of the following is not a straight chain hydrocarbon? 

 
24. Which among the following are unsaturated hydrocarbons? 

 
(a) (i) and (iii) (b) (ii) and (iii) 

(c) (ii) and (iv) (d) (iii) and (iv) 

25. Which of the following does not belong to the same homologous series? 

(a) CH4   (b) C2H6 

(c) C3H8   (d) C4H8 
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26. The name of the compound CH3 — CH2 — CHO is 

(a) Propanal 

(b) Propanone 

(c) Ethanol 

(d) Ethanal 

27. The heteroatoms present in CH3 — CH2 — O — CH2— CH2Cl are 

(i) oxygen 

(ii) carbon 

(iii) hydrogen 

(iv) chlorine 

(a) (i) and (ii) (b) (ii) and (iii) 

(c) (iii) and (iv) (d) (i) and (iv) 

28. Which of the following represents saponification reaction? 

 
29. The first member of alkyne homologous series is 

(a) ethyne 

(b) ethene 

(c) propyne 

(d) methane 

30. Draw the electron dot structure of ethyne and also draw its structural formula 

31. Why detergents are better cleansing agents than soaps? Explain. 

32. Name the functional groups present in the following compounds 

(a) CH3 CO CH2 CH2 CH2 CH3 

(b) CH3 CH2 CH2 COOH 

(c) CH3 CH2 CH2 CH2 CHO 

(d) CH3 CH2 OH 
 

33. How is ethene prepared from ethanol? Give the reaction involved in it. 

34. Intake of small quantity of methanol can be lethal. Comment. 

35. A gas is evolved when ethanol reacts with sodium. Name the gas evolved and also write the 

balanced chemical equation of the reaction involved. 
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36. Write the names of the following compounds 

 
37. Identify and name the functional groups present in the following compounds. 

 
38. A compound X is formed by the reaction of a carboxylic acid C2H4O2 and an alcohol in 

presence of a few drops of H2SO4. The alcohol on oxidation with alkaline KMnO4 followed 

by acidification gives the same carboxylic acid as used in this reaction. Give the names and 

structures of (a) carboxylic acid, (b) alcohol and (c) the compound X. Also write the 

reaction. 

39. Ethene is formed when ethanol at 443 K is heated with excess of concentrated sulphuric 

acid. What is the role of sulphuric acid in this reaction? Write the balanced chemical 

equation of this reaction. 

40. Carbon, Group (14) element in the Periodic Table, is known to form compounds with many 

elements. Write an example of a compound formed with 

(a) chlorine (Group 17 of Periodic Table) 

(b) oxgygen (Group 16 of Periodic Table) 

41. In electron dot structure, the valence shell electrons are represented by crosses or dots. (a) 

The atomic number of chlorine is 17. Write its electronic configuration (b) Draw the 

electron dot structure of chlorine molecule. 
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42. Catenation is the ability of an atom to form bonds with other atoms of the same element. It 

is exhibited by both carbon and silicon. Compare the ability of catenation of the two 

elements. Give reasons. 

43. Unsaturated hydrocarbons contain multiple bonds between the two C-atoms and show 

addition reactions. Give the test to distinguish ethane from ethene. 

44. Write the structural formulae of all the isomers of hexane. 

45. What is the role of metal or reagents written on arrows in the given chemical reactions? 

 
46. A salt X is formed and a gas is evolved when ethanoic acid reacts with sodium 

hydrogencarbonate. Name the salt X and the gas evolved. Describe an activity and draw the 

diagram of the apparatus to prove that the evolved gas is the one which you have named. 

Also, write chemical equation of the reaction involved. 

47. What are hydrocarbons? Give examples. 

48. Give the structural differences between saturated and unsaturated hydrocarbons with two 

examples each. 

49. What is a functional group? Give examples of four different functional groups. 

50. Name the reaction which is commonly used in the conversion of vegetable oils to fats. 

Explain the reaction involved in detail. 

51. Write the formula and draw electron dot structure of carbon tetrachloride. 

52. What is saponification? Write the reaction involved in this process. 

53. Esters are sweet-smelling substances and are used in making perfumes. Suggest some 

activity and the reaction involved for the preparation of an ester with well labeled diagram. 

54. A compound C (molecular formula, C2H4O2) reacts with Na – metal to form a compound R 

and evolves a gas which burns with a pop sound. Compound C on treatment with an 

alcohol A in presence of an acid forms a sweet smelling compound S (molecular formula, 

C3H6O2). On addition of NaOH to C, it also gives R and water. S on treatment with NaOH 

solution gives back R and A. Identify C, R, A, S and write down the reactions involved. 

55. Draw the possible isomers of the compound with molecular formula C3H6O and also give 

their electron dot structures. 
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56. How would you bring about the following conversions? Name the process and write the 

reaction involved. 

(a) ethanol to ethene. 

(b) propanol to propanoic acid. 

Write the reactions. 

57. Explain the given reactions with the examples 

(a) Hydrogenation reaction 

(b) Oxidation reaction 

(c) Substitution reaction 

(d) Saponification reaction 

(e) Combustion reaction 

58. An organic compound A on heating with concentrated H2SO4 forms a compound B which 

on addition of one mole of hydrogen in presence of Ni forms a compound C. One mole of 

compound C on combustion forms two moles of CO2 and 3 moles of H2O. Identify the 

compounds A, B and C and write the chemical equations of the reactions involved. 

59. Define Allotropy.  

60. What is vinegar ?  

61. What is combustion ?  

62. How can you differentiate saturated and unsaturated Hydrocarbon on the basis of burning 

behaviour ?  

63. Give two advantages of synthetic detergents over soaps ?  

64. What are substitution reactions ? 

65. Differentiate between diamond and graphite. 

66. Discuss the method of preparation of soap in the laboratory. 

67. Write five ill effects of alcohol drinking. 

68. Differentiate between ionic compounds and covalent compounds. 

69. Give some important properties of ethanol (ethyl alcohol). 

70. Give five main advantages of synthetic detergents over soaps. 

71. Write important uses of (a) ethanol and (b) ethanoic acid. 

72. What happens when ethanol reacts with   (i) sodium     (ii) potassium permanganate 

solution. 

73. An organic acid ‘X’ is a liquid which often freezes during winter time in cold countries, has 

the molecular formula, C2H4O2. On warming   it with ethanol in the presence of a few 

drops of concentrated  sulphuric acid, a compound ‘Y’ with a sweet smell is formed 

 (i) Identify ‘X’ and ‘Y’. (ii) Write a chemical equation for the reaction involved. 
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74. Write name of the following – 

i. Alkaline earth metal belonging to the third period 

ii. The alkali metal atom having largest atomic radius 

iii. The halogen atom belonging to fourth period 

iv. The element having lowest ionization energy 

v. The element having second lowest electronegativity 

75. Organic compound 'x' of molecular formula C2H4O2 gives brisk effervescence with sodium 

bi carbonate . give name and molecular formula of x with balanced equation 

76. Soaps are not considered as effective cleansing agent. Why? 

77. How does melting and boiling points of hydrocarbon change with the increase in molecular 

mass ? 

