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ഒരുക്കം 

 
പ്രഺമപ്പെട്ടഴപ്പയ , 
 
ക ഹഴഺഡഺപ്പെ  ഩശ്ചഹത്തറത്തഺൽ സമർ പ്പഷക്കൻഡരഺ ഩഠനം ഩൂർണഭഹമ ം ഓൺലറനഺകറക്്ക 

ഭഹര  മ ം ഴഺദയഹബയഹഷ ഴൿെ് തപ്പെ ഷഺറഫഷ് ച രുക്കഺ പ്പ ഹണ്്ട പ്പ ഹണ്്ട ‘കപഹക്കഷ് ഏയഺമ 

‘ഩ രത്തഺരക്കു മ ം പ്പചമ്തഺയഺക്കു മഹണ്. ഩല ഷ് ഴണണ ഺപ്പറ ഴഺദയഹർത്ഥഺ ൾ ആദയഭഹമഺ ഒരു പ്പഩഹതു 

ഩയ഻ക്ഷമ്ക്്ക തയ്യഹപ്പരട ക്കു മഹണ്. ഴഺദയഹർത്ഥഺ ല ം ഒരു ഩയഺധഺ ഴപ്പയ യക്ഷഺതഹക്കല ം  ഩയ഻ക്ഷ 

ഷംഫന്ധഺച്്ച പ്പചരഺമ  ആവങ്കമഺറ ഭഹണ്. ഈ ആവങ്ക ഩയഺസയഺകക്കണ്ടതും  ഴഺദയഹർത്ഥഺ പ്പല 

എറല ഹതയത്തഺറ ം  ഭഹനഷഺ ഭഹമഺ വഹക്ത഻ യഺകക്കണ്ടതും  ഈ  ഹറഘട്ടത്തഺപ്പെ 

ആഴവയ തമഹണ് .  

 

ഈ ഷഹസചയയത്തഺറഹണ് ഩഹറക്കഹട് ജഺറല മഺപ്പറ  സമർപ്പഷക്കൻഡരഺ പ്പ ഭഺഷ്രഺ  

അധയഹഩ രുപ്പട ട്ടഹമ്ഭമഹമ CAP  (Chemistry Association Palakkad ) കപഹക്കഷ് ഏയഺമപ്പമ 

അധഺ യഺച്ച  പ്പ ഹണ്്ട ഒരു  കചഹകദയഹത്തയ ഩഠന ഷസഹമഺ തയ്യഹരഹക്കഹൻ ത഻രുഭഹനഺച്ചത്. 

ഓൺലറനഹമഺ ഷംഘടഺെഺച്ച വഺൽെവഹറ ലഺറൂപ്പട അമ്പകതഹലം പ്പ ഭഺഷ്രഺ അധയഹഩ യഹണ് 

ഭ ന്നൂരഺറധഺ ം കചഹകദയഹത്തയങ്ങൾ തയ്യഹരഹക്കഺമത്.  ഓകയഹ 5 മൂണഺറ്റഺനു കവശഴ ം  CAP 

നഺർകദവഺക്കുെ ഷഭമത്്ത ഓൺലറൻ പ്പടഷറ ്  നടത്തുന്നുണ്്ട. ഇതഺപ്പെ Online Link 

ഇതഺകനഹപ്പടഹെം നൽ ഺമഺട്ട ണ്്ട .  

 

അട ത്ത ഘട്ടത്തഺൽ ഈ കചഹകദയഹത്തയ  ഩംക്തഺപ്പമ ഭ ൻനഺർത്തഺ ജഺറല മഺപ്പറ ഴഺദഗ്ധയഹമ 

അധയഹഩ ർ ൿട്ടഺ ൾക്കഹമഺ  ഓൺ-ലറൻ ഷംവമ നഺഴഹയണ  ല ഹപ്പഷട ക്കഹനും ഉകേവഺക്കുന്നുണ്്ട.  

ഷംവമ നഺഴഹയണത്തഺനഹമഺ ഴഺദയഹർഥഺ ൾക്്ക കജഹമഺൻ പ്പചയ്യഹൻ പ്പടറഗ്ഹം ഗൂ്െ് 

തയ്യഹരഹക്കഺക്കളഺഞ്ഞ . അതഺപ്പെ  യ  ആർ ക ഹഡ് /റഺങ്കം ഇകതഹപ്പടഹെം നൽ ഺമഺട്ട ണ്്ട.  ഓൺ- 

ലറൻ ഷംവമ നഺഴഹയണ  ല ഹഷസ ു  ൾ എറല ഹഴർക്കും  ഹണഹൻ ആമഺ CAP പ്പെ മ -റൂ്റഫ് 

ചഹനറഺപ്പെ റഺങ്കം ഇതഺൽ നൽമഺട്ട ണ്്ട. എറല ഹഴർക്കും ഉഩ ഹയപ്രദഭഹൿപ്പഭെ് ഴഺവവഷഺക്കുന്നു. 

       
       ആവംഷ കലഹപ്പട ..  
 
       TEAM CAP 
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UNIT 1 

SOME BASIC CONCEPTS OF CHEMISTRY 

Answer the questions. ( 1 Score each) 

1. A teacher wrote the following pairs to illustrate the law of multiple proportions. Identify the 

correct pair which shows Law of multiple proportions. 

a) Na2S and Na2O    b) NH3 and NO2     c) N2O and NO  d) CH4  and CO2 

 Ans :  c)  N2O and NO   

2. One mole of any substance contain ------- particles. 

 Ans :   Avogadro Number of Particles ( NA, 6.022 x 10
23

) 

3. The number of atoms present in 25 g of carbon is ------ 

 Ans:   Gram atomic mass of carbon = 12 g  

  12 g carbon contain Avogadro Number of Particles (6.022 x 10
23

) 

  Number of atoms in 25 g of carbon is,  

   

4. How to connect mole, gram-atom and gram-molecule? 

 Ans:   1 mole of element  = 1 gram-atom of element  

                      = 1 gram-molecule of element 

5. Calculate weight of 3 moles of NH3.  

 Ans:     3 mole of NH3=   3 x ( 14 + 3) = 51 g 

Answer the questions ( 2 Score each) 

6. a) Calculate the mass of SO3 (g) produced, if 500 g SO2 (g) reacts with 200 g O2 (g) according 

 to the equation     2SO2 (g) + O2 (g)                  2SO3 (g). 

b) Identify the limiting reagent in the above reaction. 

 Ans:      2SO2 + O2                    2SO3 

   128g     32g   160g  
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 We have 500g SO2 and 200g O2 

 128g  SO2 needs 32 g of O2 

 So 1 g   SO2      =   

       500g  SO2  needs, 500 x 0.25 = 125 g O2 

 For  500g SO2 we need only 125g O2 out of 200g.   

  Therefore  SO2 is the limiting  reagent. 

 Amount of SO3 produced is  

                        

Answer the questions. ( 4 Score each) 

7.  Irrespective of the source, pure sample of H2O always contain 88.89% by mass of oxygen and 

 11.11% by mass of hydrogen  

(a) Which law is illustrated here? 

(b) Who proposed the law? 

(c)  State the Law? 

 Ans.  (a) Law of Definite Proportions 

  (b)  Joseph Proust 

  (c )  The same compound always contains the same elements combined together in 

  the same fixed proportions by mass.  

8. Hydrogen  combine with oxygen to form water(H2O) and hydrogen peroxide (H2O2)  

 (a) Which law is illustrated here? 

 (b)Who proposed the law? 

 (c ) State the Law? 

 Ans.  (a)  Law of Multiple Proportions 

  (b)  John Dalton 

  (c )  When two elements combine to form more than one compound, the  different 

masses of one of the elements which combine with a fixed mass of the other bear a simple 

whole number ratio to one another. 
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9. Match the following  

A B 

1) 1 amu A) 1.0080 amu 

2) Mass of 1 H atom B) 1.66x 10
-24

 g 

3) Average atomic mass of chlorine C) 16.04 u 

4) Molecular mass of CH4 D) 35.5 u 

5) Formula mass of NaCl E) 18.02 gmol
-1

 

6) Molar mass of H2O F) 58.5 u 

 

Ans:   1- B,   2 – A,  3 – D,   4-C,   5 – F,   6 - E 

 

10. Define limiting reagent. A reaction mixture for the production of NH3 gas contains 250 g of N2 

 and 50 g of H2 under suitable conditions. Identify the limiting reagent and calculate the mass of 

 NH3 produced? 

 Ans. The reactant which is completely consumed in a reaction is called limiting reagent. 

 Nitrogen reacts with H2 to form NH3  according to the equation, 

  N2 + 3H2                             2 NH3 

             28g     6g                   34g 

    28g  N2 requires 6 g  H2 

  250g  N2 requires, 

                

  Here H2 is completely consumed. So it is the limiting reactant. 

But here is only 50g H2, so we have to consider reverse case 

  6g H2 require 28 g N2 

  50g H2 requires  

   

  Amount of NH3 formed  = 50+ 233.33 

  = 283.33 g 
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UNIT 2 

STRUCTURE OF ATOM 

Answer the questions. ( 1 Score each) 

Multiple choice questions and answers  

1. Representation of the orbital with Quantum numbers n = 3 , l = 1 is ...... 

a) 3s   b) 3d   c) 3p   d) 1s  

 Ans . c) 3p 

2. Shape of an orbital is determined by  

a) Spin quantum number    b) Magnetic quantum number  

c) Azimuthal quantum number  d) Principal quantum number  

 Ans :- c) Azimuthal quantum number 

3. Which point doesn't pertain to Bohr‟s model of atom ? 

a) Angular momentum is an integral multiple of h/2π. 

b) The path of the electron is circular . 

c) Force of attraction towards the nucleus is equal to centrifugal force. 

d) The energy changes are taking place continuously. 

 Ans – d) The energy changes are taking place continuously. 

4.Which expression represents de Broglie relationship ?  

a) 
mv

h
 p    b) 

mv

h
   c)  

mp

h
  d)  

p

v
m   

 Ans :- b )
 mv

h
  

5.  The electronic configuration of an atom / ion  determined by  

a) Aufbau principle  b) Hund‟s rule      c) Pauli‟s exclusion principle  d) All of the above  
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 Ans :- d) All of the above 

6. The number of unpaired electrons present in the 3d sub- shell of an element having atomic 

number 29 is, 

a) 0   b) 2   c) 3   d)  4 

 Ans :- a ) 0 

7) The Balmer series for atomic hydrogen is observed in the following spectral region 

a) Infrared   b) Ultraviolet   c) Visible  d) Far IR  

 Ans :- c ) Visible 

8) Rutherford scattering experiment is related to the size of the ..... 

a) nucleus   b) atom  c) electron   d) neutron  

 Ans : a ) nucleus 

9) Which of the following set of quantum numbers belongs to highest energy ? 

a) n = 4 , l = 0 , m = 0 , s = +1/2    b) n = 3 , l = 0 , m = 0 , s = +1/2  

c) n = 3 , l = 1 , m = +1 , s = +1/2   d) n = 3 , l = 2 , m = +1 , s = +1/2 

 Ans :- d ) n = 3 , l = 2 , m = +1 , s = +1/2 

10) The total number of orbitals in a shell having principal quantum number (n) is 

a) 2n   b) 
2n   c) 

22n   d) (n+1)  

 Ans : b) 
2n  

Answer the following 

11. Represent the orbital with quantum numbers n = 5 and l = 3. 

 Ans: 5f 

12. i) Write the electronic configuration of chromium (z = 24) 

  ii) Maximum number of electrons in the sub-shell with azimuthal quantum number Ɩ =2 
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  iii) Represent the orbital with quantum numbers n = 1 and  l = 0 

 Ans; 

 i)   24 Cr : [Ar] 3d
5
 4s

1 
   or   1s

2
 2s

2
 2p

6
 3s

2
 3p

6 
 3d

5
 4s

1 
    

 (ii) Ɩ = 2 denotes d subshell, which can accommodate a maximum of 10 electrons. 

 (iii)   1s 

13. The number of electrons ejected in the photoelectric effect is proportional to the  .............. of 

light used. 

 Ans : intensity 

14. State the dual behaviour of matter. 

 Ans: Matter has both particle nature and wave nature. This is known as dual behaviour of 

 matter. 

15. The photon has a momentum as well as a wavelength. Which property is revealed in the above 

statement? 

 Ans: Dual behaviour of energy. 

16. State Heisenberg‟s uncertainty principle. 

 Ans:   It states that “it is impossible to determine simultaneously, the exact position and 

momentum (or velocity) of a moving microscopic particle like electron”. 

17. Write the important demerits of Rutherford‟s  atom  model. 

 Ans: (i) Rutherford‟s model could not explain the stability of the atom. 

  (ii) It could not explain the electronic structure of atom. 

Answer the questions. ( 2 Score each) 

18. Write two important results observed during photoelectric effect. 

 Ans:  

 (i) The electrons are ejected from the metal surface as soon as the beam of light strikes the 

surface. 
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 (ii) The number of electrons ejected is proportional to the intensity or brightness of light. 

 (iii) For each metal, there is a minimum frequency called threshold frequency below which 

 no electrons are emitted. 

 (iv) The kinetic energy of the ejected electrons is directly proportional to the frequency of the 

 incident light. [Any 2 required] 

19. Write the postulates of Rutherford Model of atom. 

Ans 

  The whole mass and all the positive charge of an atom is concentrated in a very small region 

 at the centre of the atom called nucleus. 

  Most of the space in an atom is empty. 

 The nucleus is surrounded by negatively charged electrons.  

 The electrons and the nucleus are held together by electrostatic forces of attraction. 

 

20. Give the names of series of spectral lines of atomic hydrogen and their region in 

electromagnetic spectrum. 

 Ans 

 Lyman series, Balmer series , Paschen series,  Brackett series , Pfund Series 

 Lyman series - UV region  

 Balmer series  - Visible region  

 Paschen series – IR region 

 Brackett Series – IR region 

 Pfund Series – IR region 

 

21. Write any two observations of Photoelectric effect . 

 Ans 

  The number of electrons ejected is proportional to the intensity of light. 

 The kinetic energy of the electrons ejected depends on the frequency of incident radiation. 
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22. Give the postulates of Bohr's model of atom. 

 Ans 

  Electrons are revolving around the nucleus in certain circular path called orbit.  

  As long as the electron remains in an orbit, it doesn't lose or gain energy.  

 Only those orbits are permitted in which the angular momentum of the electron is the integral  

multiple of  
ℎ

2𝜋
 

 Energy is emitted or absorbed by an atom only when an electron moves from one orbit to 

another. 

23 . Represent the subshell given below. 

 i) n = 1 , l = 0      ii) n = 2   l = 1 

 Ans  i) 1s            ii) 2 p 

24. Write the subshell electronic configuration of the following elements. 

 i) Cu (Z=29)     ii) Cr (Z=24) 

  Give reason for the extra stability of these atoms. 

 Ans  Cr ( z=24) [Ar]
53d 14s  

  Cu (z=29) [Ar]
110 43 sd   

 The extra stability of half filled and completely filled subshell is due to their symmetry and 

 larger  exchange  energy. 

25. State Heisenberg‟s  Uncertainty Principle and give the mathematical expression. 

 Ans; Heisenberg‟s  Uncertainty Principle states that it is not possible to determine both the 

position and momentum of microscopic particles simultaneously with accuracy . 

