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General Instructions. Read the following instructions carefully.  
a) There are 33 questions in this question paper. All questions are compulsory.  
b) Section A: Q. No. 1 to 2 are case-based questions having four MCQs or Reason Assertion type based on given passage 
each carrying 1 mark.  
c) Section A: Question 3 to 16 are MCQs and Reason Assertion type questions carrying 1 mark each  
d) Section B: Q. No. 17 to 25 are short answer questions and carry 2 marks each.  
e) Section C: Q. No. 26 to 30 are short answer questions and carry 3 marks each.  
f) Section D: Q. No. 31 to 33 are long answer questions carrying 5 marks each.  
g) There is no overall choice. However, internal choices have been provided.  
h) Use of calculators and log tables is not permitted.  

SECTION - A 
(1)  Read the passage given below and answer the following questions:  (1x4=4) 
The Group 1 elements react vigorously with oxygen. Only Li reacts directly with oxygen to give a simple oxide, 
Li2O. Sodium reacts with oxygen to give the peroxide, Na2O2, which contains the peroxide ion, O2

2_, and the other 
Group 1 elements form the superoxides, which contain the paramagnetic superoxide ion, O2

_.  
(Reference: Shriver and Atkins' Inorganic Chemistry, Fifth Edition © 2010 P.W. Atkins, T.L. Overton, J.P. Rourke, M.T. 
Weller and F.A. Armstrong) 

(i) What is the oxidation state of K in KO2? 
   a) +1                 b) +2                   c) -1                  d) – ½  
(ii) Which of the following are diamagnetic? 
 a) O2  b) O2

2-   c) O2
-   d) O2

+ 
(iii) Lithium also reacts with air to give 
    a) oxide  b) nitrides  c) oxide and nitride d) chlorides   
(iv) The peroxides of alkali metals are generally represented by 
 a) MO  b)M2O   c)M2O2   d)MO2 
(2)  Read the passage given below and answer the following questions:  (1x4=4) 

The trends for electron gain enthalpy values of the elements in the periodic table are less regular than the ionization 
enthalpies. An overall trend is reveals that electron gain enthalpy becomes more negative with increase of atomic 
number along the period up to the second last element, because the effective nuclear charge increases across the 
period and it is easier to add an electron to a smaller atom. Down the group, the electron has to be add to 
farther shell and the electron gain enthalpy, thus, becomes less negative. 
(Reference: Chapter 7: Modern Periodic Table, Chemistry Standard XI textbook, Maharashtra State Bureau of Textbook 
Production and Curriculum Research, Pune) 
Choose the correct answer out of the following choices.  
a) Assertion and reason both are correct statements and reason is correct explanation for assertion.  
b) Assertion and reason both are correct statements but reason is not correct explanation for assertion.  
c) Assertion is correct statement but reason is wrong statement.  
d) Assertion is wrong statement but reason is correct statement.  
i) Assertion : Electron gain enthalpy becomes less negative as we go down the group. 
    Reason : Size of the atom increases on going down the group and the added electron would be farther from the  
                    nucleus. 
ii) Assertion : Depending on the element, the process of adding an electron to the atom can be either endothermic or 
                        exothermic. 
     Reason : For many elements energy is released when an electron is added to the atom and the electron gain 
                      enthalpy is negative. 
iii) Assertion : The first ionization enthalpy of boron (Z = 5) is slightly less than that of beryllium (Z = 4). 
      Reason : Boron has a greater nuclear charge than beryllium. 
iv) Assertion : Electron gain enthalpy of O or F is less negative than that of the succeeding element. 
      Reason : This is because when an electron is added to O or F, the added electron goes to the smaller n = 2  
                       quantum level and suffers significant repulsion from the other electrons present in this level. 
Following questions (No. 3 -11) are multiple choice questions carrying 1 mark each: 
(3) Covalent compounds like alcohol and carbohydrates dissolve in water because water 

         a) forms H-bond with them     b) has high heat capacity  c)  is colourless        d) is odourless 