78. Write down the relevant chemical equation involved in decolourisation. 

79. A compound X has molecular formula C3H4 one mole of X reacts with 2 moles of 

hydrogen to yield a compound Y deduce the structure of X and Y. 

80. What is dehydration reaction? Give one example. 

81. What is hydrolysis? 

82. Why doesn’t soap form micelles in ethanol as they form in water? 

83. Three elements X,Y and Z belong to 17TH group but to 2nd 3th and 4th period 

respectively. Number of valance electrons in X is 7Find the number of valance electrons in 

X and Z. 

84. What is the use of oxyacetylene flame? 

85. What is observed on adding 5% solution of alkaline potassium permanganate solution drop 

by drop to some warm ethanol taken in testube. 

86. Write the name of the compound formed during chemical reaction. 

87. How would you distinguish experimentally between an alcohol and a carboxylic acid on 

the basis of a chemical property?     

88. Why are vegetable oils healthy as compared to vegetable ghee ? how are vegetable oils 

converted into vegetable ghee name the process. 

89. When acetic acid reacts with X, a salt is formed which on reaction with soda lime gives a 

gas Y. Identify X and Y 

90. “Alkenes form a homologous series" Explain. 

91. Why does Ethanoic acid called glacial acetic acid? (Imp.) 

92. Why is the conversion of ethanol to ethanoic acid an oxidation reaction? (Imp.) 

93. A mixture of ethyne and oxygen is burnt for welding. Can you tell why a mixture of ethyne 

and air is not used? (Imp.) 
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94. Why is the conversion of ethanol to ethanoic acid considered an oxidation reaction? 

95. Who was the first to suggest the classification of chemical compounds into inorganic 

compounds and organic compounds? 

96. Why are the compounds of carbon studied as a separate branch of chemistry? 

97. Compounds like calcium carbide, carbon monoxide, carbon dioxide, calcium carbonate 

etc., are considered as inorganic compounds although they have carbon atoms in their 

molecule. Give reason. 

98. Why compounds like B-B, Si-Si, and S-S do not exist in nature? 

99. What is “Buckminster fullerene”? And why it is called so? 

100. Name the first organic compound obtained from an inorganic source in the laboratory. 

Who synthesized it? 
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CHAPTER – 5 
 

PERIODIC CLASSIFICATION OF ELEMENTS 

 
 
In the beginning of 18th century Joseph Louis Proust stated that hydrogen atom is the building 
material and atoms of all other elements are simply due to the combination of number of 
hydrogen atoms. (It is to be noted that at his time the atomic weight of all elements were given 
as whole numbers and the atomic weight of hydrogen was taken as one.)  
 
DOBEREINER’S TRIADS 
 
A German chemist Johann Wolfgang Dobereiner (1829) noted that there were groups of 
elements with three elements known as triads. Elements in each group or a triad possess with 
similar chemical properties. Dobereiner discovered that “the relative atomic mass of the middle 
element in each triad was close to the average of the relative atomic masses of the other two 
elements”. This statement is called the Dobereiner’s law of Triads. 

 
In this table, atomic mass of sodium is equal to arithmetic mean of atomic masses of lihtium and 

potassium. Similarly, atomic mass of strontium is equal to arithmetic mean of atomic masses of calcium 
and barium. 

 
LIMITATION OF DOBEREINER’S TRIADS: 
 

All the then known elements could not be arranged in the form of triads. 
The law failed for very low mass or for very high mass elements. In case of F, Cl, Br, the 

atomic mass of Cl is not an arithmetic mean of atomic masses of F and Br. 
As the techniques improved for measuring atomic masses accurately, the law was unable to 

remain strictly valid. 
 
NEWLANDS’ LAW OF OCTAVES 
 

Newlands law of octaves states that when elements are arranged in the ascending order of their 
atomic masses they fall into a pattern in which their properties repeat at regular intervals. 
Every eighth element starting from a given elements resembles in its properties to that of the 
starting element. 
 

LIMITATION OF NEWLANDS’ OCTAVES: 
 

Newlands’ Octaves could be valid upto calcium only; as beyond calcium, elements do not 
obey the rules of Octaves. 

Newlands’ Octaves was valid for lighter elements only. 
It appears that Newlands did not expect the discovery of more elements than 56 which were 

discovered till his time.  
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More than one element had to be placed in some of the groups; in order to place the 
elements having similar properties in one group. But in order to do so, he also put some 
dissimilar elements in same group.  

Iron; which has similar property as cobalt and nickel, was placed far from them. 
Cobalt and nickel were placed in the group with chlorine and fluorine in spite of having 

different properties.  
In spite of above limitations; Newlands was the first scientist who arranged the elements in 

order of their increasing relative atomic masses. 

 
 
INTEXT QUESTIONS PAGE NO. 81 
 
Q1. Did Dobereiner’s triads also exist in the columns of Newlands’ Octaves? Compare 
and find out. 
Ans: 
Yes. Lithium, sodium and potassium; beryllium; magnesium and calcium are two triads that 
also exist in the columns of Newland’s octaves. 
 
Q2. What were the limitations of Dِbereiner’s classification? 
Ans: 
Please see above notes  
 
Q3. What were the limitations of Newlands’ Law of Octaves? 
Ans: 
Please see above notes  
 
MENDELEEV’S PERIODIC TABLE 
 

Mendeleef arranged the elements known at that time in a chart in a systematic order in the 
increasing order of their atomic weights. He divided the chart into 8 vertical columns known as 
groups. Each group is divided into A, B sub groups. Each column contained elements of 
similar chemical properties. 
 
The elements in the first column, for example, react with oxygen to form compounds with the 
general formula R2O. For example, Li, Na and K when react with oxygen form compounds like 
Li2O, Na2O and K2O respectively. 
 
Elements of the second column react with oxygen to form compounds with the general formula 
RO. For example, Be, Mg and Ca when react with oxygen form BeO, MgO and CaO. 
Mendeleef tried to explain the similarities of elements in the same group in terms of their 
common valency. 
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THE PERIODIC LAW: 
Based on Mendeleeff’s observations regarding the properties of elements in the periodic table, 
a law known as the periodic law of the properties of elements was proposed. 
“The law states that the physical and chemical properties of the elements are a periodic 
function of their atomic weights.” 
 
SALIENT FEATURES AND ACHIEVEMENTS OF THE MENDELEEFF’S PERIODIC 

TABLE: 

 
1. Groups and sub-groups: There are eight vertical columns in Mendeleeff’s periodic table 

called as groups. They are represented by Roman numerals I to VIII. Elements present in a 
given vertical column (group) have similar properties. Each group is divided into two sub-
group ‘A’ and ‘B’. The elements within any sub-group resemble each other to great extent. 
For example, sub-group IA elements called ‘alkali metals’ (Li, Na, K, Rb, Cs, Fr) resemble 
each other very much. 

2. Periods: The horizontal rows in Mendeleeff’s periodic table are called periods. There are 
seven periods in the table, which are denoted by Arabic numerals 1 to 7. A period 
comprises the entire range of elements after which properties repeat themselves. 

