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Question No. 2 (Short Questions) 

1. Why is there a need to divide Chemistry into many branches? Give three reasons. 

2. Most of the molecules we study in biochemistry are organic in nature. Where does the 

difference exist in organic and biochemistry branches of Chemistry? 

3. Difference between organic and inorganic chemistry. 

4. Difference between environmental and Analytical chemistry. 

5. Difference between polymer and geochemistry. 

6. What is meant by nuclear process? 

7. Write the importance of inorganic Chemistry. 

8. Define environmental chemistry with its scope. 

9. What do you know about analytical chemistry? 

10. Define nuclear chemistry and also write its application. 

11. What are polymers? Also define polymer Chemistry. 

12. What is the role of Medicinal Chemistry in our life? 

13. Why compound show a chemical formula? 

14. Differentiate between homogeneous mixture and heterogeneous mixture. 

15. Differentiate between element and compound. 

16. Differentiate between compound and mixture. 

17. What is meant by symbol or element? Give example. 

18. Name the elements that exist in liquid state. 

19. Define solution. Give few characteristics of true solution. 

20. Define suspension. Give few characteristics of suspension. 

21. Define colloidal solution. Give few characteristics of colloidal solution. 

22. What are true solutions? 

23. Define a saturated solution and give example. 

24. Differentiate between saturated and unsaturated solution. 

25. Why is it said almost all the mass of an atom is concentrated in its nucleus? 

26. Why does the energy of electron increase as we move from first shell to second shell? 

27. Why is it needed to lower the pressure of the gas inside the discharge tube? 
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28. What is the classical concept of an electron? How has this concept changed with time? 

29. Define nuclear force. 

30. Differentiate between shell and sub shell with example of each. 

31. Discuss characteristics of cathode rays. 

32. Write the contributions of Neil Bohr's. 

33. What are electrons and protons? 

34. How did J.J Thomson discover the charge of the cathode rays? 

35. Define shell according to Bohr's Atomic model. 

36. Write postulates of Bohr's Atomic model. 

37. What are energy levels? Give example. 

38. How many subshells are present in each shell? Briefly explain. 

39. Define proton number and Atomic number. 

40. Define Nucleon number and atomic mass. 

41. Why atom is neutral? 

42. Calculate the number of neutrons, protons and electrons in the following atoms: Mn-55, Pt-195, 

I-127. 

43. Define atomic mass unit. Why is it needed? 

44. Define relative isotopic mass. How relative atomic mass can be determined? 

45. What is meant by carbon dating or radio carbon dating? 

46. Define relative atomic mass. Also write its units. 

47. Define atomic mass unit (amu). 

48. What type of elements lose their outer electron easily and what type of elements gain electron 

easily? 

