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Salient Features 

•  Exhaustive coverage of syllabus in Question Answer Format. 

•  Covers answers to all Textual Questions, Intext Questions and relevant  
   NCERT Questions. 

•  Includes Solved and Practice Numericals. 

•  Quick Review for instant revision and summary of the chapter. 

•  Exercise, Multiple Choice Questions and Topic test at the end of each chapter
for effective preparation. 

 
• Important inclusions: NCERT Corner and Apply Your Knowledge  



Preface 
 
In the case of good books, the point is not how many of them you can get through, but rather how many can get 
through to you. 
 
  “Std. XI Sci. : PERFECT CHEMISTRY - II” is a treasure house of knowledge that’d not only prepare 
you to face the conspicuous Std. XI final exam but also equip you up on parallel ground to face the prospective 
NEET and JEE exam.  
This book is specifically aimed at Maharashtra Board students. The content of the book is framed in accordance with 
Maharashtra State board syllabus splattered with additional snippets of information from the NCERT syllabus. This 
lethal combination of apt material from both the boards makes it the ultimate reference material for Std. XI.  
This book has been developed on certain key features as detailed below: 
 Question and Answer format of the book provides students with appropriate answers for all textual and 

intext questions. We’ve also included additional questions to ensure complete coverage of every concept.  
 Solved Examples provide step-wise solution to various numerical problems. This helps students to 

understand the application of different concepts and formulae. 
 NCERT Corner, Do You Know, Enrich Your Knowledge and Notes cover additional bits of relevant 

information on each topic.  
 Apply Your Knowledge, Brain Teasers and Check Your Grasp cover brain-storming questions to 

stengthen the students’ conceptual understanding. 
 Quick Review and Formulae sections facilitate instant revision. 
 Exercise helps the students to gain insight on the various levels of theory and numercial-based questions. 
 Multiple Choice Questions and Topic Test assess the students on their range of preparation and the 

amount of knowledge of each topic.   
The journey to create a complete book is strewn with triumphs, failures and near misses. If you think we’ve 
nearly missed something or want to applaud us for our triumphs, we’d love to hear from you.  

 Please write to us on : mail@targetpublications.org  
 A book affects eternity; one can never tell where its influence stops. 
 

Best of luck to all the aspirants! 
 
Yours faithfully,  
Publisher  
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Scientists  Contributions 
Aristotle (384  322 BC) 

(Greek philosopher) 

i. 
 

Considered water as an element and to be one of the four 
elementary components of nature along with fire, air and earth. 

ii. 
 

Put forward the idea of animated beings coming into existence from 
inanimate objects. 

iii. Was concerned with the transmutation of basemetal into gold. 

Henry Cavendish (1731  1810) 

(British scientist) 

i. 
ii. 

Established water as a combustion product of hydrogen. 
Discovered hydrogen in 1766. 

Antoine Lavoisier (1743  1794) 

(French chemist) 

 Discovered in 1783, that water is a compound of hydrogen and 
oxygen. 

    
 
 
Q.1. Why is hydrogen also called as “dihydrogen”?      

Ans: i. Hydrogen is the first element in the periodic table, with a simple atomic structure having only         
one proton and one electron. Hence, it is the lightest known element. 

 ii. It exists in atomic form only at high temperature and as a diatomic molecule i.e., H2 in the normal 
elemental form. Hence, hydrogen is also called as dihydrogen. 

Note: i. Hydrogen combines with other elements by losing, gaining or sharing of electrons. 

 ii. Hydrogen is the most abundant element in the universe and the third most abundant element on the 
earth’s surface. 
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*Q.2. Explain the position of hydrogen in the periodic table on the basis of its electronic configuration.  
(NCERT) 

Ans: i. In the periodic table, elements are arranged on the basis of their electronic configuration. 
 ii. Hydrogen with atomic number 1 and electronic configuration 1s1 is the first element of the periodic table. 
 iii. a. The electronic configuration (1s1) of hydrogen is similar to the outer electronic configuration 

(ns1) of alkali metals.  
  b. So, similar to alkali metals which are placed in the first group of the periodic table, hydrogen 

can also be the member of the first group.  
   eg.  H(Z = 1) : 1s1       ;  Li(Z = 3) : [He]2s1 
    Na(Z = 11) : [Ne]3s1 ;  K(Z = 19) : [Ar]4s1. 
 iv. a. Halogens which are placed in the seventeenth group of periodic table have the electronic 

configuration as ns2np5. 
  b. They require one electron to attain the corresponding noble gas configuration.  
  c. Hydrogen can be the member of group seventeen, similar to halogens as it is short of                   

one electron to achieve the corresponding noble gas configuration of helium (1s2). 
 v. Similar to alkali metals, hydrogen can lose one electron to form unipositive ion and it can form 

corresponding halides, oxides and sulphides. 
 vi. Similar to halogens, hydrogen can gain one electron to form uninegative ion. It also forms diatomic 

molecules, hydrides and large number of covalent compounds.  
 vii. In terms of ionization enthalpy, hydrogen (which has a very high ionization enthalpy) resembles more 

with halogens. 
 viii. Also, hydrogen does not possess metallic character under normal conditions unlike the alkali metals 

which exhibit metallic character. 
 ix. Hydrogen is very less reactive as compared to halogens. 
 x. Thus, hydrogen resembles both the alkali metals and the halogens, though in case of certain 

properties, it also differs from them. 
 xi. This unique behaviour of hydrogen makes its position in the periodic table controversial or anomalous. 
 xii. Therefore, hydrogen is best placed separately in the periodic table. 
 
