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Long Answer Questions (05 Marks) 

1. What are quantum numbers? Give the significance of Principal and Azimuthal 

numbers. Find the value of n,1, m and s for 2s electron. 

2. What are quantum numbers? How are they related to each other? Find the value of 

quantum numbers n, 1, m and s for 2p electron. 

3. What are quantum numbers? Explain the significance of Azimuthal and magnetic 

quantum numbers. Find the values of quantum number n and 1 for 3d electron. 

4. What are quantum numbers? Give the significance of magnetic and spin quantum 

numbers. What are the values of quantum number n, I, m and s for 3p electron? 

5. What are quantum  number? Discuss principal and spin quantum numbers. What are 

the possible values of n, 1, m and s for 3s electron? 

6. Define quantum numbers. Discuss the significance of principal and magnetic quantum 

numbers. 

7. Explain with Example 

a. Heisenberg uncertainty principle 

b. Hund's rule of maximum multiplicity. 

8. Write Note on : 

a. Aufbau Principle 

b. Pauli Exclusion Principle 

9. Explain with Example : 

a. Pauli Exclusion Principle 

b. Hund's Rule of Maximum multiplicity 

10. What is Hund's rule of maximum multiplicity, using this rule explain the electronic 

configuration of nitrogen and oxygen. 

11. State and explain Heisenberg uncertainty principle. 

12. What do you know about 

a. Aufbau principle 

b. Physical significance of Ψ and Ψ
2
 



13. Discuss de-Boroglie's idea of matter wave, derive de-Boroglie's equation. 

14. a) Discuss the physical significance of Ψ and Ψ
2
 

a. b) Discuss Heisenberg uncertainty principle. 

15. Write Schrodinger wave equation and state terms involved in it. Give significance of 

Ψ and Ψ
2
 

16. State and explain 

a. Heisenberg uncertainty principle 

b. Pauli Exclusion Principle. 

17. Define quantum number. Describe the significance of principal and spin quantum 

number. What are possible values of n and 1 for an electron in 4s orbital. 

18. Define the following and explain their trends across the period and down the group : 

a. Atomic and ionic radius 

b. Electron affinity 

19. Explain the term ionization energy. Discuss various factors affecting it. How does it 

vary in a group and period? 

20. What is ionization potential? Explain the order of successive IP. Give trends of IP in 

periodic table. Name factors affecting IP. 

21. What is ionization potential? Why second ionization potential of Mg is higher than 

first ionization potential. Explain trends of ionization potential in periodic table. 

22. What is ionization potential? Discuss any two factors affecting it. Why is ionization 

potential for nitrogen higher than oxygen? 

23. Define ionization Potential. Discuss any three factors affecting it. How does it vary in 

a group and in a period? 

24. Define electron affinity. What are factors affecting it. Why second electron affinity 

has positive value? 

25. Define the terms: 

a. Electron affinity 

b. Electronegativity 

26. How it is determined by Mulliken scale? What is trend of electronegativity in a group 

and in a period? 

27. Define Electronegativity. Explain its trends in periodic table. How does it predict the 

chemical behavior of elements? Explain with suitable example. 

28. Define and discuss trends of following in periodic table 

a. Electron affinity 



b. Atomic and ionic-radii 

29. Define electronegativity. State different scales used for its determination. Discuss its 

variation in period and group. 

30. Define the terms : 

a. Electron affinity 

b. Electronegativity  

c. Discuss their trends in periodic table. 

31.  What do you meant by electronegativity? How it is determined by Mulliken state? 

What is trend of electronegativity in a group and in a group? 

32. Discuss their trends in periodic table. 

33.  What is screening constant? state Slater's rule to determine screening constant? 

Calculate effective nuclear charge for unpaired electron in 3p orbital. 

34. What are the postulates of VBT, Why is Ơ bond stronger than a PI  bond? 

35.  What are postulates of VBT? How is VBT extended to explain the directional nature 

of covalent bond? Explain with suitable examples. 

36.  Explain formation of hydrogen molecule with potential energy diagram using VBT. 

37. Explain Heitler and London treatment for formation of hydrogen molecule with 

potential energy diagram. 

38. What is hybridization? Discuss sp
2
, sp

3
d and sp

3
d

2
 hybridization with suitable 

example. 

39.  Explain sp
3
 and sp

3
d

3
 hybridization with suitable example. 

40.  What is hybridization? How does it explain the formation of BCI3, and SF6, 

molecule? 

41.  Discuss following types of hybridization giving one example of each 

a. sp
3
d  

b. sp
3
d

2
 

42.  Define hybridization. Explain sp and sp
2
 hybridization with suitable example. 

43.  Define hybridization. Discuss types of hybridization and geometry in BF3 and PCI5   

molecule. 

44.  What is hybridization? Explain why BeCl2 molecule is linear while H2O is bent. 

45.  What is hybridization? Explain sp
3
 and sp

3
dihybridization with suitable examples. 

46.  Define hybridization Explain sp
3
and sp

3
d

2
 type of hybridization with suitable 

example. 

47.  What is hybridization? Discuss sp
2
 and sp

3
d hybridization with suitable example. 



48.  Explain formation of following molecules on the basis of VSEPR theory. 

a. NH3 

b. CIF3 

49.  Explain in term of VSEPR theory 

a. Both NH3 and H2O are formed by sp
3
 hybridization but have different bond 

angle. 

b. In CIF3 molecule, two lp's occupy equatorial position and not axial position. 

50.  Explain geometry and bond angle in CIF3 and NH3 molecule on the basis of VSEPR 

theory. 

51.  Using VSEPR theory, explain shape of H2O and SF4 molecules. 

52.  What is lattice energy? How will you calculate lattice energy of an ionic solid by 

Born-Haber cycle? 

53.  What is lattice energy? Describe Born-Haber cycle for determining the lattice energy 

NaCl crystal 

54. Define lattice energy Explain Born-Haber cycle for determination of lattice 

energy.Calculate lattice energy of NaCl from following data using Born-Haber cycle. 

a. Sublimation energy of sodium =109 kJ mol
-1

 

b. DiSSociation energy of Cl2             =226 kJ mol
-1

 

c. lonizationencergy of sodium =490 kJ mol
-1 

 

d. Electron affinity of chlorine =-351 kJ mol
-1

 

e. Heat of formation of NaCl = -414 kJ mol
-1

 

55.  Calculate lattice energy of KF using Born-Haber cycle from following data 

a. Sublimation energy of K= 87.8 kJ mol
-1

 

b. Dissociation energy of F2=414.2 kJ mol
-1

 

c. lionization energy of K =414.2 kJ mol
-1

 

d. Electron affinity of K =-334.7 kJ mol
-1

 

e. Heat of formation of KF  = -560.8 kJ mol
-1

 

56. Calculate lattice energy of KCI from following data 

a. Heat of formation of KCI =- 435.96 kJ mol
-1

 

b. Ionization energy of K =89.96 kJ mol
-1

 

c. Dissociation energy of Cl2   = 241 84 kJ mol
-1

 

d. Electron affinity of Cl = -365.26 kJ mol
-1

 

e. Sublimation energy of K =87.8 kJ mol
-1

 



 

57. Define lattice energy Explain Born-Haber cycle for determination of lattice energy 

Calculate lattice energy of NaCl crystal from following data 

a. Sublimation energy of Na =108.7 kJ mol
-1

 

b. Dissociation energy of Cl2 =225 9 kJ mol
-1 

c. Ionization energy of Na =489.5 kJ mol
-1

 

d. Electron affinity of Cl =-334.7 kJ mol
-1

 

e. Heat of formation of NaCl =-414 kJ mol
-1

 

58.  What is solvation and solvation energy of ions? Explain determination of solvation 

energy by Born-Haber cycle. 

59.  Define: 

a. Lattice energy 

b. Solvation energy 

60. How solvation energy is calculated using Born-Haber cycle? 

61.  What is solvation energy? How does it affect the solubility of ionic solid in polar 

solvent? 

62. Define : 

a. Polarizing power 

b. Polarizability 

c. Solvation 

d. Lattice energy 

63.  Discuss Fajan's rules to explain polarization of ions. Discuss degree of polarization of 

anion by cation with respect to 

a. Charge of ion 

b. Size of ion 

c. Electronic configuration of ions 

64.  Define: 

a. Polarising power 

b. Polarizability 

65. Discuss various factors affecting them. 

66.  Explain different ionic crystal structures with example. 

67.  Draw the structure of sodium chloride. Show the co-ordination around each type of 

ion, justify that the stoichiometry of Na
+
 . Cl

-
 is 1: 1. 



68.  With the help of neat diagram, describe the structure of caesium chloride. 

69.  Discuss comparative study of s- block elements with respect to 

a. Reducing property 

b. Ionization potential 

70. What are s- block elements? Discuss these elements with respect to 

a. Atomic radius 

b. Ionization potential 

71. What is diagonal relationship? Discuss diagonal relationship between Li and Mg. 

72. What is hydrogen bonding? Explain different types of H - bonding with examples 

.Give effect of H- bonding on mp and bp of compounds. 

73. What are s - block elements? Write electronic configuration of IA and IIA group 

elements. 

74. Compare alkali metals with respect to 

a. Ionization potential 

b. Reducing properties 

75. What are s- block elements? Write electronic configuration of s- block elements 

76. What is hydrogen bonding? What are the conditions for H – bonding  Give 

classification of H- bonding 

77. Discuss structure and bonding in xenon difluoride and xenon hexafluoride. 

78. Discuss structure and bonding in xenon tetrafluoride and xenon oxytetrafluoride. 

79. Give any two methods of preparation of xenon hexafluoride. Discuss its structure. 

80.  Give one methods each for preparation of xenon oxydifluoride and xenon 

oxytetrafluoride . Discuss structure of XeOF4 

81. Discuss structure and bonding in xenon hexfluoride and xenon oxydifluoride. 

82.  Explain the following 

a. Xenon compound are more stable than other noble gases 

b. Structure and bonding in XeOF4 

83.  Explain the structure of 

a. i)XeF6 

b. ii) XeOF4 

84. Describe structure and bonding in 

a. XeF4 

b. XeOF2   

85.  Compare p- block elements with respect to 



a. Atomic and ionic radii 

b. Ionization potential 

86.  Give the comparative account of p - block elements with respect to 

a. Electronegativity 

b. Oxidation state 

87.  Compare p- block elements with respect to 

a. Ionisation energy 

b. Electron affinity 

88. What are p- block elements? Give the comparative account of p- block elements with 

respect to: 

a. Ionization potential 

b. Oxidation state 

89. What is diagonal relationship? Give its cause. Discuss diagonal relationship between 

boron and silicon. 

90. What are boranes? Discuss structure and bonding in diborane. 

91.  Discuss in short hydrides of boron, explain structure of diborane. 

92.  Draw and discuss structures of 

a. Borazine 

b. Diborane 

93.  Describe synthesis and structure of borazine 

94.  How is borazine prepared from diborane and LiBH4? What is action of hydrogen 

chloride and water on borazine. 

95.  Explain structure and bonding in borazine, what happens when borazine is treated 

with 

a. Bromine 

b. Water 

96.  Explain structure and bonding in diborane. 

97.  Draw and discuss structure of 

a. P2O3 

b. P2O5 

98. Wite one method each for preparation of Caro's acid and Marshall's acid. Discuss  

structure of Caro's acid. 

99. Give name and formula of any four oxyacids of phosphorous. Draw structure 

phosphorous trioxide and phosphorous pentaoxide 



Short Answer Questions (2.5 Marks) 

1. Write Schroding wave equation for H atom and explain each term involved in it. 

2. Write Schroding wave equation and signify the terms involved in it. 

3. What do you understand by Heisenberg uncertainty principle. 

4. Explain the significance of magnetic and spin quantum number. 

5. What are possible values of n, I, m and s for 3d electron. 

6. How many orbitals and maximum number of electrons are present in different 

subshells of 3d energy level. 

7. What are quantum numbers? Discuss the significance of principal quantum number. 

8. What are values of n and 1 for electrons in 6s and 5d orbital. 

9. For an electron with principal quantum number 3, write various possible azimuthal and 

magnetic quantum number. 

10. Give the value of n, 1 and m for an electron in 3d orbital. 

11. What is Aufbau Principle? Explain with examples of K (Z = 19) 

12. Explain Pauli Exclusion Principle 

13. State and explain Hund's rule of maximum multiplicity. 

14. What are the n and I value for following orbitals 

a. 6s, 4p, 5d and 4f 

15. Discuss the principle of extra stability with suitable example. 

16. Why Cr and Cu shows abnormal configuration. 

17. write electronic configuration of 

i) F
-
 ii)Al

3+
  iii)Mn  iv)Cu 

v)Cr    vi)Mg
2+

 vii)F
-
  viii)Cu 

ix)Na
+

 x)P  xi) Cr  xii)Cu 

18.  Why 1s orbital is spherically symmetrical? 

19. Explain giving reason which one has larger size in each of the following : 

a. Cl and Cl
-
 

b. Na and Na
+
 

20. Explain with example why is cation smaller and anion larger in size than their 

corresponding atom. 

21. Define 

a. Covalent radius 

b. Van der Waals' radius 



22.  Explain why size of cation and anion of an element is different from its parent atom. 

23. Give reasons for the following: 

a. I2 of Na is very high 

b. I1 of N is higher than 0 

24. Explain any two factors affecting ionization potential. 

25. Define: 

a. Electron affinity 

b. Electronegativity 

26. Define electron affinity. Why electron affinity of Cl greater than F. 

27.  Explain the term electron affinity. 

28. Why electron affinity of halogens very high? 

29. Define : 

a. Atomic radii 

b. Electron affinity 

30.  Define 

a. Atomic radius 

b. Shielding effect 

31.  Give reason 

a. Size of anion is larger than it's parent atom 

b. Electron affinity of noble gases are zero. 

32.  Discuss Pauling scale of electronegativity. 

33.  What is electronegativity? Explain Pauling scale of electronegativity. 

34.  Discuss Mulliken scale of electronegativity. 

35.  Define the following : 

a. Screening effect 

b. Electronegativity 

36.  Calculate screening constant and effective nuclear charge for 3d electron in Nickel. 

37.  Calculate effective nuclear charge on : 

a. 4s electron in Ca (Z= 20) 

b. 4s electron in Ni (Z= 28) 

38.  What is screening effect? How does it affect the ionization energy of an atom? 

39.  Calculate screening constant and effective nuclear charge for 3p electron in S. 

40.  Using Slater's rule, find screening constant and effective nuclear charge for 4s 

electron in K(Z=19) 



41. What is screening constant? Calculate effective nuclear charge for 3s electron of 

Na(Z=11) 

42.  Calculate effective nuclear charge for 3s electron of Mg (Z = 12). 

43.  Define: 

a. Shielding effect 

b. Electron affinity 

44. Calculate the effective nuclear charge for a 3d electron in zinc atom (Z = 30). 

45.  Explain why electron affinity of fluorine less than that of chlorine. 

46.  Explain the term electron affinity. Why halogens have high electron affinity? 

47. Explain 

a. Directional nature of covalent bond. 

b. Overlapping criteria and bond strength on the basis of VBT. 

48. How does overlap criteria explain the bond strength 

49. Define bond length, how it is related to bond energy? 

50. Explain any four limitations of VBT. 

51.  Mention: 

a. Any two limitations of Valence Bond Theory 

b. Type of hybridization in PCI5, and SF6 molecule. 

52. What are postulates of Valence Bond Theory? 

53.  Explain sp and sp
3
 d

2
 hybridization with suitable example. 

54.  Explain sp
2
 hybridization with suitable example. 

55.  What is hybridization? Discuss sp
3
 hybridization, with one example. 

56.  Find number of bp's and lp's in following: 

(i) NH3 (ii) H20 (iii) SF4 (iv) CIF3 

57.  Explain in term of VSEPR theory, the shaped of following species 

a. SF4 

b. CIF3 

58.  Explain the shape of SF4 molecule on the basis of VSEPR theory 

59. Using VSEPR theory, explain structure of CIFs molecule 

60.  H- N-H and H 0-H bond angle in NH3 and H2O are 107° and 104.5°respectively, 

explain on the basis of VSEPR theory. 

61.  Both NH3 and H2O are formed by sp
3
 hybridization but bond angles are different. 

explain on the basis of VSEPR theory. 

62.  Using VSEPR theory, explain structure of SF4 molecule. 



63.  Explain structure of NH3 using VSEPR 

64.  What is lattice energy? How it is calculated using Born-Haber cycle? 

65. Define : 

a. Polarization power of cation 

b. Polarizability of anion 

66.  Explain giving reason which one will have greater polarization power 

a. Na
+
 and Al

3+
 

b. Mg
2+

 and Ca
2+

 

67.  Explain why AgCl is more covalent than NaCl, using Fajan's rule. 

68.  Explain polarization and polarization power of ions. 

69.  What is polarization of ions? How it is influenced by cation and anion. 

70.  What is polarization of ions? Name any two factors affecting polarizing power of 

cation. 

71.  How does size of cation affect the degree of polarization of anion and nature of ionic 

bond? 

72. NaCl is soluble in water, AgCl insoluble, explain. 

73.  Define 

a. Lattice energy 

b. Solvation energy 

74.  What is solvation energy? How it is calculated for an ionic solid. 

75. Discuss cubic close packing. 

76.  Discuss properties of ionic solids. 

77. How does solubility of an ionic solid depend upon its lattice energy? 

78. Why melting point of NaCl is higher than AICl3? 

79. Write electronic configuration of IA group elements. 

80. What are s- block elements? Give electronic configuration of IA group elements. 

81. Discuss reducing property of IA group elements. 

82. Why are alkali metals strong reducing agent. 

83. Explain diagonal relationship between Li and Mg. 

84. What is H-bonding? How it affects the mp and bp of compound? 

85. What is hydrogen bond? Discuss different types of hydrogen bonding with example. 

86. Write an example of 

a. Intermolecular hydrogen bond 

b. Intramolecular hydrogen bond. 



87.  With the help of hydrogen bonding, explain why H2O is liquid while H2S is gas. 

88.  Why is mp of o - nitrophenol lower than p- nitrophenol. 

89.  Define hydrogen bonding. Show types of hydrogen bonding on 

a. o - nitrophenol 

b. p- nitrophenol 

90.  What is intermolecular hydrogen bonding? How it affect the mp and bp of 

compounds? 

91.  What is effect of hydrogen bonding on : 

a. Boiling point and melting point 

b. Viscosity 

92.  Explain the types of hydrogen bonding with suitable example. 

93.  Define hydrogen bonding. Give its classification with one example each. 

94.  Discuss structure of XeOF2 molecule. 

95.  Discuss structure of XeOF4 molecule. 

a. Draw structure of XeF2 molecule 

b. Mention type of hybridization in XeF4, and XeF6 molecule. 