  Δx .Δp ≥  
ℎ

4𝜋
 

  Δx =  Uncertainty in position 

  Δp =  Uncertainty in momentum 

26. State Pauli's exclusion principle  and  Hund‟s rule of maximum multiplicity. 
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 Ans :  Pauli's exclusion principle  states that no two electrons in an atom can have the same 

 value for  all the four quantum numbers. 

  Hund‟s rule states that the pairing of electrons in orbitals of same energy will takes 

 place only after  each  orbital is singly occupied. 

27. i) Which of the following sets of quantum numbers are not possible? 

  

 

 

    ii) Justify your answer. 

 Ans: 

  i)  n = 2,  l = 2, m l = 0, m s = + 
1

2
  

  n = 3, l = 2, m l = -3, m s = + 
1

2
  

 ii)  When  n = 2, the values of  l are 0 and 1. i.e. l cannot be 2 

  When  l = 2, the values of ml are -2, -1, 0, +1 and +2. i.e. ml cannot be -3. 

28. Among the following electronic configurations, which one is correct?  Substantiate your answer. 

 

 

 

 Ans:  iii) is correct.  This is because according to Hund‟s rule, the electron pairing occurs 

only after partially  filling all the degenerate  orbitals  with maximum  multiplicity. 

29. The threshold frequency for a metal is  7.0 x10 
14

 s 
-1

.  Calculate the kinetic energy of an emitted    

 electron when radiation of frequency 1.0 x 10 
15

 s 
-1

  (ν) hits the metal. 

 Ans:  
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30. Calculate the wavelength of the first line in Lyman series of the hydrogen spectrum . 

 ( R = 109677 cm
-1

) 

For the first line in Lyman series, n1 = 1 and n2 =2 

 

Wave number,  

 

                            

 

 

Wave number,    ῡ = 
1

λ
= 109677 (

1

𝑛𝑖
2 −

1

𝑛𝑓
2)  = 109677 (

1

12 −
1

22)   

= 109677 x 
3

4
  = 82257.75 cm

-1
 

31.  A microscope with suitable photons is employed to locate an electron in an atom within a 

distance of  0.4 oA . What is the uncertainty involved in the measurement of its velocity? 

 Ans:  We know that ∆𝑥.𝑚.∆𝑣 =
ℎ

4𝜋
 

  Here ∆𝑥 =  0.4 oA .  = 0.4 x 10 
-10

 m,  

  h = 6.626 × 10−34 Js 

  m =  9.1 × 10−31  kg.  

  ∆𝑣 = ? 

  So, ∆𝑣 =
ℎ

4𝜋.𝑚 .∆𝑥
  

   ∆𝑣 =
6.626 ×10−34  

4×3.14×9.1×10−31 ×0.4× 10−10 = 0.145 x 10 
7 
m/s 

32. The Balmer series of lines in the hydrogen spectrum appear in the visible region of the 

electromagnetic spectrum. Calculate the wave number of the second line in the Balmer series. ( R = 

109677 cm
-1)

 

Ans: For the second line in Balmer series, ni=2 and nf = 4 

Wave number,    ῡ = 
1

λ
= 109677 (

1

𝑛𝑖
2 −

1

𝑛𝑓
2)  = 109677 (

1

22 −
1

42)   
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= 109677 x 
3

16
  = 20564.4 cm

-1
 

33.  A photon has a mass of 8.6 x 10 
-30

 Kg. Calculate its wave length .  

 ( Plank‟s constant = 6.626 x 10 
-34

 Js) 

Ans:  For photon , velocity (c) = 3 x 10 
8
 m/s 

  From the de Broglie  equation , λ = 
ℎ

𝑚𝑐
 

  = 6.626 x 10 
-34

 / ( 8.6 x 10 
-30 

x 3 x10 
8
) = 0.257 x 10 

-12 
m = 0.257 pm. 

34. Calculate the uncertainty in the velocity of a cricket ball of mass 130 g, if the uncertainty in its 

position is of the order of 1.2  Å. 

Ans:  We know that ∆𝑥.𝑚.∆𝑣 =
ℎ

4𝜋
 

  Here m = 130 g = 130 x 10 
-3

 kg   ,  ∆𝑥 = 1.2 × 10−10 

  So, ∆𝑥 =
ℎ

4𝜋 .𝑚 .∆𝑣
   

   ∆𝑣 =
6.626 ×10−34  

4×3.14×130×10−3 ×1.2× 10−10  = 3.382 x 10 
-24

 

 

Answer the questions. ( 4 Score each) 

35. What are the important observations and conclusions made by Rutherford from his alpha ray 

scattering experiment? Give any two limitations of Rutherford‟s nuclear model of atom. 

 Ans:  The important observations made by Rutherford are 

 (i)Most of the α– particles passed through the gold foil without any deviation. 

 (ii)A small fraction of the α–particles was deflected by small angles. 

 (iii)A very few α– particles bounced back 

 Conclusions: 

 (i)Most space in the atom is empty. 
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 (ii)The positive charge of the atom is concentrated in a very small volume at the centre 

 called nucleus. 

 (iii)The volume occupied by the nucleus is negligibly small as compared to the total volume 

 of the atom. 

 Limitations:  

 (i) Rutherford‟s model cannot explain the stability of the atom. 

 (ii) He cannot explain the electronic structure of atom. 

36. Explain quantum numbers. Give the importance of quantum numbers in Pauli‟s Exclusion        

 Principle. 

 Ans: Quantum Numbers are certain numbers used to explain the size, shape and orientation of 

 orbitals. Or, Quantum numbers are the address of an electron.  

 There are four quantum numbers - Principal Quantum number (n), Azimuthal Quantum number 

 (Ɩ), Magnetic Quantum number (m) and Spin Quantum number (s) 

 i). Principal Quantum Number : 

 It gives the size the orbit, the energy of electron in an orbit, the shell in which the electron is 

 found and the average distance between the electron and the nucleus. 

 The possible values are 1, 2, 3, 4, 5 etc. 

 ii). Azimuthal Quantum Number: 

 It gives the shape of the orbital, the sub shell in which the electron is located and the orbital 

 angular momentum of the electron. 

 The possible values of Ɩ are : Ɩ = 0, 1, 2, .......... (n-1). 

 iii). Magnetic Quantum Number 

 It gives the orientation of orbitals in space. For a given „Ɩ‟ value, there are 2Ɩ+1 possible values 

 for m and these values are – Ɩ to 0 to + Ɩ 

 iv). Spin Quantum Number  

 It is the only experimental Quantum number and it gives the spin orientation of electrons. The 

 values for  s  may be + ½  or – ½   
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 According to Pauli‟s exclusion principle, no two electrons in an atom can have the same set of 

four quantum numbers. i.e. an orbital can accommodate a maximum of only 2 electrons with 

opposite spin. 

37. Explain how, the different series of lines are formed in the hydrogen spectrum. Derive an 

equation to find the wave number of a line in the hydrogen spectrum. 

 Ans: According to Bohr atom model, line spectrum is formed by the excitation (de-excitation) 

 of electron from one energy level to another. 

 Consider two energy levels E i and E f in Hydrogen atom. The energy gap between the two 

 orbits is given by equation. ∆𝐸 = 𝐸𝑓 − 𝐸𝑖   

 But 𝐸𝑖 =  
−𝑅𝐻

𝑛𝑖
2   and  𝐸𝑓 =  

−𝑅𝐻

𝑛𝑓
2  

 Therefore,   ∆𝐸 = 𝑅𝐻  (
1

𝑛𝑖
2 −

1

𝑛𝑓
2)   

 = 2.18 × 10−18  (
1

𝑛𝑖
2 −

1

𝑛𝑓
2)   

 The frequency associated with the absorption and emission of the photon can be given as 

𝑣 =
∆𝐸

ℎ
=
𝑅𝐻
ℎ

 (
1

𝑛𝑖2
−

1

𝑛𝑓2
) 

=
2.18 × 10−18

6.626 × 10−34
 (

1

𝑛𝑖2
−

1

𝑛𝑓2
) 

= 3.29 × 1015  (
1

𝑛𝑖2
−

1

𝑛𝑓2
) 

Wave number,  

 

                            

 

 

Wave number,    ῡ = 
1

λ
= 109677 (

1

𝑛𝑖
2 −

1

𝑛𝑓
2)  cm 

-1 .  
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38. Give the postulates of Bohr model of hydrogen atom. Also write two merits and two limitations 

of this model. 

Ans: The important postulates of Bohr model of hydrogen atom are: 

(i) The electron in the hydrogen atom can move around the nucleus in circular paths of fixed radius 

and energy. These paths are called orbits or stationary states or allowed energy states. 

(ii) The energy of an electron in an orbit does not change with time. However, when an electron 

absorbs energy, it will move away from the nucleus. 

(iii) The radius of orbits can be given by the equation  r n = a0n
2
 where  a0 = 52.9 pm. 

(iv) The energy of electron in an orbit is given by the expression: En = −𝑅𝐻
1

𝑛2 , where n =1,2,3... 

and RH is a constant called Rydberg constant. Its value is 2.18 x 10 
-18 

 J 

(v) The frequency of radiation absorbed or emitted when transition occurs between two stationary 

states that differ in energy by ΔE, is given by : 

𝑣 =
ΔE

ℎ
=  

𝐸2 − 𝐸1 

ℎ
 

(vi) The angular momentum of an electron is an integral multiple of  
h

2𝜋
 ie, me vr = 

nh

2𝜋
 

Merits: 

(i) It could explain the stability of atom 

(ii) It could explain the line spectra of hydrogen atom and hydrogen like ions. 

Demerits:  

(i) It could not explain the fine spectrum of hydrogen atom. 

(ii) It could not explain the spectrum of atoms other than hydrogen. 
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UNIT  3 

CLASSIFICATION OF ELEMENTS   

AND PERIODICITY IN PROPERTIES 

Answer the questions. ( 1 Score each) 

1. In the modern periodic table elements in a given group have similar chemical properties. Give 

reason.  

 Ans: Elements in a given group have same no. of valence electrons. So they have similar 

 chemical  properties. 

 

2. Account for the following : 

(a) The ionic radius of fluoride ion is 136 pm, while the atomic radius of fluorine (F) is only 64 pm. 

(b) The second ionization enthalpy of an element is always greater than that of the first ionization 

enthalpy.  

 Ans:   (a) This is due to greater electronic repulsion and lesser effective nuclear charge in  

 fluoride ion 

 (b) This is because it is more difficult to remove an electron from a positively charged ion 

 than from a neutral atom. 

 

3. Among  N 
3-

, O 
2-

, F
-
 , Na

+
 and AI 

3+
 which one has the smallest size?  

  Ans;  AI 3+ 

 

4. Give reasons for the following : 

 a) 'O' has lower ionization enthalpy than N and F.  

 b) Cl has higher negative electron gain enthalpy than F.  

 Ans: a) The electronic configuration of Oxygen is  1s
2 

2s
2 

2p
4
. After the removal of one 

 electron, Oxygen gets  the stable half filled electronic configuration. So it has lower 

 ionisation enthalpy 

 b) Due to larger size and less electron-electron repulsion in chlorine. 

 

5.Which is the acidic oxide among the following? 

 

 Ans;  
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6.  Justify the following : 

a) Ne has positive value for electron gain enthalpy. 

b) The electron gain enthalpy of F is lower than that of Cl 

c) The size of Al 
3+

  is lower than that of  F
-
 

 Ans; a) Due to stable octet configuration of Ne. 

  b) Due to small size and greater electronic repulsion in fluorine.  

  c) Due to greater effective nuclear charge in Al 
3+

  . 

7. Transition elements are d-block elements why? 

 Ans; i) Because in transition elements, the last electron enters in the penultimate d-subshell. 

8. Select isoelectronic species from the following: 

  O
-
  ,  F 

-
  , Na

+
   , Mg

+
  

 Ans: ,  F 
–
 and  Na

+
    

9. Define electron gain enthalpy.  

 Ans; It is the heat change (enthalpy change) occurred when an electron is added to the 

outer most shell of an isolated gaseous atom. 

10. Ionisation enthalpy of Nitrogen is greater than that of oxygen. Give reason 

 Ans; Due to the stable half filled electronic configuration of Nitrogen. 

11. A group of ions are given below. Find one pair which is not isoelectronic. 

 

 

 Ans: 

12.  Second  period elements show anomalous behaviour. Why? 

 Ans:  Due to their smaller size, high electronegativity, large charge to radius ratio and 

  absence of vacant  d-orbitals. 

13. Why is potassium considered as an s-block element? 

 Ans:                            It’s last electron enters the valence s-subshell. So it is considered as 

   s-block element.      

14. Write the general electronic configuration of d-block elements. 

 Ans;  

15.In general, ionisation enthalpy increases from left to right across a period. Give reason. 

 Ans; Due to decrease in atomic size and increase in nuclear charge across a period. 

16.Name a numerical scale of electro negativity of elements. 

 Ans; Pauling’s electronegativity scale 
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17. The values of electron gain enthalpy with atomic number of halogens are given below: 

 

 

 

 

 

i) Why electron gain enthalpy become less negative  from chlorine to iodine? 

ii) Chlorine has more negative electron gain enthalpy than Fluorine. Why? 

 Ans;    i) Due to increase in atomic size and screening effect down the group. 

  ii) Due to larger size and less electron-electron repulsion in chlorine. 

18. State the modern periodic law. 

 Ans;  The modern periodic law states that the properties of elements are the periodic 

functions of their atomic numbers. 

19. What is meant by isoelectronic species? 

 Ans; They are species having same no. of electrons. 

20. Select the isoelectronic species from the following. 

  N,  O 
2-

  ,  F 
-
 , Al 

2+
  , Mg

2+
  , Na 

+
 

 Ans;   O 
2-

  ,  F 
-
 , Mg

2+
  and  Na 

+
 

21.Account for the following: 

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

 b) Atomic radius decreases from left to right in a period. 

Ans;  a) Due to the stable half filled electronic configuration of Nitrogen. 

  b) Along a period, the no. of shells remains the same and the nuclear charge  

  increases one by one. So the atomic radius decreases. 

22. Elements have electron gain enthalpy and electronegativity. 

 a) We  are two elements belong to the same group. One of us has the highest electronegativity 

 and other, highest electron gain enthalpy. Identify us.  

 b) Define electron gain enthalpy? 

 c) Electron gain enthalpy values of noble gases are zero. Why?  

 

Ans:  a) The highest electronegativity - F and the highest electron gain enthalpy – Cl. 

  b) It is the heat change (enthalpy change) when an electron is added to the outer 

  most shell of an isolated gaseous atom. 

  c) Due to their stable octet configuration. 
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Answer the questions. ( 2 Score each) 

23. Chlorine has the most negative electron gain enthalpy'. Justify the statement 

Ans;  This is because, when an electron is added to F, it enters into the smaller second  

shell. Due to the  smaller size, the electron suffers more repulsion from the other electrons. 

But for Cl, the incoming  electron goes to the larger third shell. So the electronic repulsion is 

low and hence Cl adds  electron more easily than F. 

 

24. Identify the positions of Al (z=13) and S (z=16) in the periodic table with the help of their 

electronic configurations. Predict the formula of the compound formed between them. 

 

 

  Al2S3  is the molecular formula. 