(4) How many hydrogen-bonded water molecule(s) are associated in CuSO4.5H2O? 

         a) 1                   b) 2               c) 3               d) 4 

(5)  Total number of orbitals associated with third shell will be ………..  

a) 2   b) 4     c) 9     d) 3 

(6)  The number of secondary hydrogens in 2,2-dimethylbutane is 



 a) 2  b) 3   c) 4   d) 6 

(7)   Which of the following is an aromatic compound? 

         a)          b)          c)         d)  

          (8) Number of angular nodes for 4d orbital is __________. 
a) 1   b) 2    c) 3    d) 4 

         (9) The pair of ions having same electronic configuration is __________. 
  a) Cr3+, Fe3+ b) Fe2+, Mn2+  c) Fe3+ , Co3+  d) Sc3+, Cr3+ 
         (10) As the temperature increases, average kinetic energy of molecules increases. What would be the effect of  
                 increase of temperature on pressure provided the volume is constant? 

a) increases b) decreases  c) remains same  d) becomes half 
         (11) A person living in Shimla observed that cooking food without using pressure cooker takes more time. The  
                reason for this observation is that at high altitude: 

a) pressure increases b) temperature decreases c) pressure decreases    d) temperature increases 
In the following questions (Q. No. 12 - 16) a statement of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choices.  
a) Assertion and reason both are correct statements and reason is correct explanation for assertion.  
b) Assertion and reason both are correct statements but reason is not correct explanation for assertion.  
c) Assertion is correct statement but reason is wrong statement.  
d) Assertion is wrong statement but reason is correct statement.  
(12) Assertion: At the critical temperature the densities of gases and liquid gaseous and gas become equal. 

        Reason: At the critical point surface of separation between the liquid phase and gaseous phase disappear. 

(13) Assertion: Toluene on Friedal Crafts methylation gives o– and p–xylene. 

        Reason: CH3-group bonded to benzene ring increases electron density at o– and p– position. 

(14) Assertion: The decomposition of hydrogen peroxide to form water and oxygen is an example of 

disproportionation reaction.        

        Reason: The oxygen of peroxide is in –1 oxidation state and it is converted to zero oxidation state in O2 and –2 

oxidation state in H2O. 

(15) Assertion: All the carbon atoms in H2C = C = CH2 are sp2 hybridised. 

        Reason: In this molecule all the carbon atoms are attached to each other by double bonds. 

(16) Assertion: PH of water increases with increase in temperature. 

        Reason: KW of water increases temperature. 

SECTION - B 
The following questions, Q. No 17 – 25 are short answer type and carry 2 marks each. 

(17) Find the percentage of each element in CO2. 
OR 

         Calculate the number of atoms in each of the following:   (i) 52 moles of Ar       (ii) 52g of He. 
(18) Indicate the number of  σ bonds and  ̟ bonds in the following molecules:  a) Benzene (C6H6)       b) CH2=C=CH2 
(19) (i) Define boiling point. 

       (ii) Using the equation of state PV =nRT show that at a given temperature, the density of the gas is proportional 

             to the gas pressure P. 

OR 

              Explain Boyle’s law with a graph. 

(20) Which type of isomerism is shown by But-2-ene? Write the possible isomers. 

(21) Write the oxidation number of the underlined element in the following compounds:      a) Fe3O4          b)  CaO2 

(22) The species of H2O and NH3 can act as both Bronsted acid and Bronsted bases. For each give the  

        corresponding conjugate acid and conjugate bases. 

(23) Write the structures of:   a) o-Ethylanisole       b) methyl carbocation  

OR 

        a) Write the IUPAC name of    CH3CH2COCH2COCH3             b) Draw the structure of Cyclohex-2-en-1-ol. 

(24) Draw the conformers of ethane, which conformer is most stable? 

(25) (i)  Name the type of hydrides that the following belong to:         a) H2O          b) LiH 

        (ii) Explain watergas shift reaction with chemical equations. 

