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General Instructions : 

1. All the questions are compulsory.   
2. Visit the website www.srvmschools.org to answer the questions. 
3. Student will fill the details on answer sheet and write the test during the above given schedule. 
4. The time of the Half yearly examination-2020 will be 9:00 a.m to 12:45 p.m . 
5. Out of all question papers of classes XI and XII, a few have been set for 80marks each while others have 

been set for 70 marks each. However, each question papers contain – 30% 1-mark questions; 20% of them 
will be MCQs  and the remaining  10% questions will be case based/source based, and the rest of the 
questions will be subjective type. The details of marking scheme has been given on the previous page.  

6. The password protected question paper will be downloaded from school Website 
(https://srvmschools.org/)   by the students. A key will be provided to the students before 15 minutes of 
the examination schedule on the date of examination to unlock the question paper on WhatsApp Group. 

7. The Students will write the test on Answer sheet provided by the school. The answers written by the 
students during the scheduled test date and time will be considered final. After the scheduled time, no 
other record of answer by the students will be taken into consideration for final evaluation.  

8. A link will be provided by the school for posting of online attendance by uploading the photo of first page 
of filled answer sheet by the student before 5 minutes of the examination on all examination days. It is 
compulsory for the students of IX,X,XI and XII to remain live on  video  during the first hour of  
examination on all examination days. Students muting the video will be treated as absent.   All the 
students must wear school uniform during the examination.  

9. After writing the paper, the student will record the completion attendance at 12:45p.m without fail. The 
link for attendance will be available from 9:00 a.m to 12:45 p.m only. 

10. The first 15 minutes have been allotted for reading this question paper. These 15 minutes  have to be used 
by the candidates for thorough silent reading of the question paper. During this period, the students will 
not write any answer on the answer- book and the question paper.  Write in neat and clean handwriting.  

11. For assistance, the class teachers may be contacted.       

 
1 .Which of the following properties of atom could be explained correctly by Thomson Model of atom?   (1) 

(a)  Overall neutrality of atom 

(b) Spectra of hydrogen atom. 

(c) Position of electrons, protons and neutrons in atom. 

(d) Stability of atom. 

2.Polarity in a molecule and hence the dipole moment depends primarily on electronegativity of the   

    constituent atoms and shape of a molecule. Which of the following has the highest dipole moment?  (1) 

          (a) CO2                          (b) HI                            (c) H2O                                (d) SO2   

 

 3. In which of the following substances will hydrogen bond be strongest?       (1)                     
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(a) HCl 

(b) H2O 

(c) HI 

(d) H2S 

4. Which of the following options represents the correct bond order :        (1)                               

(a) O2
-
 > O2 > O2

+ 

(b) O2
-
 < O2 < O2

+ 

(c) O2
-
 > O2 < O2

+ 

(d) O2
-
< O2 > O2

+ 

 

5.Isostructural species are those which have the same shape and hybridisation.     (1)                 

    Among the given species identify the isostructural pairs. 

(a) [NF3 and BF3]                                                 (b) [BF4
-
 and NH4

+
] 

(c) [BCl3 and BrCl3]                                             (d) [NH3 and NO3
-
]  

 6. Two atoms are said to be isobars if          (1)                                                                                                                                                               

(a) they have same atomic number but different mass number. 

(b) they have same number of electrons but different number of neutrons. 

(c) they have same number of neutrons but different number of electrons. 

(d) sum of the number of protons and neutrons is same but the number of protons is different.    

7. The element with atomic number 57 belongs to         (1)                                                               

(a) s-block 

(b) p-block 

(c) d-block 

(d) f-block     

8. Which of the elements whose atomic numbers are given below, cannot be accommodated in the present  

     set up of the long form of the periodic table?        (1) 

(a) 107                                                                 (b) 118  

(c) 126                                                                 (d) 102  

9. Which of the following is not an actinoid?                                                                               (1) 

(a) Curium (Z = 96) 

(b) Californium (Z = 98)  

(c) Uranium (Z = 92) 

(d) Terbium (Z = 65  

10. We know that the relationship between Kc and Kp is Kp = Kc (RT) What would be the value of n for the  

       reaction NH4Cl (s)  NH3(g) + HCl (g)        (1) 

(a) 1 

(b) 0.5 

(c) 1.5 

(d) 2 

11. The pair of ions having same electronic configuration is __________.       (1)                      
(i) Cr

3+
, Fe

3+ 

(ii) Fe
3+

, Mn
2+ 

(iii) Fe
3+

, Co
3+ 

(iv) Sc
3+

, Cr
3+ 

12. The period number in the long form of the periodic table is equal to       (1)                         

(a) magnetic quantum number of any element of the period. 