3. Predicting the properties of missing elements: Based on the arrangement of the elements in 
the table he predicted that some elements were missing and left blank spaces at the 
appropriate places in the table. 

 
Mendeleef believed that some new elements would be discovered definitely. He 
predicted the properties of these new additional elements in advance purely 
depending on his table. His predicted properties were almost the same as the observed 
properties of those elements after their discovery. 
 
He named those elements tentatively by adding the prefix ‘eka’ (eka is a Sanskrit numeral 
means one) to the name of the element immediately above each empty space. The predicted 
the properties of elements namely eka-aluminium, eka-boron, eka-aluminium and eka-
silicon were close to the observed properties of Scandium, Gallium and Germanium 
respectively which were discovered later. 

 

 
 
4. Correction of atomic mass: the correct placement of elements in Mendeleeff’s 

periodic table helped in correcting the atomic masses of some elements like, 
Beryllium, Indium, Gold.  
For example, At the time of Mendeleef, beryllium was given atomic weight 13.5. 
Atomic weight = equivalent weight × valency 
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The equivalent weight of Be was found experimentally as 4.5 and its valency was 
understood as 3. Therefore atomic weight of beryllium was given as 4.5 × 3 = 13.5. 
With this atomic weight it had to be placed in a wrong group in the table. He said 
that its valency should be only 2 and then its atomic weight then would be 4.5 × 2 = 
9. If atomic weight of ‘Be’ is 9 it would fit in the second group and its properties 
practically are similar to Mg, Ca etc., of the second group elements. He also helped 
in the calculation of the correct atomic weights of ‘Indium’ and ‘Gold’ in this 
manner. 

5. Some anomalous series of elements like ‘Te’ and ‘I’ were observed in the table. The 
anomalous series contained element with more atomic weight like ‘Te’ (127.6 u) 
placed before the element with less atomic weight like ‘I’ (126.9 u). Mendeleeff 
accepted minor inversions in the order of increasing atomic weight when these 
inversions resulted in elements being placed in the correct groups. 

 
It was the extraordinary thinking of Mendeleeff that made the chemists to accept the 
periodic table and recognise Mendeleeff more than anyone else as the originator of the 
periodic law. 
 
LIMITATIONS OF MENDELEEFF’S PERIODIC TABLE: 
 
1. Position of hydrogen: The position of hydrogen in the table is not certain because it can be 

placed in group IA as well as in group VIIA as it resembles both with alkali metals of IA 
group and halogens of VIIA group. 

2. Anomalous pair of elements: Certain elements of highest atomic mass precede those with 
lower atomic mass.  
For example, tellurium (atomic mass 127.6) precedes iodine (atomic mass 126.9).  
Cobalt and nickel: argon and potassium which were placed in table by deviating the basis 
of classification (placement in ascending order of atomic masses).  
For example, potassium (atomic mass 39) placed after argon (atomic mass 40).  
Similar situation was found in pairs of cobalt and nickel and tellurium, iodine. 

3. Dissimilar elements placed together: elements with dissimilar properties were placed in 
same group as sub-group A and sub-group B. For example, alkali metal like Li, Na, K etc., 
of IA group have little resemblance with coinage metals like Cu, Ag, Au of IB group. 

4. Some similar elements separated: some similar elements like ‘copper and mercury’ and 
‘silicon and thalium’ etc are placed in different groups of the periodic table. 

5. Position of isotopes: isotopes of elements are placed in the same position in the table. 
 
INTEXT QUESTIONS PAGE NO. 85 
 
Q1. Use Mendeléev’s Periodic Table to predict the formulae for the oxides of the 
following elements: 

K, C, AI, Si, Ba. 
Ans: 
Oxygen is a member of group VIA in Mendeleef’s Periodic Table. Its valency is 2. Similarly, 
the valencies of all the elements listed can be predicted from their respective groups. This can 
help in writing the formulae of their oxides. 
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(i) Potassium (K) is a member of group IA. Its valency is 1. Therefore , the formula of its 
oxide is K2O . 
 
(ii) Carbon (C) is a member of group IVA. Its valency is 4. Therefore, the formula of its oxide 
is C2O4 or CO2. 
 
(iii) Aluminium (Al) belongs to groups IIIA and its valency is 3. The formula of the oxide of 
the element is Al2O3. 
 
(iv) Silicon (Si) is present in group IVA after carbon. Its valency is also 4. The formula of its 
oxide is Si2O4 or SiO2. 
 
(v) Barium (Ba) belongs to group IIA and the valency of the element is 2. The formula of the 
oxide of the element is Ba2O2 or BaO. 
 
Q2. Besides gallium, which other elements have since been discovered that were left by 
Mendeléev in his Periodic Table? (any two) 
Ans: 
Scandium and germanium are the two elements that had been left by Mendeleef. 
 
Q3. What were the criteria used by Mendeléev in creating his Periodic Table? 
Ans: 
The criteria used by Mendeleef were 
(i) Physical and chemical properties of the elements. 
(ii) Atomic masses in increasing order. 
 
Q4. Why do you think the noble gases are placed in a separate group? 
Ans: 
Noble gases are also called inert gases because they have a complete octet and hence, are very 
stable. They do not react with other elements due to their stability. Since they all are 
unreactive, have complete octet and similar behaviour so they are placed in a separate group . 
 
THE MODERN PERIODIC TABLE 
 
Based on the modern periodic law, a number of forms of periodic table have been proposed 
from time to time but general plan of the table remained the same as proposed by Mendeleev. 
The table which is most commonly used and which is based upon the electronic configuration 
of elements is called the long form of the periodic table. This is called the modern periodic 
table. 
 
Long form of the periodic table is a chart of elements in which the elements have been 
arranged in the increasing order of their atomic numbers. This table consists of horizontal 
rows called periods and vertical columns called groups. 
 
The modern periodic table has also been divided into four blocks known as s,p,d and f 

blocks. 
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STUDY OF PERIODS 
The horizontal rows are called periods. There are seven horizontal rows in the periodic table. 
First period (Atomic number 1 and 2): This is the shortest period. It contains only two 

elements (hydrogen and helium). 
Second period (Atomic number 3 to 10): This is a short period. It contains eight elements 

(lithium to neon). 
Third period (Atomic number 11 to 18): This is also a short period. It contains eight 

elements (sodium to argon). 
Fourth period (Atomic number 19 to 36): This is a long period. It contains eighteen 

elements (potassium to krypton). This includes 8 normal elements and 10 transition 
elements. 

Fifth period (Atomic number 37 to 54): This is also a long period. It contains 18 elements 
(rubidium to xenon). This includes 8 normal elements and 10 transition elements. 

Sixth period (Atomic number 55 to 86): This is the longest period. It contains 32 elements 
(ceasium to radon). This includes 8 normal elements, 10 transition elements and 14 inner 
transition elements (lanthanides).  

Seventh period(Atomic number 87 to 118): As like the sixth period, this period also can 
accomodate 32 elements. Till now only 26 elements have been authenticated by IUPAC. 

 
STUDY OF GROUPS 

Vertical columns in the periodic table starting from top to bottom are called groups. There 
are 18 groups in the periodic table. 