96. Discuss structure and bonding in XeOF4 

97. Gve one method of preparation of Xeonoxy difluoride and describe its structure. 

98. Give one method of preparation of Xenon difluoride and draw its structure 

99. Discuss the structure of XeOF2 

100.  Discuss the structure of XeF2 

101.  Discuss the position of noble gases in periodic table. 

102. Give evidences in favour of monoatomic nature of noble gases? 

103.  What are p-block elements? Discuss p - block elements with respect to atomic and 

ionic radii 

104. Discuss trends of 1onization potential of Group 15 elements 

105. Discuss oxidizing and reducing properties of p - block elements 

106. Discuss diagonal relationship between boron and silicon 

107.  Compare p- block elements with respect to oxidation state 

108. Discuss redox properties of p- block elements. 

109. Explain why there exist diagonal relationship in periodic table 

110. Draw structures of NH3 and PH3 

111. Bond angle decreases in order explain 

a. NH3> PH3> ShH3,  



112.  Discuss structure  of hydrides of Group 15 elements, why bond angle decreases down 

the group 

113.  Why is borazine called inorganic benzene, explain 

114. how is borazine prepared from diborane. Drow structure? 

115.  What is borazine? How it react with Br2? 

116.  Why is dilborane called election deficient compound? Draw structure of diborane. 

117.  Explain structure of orthophosphoric acid 

118.  Discuss structure of phosphorous pentaoxide 

119.  Name different phosphoric acids 

120.  Draw the structores of P2O3 and P2O5. 

121.  Discuss structure and bonding in P2O5. 

122.  Discuss the structure of phosphorous pentaoxide. 

123.  Discuss structure and bonding in Marshall's acid. 

124.  What is meant by peroxy acids? Discuss structure and bonding in Caro's acid. 

125.  How is Marshall's acid prepared by Anodic Oxidation Method? 

126.  What are peroxy acids? Draw structure of Marshall's acid. 

127.  What are peroxy acids? Describe preparation of Marshall's acid by anodic oxidation 

method. 

 

Very Short Answer Questions (01 Marks) 

1. Write down the de-Broglie equation. 

2. Can the Heisenberg principle be applied to macroscopic system? 

3. What is Schrodinger wave equation? 

4. Write Schrodinger wave equation for hydrogen atom. 

5. What is significance  of  and ? 

6. List down the various quantum numbers. 

7. Which values can be assigned to l if n =4 

8. What is l and how it is related to n. 

9. Name the various orbitals possible for 

a.  n= 3, l= 1 

b.  n = 3, l= 0 

c.  n = 4, l= 2 

d. n= 4, l= 3  



10. For I=2, m has which values. 

11. Draw the shapes of 3dz
2
 orbital. 

12. Give the possible values of various quantum number for an electron in 4d orbital. 

13. Which orbital has lower energy 4s or 3d. 

14.  For n = 2, l = 0, m can have how many values. 

15. Give equation for maximum number of electrons in a shell. 

16. Why is ionization potential of nitrogen higher than that of oxygen. 

17. Explain the term effective nuclear charge. 

18. Explain the term shielding constant. 

19. Which of the following has smallest size? Fe, Fe
2+

, Fe
3+

 

20. Which has larger size O
-
or O

2-
 

21. Which has larger ionization energy N or O. 

22. Which has higher electron affinity? F or Cl 

23. Which has smaller size? Na or Cl. 

24. Which has smaller size? K or K
+
 

25. Differentiate between electron affinity and electronegativity. 

26.  Answer the following with reasons 

a. Which element has higher value of electron affinity, F or CI? 

b. Which element has large atomic radii, Na or K. 

c. Which element has smaller size, O or F? 

27. Slater's rule for calculating shielding constant. 

28. Why electron affinity of Be and N are zero. 

29. What is meant by hybridization? 

30. Discuss geometry of H2O. 

31. Give the shape of CIF3 

32.  Give the geometry of PCI5. 

33. BF3 is planar but NH3 is not, why? 

34. Give reason, why BeF2 is linear but H2O is angular although both are triatomic. 

35.  Using VSEPR theory discuss the geometry of H2O molecule. 

36.  How is bond order related to stability of molecule? 

37.  What is hybridization of central atom when three atoms attached to central atom 

forms an equilateral triangle. 

 



38.  What is geometry of SF6 molecule? 

39.  Give the type of hybridization in H2O 

40.  Give the decreasing order of bond angle in PF3 and FCI3. 

41.  Define the term bond order. 

42.  What is chemical bond? 

43.  Why Ơ bond is stronger than π bond? 

44.  How many types of bonds are there in PC15? 

45.  Discuss types of overlapping resulting in formation of o bond. 

46.  Between H2O and H2S which has higher bond angle and why? 

47.  Bond angle in F2O is smaller than in H2O, explain. 

48.  Why lone pair occupy equatorial positions in CIF3. 

49. what is total number ions in a unit cell of caesium chloride 

50. Who gave the rules to determine covalent character in ionic compound? 

51.  What is unit cell 

52. How is solubility of ionic compound related to solvation energy and lattice energy. 

53. What is polarization of ion? 

54. Why is polarization of cation by anion negligible? 

55. Define polarization power. 

56. What is polarizability 

57.  Explain body centered cubic packing. 

58.  Explain face centered cubic packing 

59.  Draw structures of 

i) Square close packing 

ii) Hexagonal close packing 

60.  How many Na
+
 and Cl

-
 ions are present in unit cell of NaCl 

61. Which type of crystal structure exist in 

a. NaCI 

b. CsCl 

62.  Arrange the following in order of increasing polarizing power 

a. Mg
2+

, Na
+
, Al

3+
 

b. Sr
2+

, Ca
2+

, Ba
2+

 

63.  Arrange the following in increasing order of polarizability 

a. Cl-,I-,F-, Br- 

b. O2- ,N3-,F- 



64. Which is more covalent 

a. CaCl and NaCl 

b. KCl and AgCl 

c. BeO and Bef 

65. Explain why H20 is liquid at room temperature while H2S is gas. 

66. Explain out of Li and Na, which has greater value of ionization energy. 

67. Explain the effect of hydrogen bonding on boiling point of liquids. 

68. Give the general outer electronic configuration of alkali metals and alkaline earth 

metals. 

69. Amongst the alkaline earth metals, which element mostly form covalent compounds. 

70. Why are group 1 metals called alkali metals. 

71. Which alkali metal react vigorously with water. 

72. Show hydrogen bonding in alcohol and ammonia. 

73. What kind of hydrogen bonding is present in o-nitrophenol and p-nitrophenol. 

74. Which noble gas was discovered in sun's surrounding. 

75. Which noble gas form maximum compound. 

76. Which of the noble gas is radioactive? 

77. What is geometry of XeF2 molecule? 

78. What is hybridization in XeF4? 

79. What is geometry of XeF6 molecule? 

80. Why do noble gases are monoatomic? 

81. Do you think helium formed any chemical compound? 

82. Name the elements o Group 13 which form most stable +1 oxidation state. 

83. Draw structure of diborane. 

84. What is inert pair effect. 

85. What are borans? 

86. How is diborane prepared? 

87. Why is diborane called electron deficient compounds? 

88. Which is most metallic element in group 14. 

89. C and Si are tetravalent but Ge, Sn and Pb show divalency, explain. 

90. Give the formula of any two oxyacids of phosphorous. 

91.  Why NH3 has higher boiling point then PH3 

92.  What is oxidation state of phosphorous in pyrophosphoricacid 

93. Orthophorous acid is dibasic, why? 



94.  Arrange the following in decreasing order of bond angle 

i) PH3 , AsH3, NH3 , SbH3 

95.  Why does orthophosphoric acid exist as syrupy liquid. 

96.  Why electron affinity of chlorine is more than fluorine. 

97.  Why is borazine called inorganic benzene? 

98.  Draw structure of PH3 molecule. 

99. Draw structure of Caro's acid. 

100. Draw structure of H3PO4 

101. Aluminium is good reducing agent. Explain. 

102. What is dπ pπ bonding? 
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Long Answer Questions (05 Marks) 

1. Derive an expression for w, q, ∆E and ∆H for expansion of gases under isothermal 

reversible process. 

2. Derive an expression for w, q, ∆E and ∆H for expansion of gases under adiabatic 

reversible process. 

3. What do you understand by heat capacity? What are heat capacities at constant pressure and 

constant volume of gases? Why is the value of CP always greater than that of CV? How 

are they related? 

4. Explain the relation between pressure, volume and temperature for adiabatic process. 

5. Derive the relationship between heat of reaction at constant volume and constant 

pressure. The heat of combustion of benzene in a bomb calorimeter was found to be -

3263.9 kJmol
-1

 at 298 K. Calculate the heat of combustion of benzene at constant 

pressure. 

6. State and explain Hess‟s law of constant heat summation? Calculate the bond energy of 

C-H bond? given that the heat of formation of CH4, heat of sublimation of carbon and 

heat of dissociation of H2 are -74.8, +719.6 and +435.4 kJmol
-1

 respectively. 

7. Define Bond energy. Calculate the bond energy of C-C bond in ethane from the 

following data; 

(i) 2C(s)  +  3H2(g)                 C2H6(g)∆H = -84.7 kJ 

(ii) C(S)C(g)                                       ∆H = 71.4 kJ 

(iii) H2(g)   2H(g)                                    ∆H = 435.9 kJ 

8. Define bond energy. Calculate ∆H for the reaction:  

C2H4(g) + 3O2(g) → 2CO2(g) + 2H2O(g). 

from the following values of bond energies : 

Bond                   C–H         O=O         C=O         O–H         C=C 

Bond Energy (kJ)  414          499          724         460          619 

9. State the postulates of kinetic theory of gases. From kinetic gas equation deduce 

Graham‟s law of diffusion. 

10. Derive kinetic gas equation 𝑃𝑉 =  
1

3
 mnu

2
 for ideal gas, where u is RMS velocity. 



11. Draw Maxwell-Boltzmann distribution curves for molecular velocities. Discuss its 

characteristics. What is the effect of temperature on the curve? 

12. Define and write equations for average and most probable velocities. At what 

temperature R.M.S. velocity of Nitrogen molecules will be 1000 ms
-1

? (R = 8.314 J K-1 

mol
-1

). 

13. Derive van der Waal‟s equation of state for one mole of a real gas. Write the equation 

for n moles of real gas. 

14. Describe critical phenomenon in the light of Andrew‟s experiment on CO2 gas. Define 

critical temperature. Van der Waal‟s constants for carbon dioxide gas are a= 3.6 

atm.dm
6
.mol

-2
 and b = 4.28 x 10

-2
 dm

3
.mol

-1
. Calculate its critical temperature. (R= 

0.0821 atm.dm
3
.K

-1
.mol

-1
) 

15. Explain: (i) critical temperature and (ii) critical volume. Calculate the critical pressure 

and critical volume of a certain gas if its van der Waal‟s constants are: a= 0.740 

dm
6
.atm.mol

-2
 and b= 0.0213 dm

3
mol

-1
 

16. Derive expressions for critical constants in terms of van der Waal‟s constants. 

17. Describe the structural differences between solids, liquids and gases. How do they lead 

to differences in their physical properties? 

18. Explain in brief all the models for liquid state crystal structure. 

19. Explain the differences of intermolecular force in solids, liquid crystals and liquid. 

Describe the preparation of Nematic liquid crystal by taking a suitable example. 

20. What are liquid crystals? How are they classified? Explain why turbidity of a 

mesomorphic substance disappears above the melting point. Give any two examples of 

a mesomorphic substance. 

21. Give the classification of liquid crystals. Describe each of them. 

22. What are liquid crystals? Explain the structural differences between solid, liquid and 

liquid crystal. Discuss the structure of nematic liquid crystal. 

23. Define   refractive   index.   Describe   principle,   construction   and   working   of   

Abbe‟s refractometer. 

24. What is surface tension?  How does it arise?  How is surface tension of a liquid 

determined by drop number method? The  number  of  drops  of  water  and  ethanol  

counted  at  298  K  are  300  and  714 respectively. Calculate the relative surface 

tension of ethanol, if the density of ethanol is 0.78949 x 103 kg m
-3

 and that of water is 

0.9980 x 10
3
 kg m

-3
. (Surface tension of water = 72.0 x 10

-3
 N m

-1
 at 298 K). 



25. What is adsorption? Write the differences between physical adsorption and chemical 

adsorption. What are the factors affecting adsorption of gases by solids? 

26. What   do you understand by adsorption isotherm? Explain   Freundlich   adsorption   

isotherm   and   discuss   the significance of various terms involved in it. How can 

Freundlich adsorption isotherm be verified. 

27. Write assumptions of Langmuir adsorption isotherms. Derive Langmuir adsorption 

isotherm and write its experimental verification. 

28. Write BET equation. How  is  it  used  in  the  determination  of  surface  area  of  the 

adsorbent? The volume of nitrogen gas required to cover 1 g of silica sample is 130 cm
3
 

at STP. Calculate the surface area per gram of the adsorbent if the area occupied by 

nitrogen molecule is 16.2 x 10
-20

 m
2
. 

29. Write general characteristics of catalyst. Discuss homogeneous and heterogeneous 

catalysis with examples. 

30. Derive Michaelis-Menten equation. 

 

Short Answer Questions (2.5 Marks) 

1. Explain the following terms with examples: extensive Properties and intensive 

properties. 

2. Distinguish between - state function and path function. 

3. Define adiabatic process and isothermal process. 

4. Distinguish between reversible and irreversible process. 

5. Which of the following are intensive properties? 

a) Density b) SurfaceTension c) Volume d) Entropy d) Enthalpy e) Free energy per 

mole 

6. Statethefirstlawofthermodynamicsinasmanywaysaspossible.Obtainthemathematicalexpr

ession forthelawwithsignconventions. 

7. Write short notes on following: a) Enthalpy b) Internal Energy 

8. Show thermodynamically that for an ideal gas CP–CV=R 

9. Write any five postulates of Kinetic theory of gases. 

10. Classify the following into intensive and extensive properties: a) Free energy per mole 

b) Temperature c) Internal energy d) Mass e) Refractive index 

11. 1 mole of an ideal gas expands from 1 litre to 30 litre against a constant pressure 

of 1 atm. Calculate work done by the gas. 



12. 6 moles of an ideal gas expands isothermally and reversibly from 1 litre to 10 litre 

at 27
o
C. what is the maximum work done. 

13. Calculate the maximum work done when 10 moles of an ideal gas expand 

isothermally and reversibly from 10 atmTo 2 atm At 300 K. 

14. The maximum work done by 1 mole of gas at 27
o
C is 5.27 kJ. Calculate initial volume 

of the gas if final volume is 10 Litre. 

15. Two moles of H2 gas was compressed adiabatically from STP conditions to a volume of 

4.48 Litre. Calculate the final temperature if the value of γ = 1.41 

16. Show that in Joule experiment the internal pressure of an ideal gas is zero. 

17. Show that in Joule-Thomson experiment the enthalpy remains constant under adiabatic 

expansion of a real gas. 

18. Prove that the value of Joule Thomson coefficient is zero for an ideal gas. 

19. Explain Joule-Thomson coefficient for real gas. 

20. Derive the relation between inversion temperature and van der Waal‟s constant. 

21. For hydrogen gas, the van der Waal‟s constants are a= 0.246 dm6atm mol
-2

 and b= 

0.0267 dm
3
mol

-1
. Calculate inversion temperature of hydrogen gas. 

22. The values of van der Waal‟s constants a and b for a gas are 0.045 dm
6
atm mol

-2
 and 

0.026 dm
3
mol

-1 
respectively. Calculate inversion temperature for the gas. (R= 0.08206 

dm
3
atmK

-1
mol

-1
 

23. Calculate enthalpy change of a reaction 

 

If the heat of formation of NH3 is -46.1 kJmol
-1 

24. Calculate enthalpy change for the reaction 

 

The standard enthalpies of formation of CH4(g), CO2(g), and H2O(l) are -78.4 kJmol
-1

, -

393.5 kJmol
-1

 and -285.8 kJmol
-1

 respectively.  

25. For a reaction 

 

The heat of reaction is -92.2 kJ. Determine the heat of formation of NH3.
 

26. Calculate the standard enthalpy of formation of ethylene gas from the following 

reaction 

 



If the heat of reaction is -1323.3 kJ. The standard heat of formation of CO2(g) and 

H2O(g) is -393.5 kJmol
-1

 and -245.5 kJmol
-1

 

27. The heat of combustion of gaseous methane at constant volume is -885.4 kJmol
-1

 at 298 

K, calculate the enthalpy change. 

28. Calculate the difference between heat of reaction at constant pressure and constant 

volume for the reaction at 25
o
C. 

29. One mole of naphthalene was burnt in oxygen gas at constant volume at 25
o
C. The heat 

evolved was 5138.8 kJ. Calculate enthalpy of reaction. 

30. Explain the applications of Hess‟s law of constant heat summation? 

31. Calculate the heat of formation of methane gas, if the heat of combustion of methane, 

graphite and hydrogen are -890.3, -393.5 and -285.9 kJmol
-1

 respectively. 

32. The enthalpies of combustion of carbon, hydrogen and sucrose (C12H22O11) are -393.5, 

-285.9 and -5644.2 kJmol-1 respectively. Calculate enthalpy of formation of sucrose. 

33. Enthalpies of combustion of rhombic sulphur and monoclinic sulphur are -297.5 kJ and 

-300 kJ respectively. Calculate the heat of transition of rhombic sulphur to monoclinic 

sulphur. 

34. Calculate the standard heat of transition of graphite into diamond, if the heat of 

combustion of graphite and diamond are -393.5 kJmol
-1

 and -395.4kJmol
-1

 

35. Calculate the enthalpy of formation of NH3 from the following bond energy data: 

N-H bond                 389.1 kJmol
-1

 

H-H bond                 435.1 kJmol
-1

 

N≡N bond                 945.6 kJmol
-1

 

36. Calculate the heat of formation of acetone from the following values of bon energies 

∆HH-H = 435.1 kJ; ∆HO-O = 138.1 kJ; ∆HC-H = 416.2 kJ; ∆HC-C = 347.3 kJ; ∆HC=O = 

711.3 kJ.  

Also, given that the heat of sublimation of carbon is 

∆HCs       Cg  = 719.6 kJ 

37. Calculate resonance energy for benzene from the following data: 

∆Hdissociation(C6H6)  = 5535.1 kJmol
-1

 

∆HC-C                              =  347.3 kJmol
-1

 

∆HC=C=  615.0 kJmol
-1 

∆HC-H=  416.2 kJmol
-1

 

38. DeduceBoyle‟slawfromkineticgasequation. 

39. StateanddeduceGraham‟slawofdiffusionfromkineticgasequation. 



40. StateAvogadro‟slawanddeduceit fromkineticgasequation. 

41. Discuss graphically Maxwell-Boltzmann distribution law of molecular velocities. 

42. With graph, explain the effect of temperature on distribution of molecular velocities. 

43. Show that most probable velocity = 0.8165 x RMS velocity. 

44. Prove that average velocity=0.9213x RMS velocity. 

45. Show that the order of most probable, average and rms velocity is α<ν<υ. 

46. What is most probable velocity? Calculate average velocity of hydrogen molecule at 

NTP. (Given R =8.314J K
-1

mol
-1

) 

47. The most probable velocity of a gas at NTP is 570.4ms
-1

. Calculate its molecular 

weight. 

