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1. 5 images 

2. B (Volt) 

3. Bleaching Powder (CaOCl2) 

4. A – Q 

    B – R 

5. C (273K) 

6. D (Electronegativity) 

7. B (ml) 

8. D (All the above statements are true) 

9. D (Carbon dioxide) 

10. Bauxite (Al2O3.2H2O) 

11. C (A is correct, R is incorrect) 

12. BF3 (sp2 hybridization) 

13. Shape of V-I graph of Ohmic conductor 

  

                            

 

14. Refractive index of the Prism n = 
Sin 

(A+D)

2

Sin 
A

2

 

n= refractive index of the prism 

A = Angle of the prism 

D = Angle of minimum deviation. 

 

15. Benzene 

16. 4 quantum numbers of differentiating electron of Sodium (Na): 

      Na= 1s22s22p63s1; So, the differentiating electron is in 3s1   

  

 

 

17.  Methods which produce very pure metals are: 

        1. Electrolytic Reduction 

        2. Smelting. 

18.  Uses of lenses in day to day life: 

       1. Lenses are used for correcting eye defects. 

       2. They are used as magnifying lenses. 

       3. They are used in microscopes, telescopes, binoculars. 

       4. They are used in cinema projectors and cameras. 

19. Limitations of Mendeleev’s periodic table: 

n l ml m3 

3 0 0 + ½  
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     1. Position of Hydrogen: Hydrogen is placed in group IA. However, it      

      resembles the elements of group IA(alkali metals) as well as the elements of  

                group VIIA(Halogens). Therefore the position of Hydrogen is not correctly  

       defined in Mendeleeff periodic table. 

    2. Anomalous pair of elements: In certain pairs of elements, the increasing 

        order of atomic masses was not obeyed. In these cases Mendeleeff placed the 

          elements according to similarities in their properties but not in increasing 

        order of their atomic masses. For example Tellurium (atomic weight 127.6) 

      is placed before Iodine (atomic weight 126.9). 

   3. Dissimilar elements placed together: Elements with dissimilar properties  

          were placed in same group as sub-group A and sub- group B.  For example, 

         elements of IA such as Li, Na and K were grouped with coinage metal like  

                        Cu, Ag and Au though their properties are quite different. 

    4. Some similar elements are separated: Some similar elements like ‘copper  

           and mercury’, ‘Silicon and thallium’, etc are placed in different groups of    

        periodic table. 

 

 (Any two are enough) 

 
20. Octet rule: The atoms of elements tend to undergo chemical changes that help  

      to leave their atoms with eight outermost shell electrons. 
 

21. Thermite Process: 

      1. Thermite process is the chemical reaction which takes place between metal   

          oxides and aluminium. 

      2. When highly reactive metals such as sodium, calcium, aluminium, etc. are  

          used as reducing agents, they displace metals of lower reactivity from the  

          compound. 

      3. This reaction is highly exothermic. The amount of heat evolved is so high  

          that the metals can be directly converted into molten state. 

      Applications in daily life: 

      1. The reaction of Iron (III) oxide (Fe203) with aluminium is used to join railing  

          of railway tracks or cracked machine parts. 

2Al + Fe2O3 → Al2O3 + 2Fe + Heat. 

      2. And also used for joining of cracked metal utensils in the house. 

 

22. Reason behind the shining of diamond: 

     1) Total internal reflection is the main reason for shining or brilliance of diamond. 

     2) The critical angle of a diamond is very low (24.40). 

     3) So, if a light ray enters a diamond it is very likely to undergo total internal  
         Reflection which makes the diamond shines. 

     4) People attracted towards the diamonds shine due to total internal reflection. 

     5) So, we appreciate the phenomena of total internal reflection of light for  

         brilliance of diamond. 
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23. Material required: 

1. Glucose, 2. Alcohol, 3. Dil. HCl, 4. Dil-H2SO4, 5. Beaker, 6. Connecting 

wires, 7. 230 voltage AC supply, 8. Bulb, 9. Graphite rods, 10. Water. 

24. 1. Reason for the household electrical appliances are connected in parallel:  

          When one of the household electrical appliances in parallel breaks down, the  

          circuit can flow the current to the other household electrical appliances. 

      2. If they are connected in series, when one of the household electrical  

          appliances in series breaks down, the circuit becomes open and flow of    

          current cannot take place in the circuit.      