 
SECTION – C 

Q. No 26 -30 are Short Answer Type II carrying 3 mark each. 

(26) (i) Write the electronic configurations of the following ions:  a) 24Cr   b) 26Fe3+    



      (ii) How many electrons will be present in the sub-shells having ms value of -½ for n=4? 

     (iii) Explain Pauli’s Exclusion principle with an example. 

(27) Give reasons for the following : 

       (i) Covalent bonds are directional bonds while ionic bonds are nondirectional. 

       (ii) Water molecule has bent structure where as carbon dioxide molecule is linear. 

       (iii) Ethyne molecule is linear. 

OR 

  a)Draw the orbital diagram of C2H4                           (1+2)  

  b)Explain the shape of NH3 by VSEPR Theory. 

(28) Write short note on:    a) Inductive effect              b) Electrometric effect         c) Resonance 

 (29) a) Write the expression of Kp for the following reaction: CH4(g) + H2O(g)   CO(g)  + 3H2(g)     

       b)  How will the values of Kp and composition of equilibrium mixture be affected if in the above reaction 

            i) pressure is increased        ii) catalyst is used        (1+2) 

OR 

      a) If 0.561g of KOH is dissolved in water to give 200 ml of solution at 298 K. 

          Calculate the concentrations of potassium, hydrogen and hydroxyl ions. 

      b) Write the relationship between Ksp(solubility product) and S(solubility) for the salt 

           Zirconium phosphate(Zr3(PO4)4).        (2+1) 

(30) a) Calculate the amount of water (g)produced by the combustion of 16 g of methane. 

       b) How much copper(Atomic Mass=63g) can be obtained from obtained from 100 g of copper sulphate(CuSO4)? 

       c) How are 0.50 mol Na2CO3 and 0.50 M Na2CO3 different? 

 
SECTION – D 

Q. No 31 to 33 are long answer type carrying 5 marks each. 

(31) a) Answer the following:                    (2+3) 

  (i) State first law of thermodynamics.         (ii) Define extensive property with an example  

        b) For oxidation of iron, 4Fe(s)+ 3O2 (g) →2Fe2O3 (s) entropy change is -549.4 JK-1mol-1 at 298 K. Inspite of  

          negative entropy change of this reaction, explain why is the reaction spontaneous?  

          (∆rH0for this reaction is -1648 × 103 J mol-1).       

              OR 

      a) Define the following giving examples:  i) isothermal process   ii) isolated system    iii) path function 

      b) State Hess’s Law.     Consider the following reactions: 

          C(s) + O2(g) → CO2(g)              ∆rH°    = -393.5 KJmol-1    CO(g) + ½O2(g) → CO2(g)        ∆rH°    = -283.0 KJmol-1 

          Find ∆rH°   for the reaction   C(s) + ½ O2(g) → CO(g)    

(32)  a) Give reasons:                    (3+2) 

           i) Graphite is used as lubricant. 

 ii) Lead(IV) chloride is highly unstable towards heat. 

           iii) Conc. HNO3 can be transported in aluminium container. 

      b) Write the reactions for the following:    i) Lab preparation of N2 gas            ii) Industrial preparation of NH3 

OR 

     a) Name 

i)Two naturally occurring isotopes of carbon which are stable. 

         ii) The ore of tin and the ore of lead. 
         iii) An electron precise carbon compound. 
     b) Explain properties where boron shows diagonal relationship with Aluminium?  

(33) a) Convert :    i) Benzene to Acetophenone  ii) Benzene to p-nitrotoluene  iii)Ethanoic acid to Methane         

 b)Write the reaction and IUPAC name of the product obtained on reaction of HBr with Hex-1-ene  

     in presence of peroxide. 

       c) Hydrogen atoms of ethyne are acidic in nature. Why?      (3+1+1) 

OR 

a)Complete the reaction          (3+2) 

     i) CH3COONa + NaOH     ii) 3CH≡CH    iii)CH3CH=CH2  ……      …….. 

                     b)–NO2 group attached to benzene is meta directing but –OH group attached to benzene is ortho & para 
                         directing. Explain why. 