48. Calculate R.M.S. Velocity (or speed) of oxygen molecule at 20K. 

49. Calculate R.M.S. Velocity of chlorine molecule at 45
o
C. 

50. Calculate R.M.S. Velocity and average velocity of H2 at 27
o
C. 

51. Calculate average velocity of hydrogen molecule at N.T.P. (or 298K) Given: R=8.314 J 

K
-1

mole
-1

. 

52. Calculate average velocity of nitrogen molecules at 298 K. (R = 8.314 J K
-1

 mol
-1

) 

53. Discuss the deviation of real gases from ideal behaviour. 

54. Explain causes of deviation from ideal behaviour in case of real gases. 

55. Explain the following terms: (i) Compressibility factor (ii) Boyle‟s temperature. 

56. Explain the effect of pressure on compressibility factor. 

57. Explain the effect of temperature on compressibility factor. 

58. How isbehaviour of real gases explained by van der Waal‟s equation under different 

conditions? 

59. DescribeAndrew‟sexperimentforcriticalphenomenon. 

60. Writeanoteonliquefactionofgases. 

61. Explain the law of corresponding states. 

62. Using van der Waal‟s equation, deduce the reduced equation of state. 

63. Show that for a gas obeying van der Waal‟s equation 𝑃𝑐𝑉𝑐 = 3
8 𝑅𝑇𝑐  

64. Van der Waal‟s constant b for oxygen gas is 31.8 x 10
-6

 m
3
 mol

-1
. Calculate its critical 

volume and Define Boyle temperature. 

65. The Van der Waal‟s constant for a gas is: a = 0.751 lit
2
.atm.mol

-2
 and b=0.0226 lit.mol

-

1
 (R=0.0821 dm

3
.atm.K

-1
.mol

-1
). Calculate critical temperature and critical pressure. 



66. Calculate critical pressure and temperature of a gas if its van der Waal‟s constants are: 

a=0.740 dm
6
.atm.mol

-2
 and b=0.0213 dm

3
.mol

-1
 

67. The critical constants for water are Tc= 647 K, Pc= 218 atm. and Vc= 0.057 lit/mol. 

Calculate van der Waal‟s constants a and b. 

68. The critical temperature and critical pressure of chlorine are 419 K and 9.47 x 10
6
 Nm

-2 

respectively. Calculate van der Waal‟s constants for the gas. 

69. If the van der Waal‟s equation of a gas is given by 

[𝑃 +  
0.00786

𝑉2
 (𝑉 − 0.0024) = 0.0041 (273 + 𝑡) 

Calculate Tc and Pc. 

70. What are intermolecular forces? Discuss (i) dipole-dipole and (ii) Ion-dipole 

interactions in liquids. 

71. Distinguish between structural aspects of solids, liquids and gases. 

72. With the help of a suitable example describe a liquid crystal. 

73. Explain why the turbidity of mesomorphic substances disappears above melting point. 

74. What are liquid crystals? Classify them. 

75. Discuss the structure of cholesteric liquid. 

76. Describe properties of cholesteric liquid crystals. 

77. Discuss “nematic liquid crystals”. 

78. What is the difference between Nematic liquid crystal and Cholesteric liquid crystal? 

79. Write a note on smectic liquid crystal. 

80. Describe the applications of liquid crystals. 

81. Write short note on Thermography. 

82. Write a note on “Seven Segment Cell.” 

83. What is parachor? Discuss application of parachor in structure determination. 

84. Explain the term “surface tension”. How is surface tension of a liquid determined by 

drop number method? 

85. Explain the term “surface tension”. How is surface tension of a liquid determined 

capillary rise method? 

86. Explain “coefficient of viscosity”. What is the effect of temperature on viscosity of a 

liquid? 

87. How is relative viscosity of a liquid determined by Ostwald viscometer? 

88. In the determination of surface tension of a liquid by the drop–number method, it gives 

55 drops while water gives 25 drops for the same volume. The densities of the liquid 



and water are 0.996 x 10
3
 kg/m

3
 and 0.800 x 10

3
 kg/m

3
 respectively. Find the surface 

tension of the liquid if that of water is 72.0 x 10
-3

 Nm
-1

. 

89. Benzene takes 46 seconds to flow through an Ostwald‟s viscometer while water takes 

57 seconds at same temperature. Their respective densities are 0.8 x 10
3
 kg m

-3
 and 

0.998 x 10
3
 kg m

-3
. Calculate the coefficient of viscosity of benzene. (Coefficient of 

viscosity of water = 1.008 x 10
-3

 kg m
-1

 

90. Water passes through a viscometer in 30 seconds. The same volume of oil required 

2263.7 seconds. Calculate the viscosity of oil if its density is 1.1 x 10
3
 kg m

-3
. Density 

of water is 0.998 x 10
3
 kg m

-3
, Viscosity of water is 0.00101 kg m

-1
 s

-1
. 

91. The viscosity of olive oil at 293 K is 0.084 Nm
-2

 and its density is 1.1 x 10
3
 kg m

-3
. 

How long will it take to pass through a viscometer if water under the same condition 

takes 30 seconds? (Viscosity of water = 0.00101 Nm
-2

 and density of water = 0.998 x 

10
3
 kg m

-3
). 

92. The refractive index of ethyl alcohol at 295 K for D-line is 1.4573 and its density is 

0.7885 g/cm
3
. Calculate its molar refraction.Calculate the molar refraction of acetic 

acid at 298 K, at which its density is 1.046 x 10
-3 

kg m
-3

. The experimentally observed 

value of refractive index at this temperature is 1.3715. 

93. What are the factors affecting adsorption of gases by solids? 

94. Distinguish between physisorption and chemisorption. 

95. Explain Freundlich adsorption isotherm. How can it be verified? 

96. How BET equation is used in the determination of surface area of the adsorbent? 

97. 64 mm
3
 of CO2 at STP was adsorbed on the surface of glass as a unimolecular layer. 

The molecular diameter is 0.418 nm. Calculate the surface area of glass assuming that 

the molecule occupies area equal to square of diameter. 

98. Explain the effect of dissolved substance on the surface tension of solvent. 

99. What are the important applications of adsorption? 

100. What is positive and negative catalyst? 

101. Describe Homogeneous gas phase catalytic reactions with suitable examples. 

102. Explain with example Heterogeneous catalysis. 

103. Distinguish between Homogeneous and Heterogeneous catalysis. 

104. What is a catalytic promoter? Explain with suitable example. 

105. Explain autocatalysis by giving suitable example. 

106. Explain inhibitors with suitable example. 

107. What is enzyme catalysed reaction? Explain with suitable example.  



108. Give any five characteristics of enzyme catalysis. 

109. Describe the kinetics of enzyme-catalysed reactions as proposed by Michaelis-

Menten. 

 

Very Short Answer Questions (01 Marks) 

1. Whatdoyouunderstandbythermodynamicsystemandsurroundings? 

2. Define: open system 

3. Explainthefollowingterms: closedsystem. 

4. Explainthefollowingterms: stateofasystem. 

5. Define: isolated system. 

6. Define: Isobaric process. 

7. Define: Isochoric process. 

8. Define: cyclic process. 

9. Statement of Firstlawofthermodynamics. 

10. What is Joule-Thomson coefficient? 

11. Define: inversion temperature. 

12. What is meant by an ideal gas? 

13. Define heat capacity at constant pressure 

14. Define heat capacity at constant volume. 

15. Define: Enthalpy of reaction 

16. What are standard state conditions? 

17. Why combustion does not take place at 298 K? 

18. Define: standard heat of reaction. 

19. Explain standard enthalpy of formation. 

20. What is standard heat of combustion? 

21. Define: heat of solution. 

22. Write any two postulates of kinetic theory of gas. 

23. Define Avogadro‟s law. 

24. Define Graham‟s law of diffusion. 

25. Write expression for the Maxwell‟s distribution of velocities. 

26. Define:Mostprobablevelocity. 

27. Define: root mean square velocity? 

28. Define: average velocity. 



29. What is meant by mean free path? 

30. Define: collision diameter. 

31. What is collision number? 

32. Define: collision frequency. 

33. Whatiscompressibilityfactor? 

34. Whatarethevaluesof compressibilityfactorforaperfectgasand forrealgas? 

35. Define“BoyleTemperature” 

36. WritevanderWaal‟sequationofstatefornmolesofrealgas. 

37. Define:criticalpressure 

38. Define: critical volume 

39. State“Lawofcorrespondingstates” 

40. Define liquid crystal. 

41. Give any two applications of liquid crystal. 

42. What is thermography? 

43. Define surface tension. 

44. Why are the liquid drops spherical in shape? 

45. Give C.G.S. and SI units of surface tension. 

46. Define Parachor. 

47. What is intrinsic viscosity? 

48. Define refractive index. 

49. Define Specific refraction. 

50. Define Molar refraction. 

51. Define the term adsorption. 

52. Define a) adsorbate b) adsorbent. 

53. Why is a gas adsorbed on the surface of the solid? 

54. Give any one application of adsorption. 

55. Define the term physical adsorption. 

56. Define the term chemisorption. 

57. Write BET equation. 

58. Define catalyst. 

59. Give any two characteristics of catalysis. 

60. Why does the efficiency of a solid catalysis increase, when it is present in a finely 

divided state? 

61. Why powdered charcoal is a better adsorbent than lump of charcoal of the same mass. 



62. Define homogeneous catalysis. 

63. With an example, explain heterogeneous catalysis. 

64. Role of promoter giving one example. Explain? 

65. Role of molybdenum in the manufacture of ammonia by Haber‟s process. Explain 

66. What do you mean by an inhibitor? 

67. Explain the term catalytic poisoning. 

68. How the presence of catalytic poisons retard the reaction. 

69. Explain with suitable example (i) Enzyme catalysis. 

70. Enzyme catalysts are “specific” in nature. Explain? 

71. Explain with suitable example: (i) Autocatalysis. 

72. Explain (i) in the titration of oxalic acid with acidified KMnO4, the reaction is slow 

inthe beginning but becomes fast as the reaction progresses. 

73. Write Michaelis-Menten equation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



J. M.PATEL ARTS, COMMERCE& SCIENCE COLLEGE, BHANDARA 

DEPARTMENT OF CHEMISTRY 

B. Sc., SEM- II (PAPER-I) 

ORGANIC CHEMISTRY 

Long Answer Questions (05 Marks) 

1. Explian with suitable examples i) Inductive effect ii) Resonance effect iii) 

Hyperconjugation effect iv) Hydrogen bonding  

2. What is hybridisation? Explain the structure of ethylene molecule on the basis of 

hybridisation.  

3. What is hybridisation? Explain the structure of acetylene molecule on the basis of 

hybridisation.  

4.  Explain the terms i) Assymetric carbon atom ii) Diastereomers  

5. Discuss the conformational analysis of n-Butane giving the energy diagram. 

6. Discuss R-S system of designing configuration of optically active compounds. 

Explain with examples. 

7. Discuss free radical mechanism of chlorination of methane.  

8. What are cycloalkanes? Discuss their stability in light of Bayer strain theory.  

9. How is cyclohexane is prepared from i) Phnol ii) Benzene (5 Marks) 

10. What is peroxide effect? Give fre radical mechanism of addition of HBr to propylene 

molecule.  

11. What is saytzeff rule? Explain with example.  

12. Define i) Epoxidation  ii) Ozonolysis  

13. Explain electromericsubstituion reaction in benzene.  

14. Draw orbital diagram of benzene molecule. 

Short Answer Questions (2.5 Marks) 

1. Define and classify hydrogen bonding. Explain effect of hydrogen bonding on 

solubility.  (2.5 Marks) 

2. What are reactive intermediate? Explain (2.5 Marks) 

a. Carbocations 

b. Carbanion 

c. Carbenes 

d. Free radicals 



3. Explain homolytic and heterolytic bond fission.  

4. What is optical activity? Discuss optical activity of tartaric acid.  

5. What is chirality? Discuss optical activity of tartaric acid.  

6. What is conformation? Discus conformational analysis of n-butane with energy 

profile diagram.  

7. Write a note on composition and uses of LPG?  

8. What are the limitations of Bayer strain theory. 

9. What are dienes? Give their classification.  

10. Discuss diels alder reaction.  

11. Explain the acidic nature of acetylene.  

12. Explain the structure and bonding in acetylene molecule. 

13. Write a note on oxyacetylene flame. 

 

Very Short Answer Questions (01 Marks) 

1. Define bond length. 

2. Define intramolecular hydrogen bonding 

3. Define position isomerism 

4. Write the structure of 1,3-butadiene 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



J. M.PATEL ARTS, COMMERCE & SCIENCE COLLEGE, BHANDARA 

DEPARTMENT OF CHEMISTRY 

B. Sc., SEM- II (PAPER-II) 

PHYSICAL CHEMISTRY 

Long Answer Questions (05 Marks) 

1. Describe Carnot cycle. Derive an expression for efficiency of reversible heat engine 

working between temperature T1and T2. 

2. Derive an expression of work-done in Carnot cycle. 

3. Define entropy change. Derive an expression for the calculation of the entropy changes 

of an ideal gas when the temperature changes from T1 to T2 and the pressure changes 

from P1 to P2 

4. Derive an expression for entropy change of an ideal gas when it expands reversibly and 

isothermally.Calculate the entropy change when 2 moles of an ideal gas is allowed to 

expand at 300 K from a pressure of 10 atm to 2 atm. 

5. Calculate the entropy change when 1 moles of an ideal gas is heated from 300 Kto 600 

K at constant pressure. The molar heat capacity at constant volume Cv = 3/2 R. (R = 

8.314 JK
-1

mol
-1

) 

6. Define standard free energy change. Derive relation between standard free energy 

change and equilibrium constant of the reaction. 

7. Derive Gibb‟s-Helmoltz equation. The Gibb‟s free energy of a reaction at 300 K and 

310 K are –241.1 kJ and –245.263 kJ respectively. Determine its ∆H and ∆S at 300 K. 

8. Derive Gibbs-Helmholtz‟s equation. The free energy change for a reaction at 298 K 

and308 K are –85.85 kJ and –83.76 kJ respectively. Calculate the enthalpy change at 

303 K. 

9. Derive an integrated form of van‟t Hoff equation. The equilibrium constant Kp for a 

reaction is3.0 at 673 K and 4.0 at 773 K. Calculate the value of ∆H for the reaction.  

10. Derive Van‟t-Hoff reaction isotherm. Calculate Kpfor the following reaction 

 

Given that the standard free energy change for the reaction is –29.7 kJmol
–1

 

11. State the phase rule and explain the terms involved in it. 

12. State Phase rule. Draw and discuss the salient features of phase diagram of water 

system. 

13. Draw and discuss the phase diagram of sulphur system. 



14. Draw phase diagram of Lead-Silver system and discuss it. 

15. State and explain Raoult's law of ideal solutions.What are the partial pressures in a 

solution ofbenzene and toluene, if vapour pressures in pure state of benzene and toluene 

are 51.3 x 10
3
 P.a. and 18.5 x 10

3
 P.a. respectively at 60°C.Mole fraction of benzene in 

a solution is 0.3. 

16. State and explain Nernst distribution law.  What are its limitations? Explain how the 

distribution law is modified when the solute undergo association in one of the solvents. 

17. State and explain Nernst distribution law. An aqueous solution of succinic acid at 25ºC 

containing0.07g in 10 cm
3
  is in equilibrium with an etheral solution containing 0.013 g 

in 10 cm
3
succinic acid has its normal molecular weight in both the solvents. What will 

be the concentration of an etheral solution in equilibrium with aqueous solution 

containing 0.024 g in 10 cm
3
? 

18. What is critical solution temperature? Discuss the system: (a) with lower critical 

solution temperature, and (b) with upper critical solution temperature. 

19. Explain nuclear fission and nuclear fusion in terms of binding energy per nucleon. 

Illustrate your answer with the help of curve of binding energy per nucleon plotted 

against mass number. 

20. What is nuclear fission? How it is explained by liquid drop model? Compare nuclear 

shell model with liquid drop model. 

21. Discuss liquid drop model of nucleus. What are the evidences in its favour? Give its 

limitations. 

22. Explain the application of dipole moment in predicting geometry of molecule. The 

percentage ionic character of Li-H bond is 76.8%, if its observed dipole moment is 

1.963 × 10
–29

cm calculate the bond length of Li-H bond. (Given : q = 1.602 × 10–19  

C) 

23. What is the origin of dipole moment of a compound? Explain the use of dipole moment 

to calculate the percentage ionic character. The bond length of Li-H bond is 1.595 A
o
 

and has a dipole moment of 1.963 x 10
-29

 Cm. Calculate the percentage ionic character 

of Li-H bond. 

24. What is dipole moment? How is it used to calculate percentage ionic character of a 

polar covalent bond? The bond length of H-I bond is 1.60 Å
o
 and its dipole moment is 

0.38 D. Calculate the percentageionic character of H-I bond. (ID = 3.336 ×10
-30

 Cm) 



25. What is first order reaction? Derive the equation of rate constant for first order 

reactions. A first order reaction is 20% completed in 10 minutes. Calculate the rate 

constant of the reaction. 

26. Derive integrated rate equation for the first order reaction. During decomposition of 

N2O5 dissolved in CCl4 at 35ºC the following results were obtained. Show that the 

reaction is of first order. 

Time (min)              :   0            80            120              ∞ 

Vol. of oxygen collected 

at constant pressure (cm
3
)    :  0            27.6          34.7            84.6        

27. Derive an expression for the rate constant of first order reaction. The half-life period of 

a substance is 50 minutes at a certain concentration. When the concentration is reduced 

to one half of the initial concentration, the half-life period is 25 minutes. Calculate the 

order of reaction. 

28. What is order of reaction? Derive the equation K =
1

 t

x

a(a−x)
 for second order reaction. 

What is the unit of K in the equation? 

29. Derive an expression for the rate constant of second order reaction (a = b). A second 

order reaction is 25% complete in 10 minutes. Determine the time for 80% of the 

reaction to complete. 

30. Describe half-life period for the determination of order of reaction. The half-life of a 

chemical reaction at a particular concentration is 50 minutes. When the concentration is 

doubled, the half-life becomes 100 minutes. Find out the order of reaction. 

31. Define activation energy of a chemical reaction. How can it be determined with the 

help of Arrhenius equation? In the reaction of decomposition of acetaldehyde the slope 

of straight line for a plot of log K against 1/T is found to be –9920 K. Calculate the 

energy of activation. 

32. Discuss the Collision theory of bimolecular reactions. What are the causes of weakness 

of Collision theory? 

33. Discuss transition state theory. Derive an expression for the rate constant based on 

equilibrium constant. 

34. Discuss the Lindemann‟s theory of unimolecular reactions. 

 

Short Answer Questions (2.5 Marks) 

1. Give the limitations of First law of thermodynamics. 



2. Give any five statements of second law of thermodynamics. 

3. Calculate the amount of heat supplied to Carnot engine working between 368 K and 

288. If the maximum work obtained is 895 Joules. 

4. An engine that has an efficiency of 25% takes in 200 J of heat during each cycle. 

Calculate the amount of work this engine performs. 