25. Explain any two factors affecting electron gain enthalpy.  

 Ans ; Electron gain enthalpy depends on atomic size, nuclear charge, shielding effect etc.  

26. In the periodic table, elements are classified into four blocks. Explain any two blocks. 

 Ans;   

 s block elements: These are elements in which the last electron enters in the outer most  s-sub 

 shell.  They include elements of the groups 1 and 2. Their general outer electronic 

configuration  ns
1  

or  ns
2 
 or  ns 

1-2
 

 p block elements: These are elements in which the last electron enters in the outer most  p-sub 

 shell.  They include elements of the groups 13 to 18. Their general outer electronic 

configuration  ns
2 
 np

1-6 

 d block elements: These are elements in which the last electron enters in the outer most  d-sub 

 shell.  They include elements of the groups 12 to 17. Their general outer electronic 

configuration  (n-1) d
 1-10  

ns 
0-2 

  

27.  First member of a group differs from the rest of the members of the same group why? 

 Ans;  Due to their smaller size, high electronegativity, large charge to radius ratio and 

absence of vacant  d-orbitals. 

28. Analyze the following graph 
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What conclusion can you derive from the graph regarding the first ionization enthalpies of alkali 

metals and  noble gases? Justify your answer. 

 Ans;  In a period, the alkali metals have the least ionisation enthalpy and the noble gases 

have the most. This is because after the removal of only one electron from the valence shell, 

alkali metals get the stable completely filled electronic configuration. So they have low 

ionisation enthalpy. Noble  gases have stable octet configuration. So they have high ionisation 

enthalpy. 

29. Aluminium forms                whereas boron cannot form                    but forms    even 

though both belong to the same group. Explain. 

 Ans; Due to the presence of vacant d orbitals in Aluminium, Al can extend its covalency 

beyond 4. So it can form              .  But in Boron, there is no vacant d-orbitals. So its maximum 

covalency is 4 

 

30. Does the ionization enthalpy decrease along a group? Give reason 

 Ans;  Yes, the ionization enthalpy decreases due to increase in atomic size, decrease in 

nuclear charge and increase in shielding effect along a group. 

 

31. The first ionization enthalpy of sodium is lower than that of magnesium but its second 

ionization enthalpy is higher than that of magnesium. Explain. 

 Ans;  The electronic configuration of sodium is:  

 After the removal of one electron, Na gets the stable noble gas configuration. So it has 

lower first  ionisation enthalpy and higher second ionisation enthalpy.  

  The electronic configuration of magnesium is:  12Mg  -  [Ne] 3s
2 

 Mg have a completely filled  stable electronic configuration. So it requires higher first 

ionisation enthalpy . But after that , if it lose one electron, then its Second ionisation enthalpy 

will be lower. 

32. Account for the observation that cations are always smaller than the parent atom while anions 

are always larger than the parent atom. 

Ans; This is because of the greater effective nuclear charge in cations. But in anions, the 

addition of one or more electrons would result in an increased electronic repulsion and a 

decrease in effective nuclear charge. 

 

33. Observe the following graph in which the first ionisation enthalpies (∆ i H) of elements of the 

second period are plotted against their atomic numbers (Z):  
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Identify the anomalous values and justify. 

 Ans;  B and O have lower ionisation enthalpy than expected. This is because after the 

removal of one electron, B gets the stable fully filled configuration and O gets the stable half 

filled configuration.  

 

34.Identify the largest and smallest ion given below: 

O 
2-

  ,  F 
-
  ,  Mg

2+
  , Na 

+
 

 

Ans;  

 

35. A graph showing the variation of atomic radius with atomic number for alkali metals is given 

below. 

 

 

 

 

 

 

 

Comment on the variation of atomic radius with increase in atomic number in a group. Give reason. 

 

Ans; Down a group, the atomic size increases due to increase in no. of shells and shielding effect. 
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UNIT  4 

CHEMICAL BONDING AND MOLECULAR 

STRUCTURE 

 

Answer the questions. ( 1 Score each) 

 

1. Predict the shape of XeF4 molecule, according to VSEPR theory 

 

 Ans: XeF4 contains 6 VSEPs, out of them 4 are bond pairs and 2 are lone pairs of 

 electrons. So the shape is square planar 

2. The hybridization of C in ethene is ............ 

 

 Ans: sp
2 

 

3. Give the shape of the following species.  i) NH4
+
 ii) HgCl2 

 

 Ans:  i) NH4
+
  - Tetrahedral  ii) HgCl2 - Linear 

 

4.  The geometry of  SF6 molecule is ……..  

 

 Ans: Octahedral 

 

5. One-half of the difference between the number of electrons in the bonding and antibonding 

molecular orbitals is called …………..  

 

 Ans: Bond order 

 

6. A molecule of the type AB4E has 4 bond pairs of electrons and one lone pair of electron. Predict 

the most stable structure of this compound.  

 

 Ans: See-saw shape 

 

Answer the questions. ( 2 Score each) 

 

7 . Find the bond order of H2 molecule  

 

 Ans:  M.O configuration of H2 is   σ1s
2  

 

 

   Bond order (B.O) = ½ [Nb – Na] = ½ [2 – 0]  

       = ½ x 2 = 1   

 

Answer the questions. ( 3 Score each) 
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8. Write the molecular orbital electronic configuration of He2 and O2 molecules. Compare the stability 

and magnetic behaviour of these molecules on the basis of M.O. theory.  

 

 Ans:  He2 molecule contains 4 electrons 

   Its M.O configuration is: 

  σ1s
2  

σ*1s
2  

 O2 molecule contains 16 electrons 

 Its M.O configuration is:  

 σ1s
2  

σ*1s
2 
σ2s

2 
σ*2s

2  
σ2pz

2
 π2px

2 
π2py

2
 π*2px

1 
 π*2py

1    

 

 Bond order (B.O) = ½ [Nb – Na]  

For He2, B.O = ½ [2 – 2] = 0  

For O2, B.O = ½ [10 – 6] = ½ x 4 = 2  

 Since O2 has positive bond order, it is stable. He2 is not stable because its bond order is 

zero. O2 is paramagnetic due to the presence of unpaired electrons.  

 

9. Explain sp
3
 hybridisation taking methane (CH4) as an example. 

 

 Ans:  In CH4  , the central atom C has the electronic configuration   1s
2 

 2s
2 
 2p

2 

 

   
C (Ground state)  - 

 

  

 In order to explain the tetra valency of Carbon, it is suggested that one of the electrons of 

 2s orbital is promoted to 2p orbital. 

 

              C (excited state) –   

 

 

 Now, one s-orbital and three p-orbitals undergo sp
3
 hybridisation. These sp

3
 hybrid 

 orbitals are directed to the four corners of a regular tetrahedron with bond angle 109
0
 28’ 

 . Each of these sp
3
 hybrid orbitals overlap with 1s orbital of H to form four C-H σ bonds. 
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Answer the questions. ( 4 Score each) 

10. VSEPR theory is used to predict the shape and bond angle of molecules. 

Write the postulates of VSEPR theory.  

 

Ans: The important postulates of this theory are:  

i) The shape of the molecule depends on the no. of valence shell electron pairs around the 

 central atom 

ii) The valence shell electron pairs repel each other.  

iii) In order to reduce the repulsion, the electron pairs stay at maximum distance.  

iv) Presence of lone pairs of electron causes distortion in the expected geometry of the 

 molecule.  

v) The repulsion between two lone pairs of electrons is different from those between two 

 bond pairs or between a lone pair and bond pair. The repulsion decreases in the order 

 lone pair - lone pair > lone pair – bond pair > bond pair - bond pair.  

vi) As the angle between the electron pairs increases, the repulsion decreases 

 

11. Draw the molecular orbital diagram for O2. Calculate the bond order and predict the magnetic 

character of O2 molecule.  

 

Ans: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

O2 molecule contains 16 electrons 

Its M.O configuration is:  

σ1s
2  

σ*1s
2 
σ2s

2 
σ*2s

2  
σ2pz

2
 π2px

2 
π2py

2
 π*2px

1 
 π*2py

1    

 

  Bond order (B.O) = ½ [Nb – Na]  

For O2, B.O = ½ [10 – 6] = ½ x 4 = 2  

O2 is paramagnetic due to the presence of unpaired electrons.  
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UNIT  5 

STATES OF MATTER 

 

Each question carries one score 

1) Name the gas law that relates pressure and volume ? 

 Ans : Boyle’s law 

2)Which gas law is represented by an isobaric plot ? 

 Ans :Charle’s law 

3)  If 22.4 L of H2 contains 6.022 x 10
23

molecules at STP, What will be the number of molecules 

present in the same volume of NH3 at STP ? 

 Ans : 6.022 x10
23

 molecules  

4] Under what conditions of temperature and pressure do real gases approach ideal behaviour ? 

 Ans : low pressure, high temperature 

5] Name the scale of temperature starting at -273˚C 

 Ans : Kelvin scale or absolute scale of temperature 

6] In the ideal gas equation ( pV = nRT), what does R represent ? 

 Ans : Universal gas constant 

7] What is the temperature at which a real gas obeys ideal gas law over an appreciable range of 

pressure ? 

 Ans : Boyle temperature or Boyle point 

8] For any gas pV/nRT = Z. What does Z represent ? 

 Ans : compressibility factor 

9] What is the Ideal gas equation modified for real gases called ? 

 Ans : van der Waals’ equation 
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10] The size of weather balloons increases at higher altitudes. Name the gas law involved. 

 Ans : Boyle’s law 

Each question carries 2 score 

11] Derive the Ideal gas equation  

Ans : By Boyle’s law……….  V α 1/p     (Equation 1), when T and n are constant 

         By Charle’s law………   V α T        (Equation 2) , when p and n are constant. 

         By Avogadro’s law…..   V α n       (Equation 3) , when p and T are constant 

From equations  1,2 and 3 

         V α nT/p 

         V = nRT/p    [R is universal gas constant] 

        pV = nRT   [ This is the Ideal gas equation] 

12] State the gas law represented by the expression p1 V1 = p2 V2 

Ans: It is the representation of Boyle’s law. It states that at a given temperature the volume of 

the given mass of gas is inversely proportional to its pressure. 

13] Give the vander Waals‟ equation. What are the units of constants „a‟  and  „b‟ ? 

Ans: (p + n
2 𝒂

𝑽𝟐
  
) (V-nb) = nRT 

  Unit of a : atm L
2
 mol

-2 

  unit of b : L mol
-1 

14) Which are the two faulty assumptions made in the  kinetic theory of gases? 

Ans:i)There is no intermolecular attraction  between the gas molecules 

     ii) The volume of the gas molecules is negligible compared to the  total             

     volume of the container 

15)  Derive a relationship between density and molar mass of a gas 
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Ans:   pV = nRT------------------------By Ideal gas equation 

 n = w/M ,  where w is the mass of gas and M is the molecular mass of the gas. 

      pV = wRT/M 

      p = wRT/MV             ( but  w/V = d) 

     M =dRT/P 

16)  A child observes bubbles rise in a large fish tank. What would be the change in size of the 

rising bubbles and why? 

Ans: The bubbles would increase in size. This is because the pressure is more at the 

bottom of the tank .So as the pressure decreases the volume of bubbles increase in accordance 

to Boyle’s law 

17)  Name the law represented by the following graph. Give the significance of point marked „A‟ 

 

         Ans: The graph represents Charle’s law                     

       The point ‘A’ is absolute zero or zero kelvin or -273˚C .  At this temperature the gas is   

supposed to occupy zero volume. 

 1 8)     

 

 

 

Which of the above graphs correctly represents Boyle‟s law. Give a mathematical representation of 

Boyle‟s law 
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 Ans: Graph ‘b’ represents Boyle’s law 

      p1V1=p2V2 

19) V litres of a gas that fills a large room can be compressed into a small cylinder. Justify the 

statement 

Ans: According to the kinetic theory of gases gas molecules have no intermolecular attraction. 

Hence they are separated by a large distance. This makes them highly compressible. 

20) Match the following 

            A                B 

a)     Isotherm i)        Charle‟s law 

b)     Isobar ii)      high p, low T 

c)    Real gas iii)       Boyle‟s law 

d)    Ideal gas iv)       low P, high T 

 

 Ans: a-iii ,  b-i  , c-ii ,  d-iv 

Each question carries 3 score 

21) What are the causes for the deviation of real gases from ideal behaviour? 

 Ans: This is due to the two faulty assumptions of the kinetic theory of gases that can be 

explained as follows 

i) Gases have no intermolecular attraction. Molecules do have attraction with each other or 

the gases would  not liquefy under high pressure. 

ii) The volume occupied by each gas molecule  is negligible compared to the total volume of 

the container. Under high pressure ,the volume occupied by the gas molecule  is very low. 

Hence its volume may not be considered negligible. 
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UNIT  6 

THERMODYNAMICS 

Answer the questions. ( 1 Score each) 

1. Write the Mathematical statement of first Law of thermodynamics? 

 Ans :   ∆ U = q + W 

 

2. How is the enthalpy change related to internal energy change in the case of process involving 

gaseous reactants and Products? 

 Ans :    H = U + ∆ nRT 

3. The heat content of a system is same as  

a) Free energy   b) Internal Energy   C) Enthalpy   D) Chemical Potential 

 Ans : C) Enthalpy 

4. In an exothermic reaction the enthalpy change of reaction is  

a) Positive   b) Negative     c) Zero     d) None of these 

  

 Ans : b) Negative 

      

5. The relationship between enthalpy , internal energy, pressure and volume of a system is  

a) U = H +pV    b) H = U + pV   c) pV = H+U    d) H = U + p+V 

 Ans: b) H = U + pV   

6. A property whose value depend on the quantity  or size of matter present in the system is 

known as -------- 

 

 Ans: Extensive Property 

 

Answer the questions. ( 2 Score each) 

 

7. The enthalpy change for the reaction N2(g)+3 H2 (g)  → 2 NH3 (g)  is  - 91.8 kJ mol 
-1

 at 298 K. 

Calculate the internal energy change of the reaction? (R = 8.314 JK
-1

mol
-1

)  

 Ans :  H = U + p V   

   pV = nRT 

   
H = U + nRT 

   
U = H - nRT 
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H = -91.8 kJmol

-1
  = -91800J mol

-1 
T = 298 K 

   R = 8.314 JK
-1

mol
-1       

   
n =2 - 4 = -2  

   
U = -91800 – (-2 x 8.314 x 298) = -91800 + 4955.144 = - 86844. 856 J  

   
U = - 86.844 k J mol

-1
 

8. The equilibrium constant for a reaction is 10 at 27
0
 C. What will be the value of G

o
 ?  