Q.3. H+ does not exist freely. Explain.      
Ans: i. H+ (proton) is formed by loss of electron from hydrogen atom. 
 ii. The nucleus of proton is of extremely small size (1.5  103 pm) compared to normal atomic and 

ionic sizes (50 to 200 pm). 
 iii. Consequently, H+ does not exist freely and is always associated with other atoms or molecules. 
 
*Q.4. Why does hydrogen occur in a diatomic form rather than in monoatomic form under normal 

conditions?                               (NCERT)  
Ans: i. Hydrogen atom has only one electron in its valence shell having electronic configuration 1s1. 
 ii. It can acquire stable configuration of helium by sharing this electron with another hydrogen atom.  
 iii. Therefore, it shares its single electron with electron of the other H-atom to achieve stable                   

inert gas configuration of He. 
 iv. Thus, hydrogen readily forms diatomic molecule and exists as H2 rather than in monoatomic form. 
 
 
  
*Q.5. What is another name of hydrogen? How does hydrogen occur in nature?   
Ans: i. Hydrogen in the elemental form exists as a diatomic molecule (H2) and hence it is also known as 

dihydrogen. 
 ii. Occurrence of hydrogen: 
  a. Hydrogen is the most abundant element in the universe (about 70% of the total mass of the 

universe) and is the main element in the solar system. 
  b. Hydrogen forms the major constituent of planets like Jupiter and Saturn. 

9.2 Occurrence of hydrogen (dihydrogen)
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  c. In the free state: 
  1. Hydrogen is present in some volcanic gases and in the outer atmosphere of sun and other stars 

of the universe. 
  2. Earth does not have enough gravitational pull to retain light hydrogen molecules. Thus, 

hydrogen in free state is much less abundant (0.15 % by mass) in the earth’s atmosphere. 
  d. In the combined form: 
  1. It constitutes 15.4 % of earth’s crust and is also found in oceans (in the form of water). It is the 

third most abundant element in the earth’s crust.  
  2. It is also found in the plant and animal tissues, carbohydrates, proteins, hydrocarbons, hydrides 

and several other compounds. 
 
 
 
 
*Q.6. Mention the isotopes of hydrogen.                              (NCERT) 
Ans: Hydrogen has three isotopes namely protium ( 1

1H ), deuterium ( 2
1 H  or D) and tritium ( 3

1 H or T). 
 
Q.7. What is isotopic effect?       
Ans: Hydrogen has three isotopes viz., protium, deuterium and tritium. Since the three isotopes have identical 

electronic configuration, their chemical properties are similar but they differ in their physical properties due 
to different masses. This effect is known as isotopic effect. 

 
*Q.8. Write a brief note on isotopes of hydrogen.       
Ans: Hydrogen has three isotopes: 
 i. Protium ( 1

1 H ): It has 1 electron, 1 proton and no neutron. Hydrogen occuring in nature is mainly 
composed of atoms of protium.  

 ii. Deuterium ( 2
1 H  or D): It has 1 electron, 1 proton and 1 neutron. It is also called as                   

“Heavy Hydrogen”. Terrestrial hydrogen contains 0.0156%  of deuterium mostly in the form of HD. 
 iii. Tritium ( 3

1 H or T): It has 1 electron, 1 proton and 2 neutrons. It is the only radioactive isotope of 
hydrogen and the concentration of tritium is about one atom per 1018 atoms of protium. Since, it is 
radioactive, it emits low energy - particles (half life = 12.33 years), hence called  – emitter. 

 iv. Since, the isotopes have the same electronic configuration, they have similar chemical properties, but 
differ in their physical properties (isotopic effect). 

 v. In the study of reaction mechanism, the replacement of H by D or T slows down the reaction rates. 
Hence, deuterium and tritium are used as tracers. 

 
 Note: Atomic and physical properties of isotopes of hydrogen are as follows: 
 

Properties Hydrogen Deuterium Tritium 
Active abundance (%) 99.985 0.0156 1015 
Relative atomic mass (g mol1) 1.008 2.014 3.016 
Melting point (K) 13.96 18.73 20.62 
Boiling point (K) 20.39 23.67 25.0 
Density (g L1) 0.09 0.18 0.27 

Enthalpy of fusion (kJ mol1) 0.117 0.197  
Enthalpy of vapourization (kJ mol1) 0.904 1.226  
Enthalpy of bond dissociation (kJ mol1 at 298.3 K) 435.88 443.35  
Internuclear distance (pm) 74.14 74.14  
Ionization enthalpy (kJ mol1) 1312   
Electron gain enthalpy (kJ mol1) 73   
Covalent radius (pm) 37   
Ionic radius (H) (pm) 208   

9.3 Isotopes of hydrogen