5. Define efficiency of a heat engine. Calculate the maximum efficiency of an engine 

operatingbetween 25ºC and 135ºC. 

6. Derive an expression for entropy change of an ideal gas 

∆S = CvlnT2/T1 + R ln V2/V1 

7. For an ideal gas derive the relation: 

∆𝑆 = 𝐶𝑣 ln
𝑇2

𝑇1
+ ln

𝑉2

𝑉1
 

8. Explain the change in entropy in irreversible processes. 

9. Show that ∆Suni.> 0 in an irreversible process. 

10. Calculate the total entropy change when 5 moles of ice is converted into water at 0ºC. 

The latent heat of fusion of ice is 80cal gm
–1

 

11. Explain the physical significance of Gibb‟s free energy. 

12. Show that ∆G ≤ 0 criteria for spontaneity and equilibrium. 

13. Show that -∆A = Wmax -P∆V 

14. The free energy change for a reaction  

Is -33.20 kJ at 25
o
C.Calculate the equilibrium constant. 

15. Calculate the Free energy change when 4 moles of an ideal gas expand from a pressure 

of 10 atm. to 1 atm. at 298 K. (R=8.314 JK
-1

mol
-1

 

16. The free energy changes accompanying a reaction are found to be -75.8 kJ at 298 K and 

-72.6 kJ at 308 K. calculate the enthalpy change of the reaction at 303 K. 

17. State and explain partial molar quantities 

18. If K for the reaction,  

2N2O5(g)         O2(g) + 4NO2(g) 

is 1.126 x 10
4
at 25ºC, calculate the value of K for the reaction at 25ºC. 

19. For the equilibrium 

 

Kc = 3.75 x 10
-6

 at 796
o
C 

Calculate Kp for this reaction at this temperature. 

20. Derive differential form of Van‟t Hoff equation 



21. Derive the relation, Kp = Kc × (RT)
∆n

 

22. Give the phase rule and define the terms: 

(i) No. of components(ii) Degree of freedom 

23. Explain: (i) Phase and(ii) Components 

24. Define: degrees of freedom. Calculate the degrees of freedom of: 

(a) Sulphur at transition point(b) Pb-Ag system at the eutectic point. 

25. Draw well labelled diagram of water system. 

26. Draw well labelled diagram of sulphur system. 

27. Define eutectic point. Draw well-labelled of lead-silver system. 

28. Describe Pattinson‟s process of desilverization of lead. 

29. State and explain Raoult‟s Law of ideal solutions.  

30. Calculate the V.P. of solution containing 1 mole of benzeneand 3 moles of toluene at 

320 K, if the V.P. of pure benzene and toluene at this temperature are 3.2 ×10
4
 Nm-

2
   

and 1.02 × 10
4
Nm

–2
respectively. 

31. In the distribution of benzoic acid between water and benzene, the following results 

were obtained : 

C1 (in water)    :   1.50 1.95 2.97 

C2 (in benzene): 24.20 41.2 97.0 

Assuming that benzoic acid exists as single molecule in water, show that it exists as 

double molecules in benzene. 

32. In the distribution of benzoic acid between water and benzene, the following results 

were obtained.  

C1 (in Water)0.1630.436 

C2(in Benzene)0.7615.43 

What information do you gather regarding the molecular state of benzoic acid in 

benzene? 

33. What are azeotropic mixtures? Explain with example the minimum boiling azeotrops. 

34. Explain with diagram the critical solution temperature of Phenol-Water system. 

35. What is critical solution temperature? Explain with diagram critical solution 

temperature of Nicotine-Water system. 

36. Find out amount of solute extracted from 100 ml of an aqueous solution containing 9 

gm of it using 50 ml CHCl3at a time in two instalments. The distribution coefficient of 

solute between CHCl3 and water is 5. 

37. Explain nuclear fusion with example. 



38. Discuss the nuclear stability on the basis of average binding energy per nucleon and 

mass number. 

39. Calculate the binding energy per nucleon of 4 He atom having mass 4.002602 a.m.u. 

(Given: mass of neutron = 1.008665 a.m.u. and mass of 1H atom = 1.007825 a.m.u.) 

40. How is the radioisotopes used in the study of reaction mechanism? 

41. Give the application of radioisotopes in medical science and agriculture. 

42. Explain the polarization of molecules in electric field. 

43. What is induced polarization? At NTP the dielectric constant and density of nitrogen 

are1.00485 and 0.00125 g cm
–3

 respectively. Calculate induced molar polarization. 

44. Describe graphical method for the determination of dipole moment of a substance. 

45. Explain why CO2 have zero dipole moment, while H2O have positive dipole moment? 

46. The dipole moments of CO2 and SO2 are zero and 5.46 x 10-
30

Cm respectively. Predict 

the shapes of these molecules from the dipole moment. 

47. How ortho, metaand para substituted isomers of benzene can be distinguished from 

dipole moment measurements? OrHow  is  dipole  moment  measurement  used  to  

distinguish  ortho,  meta  and  para  isomers of dichlorobenzene? 

48. Calculate dipole moment of m-dichlorobenzene if bond moment of the C–Cl bond is 

1.59 D. 

49. Define rate of reaction. Write various factors influencing on the rate of reaction. 

50. Explain the effect of (i) Temperature (ii) Catalyst on the rate of reaction. 

51. Distinguish between order and molecularity of a reaction. 

52. Explain zero order reactions. 

53. Derive an expression for rate constant for the reactions of first order. 

54. Methyl acetate was subjected to the hydrolysis in 1N HCl solution at 298 K. 10 ml of 

thereaction mixture was withdrawn and titrated with 0.1N NaOH at different intervals 

of time to get following results: 

Time (min.)                 :           0           10          38           ∞ 

Vol. of NaOH (ml)        :         18.5        19.0       20.3       34.5 

Show that the reaction is of first order. 

55. For the reaction 2N2O54NO2+ O2the rate is directly proportional to [N2O5]. At 45
o
C 

90% of the N2O5reacts in 3600 second. Find the value of the rate constant. 

56. For the decomposition of N2O5 in CCl4 following data was obtained. Show that the 

reaction is of first order. Find the rate constant. 

t (min.)                 :  10        15        20        ∞ 



Volume of O2 (mL):   6.5        9        11.5     35 

57. Derive an expression for the rate constant of second order reaction having reactants 

with equimolar concentrations. 

58. Derive an expression for the rate constant for reaction of second order when initial 

concentrations of both reactants are different. 

59. The rate constant for second order reaction is 3.33 x 10
-2

 dm
3
mol

–1
s

–1
. If the initial 

concentration is 0.05 mol dm
-3

, calculate its half-life. 

60. Saponification of ethyl acetate was carried out using NaOH taking equivalent 

concentrations of both reactants. 25 mL of the reaction mixture was titrated with 

standard acid solution which gave following results. Show that the reaction is of second 

order and find rate constant. 

t (min.)                 :    0          5        10        26 

Volume of HCl (mL):    4839       33   22 

61. Explain with suitable example the pseudo-unimolecular reactions.            

62. Define half-life period. Describe half change method for the determination of order of 

reaction. 

63. In a gaseous reaction the time for half change for various partial pressures was as 

follows: 

Pressure (mm): 200 300 400 

Half time (min.): 150 99.8 75.3 

What is the order of reaction? 

64. For a first order reaction, the rate constant is 0.450 s
-1

. What is the half-life and mean-

life of the reaction? 

65. Rate constants for the decomposition of N2O are 3.46 x 10
–5

 dm
3
mol

–1
s

–1
 and4.87 x 10

–

5
dm

3
mol

–1
s

–1
 at 25ºC and 65ºC respectively. Calculate the energy of activation of the 

reaction. 

66. Describe the OstwaldIsolationMethod for the determination of order of reaction. 

67. What do you mean by activation energy? How Arrhenius equation helps in the 

calculation of activation energy graphically? 

68. For a reaction A      B, the rate constant doubled when temperature was raised from 

25
o
C to 35

o
C. Calculate the activation energy of the reaction. 

69. Calculate the activation energy for the decomposition of N2O5whose rate constants at 

300 K and340 K are 2.2×10
–5

 S
–1

 and 5.5×10
–3

 S
–1

respectively. (R = 8.314 JK
–1

mol
–1

) 

70. Discuss the Lindemann theory as applied to the unimolecular reactions. 



Very Short Answer Questions (01 Marks) 

1. Give any two limitations of first law of thermodynamics. 

2. Give any two statements of second law of thermodynamics. 

3. What do you mean by efficiency of a system? 

4. For the following processes predict the values of change in entropy (S): a) 

Condensation of water vapours b) Melting of solid. 

5. Write expression for the entropy change (∆S) in one mole of a liquid vaporises at the 

boiling point. 

6. Define standard free energy change. 

7. What is the criterion for spontaneity and equilibrium in terms of free energy change? 

8. Give the relationship between Gibb‟s free energy change and Helmoltz free energy 

change at constant temperature and pressure. 

9. Why Helmholtz‟s free energy is now called Helmholtz‟s work function? 

10. Write the relation between ∆G and ∆A. 

11. What is the basis of thermodynamic scale of temperature 

12. Define partial molar free energy. 

13. Define „„Chemical Potential” 

14. State the law of chemical equilibrium. 

15. Write integrated form of van‟t Hoff equation. 

16. What is metastable state? 

17. What is triple point of a system? 

18. Write reduced or condensedphase rule equation. 

19. Calculate the number of degrees of freedom of the system in which rhombic sulphur is 

in equilibrium with monoclinic sulphur. 

20. What is an ideal solution? 

21. State Henry‟s Law. 

22. Give two limitations of Henry‟s law 

23. State Nernst‟s Distribution law. 

24. What are Azeotropic mixtures? 

25. Why are azeotropic mixtures constant boiling mixtures? 

26. Give the effect of addition of solute on consolute temperature. 

27. What is nuclear fission? Give example. 

28. Define binding energy per nucleon. 



29. Draw a graph between average binding energy per nucleon and atomic mass number. 

30. Give two applications of radioisotopes in medicine. 

31. Write any two applications of radioisotopes in structure determination. 

32. What are intermolecular forces? 

33. What is polar covalent bond? 

34. What is the relation between dielectric constant and dipole moment of a substance? 

35. Define; Dipole moment. What is its SI unit? 

36. When the dipole moment of a molecule is zero, what will be its shape. 

37. How % age ionic character of a polar diatomic molecule can be calculated from dipole 

moment measurement? 

38. What is induced polarization? 

39. Write an expression for total polarization. 

40. Write Clausius-Mossoti equation. 

41. What is bond moment and group moment? 

42. Why CO2 has zero dipole moment? 

43. What is the shape of CS2molecule? 

44. Calculate the dipole moment of HCl molecule, if equilibrium bond length is 1.2746Å
o
 

(Charge on electron = 1.602×10–19C) 

45. Define rate of a reaction. 

46. Define rate constant of a reaction. 

47. Define rate law expression. 

48. Define molecularity of reaction. 

49. Define order of reaction. 

50. For the reaction, A + B       product, 𝑟 = 𝐾  𝐴 [𝐵]3/2. What is the order of reaction? 

51. Define zero order reaction. 

52. Give the example of zero order reaction. 

53. Give any two characteristics of zero order reaction. 

54. Give any one characteristic of first order reaction. 

55. Write unit of rate constant of first order reaction. 

56. Write an expression for the rate constant for reactions of second order of the type 2A       

product. 

57. Write rate equation for second order reactions in which initial concentrations of the two 

reactants are different 



58. Whatarepseudo-unimolecularreactions? 

59. Write the relation between half-life period of a zero order reaction and rate constant. 

60. Write Arrhenius equation. 

61. Define activation energy of a reaction. 

62. Whatisstericfactor? 

63. Mention two limitations of Collision theory. 

64. Give  any  two  advantages  of  transition  state  theory  over  collision  theory. 
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Long Answer Questions (05 Marks) 

1. What is an LCAO approximation? Construct and explain Coulson‟s MO diagram for 

CO molecule. Calculate its bond order.      

2.  What are interhalogen compounds? Give any two methods of preparation of IF5 and 

discuss its structure.         

3. Discuss the first transition element with respect to:      

a. Oxidation state 

b. Catalytic activity 

4. Illustrate the electronic configuration of 4d and 5d transition series elements.  

5. What are the different steps involved in rejection of result on the basis of 4d rule. 

6. Discuss acid-base reactions in liquid ammonia and liquid sulphur dioxide. Give one 

example each.          

7. What is Lanthanide contraction? Explain its causes. Discuss any two consequences of 

Lanthanide contraction.        

8. Explain actinides with reference to their oxidation state. Discuss solvent extraction 

method for separation of Lanthanides.      

 

Short Answer Questions (2.5 Marks) 

1. Distinguish between antibonding and bonding molecular orbital    

2.  Discuss the structure of ICl4
-
         

3.  Discuss the structure and bonding in I3
-
 ion.        

4.  Explain the formation of HF molecule on the basis of M.O. theory. Calculate its bond 

order.            

5. Give the comparative study of Co, Rh and Ir.      

6. Explain the colour properties of first transition series elements.    

7. Discuss the atomic and ionic radii of 3d block elements.     

8. Explain the position of lanthanides in periodic table     



9. A sample of steel was analysed for its chromium content, the observed values are 16.21 

and 16.31%. If true value of chromium content is 16.27%. Calculate:  

a. Absolute error 

b. Relative error in percentage. 

10.  Find out the significant figures in the following:       

i) 10.04  ii) 0.006404   iii) 7.32×10-23   

iv) 460000 v) 57.040 

11.  Explain the terms:         

a. Accuracy 

b. Precision 

12.  Discuss the classification of Non-aqueous solvents on the basis of ionizing properties.

          

13. Discuss position of actinides in periodic table.       

14.  Explain the complex formation tendency of Lanthanides.     

15.  Discuss ion exchange method of separation of Lanthanides    

16.  Discuss electronic configurations of lanthanides      

 

Very Short Answer Questions (01 Marks) 

1. Draw structure of H2O molecule 

2. Explain why He2 molecule does not exist in terms of MOT. 

3. Write M. O. Configuration of O2 molecule. 

4. Why is second ionization potential of Cr higher than those of neighbours? 

5. Why Zn
+2

 ion diamagnetic? 

6. Define protonic solvents. 

7. Write maximum oxidation state of Co-Rh-Ir elements. 

8. Define standard deviations. 

9. Define systematic errors 

10. What are transuranic elements? 

11. Name any two lanthanides exhibiting +2 oxidation state. 

12. Give the name and composition of one mineral of lanthanides. 
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Long Answer Questions (05 Marks) 

1. Define the term orientation. Discuss the directive influence of –NH2 

  group on further electrophilic substitution on benzene ring.  

2. Discuss the mechanism of SN
1
  reaction with energy profile diagram. 

3. Give method of preparation of glycerol starting from propylene. What is the action of 

excess of HI on it ? 

4. Discuss the reaction and Mechanism of Reimer-Tiemann reaction.  

5. Explain the structure of carbonyl group. How will you prepare the following : 

(i) Acetophenone from benzonitrile and 

(ii) Acetaldehyde from acetyl chloride ?  

6. Discuss the acidity of carboxylic acids. What is the effect of electron withdrawing and 

electron donating groups on the acidity of carboxylic acids ? 

7. What is Aldol  condensation  ? Discuss  its  mechanism with example. 

8. What are esters ? What is the action of following on Ethylacetate 

i) Ammonia 

ii)  Thionyl Chloride 

iii) Hydrazine and  

iv) Hydroxyl amine 

9. What are activating and deactivating group ? Explain meta directive influence of NO2 

group in Nitrobenzene for further electrophilic substitution. 

10. Discuss the mechanism of alkaline hydrolysis of Tertiary butyl bromide with energy 

profile diagram. 

11. How is phenol obtained from Chlorobenzene ? Discuss mechanism of   Reimer-

Tiemann Reaction. 

12. Discuss the structure of carbonyl group in aldehydes and ketones. How will you 

synthesis : 

(i) Acetaldehyde from acetyl chloride 



(ii) Acetophenone from benzonitrile ? 

13. Explain the reaction and mechanism of Perkin reaction. 

14. Discuss the acidity of carboxylic acids. What is the effect of substituents on it ? 

15. How would you bring about the following conversions : 

a. Acetic acid to ethyl acetate 

b. Acetyl chloride to acetic anhydride 

c. Ammonium acetate to Acetamide 

d. Acetic acid to acetyl chloride 

e. Acetonitrile to Acetamide ? 

 

Short Answer Questions (2.5 Marks) 

1. Give Fittig reaction for formation of biphenyl. How will you prepare benzoic acid 

from biphenyl ?  

2. How are (i) Chloropicrin and (ii) Phosgene, prepared from chloroform ? 

3. How will you obtain toluene by Wurtz-Fittig reaction ? How is it converted to benzyl 

chloride ? 

4. How DDT is prepared from chlorobenzene ? Give its uses. 

5. Discuss the mechanism of Pinacol-Pinacolone rearrangement reaction.  

6. What is the action of following on ethylene glycol : 

I. dil. HNO3 and 

II. Pb(CH3COO)4  OR HIO4  ? 

7. Discuss  acidic  nature  of Phenol  on the basis of resonance  stabilization  of  Phenoxide   

ion. 

8. Write note  on Gatterman Synthesis. 

9. Discuss Wittig  reaction with example. 

10. Write  a note  on Cannizzaro‟s reaction. 

11. What is the effect of following on Acetaldehyde ? 

i. Tollen‟s Reagent and ii. Fehling solution ? 

12. Give  the general  mechanism  of nucleophilic  addition  to  carbonyl group. 

13. How is Cinnamic acid prepared from benzaldehyde in presence of : 

i. Sodium acetate and ii. Sodium ethoxide ? 

14. Write  a note  on Hell-Volhard-Zelinsky reaction. 

15. Discuss  the mechanism  of acid  catalyzed  hydrolysis of ester. 



16. What is the action of heat on : 

i. Succinic acid and ii. Phthalic acid ? 

17. Starting from chlorobenzene how will you prepare 

i. Benzene and ii. Aniline 

18. Give synthesis and uses of DDT. 

19. How will you prepare Biphenyl from Benzene diazonium chloride ? Name the 

reaction. 