49. What is meant by duplet rule? 

50. What is meant by octet rule? 

51. Differentiate between Electropositive and Electronegative elements. 

52. How do atoms succeed in lowering their energy? 

53. Why Noble gases are stable elements? 

54. What is principle of stability? 
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55. Why do atoms form bonds? 

56. Write down dot and cross formula of HNO₃. 

57. How many oxides does nitrogen form? Write down the formulae of oxides. 

58. Define electronic configuration. 

59. Define covalent bond with two examples. 

60. Define coordinate covalent bond and show this bonding in hydroxonium ion. 

61. Describe the application of ionic compounds. 

62. Why do the ionic compounds have high melting and boiling points? 

63. Ionic compounds are solids. Justify. 

64. What is meant by bonding electrons? 

65. What is meant by covalent bond? 

66. What is meant by single covalent bond? 

67. What is meant by double covalent bond? Give examples. 

68. What is a triple covalent bond? Explain with an example. 

69. Define coordinate covalent bond. 

70. How is coordinate covalent bond formed in NH₄⁺? 

71. Differentiate between donor and acceptor atom. 

72. Why is BF₃ electron deficient? 

73. How hydronium ion is formed? 

74. Define chemical bond. 

75. How single, double and triple covalent bonds are represented? 

76. Give examples of each double and triple covalent bond. 

77. Draw dot and cross structure of Ammonia and Hydrogen cyanide. 

78. Differentiate between polar covalent bond and non-polar covalent bond. 

79. Define donor and acceptor. 

80. Give chemical reaction between ammonia and HCl. 

81. What are the conditions for an ionic bond to be formed? 

82. Draw electron dot and cross structure of the following compounds: SiH₄, PCl₃, SO₂, SO₃. 

83. How do metals conduct heat? 
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84. Define metallic bond. 

85. Write some properties of the metals. 

86. State the physical properties of metals. 

87. Metals are good conductor of electricity. Why? 

88. What do you mean by malleable and ductile? 

89. Why metals lose electrons easily? 

90. Why metallic bond in Mg is stronger than Na? 

91. Give reasons of hardness of metals. 

92. Give a comparison of metallic bond with an ionic bond. 

93. Explain the electropositive character of metals. 

94. Why sodium is more reactive than calcium? 

95. Define electronegativity character of non-metals. 

96. Write any two chemical properties of non-metals. 

97. Why HF is a liquid while HCl is a gas? 

98. Define intermolecular forces with two types. 

99. Define dipole-dipole forces with structure of HCl. 

100. Define hydrogen bonding. Give example. 

101. Why water is liquid while H₂S is a gas? 

102. Define intermolecular forces. 

103. Write down the chemical formula of barium nitride. 

104. Write down the chemical formulas of the following compounds: Calcium phosphate, 

Aluminium nitride, Sodium acetate, Ammonium carbonate and Bismuth sulphate. 

105. Differentiate between ionic and covalent compounds. 

106. Define chemical formula. 

107. What is the significance of stoichiometry? 

108. Define Stoichiometry. 

109. Write the use of stoichiometry. 

110. What is molecular formula? Give examples. 

111. Why H₂O has same empirical and molecular formula? 
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112. Write molecular formula and empirical formula of hydrogen peroxide. 

113. Write down the chemical formula of lithium oxide & magnesium nitride. 

114. How can you differentiate between molecular formula and empirical formula? 

115. Write steps for writing the formula of binary compounds. 

116. How molecular formula of a compound can be found out? 

117. How molecular formula is calculated from the empirical formula? 

118. Different compounds will never have the same molecular formula but they can have the 

same empirical formula. Explain. 

119. Write down the structural formula of sulphuric acid. 

120. Write down the molecular and structural formula of calcium carbonate. 

121. How many molecules are present in 1.5 g H₂O? 

122. Why does Avogadro's number have an immense importance in chemistry? 

123. Define Avogadro's number. 

124. What are the significance of Avogadro's number? 

125. What is the difference between a mole and Avogadro's number? 

126. Define molar mass. 

127. What is molar mass of C₁₂H₂₂O₁₁? 

128. Determine the molar mass of sulphuric acid H₂SO₄. 

129. What is the molar mass of Glucose? 

130. Write down the chemical equation of the following reaction: Copper + Sulphuric acid → 

Copper sulphate + Sulphur dioxide + Water 

131. Differentiate between reversible and irreversible reactions. 

132. Differentiate between reactants and products. 

133. Define reversible reaction. 

134. Write 4 steps to write a chemical equation. 

135. Write importance of chemical equation. 

 

Question No. 3 (Short Questions) 

1. Define System and Surrounding and also write one example. 

2. Write differentiate between Exothermic reaction and Endothermic reaction. 
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3. Define Thermodynamics. 

4. Write down about the work of Thomas Young. 

5. Differentiate between system and surrounding. 

6. Differentiate between chemical energy and heat energy. 

7. Define endothermic and exothermic reaction. 

8. Write the scope of chemical energetics. 

9. What is the difference between enthalpy change and enthalpy? 

10. Define Enthalpy and write its unit. 

11. What is the importance of enthalpy? 

12. Define standard enthalpy of reaction. 

13. Why it is not possible to calculate the enthalpy of a system? 

14. Why is breaking of a bond an endothermic process? 

15. Explain why the reaction between atmospheric gases oxygen and nitrogen does not take place 

under normal conditions? But in the presence of lightning these gases react to give NO. The 

reaction stops as soon as the lightning stops. 