 (R = 8.314 JK
-1

mol
-1

)  

Ans : 

 T = 27 +273 = 300 K ,   R = 8.314 JK
-1

mol
-1

 , Equilibrium constant , Kc = 10 

 
G

o
 = -2.303 RT log K  

 
G

o
 = -2.303 x 8.314 x 300 x log 10  

 
G

o
 = -5744.1 J 

 

9. Classify the following properties into Extensive and Intensive properties. [ Heat Capacity, 

Enthalpy,  Refractive index, Surface Tension] 

Ans : 

Extensive Property Intensive Property 

Heat Capacity Refractive index 

Enthalpy Surface Tension 

 

10. Find the temperature above which the reaction becomes spontaneous   

                                 MgO(s) + C(s)  → Mg(s) + CO(g)          

  Given   H = 490 kJmol
-1

 and       ∆ S =198 JK
-1

mol
-1

 

Ans : 

 
 H = 490 kJmol

-1
 = 490000 Jmol

-1
 

        ∆ S =198 JK
-1

mol
-1

 

          ∆G = H – T S 

 At Equilibrium , ∆𝐆 = 0 

 
H  = T S 
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Answer the questions. ( 4  Score each) 

11. Match the following  

 

 Ans:    1-C 2- D 3-B 4-A 

12. Match the following  

A B 

1. Isothermal a)   No exchange of heat between 

system and surroundings  

2. Adiabatic b)  Constant Temperature 

3. Isobaric c) Constant Volume 

4. Isochoric d)   Constant Pressure 

 

 Ans:   1-b   2-a   3- d  4-c 

13. For  the reaction 4Fe(s) +  3 O2  (g) →  2Fe2O3 (s)  the entropy change is  -549 JK
-1

mol
-1

 at 298 K. 

In spite of the negative entropy change, why is the reaction spontaneous?  

Given   H = -1648 kJmol
-1 

. 

 Ans:  

 
 H =  - 1648 kJmol

-1
 = -1648000 Jmol

-1
 

 ∆ S = - 549JK
-1

mol
-1

 

 T = 298 K 

        ∆G = H – T S 

 
G = -1648000 – (298 x – 549) = -1648000 + 163602  = -1484398 J mol

-1 

          = -1484.398 kJ mol
-1

 

 

 Since G is negative ,  the reaction is spontaneous. 

 

A B 

1. Exothermic Reaction A) Reversible Reaction 

2. Isothermal Process B) Isochoric Process 

3. A process is carried out at 

constant volume 

C)   H < 0 

4. A process carried out 

infinitesimally slow steps  

D)  ∆ T = 0 
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14.A)  What is the difference between System and Surroundings? 

B) What are the different types of systems? 

 Ans:   The part of Universe which is under investigation and whose properties are being 

 measured is called as system. Anything outside the system is called as surroundings. 

  Universe = System + Surroundings 

 b).    

 1. Open System : A system which can exchange both energy and matter with surroundings  is 

 called as Open system.  Eg: Hot water in an open vessel  

 2. Closed  System :  A system which can exchange energy but not matter with surroundings  is 

 called as Closed  System . Eg : Hot water in a closed vessel 

 3. Isolated System :  A system which cannot exchange energy or matter with surroundings is 

 called as Isolated  System. Eg : Hot water in a thermos flask. 

 15. a)   State Hess‟s Law 

 b) Give the illustration of Hess‟s Law 

 Ans:  Hess’s Law states that the enthalpy change in a chemical reaction is the same 

 whether the reaction takes place in one step or in several steps 

 

 

                                            

 

 

 

 

 

 

 

 

The total enthalpy change is  y = x1+ x2 + x3  k J mol
-1 

A     D               H = y k J mol
-1

 

A      B               H = x1 k J mol
-1

 

B       C               H = x2 k J mol
-1 

C        D               H = x3 k J mol
-1
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UNIT   7 

EQUILIBRIUM 

 

Answer the questions. ( 1 Score each) 

1. Give the Arrhenius concept of acids and bases? 

 Ans. According to Arrhenius concept, acids are substances which give hydrogen ion (H
+
) 

 or hydronium ion (H3O
+
) in aqueous solution and bases are substances which give 

 hydroxyl ion (OH
-
) in aqueous solution. 

2. Give one example each for Arrhenius acid and base? 

 Ans.   HCl is an acid. 

  NaOH is a base. 

3. Write the expression for equilibrium constant Kp for the following equilibrium? 

                          2NOCl(g) ⇄  2NO(g) + Cl2(g)  

                                  NOCl
2

ClNO
2

P
p

p   
K 2




p
 

4. What is Conjugate acid – base pair? 

 Ans.: Acid - base pairs which are differed by a proton (H+) are called conjugate acid -

 base pair. 

5.Define the pH?  

 Ans.:  pH is defined as the negative logarithm of the hydrogen ion or hydronium ion 

 concentration in moles per litre (i.e. molarity).  

        pH = - log[H
+
] or pH = - log[H3O

+
] 

6. Select the Lewis acid from the following: (NH3, OH
-
, BCl3, Cl

-
) 

   Ans.: BCl3 

7. ......................... is an example for buffer solution. 

 a) Acetic acid    b) Sodium acetate c) Salt solution d) Blood 

   Ans.: d) Blood  

8.  Write the expression for ionic product ( KW ) of water? 

    Ans.:  KW= [H
+
][OH

-
]  
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9. PH + P OH  =  --------- 

 Ans.:  14 or  PKW 

10. Write conjugate acid and conjugate base of HCO3

-
? 

 Ans.:  Conjugate acid of HCO3

-
 is H2CO3 

  Conjugate base of HCO3

-
 is CO3

2- 

11. Write an equation for equilibrium constant in terms of concentration (Kc) for the equilibrium 

reaction given below. 

 Ans.:   Ag2O (s) + 2HNO3 (aq) ) ⇄      2 AgNO3(aq) + H2O(l)  

                    
2

3

2
3

C
][HNO

][AgNO
K   

Answer the questions. ( 2 Score each) 

12.  Define buffer solutions and write one example for an acidic buffer? 

 Ans.:   Solutions which resist the change in pH on dilution or with the addition of small 

 amount of acid or alkali are called Buffer solutions. 

 A mixture of acetic acid and sodium acetate acts as an acidic buffer . 

13. Give the relation between Kp and Kc, for the reaction given below?  

  2NOCI(g) ⇄      2NO(g)+Cl2(g)  

 Ans.: Kp = Kc (RT)
∆n

 

  Here ∆n =   nP(g) – nR(g) 

  = 3–2 = 1  

  So, Kp  = Kc RT 

14. H2O and HSO4
-
 can act as Bronsted acid and base. .For each case give the corresponding conjugate 

acid and conjugate base. 

 Conjugate Acid Conjugate Base 

H2O H3O
+
 OH

-
 

HSO4
-
 H2SO4 SO4

2-
 

 

15. Classify the following into Lewis acid and Lewis base?  

 i) H2O   ii) NH3  iii) AlCl3 iv) H
+
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Ans: 

 

 

 

16. (a) Write the expression for equilibrium constant, Kc for the reaction 

 4 NH3(g) + 5 O2(g)      ⇄      4 NO(g) + 6 H2O(g) 

b) What happens to the value of the equilibrium constant (Kc) when the above reaction is reversed? 

 (a)                              

  

 (b) When the reaction is reversed, the new equilibrium constant (Kc’) = 
𝟏

𝐊𝐜
 

17.                 CaCO3 (s) ⇄      CaO (s) + CO2 (g) 

 a) Write down the expression for Kp.  

b) What is the relation between Kp and Kc in the above reaction?  

Ans   a) Kp= 𝑷𝑪𝑶𝟐
 

  b) Here Δn = nP(g)-nR(g)  

  = 1 – 0 = 1 

  So Kp = Kc RT 

18. Examine the chemical equilibrium, 

  4NH3 (g) + 5O2(g)  ⇄     4NO(g) + 6H2O(g) 

(a) Write the expression for equilibrium constant(Kc) for the above equilibrium.  

(b) What happens to Kc, if the balanced equation is multiplied throughout by a factor of 2 ?  

Ans: (a) 
5

2
4

3

6
2

4

C
][O][NH

O][H[NO]
K  . 

        (b) If KC is multiplied throughout by a factor of 2, then the new KC will be KC
2
 

Answer the questions. ( 3 Score each) 

19.  At equilibrium, the concentrations of N2 = 3.0x10
-3

M, O2 = 4.2x10
-3

M and NO = 2.8x10
-3

M in 

a sealed vessel at 800K. What will be Kc for the reaction N2(g)+ O2(g) ⇄       2NO(g)? 

Ans:   

                                                       

 

Lewis Acid Lewis Base 

AlCl3 H2O 

H
+
 NH3 

0.622

M)M)(4.2X10(3.0X10

M)(2.8X10

]][O[N

[NO]
K

33

23

22

2

c











5

2

4

3

6

2

4

C
][O][NH

O][H[NO]
K 

31.07.2021 Downloaded from www.Hsslive.in ®



Focus Area Based Study Material -2021    XI 
 

Chemistry Association Palakkad (CAP) Page 39 
 

 20. For the  equilibrium, 2 NOCl (g) ⇄ 2NO(g) + Cl2(g), the value of equilibrium constant Kp is 1.8 x 10
-2

 at 

500 K. Calculate  Kc  for  this  reaction  at  the  same  temperature? 

Ans: 

                                       Kp= 1.8 x 10
-2

,      R = 0.083 L bar/K/mol 

,    ∆n  =  nP(g) -  nR(g)  

     =  3 - 2 = 1 

    T = 500K 

    Kp = Kc(RT)
∆n 

   
12 500)(0.083K1.8X10 

c  

  

4

2

C

4.33X10

0.083X500

1.8X10
K









 

 

21.    If the concentration of hydrogen ion in a soft drink is 3 x 10
-3

 M, calculate its  pH? 

Ans:  

                                          

 

22.  Calculate the pH of 1 x 10
-2

 molar aqueous solution of H2SO4? 

    H2SO4 
            
      2H

+
 + SO4

2- 

                                       [H
+
] = (2x1x10

-2
) 

    P
H 

= -log[H
+
] = - log(2x10

-2
) 

        =1.6989 

Answer the questions. ( 4 Score each) 

23.(a)Write the expression for equilibrium constant Kp for the following equilibrium? 

                          2NOCl(g) ⇄   2NO(g) + Cl2(g)  

(b) Find the value of Kc for the above equilibrium if the value of Kp is 1.8 x 10
-2

 atm at 600 K? 

2.523

)log(3X10

]log[HpH

M3X10][H

3

3
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(R= 0.0821 L atm K
-1

mol
-1

) 

 Ans:  (a) 
   

 2
NOCl

Cl
2

NO

p
 P

P    P
K

2 


  
 

  (b) Here Kp= 1.8 x 10
-2

, R = 0.0821 atm/K/mol,  

  Δn =  nP(g) - nR(g)   = 3 - 2  = 1  

   T = 600K 

  Kp = Kc(RT)
Δn

 

  1.8 x 10
-2

 = Kc (0.0821 x 600)
1
 

  600  0.0821

10  1.8
K

2

C







 

             Kc = 3.65 x 10
-4

 

24. Derive the relation between KP and Kc? 

 Ans: From Ideal gas equation PV= nRT 

  V

nRT
P   

  Here, n/V = Concentration in mol/m
3 

  Then p= CRT , also at constant temperature, pressure of the gas is proportional to its 

 concentration. 

  Consider a general reaction, 

  aA + bB  ⇌  c C + dD 

  Then  
)(P)(P

)(P)(P
K

b

B

a

A

d

D

c

C

P



  

  Rearranging pressure in terms of CRT we get, 

  KP = b)(aba

d)(cdc

(RT) [B]  [A]

(RT)  [D]  [C]







 

   

 

        

      

      = Kc(RT)
∆n 

  Thus KP = Kc(RT)
∆n 

  

Here ∆n = (number of moles of gaseous products) -(number of moles of gaseous reactants) 

 

n

ba

dc

b)(ad)(c

ba

dc

(RT)
[B]  [A]

[D]  [C]

(RT)
[B] [A]

[D]  [C]
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UNIT  8 

REDOX REACTIONS 

Answer the questions. ( 1 Score each) 

1)  What is disproportionation reaction? 

 Ans) The reaction in which same element undergo oxidation and reduction is called 

 disproportionation reaction. 

2) The oxidation number of sulphur in SO4
2-

 is ……… 

 Ans)  𝒙 +  𝟒 × −𝟐 =  −𝟐 

  x + −𝟖 = −𝟐 

  so  x = - 2 + 8 = 6 

3)  Calculate the oxidation number of Cr in K2Cr2O7 and P in H2P2O5. 

 Ans)  Oxidation no. of Cr in K2Cr2O7 = +6   ( 2+ 2x +7 ×  −𝟐  = 0,  2 x = 12,  x =6 ) 

  Oxidation no. of P in  H2P2O5 = +4     ( 2 + 2x + 5 ×  −𝟐 = 0,   2x = 8  , x = 4 ) 

 

4)  Among the following reactions, identify the one which is NOT a redox reaction. 

  I.  3Mg(s) + N2(g) →  Mg3N2(s) 

  II.  Fe(s) + 2 HCl (aq) →  FeCl2(aq) + H2(g) 

  III.  CaCO3(s) → CaO (s) + CO2 (g) 

  IV.  2 NaH(s) →  2Na(s) + H2 (g) 

  Ans )  III. CaCO3(s)  → CaO (s) + CO2 (g) 

5)  Calculate the oxidation number of Cr in Cr 2 O 3 and S in H 2 SO 4 . 

Ans. (a)  Oxidation no. of Cr in Cr 2 O 3 is +3   (2 x +3 ×  −𝟐 = 0,  2x =  6 ,  x = 6/2  = 3 ) and 

 the oxidation number of S in H 2 SO 4 is +6. ( 2+ x + 4 ×  −𝟐  = 0,  x = 8 -2 ,  x = 6 ) 
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6) Write the redox reaction involved when metallic cobalt is placed in a nickel sulphate solution. 

  Ans)  Co + Ni 
2+

→ Co 
2+

 + Ni 

7) How are oxidation and reduction related to the oxidation number? 

Ans) Oxidation is the process of increase in the oxidation number of an element and reduction 

 is the process of decrease in the oxidation number of an element. 

Answer the questions. ( 2 Score each) 

8)  In the reaction: Pb (s) + PbO2 (s) + 2H2SO4 (aq)                  2 PbSO4 (s) + 2H2O (l), identify 

 the following. 

 (i) The substance oxidised   (ii) The substance reduced 

 (iii) The oxidising agent   (iv) The reducing agent 

 

Ans)    (i) The substance oxidised: Pb  (Oxidation number increased from 0 to +2) 

     (ii) The substance reduced: Pb in PbO2  (Oxidation number decreased from +4 to +2) 

    (iii) The oxidising agent:  PbO2 

     (iv) The reducing agent:  Pb  

9)  When CuSO4 solution stored in iron vessel, the blue colour changes to pale green. Do you 

 agree with it? Justify 

 Ans) ) Yes. Iron can displace copper from CuSO4 solution and form FeSO4. So the blue 

 colour changes to pale green.  FeSO4  is green in colour.  

  Fe + CuSO4                    FeSO4 + Cu 

10)  Redox reactions can be considered as electron transfer reactions. In an experiment a copper rod 

 is dipped in AgNO3 solution. 

 a) What happens to the colour of the solution and why?  

 b) Identify the oxidising and reducing agents in this reaction.  
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 Ans)  a) The solution becomes pale blue in colour. This is because Cu displaces Ag from 

  AgNO3  solution.  Cu(NO3)2  is blue in colour. 

  Cu + 2AgNO3                         Cu(NO3)2 + 2Ag  

  (b)  Oxidising agent : AgNO3 

   Reducing agent : Cu  

11) Identify the oxidant and reductant in the following ionic equation 

  MnO4
- 
(aq) + Br

-
 (aq)  + H

+
 (aq)                    Mn

2+
(aq) + Br2(l) + H2O(l) 

 

Ans)   

 

 Oxidation number of Mn decreased from 7 to 2 , so undergone reduction.( oxidising 

 agent/ oxidant) . 