20. How will you prepare chloroform from Ethyl alcohol ? 

21. What are alcohols ? Discuss the classification with example. 

22. Discuss Pinacol-Pinacolone rearrangement. 

23. Write a note on Claisen rearrangement reaction. 

24. Explain acidic nature of phenol. 

25. Write note on Wittig reaction. 

26. Give the general mechanism of nucleophilic addition to carbonyl group. 

27. Write a note on Cannizaro‟s reaction. 

28. Explain the action of Tollen‟s reagent and Fehling solution on acetaldehyde. 

29. Give mechanism of acid catalysed hydrolysis of ester. 

30. Define Esters. Write a note on Claisen Condensation reaction.  

31. Give mechanism of decarboxylation reaction with soda lime. 

 

Very Short Answer Questions (01 Marks) 

1. Define O/P ratio. 

2. Give  uses of chloroform. 

3. Which is more reactive  : Chlorobenzene  or  benzyl  chloride ? 

4. What is the action  of bromine  water on  phenol ? 

5. How  is Trinitroglycerine  obtained  from glycerol ? 

6. Give the structural  formula  of butane-2, 3-diol. 

7. How acetone  is obtained  from methyl cyanide ? 

8. What is the action of peracetic acid on acetone ? 

O 

| | 

9. Give the IUPAC name of  CH3–C–CH2–CH3 . 



10. Give any two physical properties  of  carboxylic acid. 

11. How is phthalic  acid  obtained  from o-xylene ? 

12. How is ethyl acetoacetate obtained from ethyl acetate ? 

13. How is toluene obtained from benzene ? 

14. What is the action of chloroform on phenol ? 

15. Give any two uses of BHC. 

16. What happens when ethylene glycol heated with Conc. H2SO4 ? 

17. How is acrolein obtained from glycerol ? 

18. Give the preparation of phenol by Dows process. 

19. Give IUPAC name of Isobutyraldehyde. 

20. How will you convert acetone into isopropylalcohol ? 

21. Give the oxidation reaction of formaldehyde by KMnO4. 

22. Give the preparation of Phthalic acid from o-xylene. 

23. What happens when acetamide is treated with nitrous acid ? 

24. Write the structure of 3-methyl butan-1-oic acid. 
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Long Answers Questions (05 Marks) 

1. Distinguish between double salt and coordination compounds 

2. Explain Werner theory of coordination compounds 

3. Explain Sidgwick electronic theory. 

4. Define stereoisomerism, name various types of isomerism exhibited by complexes. 

5. Explain geometrical isomerism in 6 coordinated complexes  

6. Discuss the following with one example i) Ionization isomerism ii) Coordination 

isomerism iii) linkage isomerism iv) coordination position isomerism   

7. State Beer-Lamberts law, What are the limitations of this law?  

8. Draw a well labelled photoelectric colorimeter. Discuss its quantitative application. 

9.  What are silicones? How are they prepared? Give application of silicone oils.  

10. Explain structure and bonding in (NPCl2)3& (NPCl2)4  

11. Give any four applications of polyphosphazenes 

 

Short Answer Questions (2.5 Marks) 

1. Explain Valence bond theory with suitable examples Coordination number 6 & 4 

2. Explain limitation of VBT  

3. What are chelates? Give the classification and applications of chelates.  

4. What are Frost diagram? Construct frost diagram for nitrogen 

5. What is latimer diagram? Explain diagram of chlorine in acidic medium.  

6. Write a note on redox stability in water 

7. Define the terms, i) Transmittance  ii) Molar absorptivity  

8. Discuss i) adsorption chromatography ii) Solvent extraction technique 

9. Discuss the principle and technique involved in ion exchange method of 

chromatography. 

10. Give any four important properties of silicones.  

11. How straight chain silicones are synthesized  



Very Short Answer Questions (01 Marks) 

1. What is mean by coordination compound. 

2. Define Metal ion and Ligand 

3. Define isomerism 

4. Define redox reaction 

5. Sate Beer-Lamberts law 

6. Define transmittance, chromatography 

7. What are silicones? 

8. Define phosphazenes 
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Long Answers Questions (05 Marks) 

1. Derive Bragg's equation. For first order reflection, the glancing angle q = 9.8°. 

Calculate q for second order reflection from the same plane using same x-rays.  

2. Explain (i) Law of constancy of interfacial angle (ii) Law of symmetry (ii) law of 

rational Indices. 

3. What are Bravaislattices ? Sketch and discuss three types of Bravais lattices of cubic 

system. 

4. Derive Bragg's equation for X-ray crystallography. How is Bragg's equation used to 

elucidate crystal structure?  

5. Explain the terms:          

(i) Unit cell,  

(ii) Space lattice, 

(iii) Interfacial angle  

(iv) Miller indices. 

 

6. Explain: 

a. Law of rationality of indices  

b. Elements of symmetry. 

7. State the law of symmetry. Explain elements of symmetry of a crystal. 

8. State and explain laws of Crystallography. 

9. Derive Bragg's equation for diffraction of X-rays. A crystal face cuts the axes at 2a, b 

& 3c. Find its Weiss and Miller Indices. 

10. Derive Bragg's equation for diffraction of X-rays. The diffraction of X- rays of 

wavelength     3.0 x 10
-10 

m gives a first order reflection at 27°8'. Calculate interplanar 

distance. 

11. Define (i) unit cell (ii) crystal lattice. Why is Bragg's X-ray diffraction method unable 

to prove that KCI has FCC structure? 

12.  Explain: (i) Law of rationality of indices (ii) Law of symmetry  



13.  How Bragg's equation can be used to determine structure of sodium chloride.  

14. Derive Bragg's equation. Find the interplanar distance in a crystal in which a series of 

planes produce a first order reflection from X-ray tube of wavelength 1.539 A° at 

angle 22.5° 

15.  Explain (i) law of constancy of interfacial angles (ii) law of rationality of indices. 

16. What are Bravais lattices? Sketch and discuss three types of Bravias lattices of cubic 

system.  

17. Describe Laue's method used in the determination of crystal structure with well 

labelled diagram. 

18. Explain powder method of crystallography. What is its advantage over the other 

methods? 

19. Explain the application of x-ray techniques in the determination of structure of NaCl 

20. How can you prove that the structure of KCl is FCC and not simple cubic? 

21. Describe Arrhenius theory of electrolytic dissociation and give its limitations. 

22. Define transport number of ions. How is it determined by moving boundary method?  

23. Describe moving boundary method for determination of transport number of ions. 

24. What is cell constant? How can it be determined experimentally? 

25. Explain : Relaxation effect and Electrophoretic effect. 

26. What is transport number ? Explain Hittorfs method for determination of transport 

number.  

27. What are the postulates of Arrhenius theory of ionization ? Discuss its limitations. 

28. State Kohlrausch's law. How can it be used to determine : 

a.  dissociation constant of acid  

b.  solubility of a sparingly soluble salt 

29. state and explain Kohlrauschs law How is it used in determination of equivalent 

conductance at infinite dilution for weak electrolyte ? 

30. Derive an expression for the frequency of the rotational lines in the pure rotational 

spectrum .What types of molecules exhibit rotational spectra ?  

31. Discuss the applications of pure rotational spectra. The rotational constant of NO 

molecule is 166 m
-1

. Calculate bond length if its reduced mass is 1.24 x 10
-26

kg.  

32. Derive an expression for the wave number of rotational lines in a rotational spectrum 

of rigid rotor. Calculate bond length of CN molecule if its reduced mass is 1.0737 x 

10
-26

 kg and rotational constant is 190 m
-1

. 



33. What is the relation between dipole moment and rotational spectra? Derive an 

expression of rotational energy of diatomic molecule by considering it as rigid rotor. 

34.  Drive an expression for the vibrational energy of a diatomic molecule taking it as a 

simple 

harmonic oscillator and draw its vibrational energy levels. 

35. What is simple harmonic oscillator ? Why is the curve between its P. E. and 

displacement from equilibrium position parabolic ? Sketch its vibrational energy 

levels. What is zero point energy? 

36. What is simple harmonic oscillator ? How does its pot. energy vary with displacement 

from equilibrium  position? Sketch its vibrational energy levels. What is zero point 

energy ? What does it indicate ? 

37. What are harmonic & anharmonic oscillators ? Draw their energy level diagrams. 

Write energy expressions for them. 

38. Compare simple harmonic oscillator with an harmonic oscillator. Explain the terms : 

(i)overtone & (ii) fundamental absorption.  

39. Discuss IR spectrum of diatomic molecule considering it as a simple harmonic 

oscillator. 

40. What are harmonic &anharmonicoscillators ? Draw their energy level diagrams. What 

are fundamental bands and overtones? 

41. Derive deBroglie relation. How is dual nature of electron verified experimentally? 

42. Derive an expression for the energy of a particle in a one dimensional box.  

43. Derive Schrodinger wave equation. Explain physical significance of Ψ and Ψ
2
? 

44. Explain de-Broglie's hypothesis related to dual nature of matter Derive the de-Broglie 

relation. How does the dual nature of electrons be verified experimentally?  

45. Derive an equation for the normalized wave function for a particle in one dimensional 

box. 

46. Derive an expression for energy of a particle in one dimensional box. What is zero 

point energy? 

47. Explain how classical mechanics fails when applied to: 

 (i) heat capacity of solids and          (ii)photoelectric effect. 

48. Give an account of (i) Heisenberg's Uncertainty principle and (ii) Photoelectric effect. 

49. Derive Schrodinger wave equation from postulates of quantum mechanics. 

50.  State and explain Heisenberg uncertainty principle. Calculate minimum uncertainty 

in velocity of a particle of mass 11 x 10
-27

kg if uncertainty in position is 3 x 10
-12

 m. 



51. Explain how classical mechanics fails when applied to 

 (i) heat capacity of solids and (ii) photoelectric effect.  

52.  Explain de-Broglie hypothesis related to dual nature of matter Derive de-Broglie 

relation. How does the dual nature of electrons be verified experimentally?  

53. Starting from Schrodinger wave equation, show that for a particle in one dimensional 

box,  

Ψ=√
2

𝑎
sin(

𝑛𝜋

𝑎
𝑥) 

 

Short Answer Questions (2.5 Marks) 

1. What are Miller indices ? A crystal face cuts the axes at 2a, 2b, 3c. Find its Miller 

indices. 

2. Discuss powder method of structure determination. 

3. (i) Identify the ccrustal system from teh following parameters of unit cell: a =b≠c, 

α=β=γ= 90° (i) Draw neat diagram of BCC unit cell. 

4. Define: (i) Centre of symmetry and (ii) Plane of symmetry. 

5. Explain the crystal structure of KCl 

6. (i) Identify the crystal system with the following characteristics: 

a.   a ≠b≠c, α≠β≠γ≠90°  

b. a≠b≠c , α=β=γ= 90° 

c. (ii) Define "Unit Cell" 

7. Describe Laue's method for determination of crystal structure. 

8. Draw unit cells of : (i) NaCl and (ii) CsCl 

9. (i) Identify the crystal systems having following characteristics:- 

a. a =b=c, α=β=γ= 90° 

b. a =b≠c, α=β=γ= 90° 

(ii) Draw a neat diagram of unit cell of NaCl crystal. 

10. Both NaCl and KCI have similar structures, yet their X-ray diffraction patterns are 

remarkably 

different. Why? 

11. Define. (i) Unit cell & (ii) Axis of symmetry. 

12. State and explain law of rationality of indices. 

13.  Explain the terms : (1) Unit cell & (ii) Interfacial angle.  



14. What do you mean by crystal lattice? Sketch the simple cubic crystal showing (110) 

and 111) 

planes. 

15. Why is Bragg's X-ray diffraction method unable to show that KCI has FCC crystal 

structure like NaClcrystal 

16. Draw unit cells of (i) NaCI (ii) CsCI 

17.  Explain law of rationality of indices. 

18.  Draw the crystal structures in case of simple cubic, face centered cubic and body 

centered cubic systems. 

19. Define plane of symmetry, center of symmetry and axis of symmetry. 

20. Define space lattice, unit cell and lattice points. 

21. Name the seven crystal system 

22. How Miller indices can be used to determine interplanar distance in crystals? 

23. Show that the number of NaCl molecules in unit cell of Nacl is 4 and that in CsCl is 1. 

24. state and explain Kohlrausch's law of ionic mobility 

25. What are the drawbacks of Arrhenius theory?  

26. Explain variation of conductance in titration of weak acid strong base.  

27. Define (i) Specific conductance & (ii) Molar conductance 

28. Describe Relaxation effect  

29. What do you mean by cell constant ?How is it determined experimentally? 

30. Define (i)Specific conductance and (i) Equivalent conductance.  

31.  Discuss the variation of "equivalent conductivity of weak electrolytes" with dilution. 

32. State (i) Ostwald's dilution law & (ii) Kohlrausch's law. 

33.  How will you determine the solubility of sparingly soluble salts by conductance 

measurement? 

34.  State and explain Ostwald's dilution law 

35. How do specific conductance and equivalent conductance vary with dilution? 

36. What are advantages of conductometric titrations over usual titration ? 

37. Explain why specific conductance decreases while equivalent conductance increases 

on dilution 

38. Discuss the variation of conductance in the titration of mixture of strong acid and 

weak acid 

against strong base.  

39. Write a note on "electrophoretic effect". 



40. What is Asymmetric effect? 

41. Explain why do molecules behave as a non-rigid rotors. 

42.  Which of following molecules show pure rotational spectra? why? H2(g),HCI (g), CO 

(g), NH4Cl(s) 

43. Which of the following give pure rotational spectra ? H2, N2, CO and HCl. 

44. Discuss the variation of relative population of rotational energy levels with rotational 

quantum number. 

45. Among H2(g).M2(g), CO(g), HCI(g) and H2O(g) which will give pure rotational 

spectra and why 

46. Which molecules exhibit rotational spectra ? Out of CO2(g), C6H6(l), H2O(g) & 

NO(g) which will give pure rotational spectra ? 

47. Amongst H2(g). CO(g), HCl(g). NH4Cl(s), H2O(g). which molecules will give pure 

rotational spectra?  

48. Among H2, O2, N2, HCI, CO, H20 and CH4which will give pure vibrational spectra 

and why? 

49. Explain the P.E. curve obtained for a simple harmonic oscillator.  

50. What are P, Q & R branches of rotational vibrational spectrum ? 

51. What do you understand by degree of freedom of molecule ? Briefly explain the 

different types of degree of freedom possessed by linear and non-linear molecules. 

52. Which of the following molecules are infrared inactive and infrared active? HCI, H2, 

CO and NO2 

53. Explain different types of degrees of freedom possessed by linear and non-linear 

molecules. 

54. Describe normal modes of vibrations of H2O molecule. 

55. Show that for linear and non-linear molecules, the number of modes of vibrations are 

(3N-5) 

and (3N-6) respectively  

56. What type of molecules exhibit pure rotational spectra? Out of CO2, C6H6, H2O and 

N2O 

which will exhibit pure rotational spectra? 

57.  Calculate number of modes of vibrations in CO2 and show them diagrammatically 

58. Normalize wave function Ψ =  A sin
nπ

a
𝑥 for particle in one dimensional box of 

length a. 



59. Explain, how does classical mechanics fail when applied to heat capacity of solid. 

60. What are the permitted values for quantum number 'n' ? Explain why is value of zero 

not permitted?  

61. What is meant by symmetry and antisymmetric of wave functions?  

62. State four phenomenon which are not explained by classical mechanics. 

63. Explain the significance of Ψ and Ψ
2
?  

64. State and explain Heisenberg's uncertainty principle 

65. State the postulates of Quantum mechanics. 

66. What are: (i) Normalised and (ii) Orthogonal wave functions?  

67. Explain the terms (i) Normalısed wave function & (ii) Nodes  

68. What do you understand by black body and black body radiations? 

69. Explain the terms: (1) Eigen values & Eigen functions (ii) Orthogonality  

70. Explain how classical mechanics failed when applied to photoelectric effect. 

Very Short Answer Questions (01 Marks) 

1. Draw structure of of unit cell of CsCl. 

2. Define 'centre of symmetry'. 

3. Identify the unit cell for which a=γ= 90°, β≠ 90° a≠ b≠ c 

4. What do you understand by miller indices?  

5. Define space lattice.  

6. Name any four types of crystal systems. 

7. Give general appearance of pure rotational spectrum. 

8. Which of the following give pure rotational spectra. CO(g). NO(g), HCI(l) & H2(g)? 

9. What do you know about non-rigid rotor?  

10. Draw rotational energy level diagrem.  

11. GWhat is the selection rule for transition between rotational energy levels?  

12. Give selection rules for rotational spectroscopy. 

13. Give Boltzmann equation for rotational energy population of molecules. 

14. Give reason for non-rigidity of rotating molecule. 

15. What is number of vibrational modes for CO2 (linear)?  

16. What is force constant? 

17. Write Morse equation and explain the terms involved in it? 

18. Give selection rules for rotational spectroscopy. 

19. Calculate number of normal modes of vibrations in S02 and CO2 



20. Define 'fundamental vibrational frequency. 

21. Why molecule show anharmonicity? 

22. Write Schrodinger wave equation and explain meaning of terms involved. 

23. Give quantum mechanical operator for momentum along x-axix. 

24. Explain the term 'node' in atomic orbital 

25. Write mathematical expression for Planck‟s radiation law and explain terms involved. 

26. What is an 'operator'?  

27. Explain 'black body' 

28. Explain 'orthogonal wave function' 

29. Explain significance of Ψ
2
?  

30. What is zero point energy? 
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Long Answers Questions (05 Marks) 

1. How is nitrobenzene prepared in the laboratory? Discuss the reduction products of 

nitrobenzene under acidic and neutral media.  

2. How is nitrobenzene prepared from benzene? Discuss reduction of nitrobenzene 

under (i) Alkaline (ii) Acidic media.  

3. Give method of formation of nitrobenzene from benzene. Discuss reduction of 

nitrobenzene under different conditions. 

4. How is aniline obtained from – (i) Nitrobenzene & (ii) Benzonitrile? Write the 

action of following on aniline: (i) Bromine water and (ii) Conc. H2SO4 at 455 K.  

5. Explain: aromatic amines are weakly basic than aliphatic amines. How will you 

synthesis the given compounds from benzene diazo-nium chloride: (i) p-

Aminoazobenzene (ii) Phenylhydrazine? . 

6. Explain the methods of separation of aliphatic primary, secondary and tertiary 

amines from the mixture. 

7. How will you obtain given compounds from benzene diazonium chloride? (i) Phenol 

(ii) Nitrobenzene (iii) p-aminoazobenzine, and (iv) Phenylhydrazine hydrochloride.  

8.  How is aniline obtained from: (i) Nitrobenzene (ii) Benzonitrile? Write the action of 

following on aniline: (i) Bromine water and (ii) Conc. H2SO4 at 455K.  

9. How will you separation Primary, Secondary & Tertiary amines by Hinsberg‟s 

method?  

10. Why are aromatic amines weaker bases than aliphatic amines? Explain the effect of 

substituents on the basic character of aromatic amines.  

11. Starting from benzene diazonium chloride how will you prepare: (i) Chlorobenzene 

and (ii) Nitrobenzene? Give the reaction of ethyl amine with: (i) Methyl magnesium 

bromide (ii) Chloroform in basic medium.  

12.  How will you synthesize the following compounds form benzene diazonium 

chloride. (i) Phenol, (ii) p-hydroxyazobenzene (iii) Bromobenzene, (iv) Phenyl-

hydrazine hydrochloride?  



13. How will you convert Benzene diazonium chloride to: (i) Chlorobenzene (ii) p-

aminoazobenzene (iii) Phenylhydrazine& (iv) Biphenyl?  

14. Why is Diethylamine a stronger base than Methylamine? Discuss reduction of 

nitrobenzene in (i) Neutral & (ii) Acidic medium.  

15. How is Benzene diazonium chloride converted into: (i) Phenol (ii) Benzene (iii) 

Nitrobenzene & (iv) Bromobenzene?  

