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Time     1hour       PLUS ONE  CHEMISTRY TEST  SERIES  1           max score 30 
FOCUS AREA TEST PAPER FOR SEPTEMBER 2021 EXAM 

    (  Basic concepts,Structure of atom,Periodic table,Chemical Bonding,States of matter ) 

 

Answer any five questions  each question carry  2 marks       ( 5x2=10) 

1. NO and NO2 are two oxides of nitrogen. 

     a)Which law of chemical combination is illustrated by these compounds? 

    b)State the law. 

2. Give the values of n,l,m and s for the valence electron of potassium atom 

     (Atomic no.19) 

3. State the modern periodic law 

4. Define bond order according to the M.O theory. Calculate the bond order of     

     Hydrogen molecule?        

5. Which gas law is illustrated by these diagrams? State the law. 

 

 

 

 

6. Calculate the mass of a magnesium atom in grams? 

7. State and explain Hunds rule of maximum multiplicity 

8. N3-,O2-,F-,Na+,Mg2+,Al3+ 

     a)What is common in them? 

    b)Arrange them in the order of increasing ionic radii.  

Answer any four questions  each question carry  3 mark ( 4X3=12) 
9.  A reaction mixture for the production of  NH3  gas contains 250 g of N2 gas 
     and 50g of   H2 gas under  suitable conditions. 
    a) What is meant by limiting reagent? 

    b)Identify the limiting reagent. 

     c) Calculate the mass of NH3 gas produced? 

10. The photon has a momentum as well as wavelength. 

               a) Which property of matter is revealed in the above experiment? 

     b)A photon has a mass of 8.6x10-30  kg.Calculate the wavelength?   
 (h=6.626x10-34JS) 

11. In the photoelectric effect   experiment certain soft metals are exposed     

      to light  of particular frequency. Write any two observations of the    

      experiment?         

12   Account for the following. 

       a)Ionisation enthalpy of nitrogen is greater than that of oxygen? 

      b)Chlorine has more negative electron gain enthalpy than fluorine 

13. VSEPR theory is used to predict the shape of covalent molecules.State the 



      main postulates of VSEPR theory 

14.In order to explain the geometric shapes of molecules the concept of 

      hybridisation was introduced. 

      a)  Define the term hybridisation. 

      b) Explain SP3 hybridisation with an example? 

15.Define 1mole. 

      a)What is the no.of Hydrogen atoms in one mole of Methane? 

      b)How many moles of dioxygen are present in 64g of dioxygen? 

Answer any two each question carry 4 marks  (2x4=8) 

 16. a) What are the important observations and conclusions by Rutherford    

        from his alpha ray scattering experiment? 

        b)Write any two drawbacks of the Rutherford model of an atom? 

17. The stability and magnetic properties of a molecule can be well explained 

       using the molecular orbital theory. 

       a)Draw the energy level diagram for the formation of the O2 molecule. 

       b)Calculate the bond order and predict the magnetic property? 

 18. An ideal gas is one which obeys gas laws. 

       a)  Derive an ideal gas equation 

       b) Why do real gases deviate from ideal behaviour? 

19.  In order to specify the size,energy,shape and orientation of orbitals and 

       spin of the electrons we need four quantum numbers. 

       a)Write all the four quantum numbers 

       b)Represent the orbital with the following quantum numbers n=4,l=0 

       c)State Aufbau principle and Paulis exclusion principle. 

 

                                                 Best wishes 
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ANSWER KEY
        (Basic concepts, Structure of atom, Periodic table, Chemical Bonding, States of matter)

Answer any five questions.  Each question carries 2 marks (5 x 2=10)

1. NO and NO2 are two oxides of nitrogen.

    a) Which law of chemical combination is illustrated by these compounds?

 Ans: Law of multiple proportion.

    b) State the law.

Ans:  When  two  elements  combine  to  form  more  than  one  compound,  the
different masses of one of the elements combines with fixed mass of the other, bear a
simple whole number ratio.

2. Give the values of n, l, m and s for the valence electron of potassium atom

     (Atomic no.19)

Ans: n=4, l=0, m=0, s=+
1
2

3. State the modern periodic law

Ans: The physical and chemical properties of elements are periodic functions of

 their  atomic numbers.

4.  Define bond order  according  to the  M.O theory.  Calculate  the bond order  of   hydrogen
molecule.

Ans: Bond order = 
1
2
⌊𝑁𝑏 − 𝑁𝑎⌋, bond order of H2 = 1/2 ⌊2 − 0⌋=1       

5. Which gas law is illustrated by these diagrams? State the law.

Ans: Boyle’s Law.  The law states that at constant temperature, the volume of a
given mass of gas is inversely proportional to its pressure.

6. Calculate the mass of a magnesium atom in grams.

Ans: Mass of Mg atom   = 
24

6.022x 1023
= 3.98x10-23g

7. State and explain Hund’s rule of maximum multiplicity.

Ans-Pairing of  electrons  in  degenerate orbitals  will  not  take place until  each
orbital is singly occupied.



8. Consider the species N3-, O2-, F-, Na+, Mg2+ and Al3+

     a) What is common in them?

Ans:  Iso-electronic species

    b) Arrange them in the order of increasing ionic radii

 Ans:  Al3+ < Mg2+ < Na+ < F− < O2− < N3−                          

                                 Answer any four questions.  Each question carries 3 marks (4X3=12)

9.  A reaction mixture for the production of NH3 gas contains 250 g of N2 gas   and 50g of H2 gas
under suitable conditions.

    a) What is meant by limiting reagent?