First group elements are called alkali metals. 
Second group elements are called alkaline earth metals. 
Groups three to twelve are called transition elements . 
Group 1, 2 and 13 - 18 are called normal elements or main group elements or 
representative elements . 
Group 16 elements are called chalcogen family (except polonium). 
Group 17 elements are called halogen family. 
Group 18 elements are called noble gases or inert gases. 
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The lanthanides and actinides which form part of the group 3 are called inner transition 
elements. 
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CHARACTERISTICS OF MODERN PERIODIC TABLE 
 

CHARACTERISTICS OF PERIODS 
In a period, the electrons are filled in the same valence shell of all elements. 
As the electronic configuration changes along the period, the chemical properties of the 
elements also change. 
Atomic size of the elements in a period decreases from left to the right. 
In a period, the metallic character of the element decreases while their non-metallic character 
increases. 
 
CHARACTERISTICS OF GROUPS 
The elements present in 2 and 18 groups differ in atomic number by 8,8,18,18,32. 
The elements present in 13 – 17 groups differ in atomic number by 8,18,18,32. 

The elements present in 4 – 12 groups differ in atomic number by 18,32,32. 
The elements present in a group have the same number of electrons in the valence shell of 

their atoms. 
The elements present in a group have the same valency. 
The elements present in a group have identical chemical properties. 
The physical properties of the elements in group such as melting point, boiling point, 

density vary 
gradually. 
Atomic radii of the elements present in a group increases downwards. 
 
ADVANTAGES OF THE MODERN PERIODIC TABLE 
The table is based on a more fundamental property ie., atomic number. 
It correlates the position of the element with its electronic configuration more clearly. 
The completion of each period is more logical. In a period as the atomic number increases, 

the energy shells are gradually filled up until an inert gas configuration is reached. 
It is easy to remember and reproduce. 
Each group is an independent group and the idea of sub-groups has been discarded. 
One position for all isotopes of an element is justified, since the isotopes have the same 

atomic number. 
The position of eighth group (in Mendeleev’s table) is also justified in this table. All 

transition elements have been brought in the middle as the properties of transition elements 
are intermediate between left portion and right portion elements of the periodic table. 

The table completely separates metals from non-metals. The nonmetals are present in upper 
right corners of the periodic table. 

The positions of certain elements which were earlier misfit (interchanged) in the 
Mendeleev’s periodic table are now justified because it is based on atomic number of the 
elements. 

Justification has been offered for placing lanthanides and actinides at the bottom of the 
periodic table. 
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DEFECTS IN THE MODERN PERIODIC TABLE 

Position of hydrogen is not fixed till now. 
Position of lanthanides and actinides has not been given inside the main body of periodic 

table. 
It does not reflect the exact distribution of electrons of some of transition and inner 

transition elements. 
 
INTEXT QUESTIONS PAGE NO. 90 
 
Q1. How could the Modern Periodic Table remove various anomalies of Mendeléev’s 
Periodic Table? 
Ans: 
1. The fundamental basis for Modern Periodic Table is atomic number and not atomic mass 

and hence, it is more accurate. 
2. Properties of elements could be well explained when they were arranged according to their 

increasing atomic number in the Modern Periodic Table. 
3. A separate group for noble gases could be created when noble gases were discovered. 
4. Hydrogen has been given a unique position in the Modern Periodic Table at the top left 

corner because of its unique properties. 
 
Q2. Name two elements you would expect to show chemical reactions similar to 
magnesium. What is the basis for your choice? 
Ans: 
Magnesium (Mg) belongs to group 2 of Modern Periodic Table, known as alkaline earth metal 
family. The two other elements belonging to the same group are beryllium (Be) and calcium 
(Ca). 
Calcium and magnesium; Beryllium and magnesium - This is because both of them have 
electronic configuration similar to Mg 

Mg  K  L  M 
2  8  2 

Ca  K  L  M  N 
2  8  8  2 

Be  K  L 
2  2 

These elements belong to the same group and hence, will show similar properties. 
 
Q3. 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 outermost shells. 
Ans: 
(a)  Li   Na   K 

2, 1   2, 8, 1   2, 8, 8,1 
(b)  Mg   Ca 

2, 8, 2   2, 8, 8, 2 
(c)  He   Ar   Ne 

2   2,8   2, 8, 8 
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Q4. (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? 
Ans: 
(a) Li, Na, and K have one electron in their outermost shell. 

Li  2, 1 (Atomic number 3) 
Na  2, 8, 1 (Atomic number 11) 
K  2, 8, 8, 1 (Atomic number 19) 

(b) They both have completely filled outer shell. 
 

K  L 
He  2   (Atomic number 2) 
Ne  2  8  (Atomic number 10) 

 
Q5. In the Modern Periodic Table, which are the metals among the first ten elements? 
Ans: 
Metals among the first ten elements are lithium and beryllium. 
 
Q6. By considering their position in the Periodic Table, which one of the following 
elements would you expect to have maximum metallic characteristic? 

Ga  Ge  As  Se  Be 
Ans: 
The position of the given elements in the Periodic Table is as. 

Ga    Ge  As  Se  Br 
(Most metallic)  →  (Least metallic) 

On moving from left to right in a period, size decreases due to increase in effective nuclear 
charge and hence, tendency to lose electron, i.e., metallic character decreases. Thus Ga has 
maximum metallic characteristic or metallic nature. 
 
EXERCISE  QUESTIONS PAGE NO. 91 and 92 
 
Q1. Which of the following statements is not a correct statement about the trends when 
going from left to right across the periods of periodic Table. 
(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. 
Ans: 
(c) On moving from left to right, the atomic number increases and hence, the nuclear charge 
increases. With the increase of nuclear charge, the force binding the electron increases so the 
atom lose the electrons with more difficulty, not easily. 
 
Q2. Element X forms a chloride with the formula XCl2, which is a solid with a high 
melting point. X would most likely be in the same group of the Periodic Table as 
(a) Na (b) Mg (c) AI (d) Si 
Ans: 
(b) The formula of chloride is XCl2 that means the valency of the element X is 2. The element 
having valency 2 will present in group 2. Out of given choices magnesium (Mg) belongs to 
group 2. 
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Q3. 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? 
(e) twice as many electrons in its second shell as in its first shell? 
Ans: 
(a) Noble gases are the elements which have completely filled shells. The noble gas with two 
shells is Ne having atomic number 10 and electronic configuration 2, 8 both of which are 
completely filled. 
 

(b) Electronic configuration 2, 8, 2 suggests that atomic number is 12 (2 + 8 + 2), magnesium 
(Mg) has atomic number 12. 
(c) The element with three shells and form electrons in the valence shell will have electronic 
configuration 2, 8, 4. The atomic number of this element is 14 (2 + 8 + 4) so it will belong to 
group 14 hence, it is silicon (Si). 
 
(d) Element with two shells with 3 electrons in the valence shell will exist in second period and 
will have the electronic configuration 2,3. The atomic number of this element will be 5 (2 + 3). 
So, it will be bron (B). 
 
