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➢ Instructions: 

➢ All questions are compulsory. 

➢ Question number 1 to 11 carry 1 mark each. 

➢ Question number 12 to 21 carry 2 marks each.  

➢ Question number 22 to 34 carry 3 marks each. 

➢ Question number 35 to 40 carry 5 marks each. 

SECTION A 

Q.1) Define Empirical formula and Molecular formula. 

Q.2) An element X belongs to the third period of the p-block elements. It has 4 electrons in the  

        outermost shell. Name the element. 

Q.3) Gases do not settle at the bottom of a container. Explain. 

Q.4) Name the region or space around the nucleus within which the probability of finding an    

        electron of given energy is maximum. 

 

Q.5) Calculate the total number of angular nodes and radial nodes present in 3p orbital.  

Q.6) What is universal gas constant? What is its value in SI units? 

Q.7) Define Limiting Reagent. 

Q.8) Name the quantity of heat which is required to raise the temperature of a substance by 1oC. 

Q.9) How many significant figures are present in the following: (i) 0.0021  (ii) 500.01 

Q.10) Define molarity of a solution. 

Q.11) The atom of an element A has 4 protons, 5 neutrons and 4 electrons. What is the atomic  

           number and mass number of this atom? 

SECTION B 

Q.12) Write the values of n, l, m quantum numbers for 4f orbital. 

Q.13) For an isothermal system,∆𝑈=0,what will be ∆𝑆 ? 

Q.14) Which out of NH3 and NF3 has higher dipole moment and why? 

Q.15) Chlorophyll present in green leaves of plants absorbs light at 4.620 x 1014 Hz. Calculate  

          the wavelength of radiation in nanometer. Which part of the electromagnetic spectrum  

          does it belong to? 

Q.16) Based on Bohr Bury’s rules arrange the following orbitals in the increasing order of 

energy. 

      (i) 1s, 2s, 3s, 2p (ii) 5f, 6d, 7s, 7p (iii) 4s, 3s, 3p, 4d (iv) 5p, 4d, 5d, 4f, 6s 

Q.17) (i) How does the metallic and non metallic character vary on moving from left to right in a          

             period? 

          (ii) Differentiate between Ionization enthalpy and Electron gain enthalpy. 

Q.18) Table-tennis ball has mass 10g and a speed of 90m/s. If speed can be measured with an        

         accuracy of 4% what will be the uncertainty in speed and position? 

Q.19) Why do gases deviate from ideal behavior? Write Van der Waal’s equation for real gases  

           stating significance of each term involved. 

Q.20) Calculate the mass percentage of each element of sodium sulphate (Na2SO4). 

Q.21) Explain why cations are smaller and anions larger in radii than their parent atoms? 

 

 

SECTION C 

Q.22) Using the equation of state PV= nRT, show that at a given temperature density of a gas is  

          proportional to gas pressure P. 

Q.23) In terms of Charles’ law explain why -273oC is the lowest possible temperature? 

Q.24) (i) Out of 𝜎 and 𝜋 bonds, which one is stronger bond and why? 

           (ii) Which of the following species has the shortest bond length? Explain with reason. 



NO, NO+, NO2+, NO- 

Q.25) Write the electronic configuration of the following- 

         (i) Cu2+     (ii) Cr3+      (iii)   Fe3+      (iv)   Mn2+ 

Q.26) At what centigrade temperature will a given volume of a gas at 00C become double its      

volume.(pressure remaining constant)? 

Q.27) For the reaction at 298 K   2A + B                 C  

           ∆H = 40 kJ mol-1 and ∆S = 0.2 kJ K-1 mol-1. At what temperature will the reaction   

         becomes spontaneous considering ∆H and ∆S to be constant over the temperature range. 

Q.28) What do you understand by bonding and anti bonding molecular orbitals? With the help of  

          molecular orbital theory predict the magnetic nature and bond order of the following-                        

            (i) O2
+             (ii)  N2 

Q.29) Define Le-Chatelier’s principle. Explain the effect of  pressure change and concentration         

          change on the equilibrium with example. 

Q.30) On a ship sailing in a pacific ocean where temperature is 23.4oC, a balloon is filled with  

          2L air. What will be the volume of the balloon when the ship reaches Indian ocean, where  

          temperature is 26.1oC? 

Q.31) Explain the following- (i) Dual Behavior of Matter  (ii) Pauli Exclusion Principle (iii)     

           Hund’s Rule of Maximum Multiplicity 

Q.32) A compound on analysis was found to contain C= 34.6%, H= 3.85% and O=61.55%.  

         Calculate its Empirical and Molecular formula. 

Q.33)(i) When an Ideal gas expands in vacuum, there is neither absorption nor evolution of heat.     

         Why? 

        (ii) Give Reasons- (A) The entropy of a substance increases on going from liquid to the   

        Vapour state at any temperature. 

       (B) Reactions with ∆𝐺° < 0 always have an equilibrium constant greater than 1 value. 

Q.34) (i) What is the difference between Molality and Molarity? 

          (ii) Calculate the number of atoms in each of the following- 

                (A) 52 moles of Argon        (B) 52g of Helium 

SECTION D 

Q.35) (i) On the basis of VSEPR theory deduce the geometry and shape of SF4 molecule. Also  

                determine its hybridization.       2 

          (ii) Arrange the following in increasing order of their bond angle- H2O, CH4, NH3   1 

          (iii) Why NF3 and BF3 have different geometry though both are tetra atomic molecules?  

           Also discuss the geometry and hybridization for both.       2 

Q.36) (i) Calculate the ratio of the radius of 2nd orbit of H atom and that of 3rd orbit. 2 

           (ii) An ion with mass number 56 contains 3 units of positive charge and 30.4% more  

                neutrons than electrons. Assign the symbol for the ion.      3 

          

Q.37) (a) Explain the following:            3 

         (i) Isothermal and adiabatic process. 

         (ii) Extensive and intensive properties. 

         (iii) Open and closed system.                                                                          

     (b) What are spaonteneous and non-spontaeous process? Under what what conditions will the  

            reaction occur if:  (a) both ∆H and ∆S are positive  (b) both ∆H and ∆S are negative 

          2 

Q.38) (i) A sugar syrup of weight 214.2g contains 34.2 g of sugar (C12H22O11). Calculate: 3 

                (a) molal concentration (molality)   (b) mole fraction of sugar in the syrup. 

           (ii) What do you understand by the term formula mass? How does it differ from molecular  

                 mass?            2 

Q.39) (i) State and explain Daltion’s law of partial pressure. 

           (ii) Calculate the total pressure in a mixture of 8g of oxygen and 4 g of hydrogen confined  

                 in a vessel of 1 dm3 at 27oC ( R = 0.083 bar dm3 K-1 mol-1). 

Q.40) A boy after swimming comes out from a pool covered with a film of water weighing 18 g.  

          How much heat must be supplied to evaporate this water at 298K ? Calculate the internal  

          energy of vaporization at 100oC. ∆Ho
vap for water at 373 K = 40.66 kJ mol-1.  