16. Why are amines basic in nature? How will you separate primary, secondary and 

tertiary amines by Hinsberg‟s methods?  

17. How will you separate Primary, Secondary and Tertiary amines by Hoffman‟s 

method?  

18. Why are amines basic in nature? How will you separate a mixture of Primary, 

Secondsay& Tertiary amines by Hoffman‟s method?  

19. What is diazotization reaction? By using benzene diazonium chloride, how will you 

synthesize (i) Phenol (ii) Chlorobenzene?  

20. How will you bring about the following conversions: (i) Pentamethylene diamine to 

pyridine (ii) Pyrrole to pyridine (iii) 3-methyl pyridine to pyridine (iv) Ethyne to 

pyridine?  

21. What is Aromaticity? Discuss the Aromaticity of Furan, Pyrrole and Pyridine.  

22. Why are pyrrole and pyridine basic in nature? Compare the basicity of pyrrole and 

pyridine. 

23. Discuss the mechanism of electrophilic substitution reactions in pyridineHow is 

pyridine obtained from: (i) 3-methyl pyridine (ii) Pentamethylene diamine (iii) 

Pyrrol? Draw M.O. picture of pyridine.  

24. Electrophilic substitution in pyridine takes place preferably at b-position. Explain. 

Give method of synthesis of pyridine form: (i) Acetylene (ii) b-picoline (iii) Pyrrole 

(iv) Glutaconic aldehyde. 

25. Discuss the structure of pyridine on the basis of MO Theory. Explain aromaticity of 

pyridine & furan with the help of Huckel‟s Rule.  

26. Discuss the structure of pyridine on the basis of molecular orbital theory. Why is 

pyridine more basic than pyrrole? Explain.  

27. How is pyridine converted into (i) 2-aminopyridine (ii) piperadine (iii) Pyridine-3-

sulphonic acid (iv) 3,5-dibromopyridine?  

28. How is pyridine obtained from (i) Pentamethylene diamine hydrochloride and (ii) 

Pyrrole? Why does pyridine give 3-nitropyridine on nitration? Explain.  



29. What is the action of methyl magnesium bromide on: (i) Solid carbon-dioxide (ii) 

Methyl cyanide (iii) Acetaldehyde and (iv) Water?  

30. How is methyl magnesium Bromide prepared in the laboratory? What happens when 

methyl Magnesium Bromide reacts with following compounds followed by 

hydrolysis: (i) Acetonitrile and (ii) Carbon disulphide?  

31. Discuss the structure of Grignard‟s Reagent. How is it used for the synthesis of: (i) 

Acetone and (ii) 2-butanol?  

32. Explain what happen when: (i) Methyl lithium is treated with Carbon dioxide, (ii) 

Diethyl zinc is treated with acetyl chloride, (iii) Methyl magnesium bromide is 

treated with Ethyl formate& (iv) Ethyl magnesium bromide is treated with Lead 

chloride.  

33. What are organometallic compounds? Write preparation and discuss structure of 

Grignard reagent.  

34. What are orgnanometallic compounds? Give a method of preparation of Grignard 

Reagent. What happens when Methyl Magnesium Bromide is treated with: (i) Dry 

ice & (ii) Acetaldehyde followed by hydrolysis.  

35. What is the action of methyl magnesium bromide on (i) Ethylene oxide (ii) Dry ice 

(iii) Acetyl chloride (iv) Acetone?  

36. How is dialkyl zinc prepared from ethyl iodide? What is the action of following 

reagents on diethyl zinc: (i) Acetyl chloride (ii) Water.  

37. Give the principle & calculations involved in the estimation of carbon and hydrogen 

in an organic compound by Liebig‟s method. 0.286 g of an organic compound on 

complete combustion gave 0.968 g of CO2 and 0.198 g of H2O. Calculate the 

percentage of carbon and hydrogen in the organic compound.  

38. 2. 0.9311 gm of an organic compound gave 0.7518 gm of CO2 and 0.3847 gm of 

H2O. 0.3152 gm of the same compound forms 0.5436 gm of silver bromide. Its 

vapour density is 54.5. Find its Empirical formula and Molecular formula.  

39. An organic compound was found to contain 3.045% of Carbon, 0.254% of 

Hydrogen and 96.70% of Iodine. Its vapour density is 197. Find out its Empirical 

formula and Molecular formula.  

40. Give the principle and calculations involved in the estimation of Nitrogen by 

Kjeldahl‟s method. 0.1395 g of an organic compound was Kjeldahlised and the 

ammonia evolved was absorbed in 50 ml 0.1 N acid. The excess of acid left 



unreacted required 35 ml, 0.1 N alkali. Calculate percentage of Nitrogen in the 

compound.  

41. An organic compound with vapour density 61.5 gave the following results on 

analysis: 0.123 g of substance gave 0.264 g of CO2 & 0.045 g of H2O whereas 

0.1845 g of the same substance gave 16.8 ml of N2 at NTP. Find its Empirical 

formula and molecular formula.  

42. Give the principle and calculations involved in the estimation of carbon and 

hydrogen in an organic compound by Liebig‟s method. 0.286 g of an organic 

compound on complete combustion gave 0.968 g of CO2 and 0.198 g of H2O. 

Calculate empirical and molecular formula of the compound.  

43. Give principle and calculations involved in estimation of halogens by Carius 

method. In Duma‟s method, 0.24 g of an organic compound gave 42.6 ml of dry 

nitrogen gas at NTP. Calculate the percentage of nitrogen. (S-2014) 

44. Give principle and calculations involved in the Liebig‟s method for estimation of 

carbon and hydrogen. An organic compound was found to contain C= 40.00%, H = 

8.47% and N = 23.73%. Its VD is found to be 29.5. Find its empirical and molecular 

formulae.  

45. Give principle and calculations involved in estimation of halogens by Carius 

method. 0.197 g of an organic compound when heated with excess of strong nitric 

acid and silver nitrate gave 0.3525 g of silver iodide. Find the percentage of iodine 

in the compound.  

46. Discuss briefly the various types of electronic transitions which occur in the UV-

visible region.  

47. Discuss various types of electronic transitions involved in electronic spectroscopy by 

giving the energy diagram.  

48. Discuss the different types of stretching and bending vibrations. 

49. Explain the types of molecular vibrations in polyatomic molecules with reference to 

IR spectroscopy.  

 

Short Answer Questions (2.5 Marks) 

1. Give the preparation of nitrobenzene. Write the reduction reaction of nitrobenzene in 

neutral                medium.  

2. What are nitroalkanes? Give their preparation from alkyl halides.  



3. Give the method of preparation of nitrobenzene. How does it react with Sn/HCl?  

4. How will you prepare picric acid? Give its uses.  

5. How will you prepare: (i) Nitrobenzene from Benzene (ii) Nitroethane from Ethane?  

6. Give reduction reaction of nitrobenzene in: (i) Neutral and (ii) Alkaline media.  

7. Give preparation and uses of 2, 4, 6-trinitrophenol.  

8. Write reduction reaction of nitrobenzene in alkaline medium.  

9. What are nitroalkanes? Give the preparation of nitroethane from ethyl chloride.  

10. How will you synthesize Picric acid from Chlorobenzene?  

11. Discuss reduction of nitrobenzene in: (i) Neutral condition & (ii) Acidic medium.  

12. What are nitroalkanes? Give the preparation of nitroethane from ethyl bromide. 

13. How does nitrobenzene react with (i) Cl2 in alkaline solution (ii) Nitrous acid?  

14. How will you prepare ethylamine by Hoffman‟s degradation of amides? What happen 

when ethylamine is heated with chloroform and alcoholic KOH?  

15. Write the action of mixture of (NaNO2 + HCl) on: (i) Ethylamine and (ii) 

Diethylamine.  

16. Give preparation of ethylamine by Gabriel-phthalimide reaction.  

17. What are amines? Arrange the following in the decreasing order of basicity: NH3, 

CH3NH2, (CH3)2NH, CH3N.  

18. Give short account of Hoffmann‟s Bromamide reaction.  

19. Why are aromatic amines weaker bases than aliphatic amines?  

20. What is Carbylamine Test?  

21. Write Gabriel phthalimide reaction.  

22. What is the action of following on aniline: (i) Excess of bromine water and (ii) Conc. 

H2SO4 at 550K?  

23. How will you separate a mixture of 1
o
, 2

o
 and 3

o
 amines using diethyl oxalate?  

24. How is benzonitrile converted into aniline?  

25. Why are amines basic in nature? Arrange the following in the increasing order of their 

basicity: (i) (CH3)2NH (ii) NH3 (iii) (CH3)3N & (iv) CH3NH2.  

26. Why are aliphatic amines more basic than ammonia? Explain.  

27. Starting form benzene diazonium chloride how will you prepare (i) Phenol (ii) 

Chlorobenzene?  

28. What happen when primary amines is heated with chloroform and alcoholic KOH? 

Name the reaction.  



29. Explain method of separation of primary, secondary and tertiary amines from the 

mixture by Hoffman‟s method.  

30. Give Skraup synthesis of Quinoline.  

31. What happens when pyridine is treated with: (i) Potassium nitrate and conc. sulphuric 

acid at 623K (ii) Mercuric acetate at 300K?  

32. Discuss the molecular orbital structure of Furan.  

33. What are heterocyclic compounds? Write structural formulae of three heterocyclic 

compounds containing nitrogen in the ring.  

34. Write a note on Fischer – Indole synthesis.  

35. What is action of following reducing agents on Isoquinoline- (i) Sodium metal in 

presence of liquid ammonia and (ii) Hydrogen gas in presence of Nickel Catalyst?  

36. Discuss preferential attack of nucleophile in pyridine at 2-position.  

37. Discuss the molecular orbital picture and aromaticity of furan.  

38. How is quinoline obtained starting from Acralein and aniline?  

39. How does pyridine react with: (i) Hydrogen in presence of Raney Nickel at 453K (ii) 

Sodamide in liquid ammonia?  

40. Why is pyridine more basic than pyrrole?  

41. Explain aromaticity of Furan and Pyridine on the basis of Huckel‟s rule. 

42. How is pyridine prepared from: (i) Pyrrole and (ii) Pentamethylene diamine?  

43. Explain the reactions of pyridine with: (i) KNO3 in presence of conc. H2SO4& (ii) 

Sodamide in liq. NH3. 

44. Discuss following electrophilic substitution reactions in Indole: (i) Nitration & (ii) 

Chlorination. 

45. Compare basicity of pyrrole and pyridine.  

46. Draw molecular orbital diagram of furan.  

47. What is Fischer-Indole synthesis?  

48. What is Grignard‟s reagent? Give one example. What is the action of Grignard‟s 

reagent (GR) on dry Ice?  

49. Give the preparation of diethyl zinc. How is ethane obtained from diethyl zinc?  

50. Starting from Alkly lithium how will you obtain the followings: (i) Primary alcohol & 

(ii) Primary amine.  

51. What are organometallic compounds? Give the formation of Grignard‟s Reagent.  

52. Starting from Methyl Lithium how will you obtain the followings: (i) Ethanol and (ii) 

Acetone.  



53. Starting from organo zinc compound, how will you synthesize b, b-Dimethyl Acrylic 

ester?  

54. Starting from methyl-lithium, how will you synthesize: (i) Isopropyl alcohol & (ii) 

Methyl amine?  

55. What happens when diethyl zinc is treated with: (i) Water and (ii) Acetyl chloride?  

56. What are organometallic compounds? Give preparation of diethyl zinc from 

iodoethane.  

57. What happens when methyl magnesium iodide reacts with following compounds 

followed by hydrolysis reaction: (i) Acetonitrile and (ii) Carbon disulphide.  

58. Give the formation of Alkyl Lithium. Write the action of formaldehyde on it.  

59. Write a note on Reformatsky reaction.  

60. Starting from phenyl lithium, how will you prepare: (i) Benzoic acid & (ii) 2-phenyl 

pyridine? 

61. What happens when methyl magnesium bromide treated with (i) Dry Ice (ii) Ethyl 

alcohol.  

62. An organic compound containing C, H and O gave the following results on analysis: 

C = 40%, H = 6.66%. Its vapour density is 30. Determine the empirical and molecular 

formula of the compound.  

63. Give the principle and calculations involved in the estimation of sulphur in the 

organic compound.  

64. Give principle and calculation involved in Carius method of estimation of chlorine.  

65. An organic compound contains C = 12.76%, H = 2.13% and Br = 85.11%. Its vapour 

density is 94. Determine the empirical and molecular formulae of the compound. 

Given : At. wt. of : C = 12, H = 1 and Br = 80.  

66. An organic compound was found to contain C = 22.01%, H = 4.60% and Br = 

73.99%. Find empirical formula of this compound. (At. wt. H = 1, C = 12, Br = 80)  

67. 0.284 g of an organic substance gave 0.287 g of silver chloride in Carius estimation of 

halogen. Find out the percentage of chlorine in the compound. (At. Wt of Ag = 108, 

Cl = 35.5)  

68. An organic compound on analysis was found to contain 10.06% carbon, 0.84% 

hydrogen nd 89.10% chlorine. Calculate its empirical formula. (Cl = 35.5)  

69. Define: (i) Hyperchromic effect & Hypochromic effect.  

70. Give the relationship for the conversion of wave-length (μ) to wave number (cm−1).  

71. Define: (i) Bathochromic effect & (ii) Hypsochromic effect.  



72. What is effect of conjugation on UV spectra of Alkenes? Explain with suitable 

example.  

73. Define Chromophore and Auxochrome.   

74. Explain chromophores and auxochromes with suitable examples.   

75. What happens when an organic molecule is subjected to UV radiations?   

76. Define: (i) Bathochromic shift & (ii) Hypsochromic shift.   

77. State and explain Beer-Lambert‟s law.   

78. How will you distinguish between 1,3-pentadiene and 1,4-pentadiene by UV 

spectroscopy. 

79. Give the range of : (i) Near Infra-red region (ii) Infra-red region and (iii) Far Infra-red 

region. Give the source of infra-red radiations.  

80. Write a note on Finger Print region in IR spectroscopy.   

81. Explain the different type of bending vibrations with reference to IR spectroscopy.   

82. How is IR Spectra useful in the study of keto-enol tautomerism of molecules  

83. Write a note on „Hooks law‟.   

84. How is IR spectrum of an organic compound used to identify functional group/   

85. How is IR spectroscopy useful to distinguish between cis and trans isomers?   

86. Explain Hook‟s law.   

Very Short Answer Questions (01 Marks) 

1. What is the chemical name of picric acid?  

2. What are picrates?  

3. How is picric acid prepared from chlorobenzene? 

4. What is the action of heat on nitroalkanes? 

5. What is carbylamines test?  

6. What is diazotization reaction? 

7. Give example of three types of amines. 

8. Give structure of benzene diazonium chloride. 

9. Name starting materials used in Fischer-Indole synthesis.  

10. Name starting materials used in quinoline synthesis. 

11. Name starting materials used in isoquinoline synthesis. 

12. What are heterocyclic compounds. 

13. Name any two condensed heterocyclics. 

14. What is Grignard reagent? 



15. Arrange following in the increasing order of reactivity: Dialkyl zinc, Grignard 

reagent, alkyl lithium. 

16. What dry ether is used while carring out reaction of Grignard reagent? 

17. What are the type of bonds in methyl magnesium bromide? 

18. Name the method used for estimation of carbon and hydrogen in organic compounds. 

19. Name any two methods used in quantitative estimation of nitrogen in organic 

compounds. 

20. Name the reagent used for estimation of halogens by Carius method. 

21. Name the method used in quantitative organic estimation of sulphur and halogens. 

22. Define „empirical formula‟. 

23. Define „Wavenumber‟. 

24. What are the units of frequency and wavenumber 

25. Define „red shift‟. Give its another name. 

26. Define „molar extinction coefficient‟ and give its unit. 

27. Name types of bending vibrations. 

28. Give mathematical expression for Hook‟s law. 

29. What is fingerprint region? 

30. Give selection rules for IR spectroscopy. 
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Long Answers Questions (05 Marks) 

1. What do you understand by LCAOS ? How is it applied to calculate energy of H2
+
 

ion?  

2.  Write an expression for the wave function of bonding molecular orbitals and 

antibondings molecular orbitals. Using these expressions, how can you explain the 

electron probability in the internuclear region in the two cases.  

3. How LCAO-MO treatment of H2
+
 leads to the concept of bonding and antibonding 

molecular orbitals ? Represent them diagrammatically.  

4. Discuss the conditions of formation of MƠs from A Ơs. Discuss the physical picture 

of bonding and antibonding wave functions. 

5. Discuss the conditions of formation of molecular orbitals from atomic orbitals. 

Explain the variation of electron density of bonding and antibonding molecular 

orbitals along internuclear axis. 

6. Give postulates of molecular orbital theory and describe condirtions for the formation 

of molecular orbitals from atomic orbitals.  

7. Using LCAO-MO treatment of H2
+
 ion, derive expressions for molecular orbital wave 

functions. Discuss graphically the variation of electron probability density for 

antibonding molecular orbitals along the internuclear axis 

8. What are conditions of formation of MOs from AOs? Discuss the physical picture of 

bonding 

and antibonding MO wave functions. 

9. State Beer's law. Calculate the transmittance , absorbance and absorption coefficient 

of a solution, which absorbs 90% of certain wavelength of light beam passed through 

a 1 cm cell 

10. What do you understand by multiplicity, singlet and triplet state ? Explain the 

phenomenon 

of fluorescence and phosphorescence using Jablonski diagram.   



11.  What is quantum yield? What are the reasons for very high and very low quantum 

yields of photochemical reactions?  

12.  What is Quantum Yield of a photochemical reaction ? How is it determined 

experimentally? 

13.  Draw Jablonski diagram and explain radiative and non-radiative transitions.  

14.  Explain Einstein's law of photochemical equivalence. A certain system absorbs 3 x 

10
18 

quanta of light per second. On irradiation for 10 min., 0.002 moles of substance 

was found to have reacted. Calculate the quantum yield.  

15.  What is fluorescence ? What are its characteristics ? Give its applications.  

16. Define quantum yield of photo chemical reactions. In the following reaction, calculate 

number of moles of HCl produced by absorption of 1 Joule of radiant energy of 

wavelength 480 nm,if quantum yield of reaction is 1 x 10
6
. H2(g)+ Cl2(g) 2HCI(g). 

17.  What do you mean by singlet & triplet states ? Explain fluorescence and 

phosphorescence using Jablonski diagram. 

18.  What are photosensitizers? Explain photosensitized reactions. 

19. Explain : (i) Fluorescence & (ii) Photosensitized reactions.  

20.  Define quantum yield of photo-chemical reactions. Calculate the number of moles of 

HCl produced by the absorption of 1 Joule of radiant energy of wavelength 480 nm in 

the reaction H2(g)+Cl2(g) -2HCL(g) if quantum yield of the reaction is 1 x 10
6
 

21. What is fluorescence and phosphorescence? Give their characteristics.  

22. What is meant by quantum Yield of a photochemical reaction? How is it determined 

experimentally? Describe function of an actinometer.  