(e) The element has two shells. we know that first shell can have only 2 electrons, so according 
to the question there will be 4 electrons (double the number of electrons in first shell). The 
electronic configuration will be 2, 4 , so the atomic number is 6. Hence, the element is carbon 
(C). 
 
Q4. (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? 
Ans: 
(a) All elements of 13th group, in which boron is present, have 3 electrons in their valence 
shell (2, 8, 3). 
(b) Fluorine belongs to 17th group. All elements of this group have 7 electrons in their valence 
shell (2, 8, 7). They all show a valency of 1 in their compounds. 
 
Q5. 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) 
Ans: 
(a) Atomic number of atom = 2 + 8  + 7  =17 
(b) It will be similar to fluorine which is also having 7 electrons in its valence shell [F (2, 7)]. 
 
Q6. The position of three elements A, B and C in the Periodic Table are shown below – 

Group 16   Group 17 
      ---  --- 
      ---  A 
      ---  --- 
       B   C 

(a) State whether A is a metal or non-metal. 
(b) State whether C is more reactive or less reactive than A. 
(c) Will C be larger or smaller in size than B? 
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(d) Which type of ion, cation or anion, will be formed by element A? 
Ans: 
(a) Since, A belongs to group 1 valence electrons so it is a non-metal because it will gain 
electron to complete its octet. 
 
(b) C lies below A and in the same group. As we move down in a group, the size increases and 
electronegative character decreases. With the increase in electronegative character, the electron 
adapting tendency and hence the reactivities decrease so, C is less reactive than A. 
 
(c) C is smaller than B in size because as we move left to right in a period atomic size 
decreases. 
 
(d) As discussed in part (a) that element A has a tendency to gain electron to complete its octet. 
It needs to take up one electron, so it will form anion (A−). 
 
Q7. 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? 
Ans: 
(a) Electronic configuration of nitrogen and phosphorus: 

K  L  M 
N  2,  5 
P  2,  8,  5 

(b) N will be more electronegative than P as electronegativity decreases on going down a group 
in case of non-metals. 
 
Q8. How does the electronic configuration of an atom relate to its position in the Modern 
Periodic Table? 
Ans: 
The number of valence electrons in an atom of an element tells us the group number. e.g., Na 
has atomic number 11 
Electronic configuration of Na (11) =  K  L  M 

2  8  1 
It has one electron in its last shell, thus it belongs to group I of the Periodic Table. 
The number of shells in its electronic configuration tells the period number e.g., Na shows 3 
shells K, L, M so it belongs to 3rd period of the Periodic Table. 
 
Q9. In the Modern Periodic Table, calcium (atomic number 20) is surrounded by 
elements with atomic numbers 12, 19, 21 and 38. Which of these have physical and 
chemical properties resembling calcium? 
Ans: 
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From the electronic configuration written above we can see that element with atomic number 
12 and 38 have 2 electrons in their last shell like calcium. So, they will resemble Ca in their 
physical and chemical properties. 
 
Q10. Compare and contrast the arrangement of elements in Mendeléev’s Periodic Table 
and the Modern Periodic Table. 
Ans: 

Mendeleev’s periodic table Modern periodic table 

1. Elements are arranged in the increasing 

order of their atomic masses.  

1. Elements are arranged in the increasing 

order of their atomic numbers. 

2. There are a total of 7 groups (columns) 

and 6 periods (rows). 

2. There are a total of 18 groups 

(columns) and 7 periods (rows). 

3. Elements having similar properties 

were placed directly under one another. 

3. Elements having the same valence shell 

are present in the same period while 

elements having the same number of 

valence electrons are present in the 

same group. 

4. The position of hydrogen could not be 

explained. 

4. Hydrogen is placed above alkali metals. 

5. No distinguishing positions for metals 

and non-metals. 

5. Metals are present at the left hand side 

of the periodic table whereas non-

metals are present at the right hand 

side. 
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ASSIGNMENT QUESTIONS SET – 1 
CHAPTER – 5 

PERIODIC CLASSIFICATION OF ELEMENTS  

 
1. The property of an element in the periodic table depends on its, ________. 

i) atomic size 

ii) atomic mass 

iii) electronic configuration 

iv) number of protons 

2. An element has configuration 2, 8, 1. It belongs to, _________. 

i). 1 group and 3rd period 

ii). 3 group and 1st period 

iii). 1 group and 8th period 

iv). 17 group and 3rd period 

3. The number of electrons in the valence shell is equal to its ________. 

i). atomic mass 

ii). group number 

iii). period number 

iv). atomic volume 

4. The non-metallic element present in the third period other than sulphur and chlorine is 

i). oxygen 

ii). fluorine 

iii). nitrogen 

iv). phosphorus 

5. At the end of each period the valence shell is __________. 

i). incomplete 

ii). half filled 

iii). singly occupied 

iv). completely filled 

6. The family of elements having seven electrons in the outermost shell is ______. 

i). alkali metals 

ii). alkaline earth metals 

iii). halogens 

iv). noble gases 

7. Which of the following factors does not affect the metallic character of an element? 

i). Atomic size 
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ii). Ionisation potential 

iii). Electronegativity 

iv). Atomic radius 

8. The family of elements to which potassium belongs is _________. 

i). alkali metals 

ii). alkaline earth metals 

iii). halogens 

iv). noble gases 

9. The modern periodic table is given by ________ 

i). Mendeleev 

ii). Einstein 

iii). Bohr 

iv). Mosley 

10. Elements belonging to groups 1 to 17 are called __________. 

i). noble gases 

ii). normal elements 

iii). transition elements 

iv). inner transition elements 

11. A liquid non-metal is ___________. 

i). phosphorous 

ii). mercury 

iii). bromine 

iv). nitrogen 

12. The first alkali metal is _________. 

i). hydrogen 

ii). lithium 

iii). sodium 

iv). francium 

13. A purple coloured solid halogen is ________. 

i). chlorine 

ii). bromine 

iii). iodine 

iv). astatine 

14. Lanthanides and actinides are also called ___________. 

i). normal elements 
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ii). transition elements 

iii). noble gases 

iv). inner transition elements 

15. The family of elements to which calcium belongs is __________. 

i). alkali metals 

ii). alkaline earth metals 

iii). halogens 

iv). noble gases 

16. The least reactive element in group 17 is ___________. 

i). fluorine 

ii). chlorine 

iii). bromine 

iv). iodine 

17. The valency of chlorine with respect to oxygen is __________. 

i). 1 

ii). 3 

iii). 5 

iv). 7 

18. The number of shells in the elements of 3rd period is __________. 

i). 1 

ii). 2 

iii). 3 

iv). 0 

19. Four elements along a period have atomic number (11, 13, 16 and 17). The most metallic 

among these has an atomic number of __________. 

i). 11 

ii). 12 

iii). 16 

iv). 17 

20. Six elements A, B, C, D, E and F have the following atomic numbers (A = 12, B = 17, C = 

18, D = 7, E = 9 and F = 11). Among these elements, the element, which belongs to the 3rd 

period and has the highest ionisation potential, is __________. 