(b) atomic number of any element of the period. 

(c) maximum Principal quantum number of any element of the period. 

(d) maximum Azimuthal quantum number of any element of the period.   

 13. If the concentration of glucose (C6H12O6) in blood is 0.9 g L–1, what will be the  molarity of glucose in  

       blood?             (1) 

(a) 5 M   (b) 50 M  (c) 0.005 M   (d) 0.5 M     
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14. Which of the following statements about a compound is incorrect?     (1)                           

(a) A molecule of a compound has atoms of different elements. 

(b) A compound cannot be separated into its constituent elements by  physical methods of separation. 

(c) A compound retains the physical properties of its constituent elements. 

(d) The ratio of atoms of different elements in a compound is fixed.  

 

15.What will be the molality of the solution containing 18.25 g of HCl gas in 500 g of water?  (1) 

(a) 0.1 m 

(b) 1 m 

(c) 0.5 m 

(d) 1 m 

16. Which of the following reactions is not correct according to the law of conservation of mass.  (1) 

(a) 2Mg(s) + O2(g)  2MgO(s) 

(b) C3H8(g) + O2(g)  CO2(g) + H2O(g) 

(c) P4(s) + 5O2(g)  P4O10(s) 

(d) CH4(g) + 2O2(g)  CO2(g) + 2H2O (g)   

17.    For the reaction H2(g) + I2(g)  2HI (g), the standard free energy is G > 0.      

         The equilibrium constant (K ) would be __________.       (1) 

(a) K = 0 

(b) K > 1 

(c) K = 1 

(d) K < 1   

18.  What will be the correct order of vapour pressure of water, acetone and ether at 30°C. Given that among  

        these compounds, water has maximum boiling   point and ether has minimum boiling point?  (1) 

(a) Water < ether < acetone                        (b) Water < acetone < ether 

(c) Ether < acetone < water                        (d) Acetone < ether < water   

In the following questions a statement of Assertion (A) followed by a statement of Reason (R) is given. 

Choose the correct option out of the choices given  below each question. 

 

19. Assertion (A) : All isotopes of a given element show the same type of chemical behaviour. 

Reason (R) : The chemical properties of an atom are controlled by the number of electrons in the atom. 

(i) Both A and R are true and R is the correct explanation of A. 

(ii) Both A and R are true but R is not the correct explanation of A. 

(iii) A is true but R is false. 

(iv) Both A and R are false.     

 

20.Assertion (A) : The empirical mass of ethene is half of its molecular mass.                    

     Reason (R) : The empirical formula represents the simplest whole number  ratio of various atoms present  

                           in a compound. 

(i) Both A and R are true and R is the correct explanation of A. 

(ii) A is true but R is false. 

(iii) A is false but R is true. 

(iv) Both A and R are false.   

21.Match the species in Column I with the geometry/shape in Column II.         (1)                      
Column I                               Column II                        

(i) H3O+                              (a) Linear
 

(ii) C2H2                              (b) Angular 

(iii) ClO2                             (c) Tetrahedral 

(iv) NH4
+
                             (d) Trigonal bipyramidal 

                                             (e) Pyramidal 

(a)  (i) (e) (ii) (a) (iii)  (b) (iv)  (c)                                     (b) (i) (e) (ii) (b) (iii) (a) (iv)  (c)          

(c ) (i) (a) (ii)  (e) (iii)  (b) (iv)  (c)                                    (d) (i) (e) (ii) (a) (iii) (c) (iv) (b)   
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                                                                  SECTION B  

Answer the following questions in 30 to 40 words. 

                                                                                                                                                                                                                 

22. Describe the effect of :-                                                                                                           (2) 

     (a) addition of H2                          (b) addition of CH3OH 

     (c) Removal of CO                       (d) Removal of CH3OH 

   On the equilibrium of the reaction:- 

   2H2(g) + CO(g)   CH3OH (g) 

23. Draw MO energy level diagram for O2 . Calculate bond order and prove that O2 is paramagnetic.   (2) 
24. Structure of molecule of two compounds are shown below :-                                            

(a) Which of the two compounds will have intermolecular hydrogen bonding and which compound is  

       expected to show intramolecular hydrogen bonding? 

 
(b) Solubility of compounds in water depends on power to form hydrogen bonds with water. Which one of  

      the two compounds will form hydrogen bond with water easily and be more soluble in it?   