 Oxidation number of Br
-
 increased from -1 to 0 , so undergone oxidation.( reducing agent 

 / reductant). 

 

12)   Consider the reaction, CuO(s) + H2(g) → Cu(s) + H2O(g) 

 i) Identify the species which undergo reduction and which undergo oxidation. 

 ii) Identify the reductant and oxidant in the above reaction 

Ans :  

 

 i) Substance oxidised: H2  (0 increased to +1) 

 Substance reduced: CuO ( +2 decreased to 0) 

+7  – 2                 -1                  +1                       +2                  0           +1 -2 

MnO4- (aq) + Br- (aq)  + H+ (aq)   → Mn2+(aq) + Br2(l) + H2O(l) 

+2 -2       0                 0         +1 -2 

CuO(s) + H2(g)  →   Cu(s) + H2O(g) 
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 ii) Reductant: H2,    Oxidant: CuO 

 13)  Redox reactions are those reactions in which oxidation and reduction takes place 

 simultaneously. 

 Write any two redox reactions. 

      Ans)  

 

 

   3Mg(s) + N2(g) →  Mg3N2(s) 

  Fe(s) + 2 HCl(aq) →  FeCl2(aq) + H2(g) 

 14) During a group discussion, one of your friends argues that thermal decomposition of   

    KClO3  is a redox reaction while that of CaCO 3 is not a redox reaction. Give your  opinion 

     and substantiate. 

 Ans) In decomposition of KClO3 , Cl is reduced and O is oxidised. This reaction is a redox 

 reaction since there is both oxidation and reduction. 

   In decomposition of  CaCO 3 , there is no change in oxidation number of any species. So it 

 is not a redox reaction. 

Answer the questions. ( 3 Score each) 

 15) Balance the following Redox process by ion-electron method  ( Half reaction method) 

      ( Basic Medium) 

  P4(s) + OH
-
(aq)                      PH3(g) + HPO2

 –
 (aq) 

Ans) Step-1: 

  Assign the oxidation number of each element and find out the substance oxidised and reduced.  

 

 

 Here P4 is simultaneously oxidised and reduced. 

+2 -2       0           0         +1 -2 

CuO(s) + H2(g) → Cu(s) + H2O(g) 

0                              -3             +2  

P4 + OH –  →  PH3 + HPO2
 - 
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Step-2:  Separate the equation into oxidation half reaction and reduction half reaction.  

 Oxidation half:  P
4
→HPO

2
 -                   Reduction half:  P

4
→PH

3
 

Step-3:  

 Balance the atoms other than O and H in each half reaction individually.  

 Oxidation half:  P
4
→4 HPO

2
 -  Reduction half:  P

4
→4 PH

3
 

Step-4:  

 Now balance O and H atoms. Add H2O to balance O atoms and H
+
 to balance H atoms. Since 

 the reaction occurs in basic medium also add equal number of OH
-
 ions on both sides of the 

 equation.  

 Oxidation half:  P
4
+ 8H2O + 12OH

 –
→4HPO2

 
-
   + 12 H

+
 + 12 OH 

–
 

 Or    P4+ 8H2O + 12OH
 –

→4 HPO2
 -   + 12H2O 

 Or    P
4
+ 12OH

 –
→4 HPO2

 -   + 4 H2O 

 Reduction half:  P
4 + 12 H

+
 + 12 OH 

–
→4 PH3  + 12 OH 

–
 

 Or    P
4 + 12 H2O→4 PH3  + 12 OH 

–
 

Step -5: Now balance the ionic charges. For this add electrons to one side of the half reaction.  

 Oxidation half: P
4
+ 12OH

 –
→4 HPO

2
 -   + 4 H2O+ 8e–  

 Reduction half:  P
4 + 12 H2O+ 12e -→ 4 PH

3
  + 12 OH 

–
 

Step-6: Now equate the electrons.  

 Oxidation half: 3P
4
+ 36 OH

 –
→12 HPO

2
 -   + 12 H2O+  24 e–  

 Reduction half:  2 P
4 + 24 H2O+24 e -→8PH

3
  + 24 OH 

–
 

Step-7: Now add the two half reactions 

 3P
4
+ 36 OH

 –
+2P

4 +24 H2O+24 e -→12 HPO2
 - +12 H2O+  24 e

–
+ 8PH3 +24 OH 

–
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+6   -2            +4  -2            +3            +6 -2 

Cr2O7
2- + SO3

2-→ Cr3+  + SO4
2- 

 3P
4
+ 36 OH

 –
+2P

4 +24 H2O+24 e -→12 HPO2
 - +12 H2O+  24 e

–
+8PH3 +24 OH 

–
 

 5P
4
+ 12 OH

 –
+12 H2O  →  12 HPO2

 -+ 8PH3 

16) Balance the following equation using half reaction method. 

 Cr2O7
2-

(aq) + SO3
2-

(aq) → Cr
3+

 (aq) + SO4
2-

(aq) [In acidic medium]  

Ans) Step-1: 

  

 

 Assign the oxidation number of each element and find out the substance oxidised and reduced.  

 Here S got oxidised and Cr got reduced. 

Step-2:  

 Separate the equation into oxidation half reaction and reduction half reaction.  

 Oxidation half:    SO
3
2-→  SO

4
2-  

Reduction half:  Cr2O7
2-→ Cr3+ 

Step-3:  

 Balance the atoms other than O and H in each half reaction individually.  

 Oxidation half:  SO
3
2-→  SO

4
2-  

Reduction half:  Cr2O7
2-→ 2 Cr3+ 

Step-4:  

 Now balance O and H atoms. Add H2O to balance O atoms and H
+
 to balance H atoms.   

 Oxidation half:  SO
3
2-

+ H2O →  SO
4
2-

+2H
+
 

 Reduction half:   Cr2O7
2-+14 H

+ 
→ 2 Cr3+ + 7 H2O  

Step -5: Now balance the ionic charges. For this add electrons to one side of the half reaction.  

 Oxidation half:  SO
3
2-

+ H2O →  SO
4
2-

+2H
+ 

+ 2e–  

 Reduction half:   Cr2O7
2-+14 H

+ 
+ 6 e–→ 2 Cr3+ + 7 H2O  

Step-6: Now equate the electrons.  

 Oxidation half:  3  SO3
2-

+  3 H2O → 3 SO
4
2-

+ 6 H
+ 

+ 6 e–  

 Reduction half:    Cr2O7
2-+ 14 H

+ 
+ 6 e–→ 2 Cr3+ + 7 H2O  

Step-7: Now add the two half reactions 

 3  SO3
2-

+  3 H2O + Cr2O7
2-

+ 14 H
+ 

+ 6 e–→ 3 SO
4
2-

+ 6 H
+ 

+ 6 e– +2 Cr3+ + 7 H2O 

 SO3
2-

+  3 H2O + Cr2O7
2-

+ 14 H
+ 

+ 6 e–→ 3 SO
4
2-

+ 6 H
+ 

+ 6 e– +2 Cr3+ + 7 H2O 

 3  SO3
2-

+  Cr2O7
2-

+ 14 H
+ → 3 SO

4
2-

+ 6 H
+ 

 +2 Cr3+ + 4 H2O  
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+7   -2           -1            +4   -2          +5 -2 

MnO4 
- + Br - → MnO 2 + BrO3 

- 

 3 SO3
2-

+ Cr2O7
2-

+8 H
+ →3 SO4 

2- 
+ 2 Cr3++ 4H2O 

17) Permanganate ion reacts with bromide ion in basic medium to give manganese dioxide and 

bromate ion. Write the balanced equation for the reaction using half reaction method. 

Ans) Skeletal equation is: 

 MnO4 
- 
+ Br 

- 
→MnO 2 + BrO3

-
 

Step-1: 

  Assign the oxidation number of each element and find out the substance oxidised and reduced.  

 

 

 Here Br got oxidised and Mn got reduced. 

Step-2:  

 Separate the equation into oxidation half reaction and reduction half reaction.  

 Oxidation half:    Br - → BrO3 
-   Reduction half:  MnO

4 
- → MnO 2 

Step-3:  

 Balance the atoms other than O and H in each half reaction individually.  

 Oxidation half:  Br - → BrO3 
–  Reduction half:  MnO

4 
- →MnO2

 

Step-4:  

 Now balance O and H atoms. Add H2O to balance O atoms and H
+
 to balance H atoms.  Since 

 the reaction occurs in basic medium also add equal number of OH
-
 ions on both sides of the 

 equation. 

 Oxidation half:  Br - +3 H2O + 6OH 
–
→ BrO3 

-+ 6H
+  

+ 6 OH 
–
 

 Reduction half:   MnO4 
-  +4 H+  

+ + 4 OH 
–
→ MnO2+ 2 H2O + 4 OH 

–
 

Step -5: Now balance the ionic charges. For this add electrons to one side of the half reaction.  

 Oxidation half:  Br - +3 H2O + 6OH 
–
→ BrO3 

-+ 6H
+  

+ 6 OH 
–
+ 6e–  

 Reduction half:   MnO4 
-  +4 H+  

+ 4 OH 
–
+ 3e– → MnO2+ 2 H2O + 4 OH 

–
 

Step-6: Now equate the electrons.  

 Oxidation half:  Br - +3 H2O + 6OH 
–
→ BrO3 

-+ 6H
+  

+ 6 OH 
–
+ 6e–  

 or   Br - +3 H2O + 6OH 
–
→ BrO3 

-+ 6H2O 
–
+ 6e–  
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+2            +6    -2            +1            +3                +3            +1  -2 

Fe 
2+

 + Cr
2
O

7 
2-

 + H +  → Fe 
3+

 + Cr 
3+

  +     H
2
O  

 Reduction half:   2MnO4 
-  +8H

+  
 + 8OH 

–
+ 6e– → 2MnO2+ 4 H2O + 8 OH 

–
 

 or   2MnO4 
-  +8H2O+ 6e– → 2MnO2+ 4 H2O + 8 OH 

–
 

Step-7: Now add the two half reactions 

2MnO4 -+8H2O+ 6e–+Br -+3H2O +6OH 
–  

→2MnO2+ 4H2O+ 8OH 
–
+BrO3 -+6H

+ 
+6OH 

–
+6e– 

2MnO4 
-+8H2O+ Br -+3H2O +6OH

–  
→2MnO2+ 4H2O+ 8OH 

–
+BrO3 

-+6H
+ 

+6OH
–
 

 2MnO4 
-+8H2O+Br -+3H2O → 2MnO2+ 4H2O+ 8OH 

–
+BrO3 

-+6H
+ 

 

 2MnO4 
-+11H2O+Br -  →  2MnO2+ 10 H2O+ 2OH 

–
+ BrO3 

- 

 2MnO4 
- + H2O + Br -  →  2MnO2 + 2OH 

– 
+  BrO3 

- 

18) Balance the following equation by the half reaction method.(Acidic Medium) 

 Fe 
2+

(aq) + Cr2O 7
2-

(aq) + H 
+

(aq)→ Fe 
3+

(aq) + Cr 
3+

(aq) + H2O(l) 

Ans) Step-1: 

  Assign the oxidation number of each element and find out the substance oxidised and reduced.  

 

 Here Fe got oxidised and Cr got reduced. 

Step-2:  

 Separate the equation into oxidation half reaction and reduction half reaction.  

 Oxidation half:  Fe 2+→ Fe 3+   Reduction half:   Cr2O7
2-→ Cr3+ 

Step-3:  Balance the atoms other than O and H in each half reaction individually.  

 Oxidation half:  Fe 2+→ Fe 3+   Reduction half:   Cr2O7
2-→ 2 Cr3+ 

Step-4:  

 Now balance O and H atoms. Add H2O to balance O atoms and H
+
 to balance H atoms.   

 Oxidation half:  Fe 2+→ Fe 3+ 

 Reduction half:   Cr2O7
2-+14 H

+ 
→ 2 Cr3+ + 7 H2O  

Step -5: Now balance the ionic charges. For this add electrons to one side of the half reaction.  

 Oxidation half:  Fe 2+→ Fe 3++1e–  

 Reduction half:   Cr2O7
2-+14 H

+ 
+ 6 e–→ 2 Cr3+ + 7 H2O  

Step-6: Now equate the electrons.  
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 Oxidation half:  6 Fe 2+→ 6 Fe 3++6 e–  

 Reduction half:   Cr2O7
2-+14 H

+ 
+ 6 e–→ 2 Cr3+ + 7 H2O  

Step-7: Now add the two half reactions 

 6 Fe 2+ + Cr2O7
2- + 14 H

+  
+ 6 e–→ 2 Cr3+ + 7 H2O  + 6 Fe 3++ 6 e–  

 6 Fe 2+ + Cr2O7
2- + 14 H

+  
→ 2 Cr3+ + 6 Fe 3++ 7 H2O 

Answer the questions. ( 4 Score each) 

19) Redox reactions are classified into four types. Describe  them with suitable examples. 

Ans)  Combination reactions: 

 A combination reaction may be denoted as A + B → C Here either A or B or both A and 

B must be in the elemental form.  

 E.g. C (s) + O2 (g) →CO2 (g)  

Decomposition reactions: 

 Decomposition reactions are the opposite of combination reactions. It involves the 

breakdown of a compound into two or more components, in which at least one must be in the 

elemental state. It may be denoted as: C → A + B.  

 E.g.: 2NH3 (g)→ N2 (g) + 3H2 (g)  

Displacement reactions: 

 Here an ion (or an atom) in a compound is replaced by an ion (or an atom) of another 

element. It may be denoted as: X + YZ → XZ + Y 

  E.g.: Zn + CuSO4 → ZnSO4 + Cu  

Disproportionation reaction 

 The reaction in which same element undergo oxidation and reduction is called 

disproportionation reaction. 

 2H2O2→ O2 + 2H2O 

(here oxygen in Hydrogen peroxide having oxidation number -1 changed to 0 in oxygen and -2 

in water). 
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UNIT  9 

“HYDROGEN” 

Questions with score 1 

1. Which among the following is a molecular hydride?  

 a) LiH   b) NH3  c) CrH  d) LaH 2.87  

 

Ans: b) NH3 

 

2. „Syn gas‟ is a mixture of ……………. 

 . i) CO and H2O  ii) CO and H2   iii) CO2 and H2  iv) CH4 and CO 

 Ans:  : ii) CO and H2  

3. Give examples of any two electron-rich hydrides. 

 

Ans) NH3,  H2O 

 

4. . Hard water contains calcium and magnesium salts. Therefore it does not lather with soap.  

Hard water is harmful for boilers. Why? 

 

Ans) Hard water results in scale formation in boilers, which leads to boiler explosion. 

 

5. Hydrogen peroxide is stored in plastic vessels in dark. Why? 

 

Ans) This is because in presence of light, H2O2 decomposes slowly and forms water and 

dioxygen.  

 2H2O2 (l) → 2H2O(l) + O2 (g) 

 

6. Suggest a disadvantage of hard water. 

 

Ans) It is not suitable for laundry. Also it reduces the efficiency of boilers. 