i). A 

ii). B 

iii). C 
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iv). F 

21. A factor that affects the ionisation potential of an element is __________. 

i). atomic size 

ii). electron affinity 

iii). electro-negativity 

iv). neutrons 

22. The element, which has the highest electron affinity in the 3rd period is _________. 

i). Na 

ii). Mg 

iii). Si 

iv). Cl 

23. The element, which has zero electron affinity in the 3rd period is __________. 

i). Al 

ii). P 

iii). Ar 

iv). S 

24. The statement that is not true about electron affinity is 

i). It causes energy to be released 

ii). It causes energy to be absorbed 

iii). It is expressed in electron volts 

iv). It involves formation of an anion 

25. Down a group, the electron affinity __________. 

i). increases 

ii). decreases 

iii). remains same 

iv). increases and then decreases 

26. Name an element with five electrons in the outer shell. 

27. Name an element which tends to lose two electrons. 

28. Name an element that would tend to gain two electrons. 

29. Name the group having a non metal liquid as well as non metal gas at room temperature. 

30. Name the group having element with zero valency. 

31. Name the metalloid present in group 14. 

32. What is the name given to group of three similar elements by Dobereiner? 

33. State "Newlands law of Octaves" for classification of elements. 

34. Name the fundamental property used by Mendeleev as the basis of classification. 
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35. How many groups and periods are there in the Modern periodic table? 

36. What was the prediction of Mendeleev regarding the gaps in his periodic table? 

37. How is valence of an element determined? 

38. What will be the valence of an element having atomic number 16? 

39. How does valence vary in going down a group? 

40. Why inert gases have zero valences? 

41. What would be the valence of an atom containing 8 electrons in its outermost shell? 

42. How does the electronegative character of elements vary along a period of the periodic 

table? 

43. The present classification of elements is based on which fundamental property of elements? 

44. Among first ten elements in the modern periodic table name the metals present. 

45. Metals are on which side of Modern periodic table? 

46. State Mendeleev’s periodic law. 

47. Name two elements, other than Gallium, whose existence was predicted by Mendeleev. 

48. State Modern Periodic law. 

49. Write the name given to the vertical columns in a periodic table. 

50. What name is given to the horizontal rows in a periodic table? 

51. Why does silicon is classified as Metalloid? 

52. State two limitations of Newland's law of Octaves. 

53. Name the scientist who proposed modern periodic law? On which fundamental property of 

elements it is based? 

54. Why could no fixed position be given to hydrogen in Mendeleev’s Periodic table? 

55. What are metalloids? Give two examples. 

56. In group 1 of periodic table three elements X, Y and Z have atomic radii 133 pm , 95pm 

and 65pm respectively giving a reason, arrange them in the increasing order of their atomic 

number in the group. 

57. In modern periodic table, the isotopes of Chlorine Cl-35 and Cl-37 having different atomic 

masses will be kept in different slots or they would be assigned same position on the basis 

of their chemical properties? Give reason in support of your answer. 

58. Nitrogen (At no. 7) and Phosphorus (At no. 15) belong to group 15 of the periodic table:- 

(i) Write the electronic configuration of the two. 

(ii) Predict whether they are metallic or nonmetallic in nature. 

59. How and why does the atomic size vary as you go down a group? 

60. Why was Dobereiner system of classification of elements into triads not found to be 

useful? 
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61. State three merits of Modern periodic table. 

62. What are amphoteric oxides? Choose the amphoteric oxide from among the following 

oxides :– Na2O, ZnO, Al2O3, CO2, H2O 

63. Study the variation in the atomic radii of first group elements given below and arrange 

them in increasing order :– 

Group I element  Na  Li  Rb  Cs  K 

Atomic Radii P.M  86  152  244  262  231 

64. An element X has the electronic configuration as 2, 8, 7 :– 

(a) What is the atomic number of the element? 

(b) What will be the formula of its compound formed with Na? 

(c) What is the name given to the family of this element? 

65. How do you calculate the valence of the element from its electronic configuration? What is 

the valence of Mg with atomic number 12 and sulphur with atomic number 16? How does 

the valence vary in going down in a group? 

66. Atomic radii of the elements of the period II are as follows:– 

Period II elements :   Be  B  O  N  C  Li 

Atomic Radius :   111  88  66  74  77  152 

(i) Arrange them in decreasing order of their atomic radii. 

(ii) How does the atomic size vary on moving from left to right in a period? Explain why? 

(iii) How will the tendency to lose electrons will vary on moving from left to right in this 

period II? 

67. Oxygen (O, 8) and sulphur (S, 16) belong to group 16 of the periodic table:- 

(i) Write the electronic configuration and valence of these two elements? 

(ii) Which among these will be more electronegative? Why? 

68. Two elements ‘A’ and ‘B’ belong to group 1 and 2 respectively in the same period. 

Compare them with respect to :– 

(a) Number of valence electrons. (b) Valency 

(c) Metallic character (d) Size of atom 

(e) Formulae of their oxides. 

69. What is periodicity? 

70. Who showed for the first time that there is periodicity in properties of elements? 

71. Are the properties of elements placed in a group same? 

72. Give reason for the need of classification of elements. 

73. Hydrogen can be placed in group 1 and group 7 of periodic table. Why? 
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74. Name two elements whose properties were correctly predicted by Mendeleev. Mention 

their present day name. 

75. State Mendeleev's periodic law. Why did he leave gaps in his periodic table? 

76. An element Z is of second group of the periodic table. Write the formula of its oxide. 

77. Noble gases did not find a place in Newland's Octaves. Explain. 

78. Give formula for the following: 

(i) bromide of element X of second group. 

(ii) oxide of element Y of third group. 

(iii) chloride of element Z of fourth group. 

79. How many elements are present in (i) Second period (ii) Six period 

80. Name (i) A Non metal solid at room temperature (ii) A Metal liquid at room temperature 

81. Arrange the following elements in the decreasing order of metallic character. 

(i) Si, Be, Mg, Na, P 

(ii) B, Al, Mg, K 

82. How in modern periodic table position of elements in groups and periods is decided? 

83. Why metallic character decreases across a period and increases down a group? 

84. Among the elements of second period ‘Li’ to ‘Ne’ pick out the element. 

(i) with the largest atomic radius 

(ii) that is the most reactive non metal 

(iii) that is the most reactive metal 

(iv) which is a metalloid. 

85. Elements A, B, C, D, E have following electronic configurations- 

A: 2,3 

B: 2,8,3 

C: 2,8,5 

D: 2,8,7 

E: 2,8,8,2 

(i) Which of these belong to same group? 