16. What is heat content? 

17. Define heat of the reaction and give one example. 

18. Define combustion with example. 

19. Is melting of ice an endothermic or exothermic change? 

20. Define exothermic and endothermic reactions. 

21. Depict the transition state for the following reaction: H₂ + Cl₂ → 2HCl 

22. Define excited molecule. 

23. What is transition state? 

24. What is Activation energy? 

25. Give collision theory of reactions. 

26. How catalyst increases the rate of reaction? 

27. Define catalyst with an example. 

28. What happens at transition state? 

29. What is the role of glycogen in our body? 

30. Define glycolysis. 

31. Explain the role of lipid. 

32. What is total heat of content? 

33. Differentiate between aerobic and anaerobic respiration. 

34. What happens during glycolysis? 

35. Why are some reactions irreversible while others are reversible? 

36. Why are combustion reactions generally irreversible? 

37. Write formula and colour of Anhydrous Cobalt chloride. 

38. Write two ways of disturbing a chemical reaction (at equilibrium). 

39. What are irreversible reactions? Give few characteristics. 

40. Define reversible reactions. Write their two characteristics. 

41. How does a reversible reaction go to completion? 

42. What is meant by irreversible change? 

43. Why does a reversible reaction never go to completion? 

44. How is dynamic equilibrium different from static equilibrium? 
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45. How can you decrease the time to attain the position of equilibrium in a reversible reaction? 

46. Can you make an irreversible reaction reversible or irreversible and vice versa? 

47. Define catalytic methanation. 

48. Define forward and reverse reaction. 

49. Write characteristics of dynamic equilibrium. 

50. How is dynamic equilibrium achieved? 

51. Write significance of dynamic equilibrium in chemical reactions. 

52. Differentiate between natural & mineral acids. 

53. Write down some organic acids and also their natural source. 

54. Differentiate between organic acids and mineral acids. Give examples. 

55. Define neutralization reaction. 

56. Write down the uses of oxalic acid. 

57. Name the bases that can burn your skin. 

58. How does calcium metal react with dilute H₂SO₄? 

59. Which salt is formed when HCl reacts with BaCO₃? 

60. Why does Na₂CO₃ behave like a base in water? 

61. Is NaHCO₃ a base or an acid? Justify. 

62. According to Arrhenius, what is neutralization? 

63. Mineral acids are generally very strong acids. Justify. 

64. How does sulphuric acid ionize in two steps? 

65. What is the role of water in Arrhenius concept of acids and bases? 

66. Write down limitations of Arrhenius concept. 

67. How can hyperacidity be caused and what are its symptoms? 

68. Define acid according to Arrhenius. 

69. Justify the statement that oxides of metals are basic in nature. 

70. What is the role of hydrochloric acid in stomach? 

71. What is the treatment of hyperacidity? 

72. How will you justify that HSO₄⁻ is a Bronsted-Lowry acid? 

73. What are the limitations of Arrhenius acids & bases? 

74. Differentiate between Bronsted & Lowry acids & bases. 

75. What is meant by amphoteric? Give an example. 

76. Define Bronsted-Lowry acid and base. 

77. Why does NH₃ act as a Bronsted-Lowry base? 

78. What is the difference between Arrhenius base and Bronsted-Lowry base? 

79. How can you justify that NH₃ is a Bronsted-Lowry base but not an Arrhenius base? 

80. Why is water called an amphoteric compound? 

81. What chemical name will you give to soap as a compound? 

82. What is the difference between a strong acid and a concentrated acid? 

83. Write some properties of bases. 

84. How does acid rain affect aquatic life? 

85. Why was atomic number chosen to arrange the elements in the periodic table? 

86. What is the significance of the word "periodic"? 

87. On what is the modern periodic table based upon? 

88. Why are the properties of elements different in a period and same in a group? 
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89. How are elements arranged in the modern periodic table? 

90. Differentiate between group and period. 

91. What is meant by periodicity of the properties in periodic table? 

92. Why are the most electronegative elements present in the sixth and seventh groups? 

93. What is the first element of the periodic table? Will it lose an electron or gain it? 

94. Difference between lanthanides and actinides. 

95. Define normal or representative elements. 

96. Define transition elements. 

97. Write any two general properties of periods. 

98. What is meant by family of elements? Give an example. 

99. How did Mendeleev arrange the elements in the periodic table? 

100. Define dipositive ions. 

101. What are dinegative ions? 

102. What do you mean by group number and period number? 

103. Why are elements of group 1 electropositive in nature? 

104. How do alkali metals react with water? 

105. Write the reaction of alkali metals with halogens. 

106. Why are elements of group 17 called halogens? 

107. Why does the size of an element increase as we move down the periodic table (in a 

group)? 

108. Which element has the maximum atomic radius and which element has the minimum 

atomic radius in the third period? 