 

7. Hard water does not give ready lather with soap. Account for this observation 
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Ans) Hard water forms scum/precipitate with soap. Soap containing sodium stearate 

(C17H35COONa) , it reacts with hard water to precipitate out Ca/Mg stearate. So it will not 

form lather. 

 

8.  The process of producing 'syngas' from coal is called.... 

Ans)  Coal gasification 

9) Elements in which one of the following group/groups of the periodic table do not form hydrides? 

 i) Groups I5, 16, 17     ii) Group 18          iii) Groups 7, 8, 9     iv) Group 14  

 

Ans )  ii) Group 7, 8, 9 

 

Answer the Questions ( 2 score each) 

10. Give a reason for the following : 

 a) H2O2  is stored in wax-lined glass or plastic vessels in dark.  

b) Hard water is not suitable for laundry.  

 

Ans: a) This is because in presence of light, H2O2 decomposes slowly and forms water and 

dioxygen.  

   2 H2O2 (l) → 2 H2O (l) + O2(g)  

b) Hard water does not readily form lather with soap. So it is not suitable for laundry 

11.  A sample of river water does not give lather with soap easily when it is cold, but on heating 

gives ready lather with soap. Why? 

Ans.  It is due to temporary hardness. Bicarbonate of calcium or magnesium is dissolved in 

this water. On heating the bicarbonates decomposes and form insoluble carbonates. 

12) Hydrides are binary compounds of hydrogen with other elements. Give one example each for 

electron deficient and electron rich hydrides. 

Ans)  Electron deficient hydride: B2H6  

Electron rich hydride: NH3 

13. What is  water-gas shift reaction ? 
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 Ans. The production of dihydrogen can be increased by reacting carbon monoxide of 

syngas mixtures with steam in the presence of iron chromate as catalyst.  

 

 

14. Hard water does not give ready lather with soap. What is the reason for hardness?  

 

 Ans.  Presence of calcium and magnesium salts in the form of hydrogencarbonate, 

chloride and sulphate in water makes water ‘hard’ 

15. How high purity (>99.95%) dihydrogen is prepared? 

Ans. High purity (>99.95%) dihydrogen is obtained by electrolysing warm aqueous barium 

hydroxide solution between nickel electrodes 

16. Explain the production of dihydrogen by the electrolysis of brine solution. 

Ans) Dihydrogen  is obtained as a byproduct during the electrolysis of brine solution. During 

electrolysis, the reactions that take place are: 

 

The overall reaction is,  

 

Answer the Questions (Each carry 3 score ) 

 

17. Briefly explain the different types of hydrides.  

 Ans: Hydrides are classified into three:  

i) Ionic or saline or salt-like hydrides: These are stoichiometric compounds of hydrogen with s-

block elements. They are crystalline, non-volatile solids and conduct electricity in the molten state 

or in aqueous solution state.  

e.g. NaH, KH, CaH2, BaH2 etc. 
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 ii) Covalent or Molecular Hydrides: These are the hydrides of p-block elements.  

Examples are CH4, NH3, H2O and HF. Being covalent, they are volatile compounds.  Molecular 

hydrides are further classified into three according to the relative numbers of electrons and bonds in 

their Lewis structure - (i) electron-deficient, (ii) electron-precise and (iii) electron-rich hydrides. 

iii) Metallic or interstitial Hydrides: These are formed by d-block and f-block elements. However, 

the metals of group 7, 8 and 9 do not form this hydride. They are almost always nonstoichiometric, 

being deficient in hydrogen. They conduct heat and electricity. e.g. LaH2.87, YbH 2.55, etc 

18.  About 18% of the total production of dihydrogen is from coal.  

a) What is „coal gasification‟?  

b) How is dihydrogen produced by „water gas shift reaction‟?  

Ans: 

a) The process of producing 'syngas' from coal is called 'coal gasification'.  

 

b) When steam is passed over syngas mixture in the presence of iron chromate as catalyst, we 

get more amount of H2 This is called water-gas shift reaction.  

 

19. Hydrogen is the most abundant element in the universe. But in Free State it is almost not found 

in earth‟s atmosphere. 

 a) Suggest any methods for the preparation of H2 gas by selecting any suitable substance . 

b) Do you expect carbon hydrides of the type CnH 2n+2 to act as Lewis acid or base? Why?   

Ans: a)1.  Electrolysis of acidified water using platinum electrodes gives hydrogen 

 2. High purity (>99.95%) dihydrogen is obtained by electrolysing warm aqueous barium 

 hydroxide solution between nickel electrodes 

 b) They cannot act as Lewis acid or Lewis base because they do not contain vacant orbitals or 

lone pairs of electrons. They are electron precise hydrides. 
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20.  Hydrogen reacts with most of the metals and non metals to form hydrides. Explain the different 

types of covalent hydrides with suitable examples.  

 

 Ans) Covalent hydrides are of three types - electron-deficient, electron-precise and electron-

rich hydrides.  

An electron-deficient hydride has very few electrons for writing its Lewis structure. E.g. 

Diborane (B2H6). All elements of group 13 will form electron-deficient compounds. They act 

as Lewis acids (i.e. they accept electron pairs).  

 

Electron-precise hydrides have the required number of electrons to write their Lewis 

structures. All elements of group 14 form such compounds (e.g., CH4, SiH4 etc.)  

 

Electron-rich hydrides have excess electrons which are present as lone pairs. Elements of 

group 15 to 17 form such compounds. They behave as Lewis bases (i.e., electron donors) 

 

Answer the Questions ( 4 score each) 

21. The efficiency of a boiler is found to decrease when boiler scales are formed.  

a) Which are the possible compounds present in water for scale formation?  

( b) Write the chemistry of scale formation.  

Ans: a) Ca(HCO3)2 or Mg(HCO3)2   (Calcium bicarbonate or Magnesium bicarbonate) 

 

b) On heating the bicarbonates decomposes to form carbonates, which are responsible for 

scale formation. 

  Mg(HCO3)2 →MgCO3 ↓ + 2CO2 ↑ + H2O 

 Ca(HCO3)2 →CaCO3 ↓ + H2O + CO2 ↑ 

 

22. Explain different methods to prepare Hydrogen commercially. 

(i) Electrolysis of acidified water using platinum electrodes gives hydrogen. 

(ii) High purity (>99.95%) dihydrogen is obtained by electrolysing warm aqueous barium 

hydroxide solution between during  the electrolysis of brine solution. 

(iii) Reaction of steam on hydrocarbons or coke at high temperatures in the presence of 

catalyst yields hydrogen 

. 
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UNIT 10 

s BLOCK ELEMENTS 

 

Answer the questions. ( 1 Score each) 

 

1.  Dead burnt plaster is 

                     Ans: anhydrous  CaSO4 

 

2.  Dilute solutions of alkali metal in Ammonia are…………….magnetic in nature. 

         Ans: paramagnetic 

 

3.  Strongest reducing agent among alkali metals is       .....     

           Ans : Li 

 

4.  The product obtained when quicklime is mixed with water is     ....... 

           Ans: Ca(OH)2  or Slaked lime 

 

5.  Sodium carbonate is manufactured by  ,....... 

   Ans: Solvay process 

 

6.  Soda Ash is    ................ 

  Ans: anhydrous Na2CO3 

7. What is bleaching powder?   

         Ans:  Ca(OCl)Cl  . It is prepared by passing chlorine gas through dry slaked lime. 

Answer the questions. ( 2 Score each) 

8. Alkali metals when dissolved in liquid Ammonia give deep blue solutions, why?      

    

    Ans: Alkali Metals when dissolved in Ammonia,   metal ions and electrons gets  associated 

with ammonia. These electrons are called ammoniated electrons or solvated electrons. The 

deep blue colour of the solution  is due to these ammoniated electrons. 

 

9. Give the characteristics of solution obtained by dissolving an alkali metal  in liquid ammonia. 
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Ans: 

1. If the solution is dilute, then it is 

 deep blue in colour  

 paramagnetic in  nature 

 Good conductors, 

2. If the solution is concentrated, then it is 

 bronze coloured 

  diamagnetic in nature. 

 

10.  Lithium shows anomalous properties. Why? 

     Ans:  Due to its small size, high polarising power and non availability of "d" electrons. 

 

11 . Write any two anomalous properties  of lithium 

Ans: 

1.  Lithium forms only monoxide . 

2.  Lithium is much harder and has higher melting and boiling point than other 

  alkali metals 

 

12. Solvay process cannot be used for the preparation of potassium carbonate. Give reason. 

   Ans: Solvay process cannot be used for the preparation of potassium carbonate(K2CO3) 

 because potassium bicarbonate(KHCO3) is highly soluble in water that it does not get 

 precipitated by adding NH4HCO3 . 

 

13.  What is setting of cement?     

 Ans: When mixed with water,the setting of cement takes place to give a hard mass. 

 During  this process the hydration of the silicates and aluminates occur and a large 

 amount of  heat is evolved. 

 

14. What is the purpose of adding gypsum during cement manufacture? 

      Ans:  The purpose of adding gypsum is to slow down the process of setting of the cement 

 so  that it gets sufficiently hardened. 

 

15. When carbon dioxide is passed through lime water it turns milky,give reason.   
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 Ans:  When carbon dioxide is passed through lime water it turns milky due to the 

 formation  of insoluble calcium carbonate. 

 

 

16. Write any two uses of  Washing soda, Baking soda, Quick lime, Slaked lime, Limestone and 

Plaster of Paris. 

 

     1.Washing soda, sodium carbonate  (Na2CO3 )  

●  It is used in water softening ,laundering and cleaning 

●  It is used as a laboratory reagent. 

      

 2.Baking soda,Sodium Bicarbonate(NaHCO3) 

●  Mild antiseptic for skin infection 

● It is used in fire extinguisher  

      

 3. Quick lime (CaO) 

●  It is an important primary material for the manufacture of cement 

●  It is used in the purification of sugar 

      

 4. Slaked lime Ca(OH)2 

●  It is used in whitewashing due to its disinfectant nature 

● It is used in glass making, tanning and for purification of sugar 

       

5. Limestone, calcium carbonate(CaCO3) 

●  It is used as a building material in the form of marble 

●  Calcium carbonate is used as a flux in the extraction of metals. 

      

 6. Plaster of Paris ( CaSO4. ½  H2O) 

●   It is used in building industry as well as plasters. 

●  It is used in dentistry, in ornamental work and for making statues 

 

17.  A on heating gives B, which on reaction with water gives C. Very clear solution of C known as 

lime water. Identify  A, B and C 
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Ans:  The reactions can be summarized as follows : 

  A 
∆
→ colourless gas + B 

  B + H2O → C  

This is possible only when if A is CaCO3. The reactions are as follows  

  CaCO3   
∆
→  CO2  + (residue) CaO 

  So B is CaO. 

  CaO+  H2O   → Ca(OH)2   

So C is Calcium Hydroxide. 

  Thus, calcium carbonate on heating gives colourless gas carbon dioxide and residue calcium 

oxide. Calcium oxide reacts with water to form calcium hydroxide. 

Answer the questions. ( 3 Score each) 

18. Match the following 

 1. CaSO4.1/2H2O   A) Limestone  

       2. CaCO3                 B)   Quick lime 

       3. Na2CO3                C)  Slaked lime 

      4. NaHCO3               D) Washing soda 

      5.  CaO                      E) Baking soda 

     6.   Ca(OH)2                F) Plaster of Paris 

Ans:  

  1-F 2-A 3-D 4-E 5-B 6-C     

19. Explain solvay process. 

   Ans:     Solvay process is used for the manufacture of sodium carbonate(Na2CO3).In this 

process carbon dioxide gas is passed through concentrated sodium chloride (NaCl)solution 

saturated with ammonia(NH3). Ammonium carbonate ((NH4)2CO3)first formed is converted 

to ammonium bicarbonate (NH4HCO3)and finally react with NaCl to form sodium 

bicarbonate(NaHCO3). Sodium bicarbonate crystals are separated and heated to get sodium 

carbonate . 
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UNIT 11 

p BLOCK ELEMENTS 

Answer the questions. ( 1 Score each) 

1) The element which exists in liquid state for a wide range of temperature and can be used for 

measuring high temperature is……………….. 

 (i) B (ii) Al  (iii) Ga  (iv) In 

 Answer – iii )Ga 

2) Self linking property of Carbon is known as………………. 

 Answer - Catenation 

3) What is called Inorganic benzene ? 

 Answer - Borazine, (B3N3H6 ) 

4) Three centered two electron bonds in diborane are also known as…………… 

 Answer - Banana bonds 

5) Thermodynamically the most stable form of carbon is…………… 

 (a)diamond  (b) graphite  (c) fullerenes  (d) coal  

 Answer – b) Graphite 

6)What is dry ice?  

 Answer - Solid carbon di oxide 

7) Write the general formula of Silicones? 

 Answer :  – (R2SiO)n– 

8)Why is CO called a poisonous gas? 

 Answer -Carbon monoxide reacts with haemoglobin to form carboxy haemoglobin. 

9)Write the chemical formula of Diborane? 

 Answer :-B2H6 

10)What is the state of hybridisation of carbon in Diamond? 

 Answer:-  sp
3 

11.General outer electronic configuration of P block elements  is..... 

     Answer:  ns² np
1-6

 (except Helium) 

 

12 Hybridisation of carbon in Graphite is............ 

 Answer:  sp² 
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13.  Which allotrope of carbon has layered structure. ? 

 Answer:  Graphite 

 

14. The allotrope of carbon used as  an abrasive for sharpening hard tools is........ 

 Answer:  Diamond 

 

15. Allotrope of carbon is used as a dry lubricant in machine ?  

 Answer: Graphite  

 

16 All carbon atoms of fullerene undergo …..hybridisation 

 Answer:  sp² 

 

17.  Buckminster fullerene is ............... 

 Answer:   Allotrope of carbon or C- 60 

18. What is water gas or syngas ? 

 Answer :   Mixture of CO and H2 

 

Answer the questions. ( 2 Score each) 

19) Write any two uses of Silicones? 

Answer. – 1) They are used as sealant, greases, electrical insulators and for water proofing of  

  fabrics.  

  2) Being biocompatible they are also used in surgical and cosmetics. 

 20) Write any two difference in properties of diamond and graphite on the basis of their structures. 

Answer: Since diamond exists as a three dimensional network solid, it is the hardest substance 

known with high density and high melting point. Whereas in graphite, any two successive layers are 

held together by weak forces of attraction. This makes graphite soft. In graphite, carbon atom is sp
2
 

hybridized whereas in diamond, carbon atom is sp
3
 hybridized. 

21) Write any method for the preparation of Diborane. 

Answer - The industrial synthesis of diborane involves the reduction of BF3 by sodium hydride, 

lithium hydride or lithium aluminium hydride:  

  2 BF3 + 6 NaH 
450 𝐾
     B2H6 + 6 NaF. 
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22) Write any two uses of carbon monoxide. 

Answer:-  a) Reducing agent in metallurgy 

       b)Used in the manufacture of methanol 

23) Briefly describe the structure of diborane.  

Answer. 

 

 

Two Boron atoms and four terminal hydrogen atoms are co-planar whereas two bridging hydrogen 

are present in perpendicular plane. One bridging hydrogen is above the plane and other bridging H 

atom is below the plane 

24) How are fullerenes prepared? 

Answer -Fullerenes are made by heating of graphite in an electric arc in the presence of inert gases 

such as helium or argon. 