(ii) Which of these belong to same period? 
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ASSIGNMENT QUESTIONS SET – 2 
CHAPTER – 5 

PERIODIC CLASSIFICATION OF ELEMENTS  

 
1. Upto which element, the Law of Octaves was found to be applicable 

(a) Oxygen 

(b) Calcium 

(c) Cobalt 

(d) Potassium 

2. According to Mendeleev's Periodic Law, the elements were arranged in the periodic table 

in the order of 

(a) increasing atomic number 

(b) decreasing atomic number 

(c) increasing atomic masses 

(d) decreasing atomic masses 

3. In Mendeleev ’s Periodic Table, gaps were left for the elements to be discovered later. 

Which of the following elements found a place in the perioidc table later 

(a) Germanium 

(b) Chlorine 

(c) Oxygen 

(d) Silicon 

4. Which of the following statement (s) about the Modern Periodic Table are incorrect 

(i) The elements in the Modern Periodic Table are arranged on the basis of their decreasing 

atomic number 

(ii) The elements in the Modern Periodic Table are arranged on the basis of their increasing 

atomic masses 

(iii) Isotopes are placed in adjoining group (s) in the Periodic Table 

(iv) The elements in the Modern Periodic Table are arranged on the basis of their 

increasing atomic number 

(a) (i) only (b) (i), (ii) and (iii) 

(c) (i), (ii) and (iv) (d) (iv) only 

5. Which of the following statements about the Modern Periodic Table is correct: 

(a) It has 18 horizontal rows known as Periods 

(b) It has 7 vertical columns known as Periods 

(c) It has 18 vertical columns known as Groups 

(d) It has 7 horizontal rows known as Groups 
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6. Which of the given elements A, B, C, D and E with atomic number 2, 3, 7, 10 and 30 

respectively belong to the same period? 

(a) A, B, C 

(b) B, C, D 

(c) A, D, E 

(d) B, D, E 

7. The elements A, B, C, D and E have atomic number 9, 11, 17, 12 and 13 respectively. 

Which pair of elements belong to the same group? 

(a) A and B 

(b) B and D 

(c) A and C 

(d) D and E 

8. Where would you locate the element with electronic configuration 2,8 in the Modern 

Periodic Table? 

(a) Group 8 

(b) Group 2 

(c) Group 18 

(d) Group 10 

9. An element which is an essential constituent of all organic compounds belongs to 

(a) group 1 

(b) group 14 

(c) group 15 

(d) group 16 

10. Which of the following is the outermost shell for elements of period 2? 

(a) K shell 

(b) L shell 

(c) M shell 

(d) N shell 

11. Which one of the following elements exhibit maximum number of valence electrons? 

(a) Na   (b) Al 

(c) Si   (d) P 

12. Which of the following gives the correct increasing order of the atomic radii of O, F and N 

? 

(a) O, F, N   (b) N, F, O 

(c) O, N, F   (d) F, O, N 
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13. Which among the following elements has the largest atomic radii? 

(a) Na 

(b) Mg 

(c) K 

(d) Ca 

14. Which of the following elements would lose an electron easily? 

(a) Mg 

(b) Na 

(c) K 

(d) Ca 

15. Which of the following elements does not lose an electron easily? 

(a) Na   (b) F 

(c) Mg   (d) Al 

16. Which of the following are the characteristics of isotopes of an element? 

(i) Isotopes of an element have same atomic masses 

(ii) Isotopes of an element have same atomic number 

(iii) Isotopes of an element show same physical properties 

(iv) Isotopes of an element show same chemical properties 

(a) (i), (iii) and (iv) (b) (ii), (iii) and (iv) 

(c) (ii) and (iii) (d) (ii) and (iv) 

17. Arrange the following elements in the order of their decreasing metallic character 

Na, Si, Cl, Mg, Al 

(a) Cl > Si >Al > Mg >Na 

(b) Na >Mg >Al >Si > Cl 

(c) Na > Al > Mg > Cl > Si 

(d) Al > Na> Si > Ca> Mg 

18. Arrange the following elements in the order of their increasing nonmetallic character 

Li, O, C, Be, F 

(a) F < O < C < Be < Li 

(b) Li < Be < C < O< F 

(c) F < O < C < Be < Li 

(d) F < O < Be < C < Li 

19. What type of oxide would Eka– aluminium form? 

(a) EO3   (b) E3O2 

(c) E2O3   (d) EO 
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20. Three elements B, Si and Ge are 

(a) metals   (b) non-metals 

(c) metalloids  (d) metal, non-metal and metalloid respectively 

21. Which of the following elements will form an acidic oxide? 

(a) An element with atomic number 7 

(b) An element with atomic number 3 

(c) An element with atomic number 12 

(d) An element with atomic number 19 

22. The element with atomic number 14 is hard and forms acidic oxide and a covalent halide. 

To which of the following categories does the element belong? 

(a) Metal   (b) Metalloid 

(c) Non-metal  (d) Left-hand side element 

23. Which one of the following does not increase while moving down the group of the periodic 

table? 

(a) Atomic radius 

(b) Metallic character 

(c) Valence 

(d) Number of shells in an element 

24. On moving from left to right in a period in the periodic table, the size of the atom. 

(a) increases    (b) decreases 

(c) does not change appreciably  (d) first decreases and then increases 

25. Which of the following set of elements is written in order of their increasing metallic 

character? 

(a) Be  Mg  Ca 

(b) Na     Li  K 

(c) Mg     Al  Si 

(d) C    O  N 

26. The three elements A, B and C with similar properties have atomic masses X, Y and Z 

respectively. The mass of Y is approximately equal to the average mass of X and Z. What 

is such an arrangement of elements called as? Give one example of such a set of elements. 

27. Elements have been arranged in the following sequence on the basis of their increasing 

atomic masses.  

F, Na, Mg, Al, Si, P, S, Cl, Ar, K 

(a) Pick two sets of elements which have similar properties. 

(b) The given sequence represents which law of classification of elements? 
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28. Can the following groups of elements be classified as Dobereiner's triad ? 

(a) Na, Si, Cl  (b) Be, Mg, Ca 

Atomic mass of Be 9; Na 23; Mg 24; Si 28; Cl 35; Ca 40 

Explain by giving reason. 

29. In Mendeleev ’s Periodic Table the elements were arranged in the increasing order of their 

atomic masses. However, cobalt with atomic mass of 58.93 amu was placed before nickel 

having an atomic mass of 58.71 amu. Give reason for the same. 

30. “Hydrogen occupies a unique position in Modern Periodic Table”. Justify the statement. 

31. Write the formulae of chlorides of Eka-silicon and Eka-aluminium, the elements predicted 

by Mendeleev. 

32. Three elements A, B and C have 3, 4 and 2 electrons respectively in their outermost shell. 

Give the group number to which they belong in the Modern Periodic Table. Also, give their 

valencies. 

33. If an element X is placed in group 14, what will be the formula and the nature of bonding 

of its chloride? 

34. Compare the radii of two species X and Y. Give reasons for your answer. 

(a) X has 12 protons and 12 electrons 

(b) Y has 12 protons and 10 electrons 

35. Arrange the following elements in increasing order of their atomic radii. 

(a) Li, Be, F, N  (b) Cl, At, Br I 

36. Identify and name the metals out of the following elements whose electronic configurations 

are given below. 

(a) 2, 8, 2   (b) 2, 8, 1 

(c) 2, 8, 7   (d) 2, 1 

37. Write the formula of the product formed when the element A (atomic number 19) combines 

with the element B (atomic number 17). Draw its electronic dot structure. What is the 

nature of the bond formed? 