Ans:  the reagent which is completely consumed in a reaction

                 b) Identify the limiting reagent in the above reaction.

             Ans:  H2

    c) Calculate the mass of NH3 gas produced?

Ans:    6 g H2 produces 34g NH3 

So   50g produces 50x34/6    =    283.33g NH3

10. The photon has a momentum as well as wavelength.

               a) Which property of matter is revealed in the above experiment?

 Ans:Dual nature of matter 

     b) A photon has a mass of 8.6x10-30 kg. Calculate its wavelength. (h=6.626x10-34Js)

Ans:    =   = 6.626x10 𝜆 ℎ /𝑚𝑣 -34 JS /  (8.6x10-30 kg  x3x108ms)    =2.568x10-13m 

11. In the photoelectric effect experiment certain soft metals are exposed to light of particular
frequency. Write any two observations of the  experiment.      

              Ans :1)The no.of electrons ejected is proportional to the intensity of light 

          2)The kinetic energy of the photoelectrons is proportional to the

                                frequency of incident light

12   Account for the following:

     a) Ionisation enthalpy of nitrogen is greater than that of oxygen.

   Ans :Nitrogen has stable half filled 2p3 configuration.

      b) Chlorine has more negative electron gain enthalpy than fluorine.

               Ans :due to very small size of F inter electronic repulsion in 2P subshell is more 

                       compared to that in 3P subshell of Cl.

13. VSEPR theory is used to predict the shape of covalent molecules. State the   main postulates
of VSEPR theory.

Ans-1)The shape of a molecule depends on the total no.of electron pairs in the 
valence shell of the central atom

        2)The electron pairs repel each other

        3)The order of repulsion is lonepair - lonepair  >  lonepair - bondpair  >



                      bondpair - bondpair 

                  4)To minimise repulsion the electron pairs are directed to fixed positions in

                      space

14 In  order to explain the geometric  shapes of  molecules  the concept of  hybridisation was
introduced. 

     a) Define the term hybridisation. 

Ans--The  phenomenon  of  intermixing  of  atomic  orbitals  of  slightly  different
energies to form new set of orbitals of equivalent energies and identical shape. 

     b) Explain SP 3 hybridisation with an example? 

Ans--Mixing of one S and three P orbitals Eg.CH4 Before chemical combination
carbon will  promote one of the 2s electrons to 2pz orbital.the 2s and the three 2p
orbitals hybridise to form four equivalent sp3 orbitals

15.Define 1mole.

              Ans--1 mole is defined as the amount of any substance which contains 

                        Avogadro no.of particles.

      a) What is the number of hydrogen atoms in one mole of Methane?

             Ans—4xNA

      b) How many moles of dioxygen are present in 64g of dioxygen?

              Ans-- 64/32=2mole. Answer any 2 questions.  Each question carries 4 marks

Answer any two. Each question carries 4 marks (2x4=8)

 16. a) What are the important observations and conclusions by Rutherford  Ans—4xNA   

        from his alpha ray scattering experiment?

        Ans--Observations and conclusions-most of the alpha particles passed through the
gold foil without any deflection -there must be very large empty space within the atom
A few α particles were deflected through small angles -which passed very close to the
positive  centre  Very  few  deflected  back  by  1800  –the  whole  positive  charge  is
concentrated at small space called nucleus

        b) Write any two drawbacks of the Rutherford model of atom?

Ans--Write any two drawbacks of the Rutherford model of an atom? Ans--Failed to
explain  the stability  Failed  to  explain  the existence  of  certain  definite  lines  in  the
hydrogen spectrum.

17. The stability and magnetic properties of a molecule
can be well explained   using the molecular orbital theory.

       a) Draw the energy level diagram for 

           the formation of the O2 molecule.



b) Calculate the bond order and predict the magnetic property.

Bond order=1 2  − = 1 2 10 − 6 =4/2=2 Since it contains unpaired electrons it is⌊𝑁𝑏  𝑁𝑎⌋ ⌊ ⌋
paramagnetic

18. An ideal gas is one which obeys gas laws.

       a)  Derive ideal gas equation.

          Ans- According to Boyles law V α 1/P (At constant T and n) 

According to Charles law V α T (At constant P and n) 

According to Avogadros law V α n (at constant Tand P) 

Combining these V α 1/PxTxn, V α nT/P, PV α nT, PV=nRT

b) Why do real gases deviate from ideal behaviour? 

       Ans- Real gases deviate from ideal behaviour due to two wrong assumptions of
kinetic  theory  of  gases.they  are  The  actual  volume  of  the  molecules  is  negligible
compared to the volume of the gas There is no force of attraction between of the gas
molecules.

19.  In order to specify the size, energy, shape, orientation of orbitals and  spin of the electrons
we need four quantum numbers.

       a) Write all the four quantum numbers.

            Ans-principal quantum number,Azimuthal quantum number,Magnetic quantum
number,Spin quantum number

       b) Represent the orbital with the following quantum numbers n=4, l=0.

              Ans-4S

c) State Aufbau principle and Pauli’s exclusion principle.

            Ans-Aufbau principle-In the ground state of an atom an electron will occupy the
orbital  of  lowest  energy  and  orbitals  are  occupied  by  electrons  in  the  order  of
increasing energy Pauli’s exclusion principle-No two electrons in an atom can have the
same values for all the four quantum numbers

                                                                    Best wishes