25) How diborane reacts with 

 1. Oxygen? 

 2. Water? 

Answer:-1. Diborane catches fire spontaneously upon exposure to air. It burns in oxygen 

releasing an enormous amount of energy. 

B2H6 + 3O2 → B2O3 + 3H2O; ∆rH
Θ

 = -1976 kJ mol
-1

 

  2. Diborane is readily hydrolysed by water to give boric acid. 

B2H6(g) + 6H2O(l) → 2B(OH)3(aq) + 6H2(g) 

26) How is diborane prepared in the laboratory? 

Answer - Diborane can be conveniently prepared in the laboratory by the oxidation of sodium 

boronhydride with iodine. 

2NaBH4 + I2 → B2H6 + 2NaI + H2 
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27) What are silicones? 

Answer:-Silicones are polymeric organosilicon compound having C-Si and Si-O-Si bonds or 

R2SiO units. General formula – (R2SiO)n – 

 R → methyl or phenyl group. 

28) Explain why Graphite is used as a lubricant in machines. 

Answer:   Graphite has a layered structure. It cleaves easily between the layers and, therefore, 

it is very soft and slippery. For this reason graphite is used as a dry lubricant in machines 

running at high temperatures, where oil cannot be used as a lubricant. 

 

29. Explain why diborane is an electron deficient compound.  

 

 Answer: Diborane (B₂H6) has 4 terminal B-H bonds and  two bridge B-H-B bonds which are 

three centered  two electron (3C 2ē) bonds or  banana bonds .Thus  diborane is an  electron 

deficient compound. 

 

30. Explain the structure of Buckminsterfullerene. 

Answer: It contains twelve 5 membered rings  and twenty 6 membered   rings of carbon. The 

six membered rings are fused  to other  five and six membered rings. All the carbon atoms are 

sp
2 
hybridised  

Answer the questions. ( 3 Score each) 

31. Diamond is hard and non conducting but graphite is soft and conducting . why ?  

 

Answer: In diamond each carbon atom is sp³ hybridised and is joined tetrahedrally to four 

neighbouring carbon atoms. This three dimensional network of strong covalent bonds make 

diamond very hard and as there is no free electrons, diamond  is a bad conductor of electricity. 

 

In graphite each carbon atom is sp
2
 hybridised and is linked to three neighbouring carbon atoms in 

the same plane to form hexagonal rings. The fourth electron present in the unhybridised p orbital on 

each carbon atom form pi bonds. These π electrons are delocalised to make graphite electrically 

conducting. Graphite cleaves easily between the layers and, therefore, it is very soft and slippery. 
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32. Sketch the structures of diamond, graphite and fullerene. What are hybridisation of carbon 

atoms in each? 

 Answer:                            Diamond         ( hybridisation :sp³) 

 

 

 

               

    

 Graphite     (hybridisation :sp
2
)

    
Fullerene    (hybridisation : sp²) 

 

 

 

 

 

 

33. What are producer gas and water gas?  Give preparation mentioning their use. 

Answer: The mixture of CO and H2 is known as water gas or syngas. It is prepared by passing 

 steam over hot coke. Water gas is used to remove carbon monoxide from fuel cell. 

 

                     C(s) + H2O    
473−1273 K 
          

 CO + H2 

 

The Mixture of  CO and N2 is  known as producer gas.  If air is  passed over hot coke producer gas 

is formed. Producer gas was used primarily as an industrial fuel. 

  2C+ O2+ 4N2  
1273 K 
      

 2CO + 4 N2 

 

34   Define allotropy. What are the allotropic forms of  carbon? 

 

 Answer: The existence of an element in two or more  forms with  same chemical properties but 

different physical properties is known as allotropy. The important crystalline allotropes of carbon 

are diamond, graphite and fullerene. Amorphous forms of carbon are carbon black, charcoal and 

coke  
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UNIT  12 

ORGANIC CHEMISTRY- SOME BASIC PRINCIPLES 
AND TECHNIQUES 

Questions carry 1 scores for each subdivision 

 

1. Give the IUPAC names of the following compounds 

 

a)                                                                        b)   

 

 

c)                                                                       d)                               

   

 

e) 

 

    

Answer 

       a )   propylbenzene 

       b)  3-methylpentanenitrile 

       c)  2,5-dimethylheptane 

       d)  3-bromo-3-chloroheptane 

       e )  3- chloropentanal 

 

2.Which of the following represents the correct IUPAC names for the compounds    concerned? 

    a)      2,2-Dimethylpentane       or       2-Dimethylpentane 

     b)          2,4,7-Trimethyloctane   or  2,5,7-Trimethyloctane 

     c)         2-chloro-4-methylpentane   or    4-chloro-2-methylpentane 

     d)   But-3-yn-1-ol      or   But-4-ol-1-yne 

 

 Answers 

        a)      The prefix‟ di” shows that there are two methyl groups in the chain . Thus the      correct  

IUPAC name would be 2,2-Dimethylpentane 

 

31.07.2021 Downloaded from www.Hsslive.in ®



Focus Area Based Study Material -2021    XI 
 

Chemistry Association Palakkad (CAP) Page 65 
 

b)         The locant number should start from the minimum. Here 2,4,7 is lower than 2,5,7. Thus the 

correct IUPAC name would be 2,4,7-Trimethyl octane 

 

c)    If the substituents in the chain are in equivalent positions ,then the lower member is given 

alphabetical order . Thus the correct IUPAC name would be 2- chloro-4-methylpentane 

 

d) Out of the 2 functional groups present in the given compound, the alcoholic group is the principal 

functional group thus the parent chain will have an – ol suffix, the IUPAC name would be           

But-3-yn-1-ol 

 

3) Which of the following is the correct IUPAC name? 

 

    a)   3-Ethyl-4,4-dimethylheptane 

    b)   4,4-Dimethyl-3-ethylheptane 

    c)   5-Ethyl-4,4-dimethylheptane 

   d)   4,4-Bis(methyl)-3ethylheptane 

 

      Ans: a 

 

4)  The IUPAC name for  

 

      a)1-hydroxypentane-1,4-dione 

      b)1,4-dioxopentanol 

      c) 1-carboxybutane-3-one 

     d)  4-oxopentanoicacid 

 

 Ans: d 

 

5)      The IUPAC name for 

 

 

        a)   1-chloro-2-nitro-4-methylbenzene 

        b)  1-chloro-4-methyl-2-nitrobenzene 

        c)   m-Nitro-p-chlorotoluene 
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 Ans:  b 

 

6)  In which  of the following functional group isomerism is not possible ? 

      a)  Alcohols 

      b) Aldehydes 

      c) Alkyl halides       

      d) Cyanides 

 

 Ans :Alkyl halides 

 

7. What is homologous series? 

Ans. A series of organic compounds in which adjacent members are differed by a –CH2 group 

is called a homologous series. They show a regular gradation in physical and chemical 

properties and represented by a general formula. They will have a common functional group. 

 

8. Give the chemical name of the compound responsible for the blue colour in the Lassaigne’s 

test for nitrogen. 

Ans.  Ferricferrocyanide    or   Iron (III) hexacyanoferrate (II)  

 

9. . C2H6 and C5H12 are members of a homologous series. What is the general molecular formula 

of this homologous series? 

Ans:  C n H 2n+2 

 

Answer the Questions (2 scores each) 

 

10. Consider structures i to vii and answer for the following questions 
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A) Which of the above pairs form metamers? 

 

Ans.  Pairs v and vi form pairs of  metamers. (Metamers of ethers). Here in compounds v and vi, the 

chain length is the same but the distribution of carbon is different ( length of alkyl group) on both 

the sides of functional group ie, oxygen. 

 

B)  Identify the pairs of compounds which are functional group isomers? 

 Ans.   i and v, i and vii, ii and v, ii and vi, ii and vii, iii and v , iii and vi, iii and vii, iv and v, iv and 

vi, iv and vii. 

 Alcohols are functional group isomer with ethers. 

 

C) Identify the compound represent position isomers. 

Ans. : i and ii, ii and iv, v and v are the position isomers. Position isomers are compounds having 

same  molecular formula and same functional group, but the position of functional group will be 

different. 

 

D) Identify the pairs of compounds that are chain isomers. 

Ans. i and iii, i and iv, ii and iii, ii and iv, v and vii, vi and vii are the chain isomers. Compounds 

having same molecular formula but differ in the length of carbon chain are called chain isomers. 

 

11. Name the compound whose  structure are given. 

 

 

Ans:  i) 3-Ethyl-4-methylhexane  ii) 5-Oxoheptanoic acid 

 

12. Give IUPAC name of  

 

     1 )                                                  2)            
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 Ans:  1)  3-Ethyl-1,1-dimethylcyclohexane 

 2) 4-Ethyl-2-methylaniline 

13.  Write the structural formula of the following compounds: 

i) Pent-4-en-2-ol 

ii)  6-Hydroxyheptanal 

iii) 2,4,7 – Trimethyloctane  

iv) 2-Chloro-4-methylpentane 

           Ans)    

 

 

 

14.  

 

 

 

 

15. Write the complete, condensed and bond line structural formulae of 2-bromobutane. 

 

16. What is 'sodium fusion extract'? How the presence of Nitrogen in organic compounds  

detected? 

Ans: Nitrogen present in an organic compound is  detected by “Lassaigne‟s test”. Here the 

organic compound is fused with metallic sodium in a fusion tube. It is then plunged into 

distilled water taken in a china dish. The solution is boiled and filtered. The filtrate is known as 

sodium fusion extract. 
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To one part of sodium fusion extract add freshly prepared ferrous sulphate (FeSO4) solution. It 

is heated to boiling, cooled and acidified with dil. H2SO4 . If Blue or green colouration or 

precipitate observed, the compound contains Nitrogen. 

Answer the Questions ( 4 scores each) 

17. Briefly explain the different types of structural isomerism shown by organic compounds with 

suitable examples. 

 Ans:  

 There are mainly four types of structural isomerism:  

a) Chain Isomerism: Isomers differ in carbon chain or skeleton are called chain isomers and the 

phenomenon is called chain isomerism.  

 E.g.: Pentane (C5H12) 

 

b) Position isomerism: Isomers which differ in the position of the substituent or side chain are 

called position isomers and the phenomenon is called position isomerism.  

E.g. : Alcohol with molecular formula C4H10O may be 1-butanol or 2-butanol 

 

c) Functional group isomerism: Isomers which differ in the functional group are called functional 

group isomers and the phenomenon is called functional group isomerism. This isomerism is shown 

by alcohols and ethers , aldehydes and ketones. 

 E.g. compound with the molecular formula C2H6O may be an alcohol ethanol (CH3-CH2OH) or an 

ether methoxymethane (CH3-O-CH3). 

 

b) Metamerism: Isomers which differ in the carbon chain (alkyl groups) around the functional 

group are called metamers and the phenomenon is called metamerism. It is commonly shown by 

ethers.  

E.g.: Ether with molecular formula C5H12O may be methoxybutane (CH3-O-CH2-CH2-CH2-CH3) or 

ethoxypropane (CH3-CH2-O-CH2-CH2-CH3). 
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18.  

 

 

 

 

 

 

 

19. How can you detect the presence of carbon and Hydrogen in an organic compound? 

Ans. : Organic compound is heated with copper (II) oxide [CuO]. Carbon present in 

the compound is oxidised to carbon dioxide and hydrogen to water. CO2 can be tested 

by passing through lime-water, which turns milky and water can be tested with 

anhydrous copper sulphate, which turns blue. 

C + 2CuO 
  ∆   
  2Cu + CO2 

2H + CuO   
  ∆   
   Cu + H2O 

CO2 + Ca(OH)2  
        
   CaCO3↓ + H2O 

5 H2O + CuSO4  
        
   CuSO4  5 H2O 

White         Blue 
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UNIT  13 

HYDROCARBONS 

Answer the questions. ( 1 Score each) 

1.  From the following, select the one in which Markovnikov‟s rule is best applicable. 

 i) C2H4 + HCl  ii) C3H6 + Br2  iii) C3H6 + HBr  iv) C3H8 + Cl2 

Ans:   iii) C3H6 + HBr 

2. Free rotation is possible with respect to a C – C bond in the case of alkanes. The repulsive 

interaction between the adjacent bonds in a conformation is called ………. 

Ans:   Torsional strain 

3. In a special condition, addition of HBr to unsymmetrical alkene takes place contrary to Markovnikov’s 

rule.  What is the special condition? 

Ans. The special condition is the presence of organic peroxide. 

 

Answer the questions. ( 2 Score each) 

4. What is Wurtz reaction? Give an example.  

 Ans: Alkyl halides react with metallic sodium in dry ether to form alkanes. This reaction is 

known as Wurtz reaction 

 

Answer the questions. ( 3 Score each) 

5. Complete the following reactions  

a)    2CH3 – Br + 2Na       
Dry Ether
        ? 

b)     CaC2 + 2 H2O         
                 
         ? 

c)  

Ans: a) Bromomethane react with metallic sodium in dry ether producing ethane (Wurtz 

reaction) 

   2CH3 – Br + 2Na       
Dry Ether
          CH3 – CH3 + 2NaBr                

                                                                          ethane 
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b) CaC2 + 2H2O                      C2H 2 + Ca (OH)2 

  Calcium carbide react with water producing acetylene gas.   

c) Cyclic Polymerisation: Ethyne molecule on passing through red hot iron tube at 873K 

give benzene. 

 

6. Analyse the following reaction  

           CH3 –CH =CH2 + H- Br            A+B  

a) Identify the product A and B  

b) Also name the related Rule. Which is the major product here?  

Ans: a) 

 

 b) Major product is 2- Bromo propane.  Rule is Markovinkov‟s Rule.  

7. Suggest alkane for the preparation of Toluene by aromatization, Write equation for this 

aromatization?  

Ans: n- heptane 

(Methyl benzene)   
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8. Write the product of the following reaction  

 ? 

c) Name the above reactions.  

Ans: a) Benzene   or           

 

b) 2- methyl pentane +  3- methyl pentane  

(CH3 – CH – CH2 – CH2 –CH3      &  CH3 –CH2 – CH- CH2-CH3)  

                

             CH3                                                            CH3 

c) a)- Aromatisation     b)- Isomerization  

 

9. Convert          a) Ethyne to ethanal    b)Propyne to Propanone                            

Ans. a)  

 

 b. Addition of water (hydration)  

 

 

10. Write the IUPAC names of the products obtained by addition reaction of HBr to hex-1-ene with 

the statement of related  rules  

1. In the absence of Peroxide  

2. In the presence of peroxide  
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Ans:  

 

Rule: When an unsymmetrical reagent adds across unsymmetric alkene  negative part of the reagent 

goes to carbon atom containing less number of hydrogen – Markovnikov‟s rule  

 

Rule: Peroxide Effect  

When an unsymmetric reagent adds across unsymmetric alkene in the presence of peroxide addition 

occurs against Markovinkov‟s Rule. That is negative part of the reagent goes to carbon atom 

containing more number of hydrogen atom.  

11. Write structures and IUPAC names of different structural isomers of alkenes corresponding to 

C5H10    

Ans:  

 

 

 

OR 
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12. How will you convert benzene in to  

a) Ethyl benzene   b)Nitro benzene  

Ans:  a) Friedel crafts alkylation Reaction. 