23.  What is meant by quantum Yield of a photochemical reaction? How is it determined 

experimentally? Give reasons for high quantum yield. 

24. What is Raman effect ? Discuss the experimental set up of Raman spectroscopy.  

25. Discuss briefly pure rotational Raman Spectra of diatomic molecules. What are the 

advantages of Raman spectroscopy over infrared spectroscopy ? 

26.  Explain formation of stokes and antistokes lines on the basis of quantum mechanics 

and polarizability concept. 

27. What do you understand by elevation of boiling point A solution of 0.450 g of urea in 

23g of water boils at 100.17°C. Calculate the molecular weight of urea. [Kb = 0.52 K 

kg mol
-1

 ] 

28. What is Van't Hoff factor. Benzoic acid dimerizes when dissolved in benzene. A 

solution of 2.0 g of benzoic acid in 25.0 g of benzene shows a depression in freezing 



point 1.70 K. The molal depression constant for benzene is 5.12K kg mole"; calculate 

the Van't Hoff factor. 

29. Define: Osmosis and Osmotic pressure. How is osmotic pressure determined by 

Berkeley and Hartley method ? 

30. Explain the term elevation of boiling point of solvent. A solution of 0.45 g of urea in 

23 g of water boils at 100.17°C. Calculate molar mass of urea. (Kb =0.52 K kg mol
-1

] 

31.  Derive relationship between depression in freezing point of solvent and molar mass 

of non-volatile solute. 

32. Why there is an elevation in B.Pt. of a solvent when a non-volatile solute is dissolved 

in it ? Derive thermodynamically the relation between elevation in B.Pt. of solvent & 

molar mass of the solute.  

33. What is freezing point of a solvent ? Derive relation between depression in freezing 

point of a solvent & molar mass of non-volatile solute.  

34. How is osmotic pressure determined? 10.0 g of a substance is dissolved in 250 ml 

solution. The osmotic pressure of the solution is found to be 8 x 10
5
 Nm

-2
  at 288 K 

Calculate the molar mass of the solute. 

35.  Derive the relation between elevation in boiling point of solvent and molar mass of 

non-volatile solute.  

36.  What is Van't Hoff factor? A 1% solution of KCI was found to freeze at 0.46°C. 

Calculate Van't Hoff factor and degree of dissociation of the solute at this 

concentration if K, for water is 1.86 K.kg –mol
-1

.  

37.  Explain complete classification of polymers with examples of each type. 

38.  Explain addition and condensation polymerization and compare them. 

39. What do you understand by molar mass of polymer? Explain number-average and 

mass-average molar mass. 

40. What do you mean by molar mass of polymer? How is it estimated using viscometry 

method? 

41. What do you mean by molar mass of polymer? How is it estimated using osmometry 

method? 

42. What do you mean by molar mess of polymer? How is it estimated using light 

scattering method? 

43.  Explain the terms- Cationic polymerization, Anionic polymerization and 

Polycondensation. 

44.  Explain kinetics involved in Cationic polymerization, Anionic polymerization and 



Polycondensation. 

45. Explain electrenically conducted polymers with varicus examples. 

Short Answer Questions (2.5 Marks) 

1. What do you understand by gerade and ungerade molecular orbital? Explain with 

suitable example. 

2.  Compare characteristics of bonding and antibonding molecular orbitals. 

3.  What are the conditions for the formation of molecular orbitals from atomic orbitals?  

4.  Draw and discuss radial probability distribution curves for 3s and 3d orbitals.  

5.  Explain physical picture of bonding and antibonding molecular orbitals.  

6.  Compare important characteristics of sigma and pi- molecular orbitals. 

7.  Distinguish between sigma end pi molecular orbitals.  

8.  Explain MO theory for H, molecule. 

9. What are the reasons for very high quantum yield of photochemical reactions?  

10. Write a note on photosensitization.  

11. State and explain Grotthus - Draper's law. 

12. What do you understand by non-radiative & radiative transitions ? Explain on the bari 

13. Jablonski diagram.  

14. Distinguish between: Photochemical & Thermal reactions.  

15. Distinguish between fluorescence and phosphorescence.  

16.  What do you understand by singlet and triplet state ? Explain with diagram. 

17. What are the reasons for very low quantum yields of photochemical reactions?  

18.  What is quantum yield of a photochemical reaction ? What will be its value for a 

photochemical reaction obeying Stark-Einstein law?  

19.  State Stark Einstein's law of photochemical equivalence and calculate the energy 

associated with one Einstein if the wavelength of light is 360 nm.  

20.  State Stark Einstein's law of photochemical equivalence. If the value of an einstein is 

301.25 kJ/mol, calculate the wavelength of light. 

21. Write any two advantages of Raman spectroscopy.  

22.  How do you explain Rayleigh's lines, Stoke's lines and Anti Stoke lines in Raman 

spectra?  

23.  Is hydrogen molecule Raman active? Why?  

24.  Write any two applications of Raman spectroscopy.  

25.  Explain Stokes and anti-Stokes lines.  



26.  Sketch experimental arrangement for observing Raman spectra. 

27. What are the advantages of Raman spectroscopy over Infrared spectroscopy?  

28.  Why Raman spectroscopy is more useful than IR spectroscopy?  

29.  On the basis of polarizability, explain which type of molecules will be rotationally 

Raman active and which will be inactive. 

30.  State Raoult's law. How is lowering of vapour pressure related to molecular weight of 

solute?  

31. Derive a relationship between boiling point and molal depression constant.  

32. A Derive a relationship between B. Pt. and molal elevation constant. 

33.  What is Van't-Hoff factor ? How is it related to degree of dissociation of an 

electrolyte ? 

34. State Raoult's law. What are its limitations?  

35.  Discuss Berkeley and Hartley method for measurement of osmotic pressure. 

36.  Sate Raoult's law. How can it be used to determine molar mass of a non-volatile 

solute?  

37. Explain the phenomenon of osmosis. 

38. Define (i) Normality (i) Molarity (ii) Molality (iii) Mole fraction.  

39.  Write a note on van't Hoff factor  

40.  State Raoult's law How is lowering of vapour pressure related to molecular weight of 

solute? 

41. Define osmotic pressure. How is it determined by Berkeley and Hartley's method? 

42.  Explain various types of polymers with examples on the base of crosslinking 

property. 

43.  Explain classification of polymers on the basis of spacial arrangement of groups with 

examples. 

44.  Distinguish between addition polymerization and condensation polymerization. 

45.  Explain number average molar mass. How is it calculated? 

46.  Explain weight average molar mass. How is it calculated? 

47.  Explain viscosity method of determination of molar mass of a polymer 

48.  Explain osmometric method for determination of molecular weight of a polymer. 

49. How molecular weight of polymer is determined from light scattering studies? 

50. Explain the kinetics of free radical polymerization. 

51.  Explain the kinetics of cationic and anionic polymerization. 

52.  Explain the kinetics of polycondensation. 



53. Explain electrical properties of polyacetylene and polysulphurnitride. 

 

Very Short Answer Questions (01 Marks) 

1. What is ungerade molecular orbital ? 

2.  What is Gerade molecular orbital? 

3.  Draw probability curves of bonding and antibonding MOs. 

4.  Give properties of antibonding MO. 

5.  Give postulates of MO theory 

6. State Einstein's law of photochemical equivalence.  

7. State Grotthus - Draper's law of Photochemistry. 

8. What is Fluorescence?  

9. Explain Triplet state'.  

10. State Beer's law.  

11. What do you mean by single ground state?  

12. State Lambert's law. 

13. What is Roman frequency?  

14.  Which molecules will be rotationally Raman active?  

15.  Define Raman Shift.  

16.  What is Raman Effect ? 

17.  What is selection rule for rotational Raman spectra ? 

18.  What are isotropically polarizable and anisotropically polarizable molecules? 

19. Define mole fraction of a constituent of a solution.  

20. Define molality of a solution.  

21.  Define molarity of solution.  

22.  Define molal depression constant of a solvent.  

23. Define molal elevation constant of a solvent.  

24. Explain 'osmosis'.  

25.  Explain 'osmotic pressure' 

26.  State 'Raoult's law' 

27. Define' normality. 

28.  Define 'mole fraction' 

29.  Define' cryoscopic constant. 

30. What are macromolecules? How are they formed? 



31. What are thermoplastic and thermosetting polymers? 

32. Name any two methods of determination of molar mass of polymers. 

33. Define addition polymerization with example. 

34. Define condensation polymerization and give one example. 

35. Define number-average molecular weight of polymer. 

36. What is meant by weight-average molecular weight of polymer? 

37. What is meant by scattering of light? Why polymer solutions scatter the light? 

38. Name any four electronically conducted polymers. 
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Long Answers Questions (05 Marks) 

1. What are the postulates of crystal field theory ? Discuss the splitting of d-orbitals in 

tetrahedral complexes. 

2. What is crystal field stabilization energy ? Discuss the various factors which affect the 

magnitude of 10 Dq 

3. Discuss the splitting of d-orbitals in given complexes by using CFT:  

a.  [FeF6]
3-

 

b. [CuCl4]
2-

 

4. Discuss the visible absorption spectrum of [Cu (H2O)6]
2+

" ion. 

5.  Write the postulates of CFT. Discuss the splitting of d-orbitals in octahedral 

complexes. 

6. Explain position, intensity & breadth of absorption band observed in visible spectrum 

of hexaquocopper (II) ion in terms of CFT. 

7. Explain electronic spectrum of hexaquo titanium (III) complex ion with respect to 

position, intensity and width of the absorption band in terms of CFT. 

8. What is crystal field theory ? Explain crystal field splitting of d-orbitals in square 

planar complex with suitable example.  

9. Explain the following with reason : (i) The intensity and shape of d-d transition band 

in [Ti (H2O)6]
3+

" ion is very weak and unsymmertical respectively.(ii) The 10 Dq 

value of octahedral complex is greater than tetrahedral. 

10.  Explain the structure of the following complexes on the basis of crystal field theory  

a.  [Co(NH3)6]
3+

 

b.  [COCI4]
2-

 

11. Discuss the electronic spectrum of [Ti (H2O)]
3+

.  

12. Explain d-orbital splitting diagram of the following complexes on the basis of CFT:  

a.  [Fe(CN)6]
3-

 

b. [Fe(H2O)6]
3+

 

13. Draw absorption spectrum of [Ti (H2O)]
3+

. and [Cu (H2O)6]
2+

. Distinguish them on 

the basis of 



a. Position of the band  

b.  Colour of the absorption spectrum.  

14. Draw absorption spectra of [Ti (H2O)]
3+

. and give reasons for the following.  

a.  why intensity the band is low?  

b.  why the band is not symmetrical? 

15. What is magnetic susceptibility? Describe method of determination of magnetic 

susceptibility of metal complexes by Gouy's method.  

16. In terms of CFT, explain the magnetic properties of metal ion with d
4
, d

6
 and d

8
 

configuration in octahedral field. 

17. Explain the magnetic properties with crystal field diagram in the given complexes  

a. [Fe(CN)6]
4-

 

b. [FeF6]
3-

.  

18.  On the basis of CFT, discuss high spin octahedral complexes with examples. Why are 

tetrahedral complexes only high spin?  

19. Explain the magnetic properties with crystal field splitting diagram of the following 

complexes: 

a. [ CoF6]
3-

 

b.  [CoNH3)6]
3+

 

20.  Draw crystal field splitting diagram and explain magnetic properties of  

a.  [Mn(CN)6]
3-

 

b. [NiCI4]
2
" 

21. What is meant by stepwise stability & overall stability constant? How does the nature 

of coordinating group affect the stability of the complexes? 

22.  Discuss in brief the properties of the central metal and the ligands these affect the 

stability of Coordination compounds 

23. (i)Explain the thermodynamic and kinetic stability of complexes with suitable 

examples        (ii) What is Chelae effect How it affecte the stability of complexes? 

24. Calculate the stepwise and overall stability constant. Describe mole ratio method for 

the determination of composition of the complexes. 

25. How does the stability of complex depend on: (i) Charge & size of the metal ion & 

(ii) Basicity of the ligands. 

26. Explain how the nature of (i) metal ion & (ii) ligand affect the stability of the 

complexes. 



27. Write notes on:(i) Labile and inert complexes (ii) Stepwise and overall stability 

constants. 

28. What are the different factors affecting stability of complexes? Explain in detail how 

nature of  central metal ion affects stability of complexes? 

29. Give two methods of preparation of alkyl- lithium. Explain structure of methyllithium 

30. Describe any two methods of preparation of mononuclear metal carbonyls. Discuss 

the bonding and structure in Ni(CO)4 

31. What are metal carbonyls? Discuss bonding & structure in Fe(CO)s 

32. Give any one method for the preparation of alkyls and aryls of aluminium. Discuss 

the structure of trimethyl aluminium.  

33. How is Ironpentacarbonyl prepared? Discuss structure and bonding in this compound, 

34. What are organometallic compounds ? Discuss its classification on the basis of nature 

of metal- carbon bonding with suitable examples. 

35. What are metal carbonyls? Give structure and bonding in Cr{CO)6 

36. Give any two methods for preparation of monomeric metal carbonyls. Discuss the 

structure of Ni(CO)4 

37. What are simple & mixed organometallic compounds ? How is alkyl lithium prepared 

from RX &  HgR2 ?  

38.  Give one method of preparation of: (i) Ni(CO4) & (i) Fe(CO)5. Discuss the structure 

and bonding in Ni(CO) 

39. What are organometallic compounds ? Discuss ionic & covalent organometallic 

compounds 

with suitable examples. 

40.  Classify the organometallic compounds on the basis of nature of metal - carbon bond 

with an example. Draw the structure of trimethyl Aluminium.  

41.  What are metal carbonyls? Give one method of preparation of Ni(CO), Discuss its 

structure and bonding. 

42.  What are organometallic compounds? Explain the nature of bonding and structure in 

metal 

43. ethylenic complexes.  

44. Give any one method of preparation of alkyls and aryls of aluminium. Discuss the 

structure of trimethyl aluminium.  

45. What are metal carbonyls? How is iron pentacarbolyl prepared? Discuss structure and 

bonding in this compound. 



46. Discuss the structure and function of Haemoglobin.  

47. What are metalloporphyrin? Discuss the structure and function of haemoglobin.  

48. What are the important functions of calcium in biological systems? Explain the 

working of the calcium pump  

49. Name any four essential trace elements in biological processes. Discuss role of alkalı 

& alkaline earth metals in living systems.  

50. What do you know about the role of essential and trace elements in biological systems 

?Discus in detail.  

51. Discuss the structure and function of myoglobin.  

52. What are the functions of haemoglobin and myoglobin ? Discuss the structure of 

haemoglobin 

53. Discuss : (1) Metalloporphyrins& (ii) Calcium pump.  

54. Discuss the role of alkali and alkaline earth metals in biological systems.  

55. Explain in terms of SHAB principle : (1)Hg(OH)2 is soluble but HgS is insoluble in 

water. (ii) Ca 

and Mg occur in nature as carbonates and not sulphates.  

56. . Explain the terms hard and soft acids and bases. How are they related with 

electronegativity? Explain with example 

57.  What is SHAB principle? How can it explain: (1) Occurrence of metals in nature & 

(ii) Solubility of salts? Give suitable examples.  

58.  What is SHAB principle? Discuss its applications with reference to the stability of 

complexes 

and strength of halogen acids. 

59. What is meant by hard and soft acids and bases ? Identify the following as hard and 

soft acids and  basei) Co
3+

  ii)OH
-
  iii) I

-
 iv) I2 

60. What are hard and soft acids and bases? How is the acid-base strength related to 

hardness or softness of acids and bases ? Explain with suitable examples.  

61.  Explain the following with examples :(i) Hardness and softness of acids depend on 

electronegativity. (ii) Agl2
-
 exists as a stable complex while AgF2 does not.  

62.  Explain SHAB principle and give its applications with suitable examples.  

63.  Explain with examples: (i) Hard & Soft acids & (ii) Symbiosis. 

 

 



Short Answer Questions (2.5 Marks) 

1. Write electronic configuration & determine number of unpaired electron in the 

following 

complexes using CFT: (1) [Fe(CN)6]
4-

 (ii) (Ni(Cl)4]
2-

 

2. Draw the absorption spectrum of [Cu (H2O)6]
2+

 ion and explain why is d-d transition 

band broad.  

3. Draw and explain the position of absorption band of [Ti(H2O)6]
3+

 ion using CFT.  

4. Why do the tetrahedral complexes are high spin only while octahedral complexes are 

both high spin and low spin? 

5. Give important limitations of Valence Bond Theory. 

6. How does the nature of ligand affect the magnitude of 100 q ? Explain with suitable 

example. 

7. Calculate the CFSE of the following systems: (i) d' tetrahedral (ii) d octahedral (low 

spin). 

8. Write CFT configuration of the following complex ions: (i) [Fe(H2O)6]
2+

and (ii) 

[Fe(CN)6]
4-

 

9. What are the properties of the central metal those affect the crystal field spitting 

energy 

10. Discuss the absorption spectrum of [ Ti(H2O)6]
3+

ion with respect to: (i) Width of the 

band, and (ii) Symmetry of the band.  

11. Define (i) Crystal field stabilization energy, and (ii) Average pairing Energy 

12. Draw a neat diagram of d-orbitals splitting when transition metal ion is placed in 

square plan crystal field of ligand 

13. How does d-orbitals splitting of d
4 

ion in presence of strong and weak octahedral field 

take planar 

14. Why is the complex ion [Cu(H2O)6]
2+

 blue in colour ? Explain on the basis of CFT  

15. On the basis of CFT explain why tetrahedral complexes have lower 10 Dq values than 

that of octahedral complexes. 

16. Which complex has higher value of 10 Dq (i) [Co(NH3)6]
3+

 or [CoF6 and (ii) 

Ni(CN)4]
2-

 or [NiCI4]
2-

 

17.  Draw crystal field splitting diagram of [CoF6]
2- 

and write its electronic configuration  

18.  Calculate CFSE of Co
2+

 ion in weak & strong octahedral fields  

19.  Write a note on spectrochernical series  



20.  Draw the d-orbital splitting diagram of [Ni(CN)4]
2- 2- 

and write its configuration 

21.  Write CFT configuration of following complex ions (i) [Ti (H2O)6]
3+

 (ii) [Fe(CN)6]
4-

 

22.  Draw and explain position of absorption band of [Ti (H2O)6]
3+

ion.  

23.  State and explain with example spin selection rule for electronic transition 

24.  Calculate CFSE of following (i) d
7
 strong field octahedral complex and (u) d

8
 

tetrahedral complex 

25. Draw the d-orbiral splitting diagram of (Co(NCS)4]
2-

 tetrahedral complex and write d-

configuration in terms of CFT. 

26. Explain magnetic properties of octahedral for d
3
 and d

5
 configuration on the basis of 

CFT 

27.  How does orbital motion of electrons contribute to the magnetic moment ? Why the 

mace 

28. moments of most of the first transition series elements are given by spin only 

formula?  