25. Which of the following pairs of elements would have a more negative electron gain enthalpy?        (2) 

       (i) O or F               (ii) F or Cl                                                                                                    

26. Explain why cations are smaller and anions larger in radii than their parent atoms.                             (2)          

27. Describe Bohr’s model of atom and explain its usefulness.               (2)                                                

28. Explain the following terms:- (i) Photoelectric effect (ii) Threshold frequency.           (1+1)                                                                                                                                                                                                                                                                                                                                                                                                                               

     (b) The threshold frequency(vo) for a metal is 7 x 10
14

 s
-1

. Calculate the kinetic energy of an electron  

           emitted when radiation of frequency (v) = 1.0 x 10
15

 per sec hits the metal. 

29. What is the Concentration of sugar (C12H22O11) in mol per litre if its 20g are dissolved in  enough water  

        to make a final volume up to 2 L?                                                                                                        (2) 

 

   Answer the following questions in 50 - 60 words .  

30. A welding fuel gas contains carbon and hydrogen only. Burning small sample of it in oxygen gives 3.38  

      g carbon dioxide, 0.690 g of water and no other product. A volume of 10.0 L (measured at STP) of this  

     welding gas is found to weigh 11.6 g . Calculate (i) empirical formula, (ii) Molar mass of the gas, and    

    (iii) molecular formula.           (3) 
31.(a) Derive de-Broglie equation for microscopic particles.                                                 (2+1) 

     (b) Calculate the wavelength of an electron moving with a velocity of 2.05 x 10
7
ms

-1
. 

32.(a) what do you mean by ionisation enthalpy? 

      (b) What are the various factors due to which the ionization enthalpy of the main group elements tends to  

            decrease down the group?            (3) 
33. Although both CO2 and H2O are triatomic molecules , the shape of H2O molecule bent while that of CO2  

         is linear. Explain this on the basis of dipole moment.       (3) 
34). State Le Chatelier’s principle. Discuss the effect of pressure and temperature on the following  

       reactions:-             (3) 
N2(g) + 3H2  2NH3 + 93.6 kJ 

N2 + O2      2NO – 180 kJ 

  

35. (a) What is meant by the conjugate  acid – base pair.                                                  (1+2) 
(b) The species H2O, HCO3

-
,HSO4

2- 
and NH3 can act both as Bronsted acids and bases. For each case give  

       the corresponding conjugate acid and base. 
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           Answer the following questions in 80- 100 words 

36. (a) What is quantum number ? Give significance of various quantum numbers. 

 

       (b) The ejection of the photoelectron from the silver metal in the photoelectric effect experiment can be  

             stopped by applying the  voltage of 0.35 V when the radiation 256.7 nm is used. Calculate the work   

             function for silver metal.             (2+3) 
                                                             Or  

        (a)What is the photoelectric effect? Explain how wave theory could not explain observations of  

             photoelectric effect. Explain photoelectric effect on the basis of Planck’s quantum theory.  (3+2) 
 

       (b) Calculate the frequency and wave number of a radiation having wavelength 500 nm. 

 

 

 37. (a) What is meant by hybridisation of atomic orbitals?                                                            (1+1+3) 

   

       (b) Draw the diagrams showing the formation of a double bond between the carbon atoms in the C2H4  

             molecule.  

       (c) Discuss the Shapes of following molecules: - 

 

           BeF2, H3O
+
, PCl5, I3

- 
, BrF5, XeF4.         (5) 

 

                                                              Or  

           Define hydrogen bond. Is it weaker or stronger than the van der waals forces? Which hybrid orbitals  

          are used by the carbon atoms in the following molecules? 

          (a)   CH3CH3 (b) CH3CH=CH2  (c) CH3-CH2OH   (d)CH3CHO (e) CH3COOH. 

38. (a) What is the Law of chemical Equilibrium?                                                    (1+2+2) 

      (b) Derive expression for Kc and Kp. what is the relation between them? 

     (c) A mixture of 1.57 mol of N2  1.92 mol of H2  and 8.13 mol of NH3  is introduced into a 20 L reaction  

          vessel at 500 K . At this temperature, the equilibrium constant, Kc  for the reaction.  

                 N2(g) + 3H2(g)          2NH3(g) is 1.7 x 10
2
. 

 

           Is the reaction mixture at equilibrium? If not, what is the direction of the net reaction?   

                                                            Or 

     (a)What is equilibrium constant? What are the characteristics of equilibrium constant? What is the   

         significance of equilibrium constant of a reaction?          (3 +2)                                                  

 

     (b) A sample of pure PCl5 was introduced into an evacuated vessel at 473K, After  equilibrium  

          was attained, concentration of PCl5 was found to be 0.5 x 10
-1

mol L
-1

.If value of Kc is 8.3 x 10
-3

, what  

          are the concentrations of PCl3 and Cl2 equilibrium? 

 

**** 