                                                                  + HCl 

Benzene is treated with chloroethane in the  presence of anhydrous Aluminium chloride.  

b)  By nitration   

 

 

 

13.  Draw Sawhorse and Newman‟s projections of the different conformers of ethane. Which 

among these is more stable? Justify your answer.     

              

Ans:   

                                   

                  

Staggered conformation is more stable, because it has minimum energy and least repulsion.   

14. Analyse the following reactions and write the products  in each reaction. Write the name of the 

reactions 

 

a) CH3 – CH2 –Cl + H2  
Zn / H+       
            ? 

b)  2 CH3 – CH2 – Cl +    2Na        
dry  ether      
           ?                                                

 Ans:  a) CH3 – CH3 (ethane) -  Reduction 

  b)  CH3 –CH2 – CH2 –CH3 (Butane)  , Wurtz Reaction  
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UNIT  14 

ENVIRONMENTAL CHEMISTRY 

SECTION A (1 MARK QUESTIONS) 

1. Which of the following is not a green house gas? 

 a) CO    b) O3    c) CH4    d) CO2 

Ans. CO 

2. What is the full form of BOD? 

Ans. Biochemical  Oxygen Demand 

3. P
H
 value of acid rain is …………… 

A) above 7.2 b)  below 5.6  c) Between 6 and 7  d)  7  

Ans.  Below 5.6 

4. Clean water would have BOD value …………. 

 a)5ppm  b)less than 5ppm   c)greater than 5ppm 

Ans.  Less than 5 ppm 

5. …………. is used in the dry cleaning of clothes 

Ans.  liquefied CO2 

SECTION B (Questions with score 2) 

6. Classify the following into gaseous and particulate air pollutants: 

 Dust, hydrocarbons, ozone, smog 

Ans. Gaseous air pollutants-hydrocarbons , ozone 

          Particulate air pollutants-dust,smog 

7. Carbonmonoxide is a poisonous gas. why? 

Ans. Carbonmonoxide binds to haemoglobin to form carboxyhaemoglobin which reduces the 

oxygen carrying capacity of blood. This oxygen deficiency results in headache, weak eyesight, 

nervousness and cardiovascular disorder. 

8. What is greenhouse effect? 

Ans. It is the phenomenon in which earth’s atmosphere traps the heat from sun and prevents 

it from escaping into outer space resulting in rise of atmospheric temperature. 

9. What is acid rain? 
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Ans. When p
H

 of the rainwater drops below 5.6,it is called acid rain.SO2 and NO2 present in 

polluted air are the major contributors to acid rain. 

10. What is classical smog? 

Ans. A mixture of smoke, fog and SO2 present in the atmosphere is called classical smog. It 

occurs in cool and humid climate. 

11. Suggest two methods for the control of photochemical smog. 

Ans. Use of catalytic converters in automobiles and planting certain plants such as pinus, 

Juniperus etc. 

12. Define the terms Biochemical Oxygen Demand and Eutrophication. 

Ans. Biochemical Oxygen Demand is the amount of oxygen required by microorganisms to 

oxidise organic matter present in polluted water. 

Eutrophication is the pollution of water by nutrients such as phosphate from detergents and 

fertilizers which accelerate the growth of algae and other plants in water. This reduces the 

dissolved oxygen and adversely affects aquatic life.  

13. Mention two important applications of green chemistry in day to day life. 

Ans.(a) Dry cleaning of clothes: Liquefied CO2 along with a suitable detergent is used for dry 

cleaning of clothes. It is less harmful. 

(b) Bleaching of paper: H2O2 along with a suitable catalyst is used for bleaching of paper. 

14. Give any two adverse effects of global warming. 

Ans. Increase of temperature due to accumulation of CO2 in the atmosphere is called Global 

 warming. 

 (a) Global warming increase infectious diseases such as yellow fever, dengue fever etc. 

 (b)It may lead to melting of polar ice caps which result in an increase of water level in 

 lakes, oceans etc. 

15. Write any 4 international standards for drinking water. 

Ans. Fluoride ion <1ppm 

 Sulphate ion  <500ppm 

 Nitrate ion  <50ppm and Lead < 50ppb 
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SECTION  C  (Questions with score 3) 

16 a) What is mean by the green house effect? (1½ ) 

  b) Explain what is mean by green house gases? (1½)  

Ans. a) When the concentration of carbon dioxide in the atmosphere is above the normal level 

(0.03%), it absorbs more infra-red radiation from the solar energy and hence the temperature 

of the earth’s atmosphere increases. This is known as Green house effect. 

b)The gases responsible for green house effect are called green house gases. They are CO2, 

methane, water -vapour, chlorofluorocarbons (CFC’s), nitrous oxide and ozone. 

17. The Taj Mahal in India has been affected by „acid rain‟. Explain the causes and harmful effects 

of acid rain. (3) 

Ans. The harmful effects of acid rain are: a) Acid rain is harmful for agriculture, trees and 

plants. b)It causes respiratory ailments and skin cancer in human beings and animals. c) It 

affects plants and animal life in aquatic ecosystem. d)It corrodes water pipes resulting in the 

dissolution of heavy metals into the drinking water. e) Acid rain damages buildings and other 

structures made of stone or metal. 

18. The phenomenon of global warming is due to green house effect. What are the consequences of 

green house effect? (3)  

Ans: Due to Green house effect (global warming) the average global temperature will increase. 

This will lead to the melting of polar ice caps and flooding of low lying areas all over the 

earth.  Increase in the global temperature results in the infectious diseases like dengue, 

malaria, yellow fever, sleeping sickness etc. 

19. Atmospheric pollution increases the global average temperature and the phenomenon is called 

global warming. 

 a) What are the major gases which contribute towards global warming? (1) 

 b) What can we do to reduce global warming? (2)  

Ans: a) CO2, methane, water vapour, chlorofluorocarbons (CFC’s), nitrous oxide and ozone.  
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 b) Global warming can be reduced by the following methods: a)Reduce the burning of fossil 

fuels by minimizing the use of automobiles. b)Plant trees  c)Avoid burning of dry leaves, wood 

etc. d)Aware the public about the bad effects of global warming. 

20. a)What is Green Chemistry?  (1) 

b)Give some applications of Green Chemistry in day-to-day life. (2) 

Ans. a)Green chemistry (also called sustainable chemistry) is an area of chemistry focused on 

the design of products and processes that minimize the use and generation of dangerous 

substances. 

b) (i) Dry Cleaning of Clothes: Liquefied carbondioxide, with a suitable detergent is used for 

dry cleaning clothes. (ii) Bleaching of Paper: Hydrogen peroxide  with suitable catalyst is used 

for bleaching paper. (iii) Synthesis of Chemicals: Ethanal is now commercially prepared by 

one step oxidation of ethene in the presence of ionic catalyst in aqueous medium. 

21. Organic matters such as leaves, grass, trash etc. are major pollutants in water. 

 a) How do organic pollutants affect aquatic life? (2) 

 b) What is Biochemical Oxygen Demand (BOD)? (1)  

Ans: a) As the amount of organic matter in water increases, more oxygen is required to 

decompose them by bacteria. So the amount of dissolved oxygen in water decreases. This 

causes oxygen dependent aquatic life to die. 

 b) The amount of oxygen required by bacteria to break down the organic matter present in a 

certain volume of a sample of water, is called Biochemical Oxygen Demand (BOD).. 

                                  SECTION D (Questions with score 4) 

22.a) What are the adverse effects of photochemical smog? (2) 

b) Write any two methods to control photochemical smog. (2) 

Ans.a) Adverse effects of photochemical smog: 

• Eye irritants 

• Nose irritation 

• Head ache 

• Chest pain 
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• Dryness of throat 

• Cough 

• Difficulty in breathing 

b) 1) Use catalytic converters in automobiles. 

2) Plant certain plants (e.g. Pinus) which can metabolise nitrogen oxide. 

23. a)Carbon monoxide gas is more dangerous than carbon dioxide gas. Why? (2) 

b)Write two major consequences of air pollution. (2) 

 Ans. a) CO combines with haemoglobin to forms a complex entity, carboxyhaemoglobin 

which is about 300 times more stable than oxy-haemoglobin. In blood, when the concentration 

of carboxyhaemoglobin reaches 3 -4%, the oxygen-carrying capacity of the blood is 

significantly reduced. In other words, the body becomes oxygen-starved. This results into 

headache, nervousness, cardiovascular disorder, weak eyesight etc. 

b)Air pollution causes global warming. 

 It leads to acid rain. 

24. a) Name the chemicals responsible for acid rain. (2) 

b) Statues and monuments in India such as Taj Mahal are affected by acid rain. How? (2) 

Ans.a) Oxides of nitrogen and sulphur, mist of hydrochloric acid and phosphoric acid etc. 

b) The air in the vicinity of Taj Mahal contains very high levels of oxides of sulphur and 

nitrogen. This results in acid rain which reacts with marble of Taj Mahal causing pitting. 

  CaCO3 + H2SO4 → CaSO4 + H2O + CO2 

  CaCO3 + 2HNO3 → Ca(NO3)2 +H2O + CO2 

As a result, the monument is being slowly eaten away and the marble is getting decolourised 

and lustreless. Thus, acid rain is considered as a threat to Taj Mahal. 

25. a)What are the major pollutants of water? (2) 

 b) What is meant by eutrophication? (2) 
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Ans. a)Micro-organism present in domestic sewages, organic wastes, plant nutrients, toxic 

metals, sediments, pesticides and radioactive substances, 

b) Eutrophication is the pollution of water by nutrients such as phosphate from detergents 

and fertilizers which accelerate the growth of algae and other plants in water. This reduces 

the dissolved oxygen and adversely affects aquatic life.  

26. a) Why usage of chlorofluorocarbons being discouraged? (1) 

 b).How is ozone formed in the atmosphere? (2) 

 c) Super sonic jet planes can contribute to ozone depletion by introduction of the gas straight to 

 the stratosphere (1) 

Answer 

a) The decomposition of CFC’s destroying ozone.  

 CF2Cl2(g) + hv → Cl
 .
 (g) + CF2Cl 

.
 (g) 

The reactive Cl atom reacts with O3 to form ClO radical. 

  Cl
.
 (g) + O3 → ClO

.
 (g) + O2(g) 

Thus each Cl atom produced, can destroy many O3 molecules. This leads to ozone depletion. 

 

27. a) What do you mean by greenhouse effect? write any consequence of it. (2) 

  b)Which gases are responsible for greenhouse effect? (2) 

Answer - 

a) Greenhouse effect is a process by which solar radiation is absorbed by greenhouse gases 

and the temperature of Earth's atmosphere is increased. 

This leads to melting of ice. So the sea level rises. 

b) The main gas responsible for greenhouse effect is CO2. Other greenhouse gases are 

methane, nitrous oxide, water vapours, chlorofluorocarbons (CFC’s) and ozone. 

28. a) Briefly explain Global Warming ? (2) 
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 b)Write the mechanism of formation of photochemical smog. (2) 

Answer 

a) As more and more infrared radiations are trapped, the atmosphere becomes hotter and the 

global temperature rises up. This is known as global warming. 

b) At high temp, the petrol and diesel engines, N2 & O2 combine to form NO which is emitted 

into atmosphere. NO is then oxidised in air to form NO2 which absorbs sunlight and form NO 

and free O atom. 

The O atoms being reactive and combine with O2 to form O3. 

  O2 (g) + O(g) → O3(g) 

The O3 react with NO formed by the photochemical decomposition of NO2. 

  NO(g) + O3(g) → NO2(g) + O2(g) 

NO2 and O3 are good oxidising agents and they react with unburnt hydrocarbons in the 

polluted air to form substances such as acrolein and formaldehyde. These are the main 

substances of photochemical smog. 

29. a)Why is green chemistry getting so much attention? (2) 

 b)Give two examples in which green chemistry has been applied. (2) 

Answer: 

a)Green chemistry is the design of chemical products and processes that reduce or eliminate 

the use or generation of hazardous substances. Reduces the negative impacts of chemical 

products and processes on human health and the environment. Lessens and sometimes 

eliminates hazard from existing products and processes. 

b) 1) Dry-Cleaning of clothes and laundry: Replacement of halogenated solvent like (CCl4) 

 by liquid CO2  which is less harmful to groundwater. 

 2) Bleaching of Paper: In place of chlorine H2 O2 is used for the bleaching of paper. 
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CAP ONLINE DISCUSSION ON  
+1 FOCUS AREA- CHEMISTRY 

August 1 - 31, 5 pm - 6 pm Via Google meet & You Tube live 

GOOGLE MEET/ YOU TUBE LIVE LINKS WILL BE SHARED IN TELEGRAM GROUP. SO JOIN 
THE TELEGRAM GROUP USING THE LINK https://t.me/joinchat/S5NZeBHGkdlmNTc1 

SL 
NO UNIT DATE FACULTY 1 FACULTY 2  

 

1 
Some Basic Concepts of 

Chemistry August 1 
FIROZ T ABDULLA, Seethi Sahib 
HSS, Thalipparamba 

PRASANTH E J, GHSS 
THENKURISSI 

 

2 Structure of Atom. August 3 
ABDUL SHUKKOOR TM , GHSS 
MUTHALAMADA LENA B, GHSS KUMARAPURAM 

 

3 
Classification of Elements and 

Periodicity in Properties August 5 
MUHAMMED RAFEEQ V K, 
PTMYHSS EDAPPALAM 

JAYAKRISHNAN C, PTMYHSS 
EDAPPALAM 

 

4 
Chemical Bonding and 

Molecular Structure. August 7 
SAJEETH ANTONY, GHSS 
THATHAMNGALAM 

UMESH P, TRK HSS 
VANIAMKULAM 

 

5 States of Matter. August 9 
SUKUMARI C , MNKMGHSS 
PULAPATTA 

ABDUL SHUKKOOR TM , GHSS 
MUTHALAMADA 

 

6 Thermodynamics. August 11 
AJAYAN K, GMMGHSS 
PALAKKAD 

MICHAEL JOSEPH , GHSS 
POTTASSEY 

 
7 Equilibrium. August 13 SHYLAJA, GOHSS PATTAMBI SUJITHA G, GOHSS PATTAMBI 

 

8 Redox Reactions August 14 
SREEJAYAN K N, 
SREEKRISHNAPURAM HSS 

VIPIN C G, GHSS 
EDATHANATTUKARA 

 

9 Hydrogen August 18 
SUHRA A,, MES HSS 
MANNARKKAD 

RAJAN P, GHSS, 
PERINGOTTUKURISSI 

 

10 The s-Block Elements August 23 NASEEM M, JSRHSS MANJERY 
MARTIN FRANCIS P, GVHSS 
PATHIRIPPALA 

 

11 The p-Block Elements August 25 
A. JAYASREE , GAPHSS 
ELAPULLY 

SUJA NK, PTMYHSS 
EDAPPALAM 

 

12 
Organic Chemistry – Some Basic 

Principles & Techniques August 27 
JAYAN N , SN TRUST HSS, 
CHERTHALA 

AJAYAN K, GMMGHSS 
PALAKKAD 

 
13 Hydrocarbons August 28 RAJANI K, HSS CHALAVARA DHANYA U, HSS VALLAPUZHA 

 

14 Environmental Chemistry August 31 
AJAYAN K, GMMGHSS 
PALAKKAD ANEES H, GHSS KARIMPA 

 …………………………………………………………………………………………….. 
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