29. Describe the method for determination of magnetic susceptibility of metal complexes 

by Gouy's method.  

30. On the basis of CFT calculate spin magnetic moments of the complexes. (i) [Ni CI4]
2-

&   (ii) [FeF6]
3-

 

31. Which of the following configurations are expected to show orbital contribution in 

high spin octahedral field? d
1
, d

3
, d

6
and d8 

32.  Magnetic moment of [Co(H2O)6]
2+

  is 3.87 BM. Determine spin state of the complex. 

33. Why tetrahedral complexes are generally high spin complexes.  

34.  What is Chelae effect How it affecte the stability of complexes? 

35. Describe Job's method of continuous variation for the determination of composition of 

Fe(III)-SSA complexes 

36.  Derive the correlation between  stepwise and overall formation constant.  

37. Thermodynamically stable complexes may not be kinetically stable and vice versa. 

Explain with suitable example 

38. Dics with example the relation between stepwise and overall stability constants.  

39. .Explain with example why Chelates are more stable than simple complexes 

40. How does the nature of coordination group affect the stability of the complexes? 

Explain. 

41.  Distinguish between thermodynamic &e kinetic stability of the complexes.  



42.  Discus mole ratio method for the determination of composition of Fe(III)-SSA 

complex. 

43.  How does nature of ligand affects stability of complex?  

44.  What is meant by thermodynamically stable and unstable complexes?  

45.  Explain homogeneous hydrogenation reaction in which organometallic compounds 

act as catalyst.  

46.  Write a note on metal ethylenic complexes.   

47.  Give medicinal applications of organometallic compounds. 

48.  Discuss the bonding & structure in metal-ethylenic complexes.  

49.  Explain the role of organometallic compounds in the homogeneous hydrogenation.  

50.  Give any four uses of organolithium compounds.  

51.  Draw the structure of Zeise's salt. 

52.  How does aryl and alkyl lithium reacts with carbon dioxide?  

53.  Give one method each of preparation of trialkylaluminium and triarylaluminium.  

54.  Give two uses of organoaluminium compound.  

55. What is the use of Zeigler-Natta and Wilkinson catalyst?  

56.  Discuss the structure of organolithium compound. 

57. Viscuss the structure and bonding in Zeise's salt. 

58.  How is organoaluminium compound prepared from Grignard reagent ? Draw the 

structure of Al2(CH3)6 

59.  What is meant by back π - bonding? Explain this concept in metal carbonyls. 

60.  Give one method of preparation of alkyl lithium and draw structure of methyl lithium  

61.  Write two biological application of organometallic compounds.  

62.  Give medicinal applications of organometallic compounds.  

63. Give one method each of preparation of trialkyl and triaryl aluminium. 

64. Give any two methods of preparation of Ni (CO)4 

65.  Explain this concept in metal carbonyls.  

66. Explain the biological function of myoglobin.  

67. Name any four essential elements which are important in the living system.  

68. Explain biochemical role of Calcium. 

69. Write the structure of Myoglobin.  

70. Explain the terms hypercalcemia and hypocalcemia.  

71. Draw the structure of haemoglobin.  

72. Write a note on: Antagonism 



73. Discuss the role of essential nonmetals in biological systems 

74. What are metalloporphyrins? Draw the structure of porphin molecule.  

75. Discuss the role of haemoglobin in biological systems 

76.  Describe the role of metalloporphyrins in biological system.  

77.  Write the structure and function of Myoglobin.  

78.  Explain calcium triggering. 

79.  Explain the role of trace elements in biological systems. 

80.  Give any four functions of calcium in biological systems. 

81.  What do you understand by "Sodium pump" ? Explain.  

82.  what is the role of Na and K in biological system ? 

83.  Explain the biochemical role of calcium.  

84.  What is meant by symbosis ? Write its application.  

85.  Explain the role of 'sodium pump' in biological system. 

86.  Draw structure of Myoglobin. 

87.  Write various functions of calcium in biosystems.  

88.  Write a note on 'hypercalcaemia' and 'hypocalcaemia'.  

89.  What is antagonism among essential trace elements? Explain with suitable example. 

90. Write a note on Symbiosis. 

91.  What is SHAB principle? Explain with example. 

92.  Classify the following as hard or soft acids or bases: (i) Cl
-
 (ii) H

-
 (iii) Ag

+
 (iv) Al

3+
.  

93.  Explain with examples, hard and soft acids and bases. 

94. Discuss any two applications of SHAB principle. 

Very Short Answer Questions (01 Marks) 

1. Define 'crystal field stabilization energy. 

2. Define pairing energy'. 

3. What is Laporte selection rule for electronic transition. 

4. Why do we get a broad spectra for hexa aquocopper(II) complex. 

5. What is 'spectrochemical series'. 

6. Name the strongest and weakest ligand in spectrochemical series. 

7. State 'Curie law 

8. What is 'Curie temperature 

9. What is 'Neel temperature 

10. Give expressions for spin only magnetic moment and total magnetic moment. 



11. Define specific and molar magnetic susceptibility 

12. Define 'labile complexes'. 

13. Define 'chelato effect, 

14. What is meant by 'steric hindrance'? 

15. What is meant by 'inert complex'? 

16. Define Ylides' 

17. Define 'back bonding'. 

18. State '18-electron rule' 

19. Name the type of hybridizations in Ni (CO)4 and Fe (CO)5. 

20. What is 'Wilkinson's catalyst? 

21. Define 'homogeneous hydrogenation' 

22. Define 'antagonism'. 

23. Name any two essential metal ions in biological systems. 

24. Draw the structure of 'porphyrin ring'. 

25. Define 'Bohr effect 

26.  Define 'cooperative effect'. 

27. Name the metal ion that plays important role in clotting of blood. 

28.  Name any two biomolecules that contains porphyrin ring. 

29. . Name any two ultratrace essential elements in biological systems. 

30. Define'symbiosis. 

31. Name any two hard bases. 

32.  What is the corelation between electronegative and hardness? 

33. Write statement of HSAB principle. 

34.  Give any two limitations of HSAB principle. 
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Long Answer Questions (05 Marks)  

1. Draw a rough sketch of expected high resolution NMR spectrum for Benzaldehyde 

molecule. Explain its structure on the basis of interpretation of spectrum. 

2. Define and explain the following terms: (i) Chemical shift (ii) Coupling constant. 

3. How will you distinguish between ethyl bromide and 1 : 2 dibromoethane with NMR 

spectra?  

4. What is meant by shielding and deshielding of proton in NMR spectroscopy? A 

spectrometer shows a single signal for CHCl3 at d-7.3. What will be the position of 

signal on t scale?  

5. A compound (M) having molecular formula C2H4Br2 gave following two NMR 

signals: (i) Doublet, d-2.5(3H) (ii) Quartet, d-5.85(1H).  Giving reasons, assign the 

structure for compound. 

6. Explain the terms: (i) Equivalent and non-equivalent protons (ii) Chemical shift.  

7. Explain spin-spin coupling with suitable example. Will there be any spin-spin 

coupling in the spectrum of 1,2-dibromoethane. If yes, why?  

8. A compound with a molecular formula C8H8O has the following NMR data: (i) 

Singlet, d – 2.25 (3H) (ii) Complex multiple, d – 7.45 (3H) (iii) Complex multiple, d – 

7.90 (2H) Giving reasons, assign the structure for compound. 

9. With reference to NMR spectroscopy, explain: (i) Equivalent and non-equivalent 

protons & (ii) Chemical shift.  

10. What is the significance of „Peck area‟ in NMR spectroscopy? A compound shows 

two signals „a‟ and „b‟ in its PMR-spectrum. The step heights observed are 6 units and 

9 units respectively. If the molecular formula of  the compound is C2H5Cl. Calculate 

number of each king of protons present in the compound.  

11. Discuss principle of nmr spectroscopy. How many mnr signals are expected in ethyl 

alcohol and ethyl acetate?  

12. Discuss principle of nmr spectroscopy. How many mnr signals are expected in ethyl 

alcohol and ethyl acetate?  



13. What is the principle of proton magnetic resonance spectroscopy? How many mnr 

signals would you expect for- (i) ethyl acetate (ii) dimethyl ether?  

14. Discuss the nmr spectra of ethyl alcohol in low and high resolution.  

15. What is the significance of „peak area‟ in nmr spectroscopy? A compound shows two 

signals „a‟ and „b‟ in its PMR-spectrum. The step heights observed are 6 units and 9 

units respectively. If the molecular formula of the compound is C2H5Br. Calculate 

number of each king of protons present in the compound.  

16. Starting from Ethyl acetoacetate, how will you prepare: (i) Succinic acid, (ii) 

Acetonyl acetone, (iii) Crotonic acid, & (iv) 4-Methyl uracil?  

17. What is reactive methylene group? Explain the following properties of aceto-acetic 

ester with example: (i) Acidic nature of a –hydrogen (ii) Acid hydrolysis & (iii) 

Ketonic hydrolysis. 

18. Starting from malonic ester, how will you synthesize: (i) Acetic acid, (ii) Succinic 

acid, (iii) Cinnamic acid & (iv) Barbituric acid  

19. Starting from Acetoacetic ester, how will you synthesize: (i) Propionic acid (ii) 

Crotonic acid (iii) Acetylacetone& (iv) 4-Methyl uracil?  

20. What are reactive methylene compounds? Give two examples. Starting from ethyl 

acetoacetate, how will you synthesize: (i) Succinic acid (ii) 4-methyl uracil? 

21. Discuss Claisen condensation with mechanism.  

22. How will you obtain Glucose from fructose and vice-versa? 

23. Why is open chain structure of Glucose discarded? How is pyranose type six member 

cyclic structure of glucose established?  

24. What happens when the glucose reacts with excess of phenyl hydrazine? Give one 

reaction which proves the presence of five -OH groups in glucose.  

25. How is the ring size of glucose determined?  

26. What are objections against open chain structure of glucose? Discuss the ring 

structures for glucose molecule.  

27. Discuss ring size of glucose molecule by Hawarth methylation process.  

28. Discuss the determination of primary and secondary structures of proteins.  

29. Write notes on: (i) Zwitter ion (ii) Isoelectric point of amino acid.  

30. What are peptides? How are they named? Discuss the structure of peptides.  

31. What are amino acids? How are they classified? Why an amino acid has the minimum 

solubility at its isoelectric point? 

32. What are proteins? Discuss their secondary structure. 



33. Write note on: (i) Denaturation of proteins (ii) Electrophoresis.  

34. Name the products of complete hydrolysis of DNA. What are nucleosides and 

nucleotides?  

35. Give an account of Otto Witt‟s theory of colour and constitution.  

36. Define the term “Dye”. Give preparation, properties and uses of Congo-Red.  

37. What are oils and fats? How they differ from each other? Give an account of modern 

theory (electronic theory) of colour and constitution.  

38. Give preparation and uses of (i) Phenolphthalein and (ii) Crystal violet.  

39. Explain electronic concept of colour and chemical constitution of dyes.  

40. Give synthesis and medicinal uses of Aspirin.  

41. Give method of preparation, properties and uses of paracentamol 

42. Give method of synthesis and applications of chloroquine. 

43. Give applications of (i) Phenobarbitone (ii) Chloramphenicol. 

44. What is chloramines-T? Give its method of synthesis and two applications. 

45. What are polymers? Give an example of a polymer. Discuss free radical mechanism 

of chain growth polymerization.  

46. What is addition polymerization? Discuss the mechanism of polymerization of 

ethylene in presence of peroxide.  

47. Write notes on: (i) Addition polymerization (ii) Condensation polymerization.  

48. Explain, addition and condensation polymerization giving suitable examples.  

49. What is addition polymerization? Explain free radial mechanism of Vinyl 

polymerization.  

50. What is chain growth polymerization? Discuss cationic mechanism of Vinyl 

polymerization.  

Short Answer Questions (2.5 Marks) 

1. What are the necessary requirements which must be  met by a good solvent in NMR 

spectroscopy?  

2. Explain the role of Tetramethylsilane in NMR spectroscopy.  

3. What is the significance of area of signals in NMR spectroscopy?  

4. How many NMR signals would you expect from: (i) p-Nitro Toluene & (ii) Acetone?  

5. How many NMR signals do you expect in each of the following compounds: (i) 

Methanol and (ii) Acetic acid? . 



6. A compound with a molecule formula the following NMR data: (i) Singlet, d – 2.4, 

3H (ii) Singlet, d – 7.2, 5H. Assign the structure of molecule.  

7. What is the significance of peak area of NMR signal and how is it measured?  

8. How will you differentiate between acetone and propionaldehyde by NMR? (S-2006) 

9. How many signals would you expect for the given compounds: (i) CH3 – CO – CH2 – 

CH3  (ii) CH3 – CH(C) – CH3 . 

10. Explain the terms: (i) Downfield (ii) Upfield.  

11. Explain spin-spin coupling with suitable example.  

12. Define the terms: (i) Peak area & (ii) Coupling constant.  

13. What is the shielding and deshielding of protons in NMR spectroscopy?  

14. Explain why TMS is chosen as the reference compound in NMR Spectroscopy. 

15. Explain equivalent and non-equivalent protons with suitable examples.  

16. How many NMR signals would you expect in Ethanol and Propanone?  

17. What is the principle of NMR spectroscopy?  

18. How many NMR signals would you expect from ethyl alcohol? Indicate multiplicity 

of these signals in high resolution spectrum. 

19. Define the term „coupling constant J‟. Write its unit.  

20. An organic compound with molecular formula C7H8 gave the following data: (i) 

Singlet, d – 2.32, 3H & (ii) Singlet, d – 7.17, 5H.   Explain and assign a structural 

formula to the compound. 

21. What is chemical shift?  

22. Explain „coupling constant‟ with suitable example.  

23. What are the necessary conditions for a compound to be used as reference in nmr 

spectroscopy? 

24. How many signals do you expect in (i) Toluene (ii) Ethyl acetate?  

25. Write a note on keto-enol tautorism.  

26. Starting from malonic ester how: (i) Barbituric acid & (ii) Crotonic acid are 

synthesised?  

27. Explain acidic nature of α-hydrogen atom in ethyl acetoacetate.  

28. How is diethyl malonate prepared from acetic acid?  

29. How will you convert acetoacetic ester into: (i) Succinic acid (ii) Acetone?  

30. Show by reactions how is it possible to convert an Aldohexose into an Aldopentose.  

31. How will you convert aldohexose into ketohexose?  

32. Explain the term „Epimerisation‟.  



33. Write short note on mutarotation.  

34. Draw the structures for: (i) Maltose and (ii) Cellulose.  

35. How is aldopentose converted to aldohexose ?  

36. What are epimers? How is epimerization of glucose carried out?  

37. How will you convert glucose into fructose?  

38. Draw the structures of: (i) Maltose and (ii) 2-deoxyribose.  

39. What happens when glucose is treated with excess of phenyl hydrazine?  

40. What is Killiani‟s synthesis? Explain by giving suitable example.  

41. Draw structures of (i) Maltose (ii) Ribose.  

42. Draw structures of (i) Lactose (ii) Cellulose.  

43. Draw structures of (i) Lactose (ii) Ribose.  

44. What are proteins? Given the classification of proteins based on their composition. 

45. Define and explain the term “Isoelectric point”.  

46. What are proteins? How are they classified on basis of structure?  

47. Discuss: Denaturation of proteins.  

48. Explain: (i) Nucleosides & (ii) Nucleotides.  

49. What are peptides? How are they formed?  

50. Why are amino- acids called amphoteric compounds?  

51. What are proteins? How are they classified on the basis of structure?  

52. Write note on „isoelectric point‟ of amino acids.  

53. Write note on „Electrophoresis‟.  

54. What are peptides and polypeptides?  

55. Explain the term “Acid Value” of oils and fats.  

56. Discuss the process of hydrogenation of oil.  

57. What are oils and fats? How they differ from each other?  

58. Define: (i) Saponification value (ii) Rancidity.  

59. What are advantages of detergents over traditional soaps?  

60. Define (i) Saponification value (ii) Rancidity.  

61. Explain the process of hydrogenation of unsaturated oil.  

62. What are synthetic detergents? Write advantages of synthetic detergents over 

traditional detergents. 

63. How is phenolphthalein prepared from phthalic anhydride? Give its properties and 

uses.  

64. Give preparation and uses of crystal violet.  



65. Classify the following groups into chromophores &auxochromes: (i) –OH (ii) –N = 

N–  (iii) –NO2 (iv) –NH2.  

66. With structure, give an example of each of the following: (i) Azo-dye & (ii) 

Phthalein-dye.  

67. Give preparation and uses of Alizarin.  

68. Define with examples (i) Chromophore (ii) Auxochrome.  

69. Define (i) Bathochromic effect (ii) Hypsochromic effect.  

70. How are dyes classified on the basis of their constitution.  

71. What is Dettol? Give its compositions. 

72. What is chemical name of Aspirine? Give its structure. 

73. Explain synthesis of paracetamol starting from phenol. 

74. Give properties and uses of phenobarbitone. 

75. Give IUPAC name and draw structure of chloramphenicol. 

76. Give the preparation and uses of Bakelite.  

77. What is the polymer produced by the action formaldehyde with urea?  

78. Give the preparation and uses of Nylon-6.  

79. Write repeat unit and name of the polymers obtained from the following monomers: 

80. Write a note on urea-formaldehyde polymer.  

81. Explain Ziegler-Natta polymerization. 

82. Give preparation of phenol formaldehyde resin.  

83. Explain the formation of urea-formaldehyde resin.  

 

Very Short Answer Questions (01 Marks) 

1. Define „Chemical shift‟.  

2. What is the unit of chemical shift. 

3. Give relative between delta and tau scales in nmr spectroscopy. What are their units? 

4. Define „coupling constant‟ 

5. How will you distinguish between a doublet and two close singlets in nmr spectra? 

6. Name the reference material used in nmr spectroscopy. 

7. Give molecular formula of malonic ester and acetoacetic ester. 

8. Define „active hydrogen‟  

9. What is „ketonic hydrolysis? 

10. Define „tautomerism‟. 



11. Define „ mautarotation‟. 

12. Define „Epimerisation‟. 

13. What are „epimers‟ and anomers‟?  

14. Draw ring structure of glucose. 

15. What are amino acids?  

16. Define „Isoelectric point‟. 

17. Name any four nitrogen bases. 

18. Define „electrophoresis‟. 

19. Define saponification value and give its unit. 

20. Define „acid value‟ of oil. 

21. What is the significance of iodine value of oil. 

22. How is acid value determined? 

23. Define „Dye‟ 

24. Define „chromophore‟ and give one example. 

25. Give one example of phthalein dye. 

26. Write structure of crystal violet. 

27. Define „auxochrome‟. 

28. Name active ingradient in Dettol and give its structure. 

29. Draw structure of chloramines-T. 

30. Give classification of Aspirine. 

31. Give IUPAC name of chloroquine. 

32. Define „Polymers‟. 

33. What is meant by chain growth polymerization? 

34. What is a Ziegler-Natta catalyst. 

35. Give any two advantages of Ziegler-Natta polymerization.  

36. Give two applications of Bakelite. 

 

 

 