25. (a) The eye defects of Ravi is Myopia. (Negative power indicates that the lens is        

           concave and the defect is Myopia) 

      (b) Focal length (f) = 1/P = 1/(-2) = - 0.5 cm   

 

26. Here  m1= 50g m2= 50g  

          T1= 20oC, T2= 40oC. 

    Then the resultant temperature, T =
m1T1+m2T2

m1+m2
 = 

(50X20)+(50X40)

50 + 50
  

         = 
1000+2000

100
 = 

3000

100
 = 30oC 

∴ The final temperature of a mixture = 30oC 

 

27. 1. The shorthand notation that consists of the principal energy level (n value)  

        the letter representing sub – level (l value) and the number of electrons (x) in  

        the sub-shell is written as superscript nlx. 

    2. It is useful in writing electron configuration of elements. 

    3. For example, in Hydrogen (H), the set of quantum numbers is  

        n = 1, l = 0 (represents –s) and number of electrons = 1.  

        The electronic configuration is 1s1 

 

28. 1. In ionic compounds, the ions are bounded by strong electrostatic force of  

          attractions and they are strong solids. 

      2. So, ionic compounds have high melting and boiling points. 

      3. In covalent compounds, the atoms are attracted by weak Vander Waal’s  

          forces and they are gases and liquids at room temperature. 

      4. So, covalent compounds have low melting and boiling points. 

 

29. (a) Formation of Rainbow: 

     1. A rainbow is a natural spectrum of sunlight in the form of bows appearing in    

         the sky when the sun shines on rain drops. 

 

 

 

      2. This is combined result of reflection, refraction and dispersion of sunlight  
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          from water droplets in atmosphere just after rain stops. 

      3. When sunlight enters a spherical raindrop, it is refracted and dispersed.     

          The different colours of light are bent in different angles. 

      4. When different colours of light fall on the back inner surface of drop, it  

          reflects internally (total internal reflection). 

      5. The water drops again refract the different colours, when it comes out from  

          the raindrop. 

      6. After leaving this different colours from the raindrop as rainbow, reach our  

          eye. Thus, we see a rainbow. 

  

29. (b) The expression for the equivalent resistance of three resistors connected  

      in series. 

 

  

 

 
      1. In the above figure, the resistors are connected in series and there is only one        

          path for the flow of current in the circuit. 

      2. Hence, the current in the circuit is equal to I. 
      3. According to Ohm’s law, at resistance R,  

          Potential at R (V) = Current through R (I) x Resistance (R) 

          Potential difference across R1 is, V1 = IR1………… (1) 
          Potential difference across R2 is, V2 = IR2………… (2) 

          Potential difference across R3 is, V3 = IR3………… (3) 

      4. Let Req is the equivalent resistance of the combination of resistors in series. 
      5. If the current drawn by a resistor is equal to the current drawn by the      

          combination of resistors then the resistor is called as equivalent resistor     

          (provided the source in the circuit is constant). 

      So, we have V = I Req………… (4)  
 

 

 
      6. The resultant potential is equal to the sum of the potentials at each resistor. 

          Therefore, V = V1 + V2 + V3....... (5) 

 
          Substituting the values of V1, V2, V3 and V in the equation (5), we get, 

          IReq = IR1 + IR2 + IR3 

          IReq = I (R1 + R2 + R3) 
          Req = R1 + R2 + R3 

      7. From the above equation we can conclude that the sum of individual    

          resistances is equal to their equivalent resistance when the resistors are  

          connected in series. 
      8. The equivalent resistance of a series combination is greater than the  

          resistance of each of the resistors. 
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30. (a) Formation of Boron Triflouride (BF3): 

      1. The atomic number of Boron is 5. 

       2. Ground state electronic configuration of ‘B’ is,  

 
        

       3. Excited state electronic configuration of ‘B’ is,  

        
 

       4. Now in excited state the three unpaired orbitals undergo hybridization  

           giving rise to three sp2 hybrid orbitals which are 1200 apart. 
       5. The three hybrid orbitals overlap with three p-orbitals from three Fluorine   

           atoms forming three sigma bonds. 