38. Arrange the following elements in the increasing order of their metallic character 

Mg, Ca, K, Ge, Ga 

39. Identify the elements with the following property and arrange them in increasing order of 

their reactivity 

(a) An element which is a soft and reactive metal 

(b) The metal which is an important constituent of limestone 

(c) The metal which exists in liquid state at room temperature 
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40. Properties of the elements are given below. Where would you locate the following 

elements in the periodic table? 

(a) A soft metal stored under kerosene 

(b) An element with variable (more than one) valency stored under water. 

(c) An element which is tetravalent and forms the basis of organic chemistry 

(d) An element which is an inert gas with atomic number 2 

(e) An element whose thin oxide layer is used to make other elements corrosion resistant by 

the process of “ anodising” 

41. An element is placed in 2nd Group and 3rd Period of the Periodic Table, burns in presence 

of oxygen to form a basic oxide. 

(a) Identify the element 

(b) Write the electronic configuration 

(c) Write the balanced equation when it burns in the presence of air 

(d) Write a balanced equation when this oxide is dissolved in water 

(e) Draw the electron dot structure for the formation of this oxide 

42. An element X (atomic number 17) reacts with an element Y (atomic number 20) to form a 

divalent halide. 

(a) Where in the periodic table are elements X and Y placed? 

(b) Classify X and Y as metal (s), non-metal (s) or metalloid (s) 

(c) What will be the nature of oxide of element Y? Identify the nature of bonding in the 

compound formed 

(d) Draw the electron dot structure of the divalent halide 

43. Atomic number of a few elements are given below 10, 20, 7, 14 

(a) Identify the elements 

(b) Identify the Group number of these elements in the Periodic Table 

(c) Identify the Periods of these elements in the Periodic Table 

(d) What would be the electronic configuration for each of these elements? 

(e) Determine the valency of these elements 

44. In which form matter is present around us?  

45. At present, how many elements are known to us?  

46. The earliest attempt in classifying elements resulted in the formation of two groups of 

elements. What are they?  

47. Who made the first attempt of classifying elements?  

48. On what basis Dobereiner classified elements?  

49. Dobereiner classified elements into how many groups?  
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50. What name was given to Dobereiner groups?  

51. What is the total number of elements in Dobereiner groups?  

52. How did John Newlands classify elements?  

53. Name the first element of Newland’s octaves.  

54. Name the last element of Newland’s octaves.  

55. What is your observation from Newland’s octaves?  

56. What is Newland’s Law of octaves?  

57. Besides atomic masses, on what other basis were the elements arranged in the Mendleev’s 

periodic table?  

58. Which chemical property of an element was treated as one of the basic property for 

classifying elements and why?  

59. What name is given to vertical columns in Mendleev’s periodic table?  

60. What name is given to horizontal rows in Mendleev’s periodic table?  

61. While developing the Periodic table, at few places Mendleev inverted the sequence of some 

elements i.e. he placed an element with slightly greater atomic mass before the element of 

lower atomic mass. Why did he do so?  

62. Though the atomic mass of cobalt (58.9) is greater than nickel (58.7) yet Co is placed 

before Ni in Mendleev’s periodic table. Why?  

63. Which elements did not exist at the time of Mendleev’s periodic classification? What name 

was given to these elements?  

64. In what way hydrogen resembles alkali metals? 

65. In what way hydrogen resembles halogens?  

66. Why hydrogen cannot be given a fixed position in periodic table?  

67. What is the first limitation of Mendleev’s periodic table?  

68. How isotopes of all the elements posed a challenge to Mendleev’s periodic table?  

69. Who proposed that atomic number is the more fundamental property for classifying 

elements?  

70. In Modern periodic table, How do elements belonging to the same group resemble each 

other? Write two points.  

71. Different elements have same number of shells, in group or in period?  

72. First period of the Modern periodic table contains only two elements. Justify.  

73. How many elements are present in second group of the periodic table? Justify.  

74. “The valence electrons determine the kind and number of bonds formed by an element”. 

Justify.  
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75. An element belongs to the first group and third period of the periodic table. What 

conclusion can you draw from its position ?  

76. A metal M forms an oxide having the formula M2O3. It belongs to the third period and 

thirteenth group of the Modern periodic table. Write the atomic number and valency of the 

element.  

77. What were the two major shortcomings of Mendleev’s periodic table? How have these 

been removed in the modern periodic table?  

78. Two elements X and Y have atomic numbers 12 and 16 respectively. Write the electronic 

configuration for these elements. To which period of the modern periodic table do these 

two elements belong? What type of bond will be formed between them and Why?  

79. What were the two achievements of Mendleev’s periodic table? What was the basis of 

classification of elements in it?  

80. Atomic radius decreases in moving from left to right in a period. Why?  

81. Atomic radius increases down the group. Why?  

82. In the modern periodic table a zig-zag line separates metals from non-metals. What are 

these elements called and why? 

83. X, Y and Z are the elements of a doberniers triad. If the atomic mass of X is 7and that of z is 

39, what should be the atomic mass of Y?  

84. A and B are the two elements having similar properties which obey Newlands law of octaves. 

How many elements are there in between A and B?  

85. Why Na is greater in atomic size than Na+ ? 

86. Why does ionization energy generally decrease going down a group or family?  

87. An element X (2,8,2) combines separately with NO3- and (SO4)2 -, (PO4)3 - radicals. Write the 

formulae of the three compounds so formed. To which group of the periodic table does the 

element ‘X’ belong? Will it form covalent or ionic compound? Why?  

88. A metal M forms an oxide having the formula M2O3. It belongs to 3rd period in the modern 

periodic table. Write the atomic number and valency of the metal.  

89. Which of the two elements A=2,8,1 B = 2,8,8,1 i s more electropositive?  

90. How does the atomic size vary in going from A) Left to right in a period B) Top to Bottom in a 

group  

91. An element has atomic number 13. In which group and period it should be placed?  

92. How many periods and groups are there in the long from of P.T?  

93. Why does the size of the atoms progressively become smaller when we move from sodium 

(Na) to chlorine (Cl) in the third period of the period table ?  

94. Give symbols for A. A metal of group 2. B. A metal of group 13. C. Two non metals of group 

16. D. Most reactive non- metal of group 17.  



Prepared by: M. S. KumarSwamy, TGT(Maths)                Page - 77 - 
 

95. Explain Why-  

(a) All the elements of a group have similar chemical properties.  

(b) All the elements in a period have different chemical properties.  

96. The atomic number of an element X is 17. Predict –  

A. Its valency.  

B. Nature of the elements.  

C. Whether it is metal or non – metal.  

D. Name of the element.  

E. Relative size with respect to other members of its group.  

97. The three elements predicted by mendeleev from the gaps in his periodic table were known as 

eka- boron, eka- aluminum, eka- silicon. What names were given to these elements when they 

were discovered later on?  

98. The atomic numbers of Nitrogen, Oxygen and fluorine are 7, 8, and 9 respectively. Write the 

electronic configuration of each element and answer the following:  

(a) Out of N, O and F which is most electronegative and which one is least electronegative?  

(b) What is the number of valence electrons of F?  

(c) What is the valency of each of N, O and F? 

 

 

 
 