       6. The molecule formed is triangular planar. 

 
 

 
 

 

30. (b)  

    1. Aufbau Principle: The electron occupies the orbital having the lowest energy. 

    2. The energy of the orbital was calculated by the formula (n+l).  

        Where n= principle quantum number and l= Angular momentum quantum  

        number. 

    3. Example 

        Case-1: 

          1. Consider the Hydrogen atom. It has only one electron. 

          2. The electron enters the ‘1s’orbital which has the lowest energy. 

          3. In terms of the quantum number, the incoming electrons go to an orbital  

              whose (n+l) is minimum. 

        Case-2: 

1. If two orbital’s have the same (n+l) value, the orbital having lower, n,      

    values will be occupied first. 

2. For example the atomic number of the Scandium is 21. 

3. Twenty electrons can be accommodated in 1s, 2s, 2p, 3s, 3p and 4s  

    orbital’s. 

4. The last electron can enter into either 3d or 4p orbital. 

5. The (n+l) value for these orbital’s are, 

 

Orbital (n+l) value 

3d 3+2=5 

4p 4+1=5 

 

  6. The two orbital’s have same (n+l) value. But for ‘3d’ orbital the ‘n’ value  

             is less (n=3) compare to the ‘n’ value of ‘4p’ (n=4). 
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7. Therefore, the electron occupies the 3d orbital. 

8. Thus the electronic configuration of the Sc is [Ar] 4s2 3d1. 

 

31. (a) Aim: To verify experimentally that the angle of refraction is more than angle     

                   of incidence when light rays travel from denser to rarer medium 

          Materials required: A metal disc, two straws, a transparent vessel. 

          Procedure: 

1. Take a metal disc. Use a protractor and mark angles along its edge as 

shown in the figure. 

2. Arrange two straws at the centre of the disc, in such a way that they can be 

rotated freely about the centre of the disc. 

3. Adjust one of the straws to make an angle 10°. 

4. Immerse half of the disc vertically into the water, filled in a transparent 

vessel. While dipping, verify that the straw at 10° must be inside the water. 

5. From the top of the vessel, try to view the straw which is inside the water 

as shown in the figure. 

6. Then adjust the other straw which is outside of the water until both straws 

look like they are in a single straight line. 

7. Then take the disc out of the water and observe the two straws on it. You 

will find that they are not in a single straight line. 

8. Measure the angle between the normal and second straw. Note the values 

in the following table. 

9. Do the same for various angles and find the corresponding angles of 

refraction and note them in the table. 

 

 

 

 

 

 

 

 

i r Sin i Sin r Sin i/Sin r 

20°     

30°     

40°     

50°     

60°     

    Observation: We will find the angle of refraction is more than angle of  

    incidence. i. e., r > i. 

    Conclusion: When light travels from denser (water) to rarer (air) it bends away      

    from the normal. 
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31. (b) Aim: The rate of evaporation of liquid depends on its surface area and vapour     

                   Already present in surrounding air. 

    Apparatus: China/petri dishes, test tube, spirit. 

    Procedure: 
    I. Showing evaporation depends on surface area: 

    1. Take 10 ml of spirit in a china dish and a test tube. 

    2. Keep them in outside air and observe. 

    3. We note that the spirit in the china dish evaporates fastly compared to the test  

        tube.  

    4. So, evaporation is surface phenomenon. The rate of evaporation increases with    

        Increase of surface area. 

    II. Showing evaporation depends on vapour (Humidity): 

    1. Take 1 ml of spirit in two Petri dishes.  

    2. Keep one of the dishes in the outside the class room (hot air) and other in the  

        closed class room (cool air-more humid) 

    3. After some time, the volume of spirit remained in the dish kept outside the  

        Class room is less than that of in the closed class room. 

    4. So, if the vapour (humidity) already present in the air is more, rate of  

        evaporation is less. 

32. (a) a) Weak base 

  b) Milk of magnesia 

  c) Strong acid or strongly acidic nature 

  d) pH range Bases: >7 to 14 

32. (b) a) Electronic configuration: 1s² 2s² 2p6 3s² 3p5 

   b) Period number : 3 

               Group number: VII A or 17 

  c) Name of the group: Halogen family 

  d) Valency: 1 

33. (a) Various types of lenses: 

 

 

 

 

33. (b) Reverberatory furnace is used for Roasting. 

  Diagram of Reverberatory furnace: 
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