109. The first ionization energy value of magnesium is less than the second one. Give reason. 

110. Atomic radii of boron and aluminum are 88 pm and 125 pm respectively. Which element 

is expected to lose electron(s) easily? 

111. How would you find the atomic radius of an atom? 

112. Define first ionization energy. 

113. Why is second ionization energy greater than first ionization energy? 

114. Describe the trends of electronegativity in a period and group. 

115. Define atomic radius. Give example. 

116. Define ionization energy. 

117. Why does electron affinity decrease in a group? 

118. What is the difference between first and second electron affinities? 

119. Define electronegativity. Write the electronegativity trend of Nitrogen and Oxygen. 

120. Why does the size of an atom increase in a group? 

121. What is the trend of ionization energy in groups and periods? 

 

Questions No. 4 (Short Questions) 

1. Why does it become easier to cut an alkali metal when we move from top to bottom in Group I? 

2. Name any three elements in the periodic table which exist as liquids. 

3. What are alkali metals? 
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4. Why does reactivity of metals increase down the group? 

5. How do alkali metals react with water? 

6. Why does density of the atoms in a group increase gradually? 

7. Predict the reactivity of potassium towards halogens. 

8. Why does iodine exist in the solid state at room temperature? 

9. How does an alkali metal react with chlorine? 

10. How can the water of a swimming pool be sterilized? 

11. What is the trend/variation of reactivity of halogens? 

12. How are metal halides formed? 

13. Define oxidation and reducing agent. Give example. 

14. Define reduction and oxidizing agent. 

15. Why are the melting and boiling points of Bromine and Iodine higher than those of chlorine and 

fluorine? 

16. Why does the reactivity of halogens decrease down the group? 

17. Write the colour of Bromine and Iodine. 

18. Write the trend of thermal stability of hydrogen halides. 

19. How do halogens react with water? 

20. Why are transition elements different from normal elements? 

21. What is the use of nickel as a catalyst? 

22. What are transition elements? 

23. Write any four properties of transition elements. 

24. What is the role of iron in the Haber process? 

25. What is a catalytic converter? 

26. Write one application of nickel. 

27. Which noble gas has the lowest boiling point and why? 

28. What are noble elements? 

29. Why do noble gases show very little chemical reactivity? 

30. What is the main objective of environmental education? 

31. Name two effects of excessive use of fertilizers. 
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32. Define atmosphere and name the major gases in its composition. 

33. What is the difference between atmosphere and environment? 

34. Write the composition of air. 

35. In what way does sulphur present in fossil fuels become dangerous? 

36. The percentage of CO₂ in air is only 0.04%. Then how does it become harmful for the 

ecosystem? 

37. What are air pollutants? How can their concentration be expressed? 

38. Which factors are responsible for environmental pollution? 

39. How is ozone formed? 

40. Define smog. 

41. What are the harmful effects of hydrocarbons? 

42. What is the difference between a pollutant and a contaminant? 

43. How are sulphur-containing compounds emitted naturally? 

44. CO is a hidden enemy. Explain its action. 

45. State the major sources of CO and CO₂ emission. 

46. Write the names of major air pollutants. 

47. What are natural processes that cause air pollution? 

48. Write the harmful effects of oxides of carbon. 

49. Highlight the harmful effects of smog. 

50. How does acid rain affect forests? 

51. How is the excessive use of insecticides and pesticides harmful for birds? 

52. How are acid droplets formed? 

53. What are the effects of acid rain on soil? 

54. How is acid rain produced? 

55. Write the adverse effect of acid rain on soil. 

56. What is the significance of plants for soil on hills and mountain areas? 

57. What happens to the soil if trees are destroyed by acid rain? 

58. Differentiate between an organic and an inorganic compound. 

59. Why are organic compounds found in large numbers? 
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60. How are organic compounds useful for us? 

61. Write down the names of five organic compounds that exist naturally. 

62. How do you compare the melting and boiling points of inorganic and organic compounds? 

63. What are hydrocarbons? 

64. What do LPG and CNG stand for? 

65. Define organic compounds. 

66. Define catenation and give an example. 

67. Why does carbon form covalent bonds? 

68. What are saturated compounds? How are they represented? 

69. Define structural formula with examples. 

70. Write the importance of hydrocarbons. 

71. Write down the molecular formula, structural formula and condensed structural formula for iso-

butane. 

72. Give the structural formula of Isopentane and Isobutane. 

73. Why are alkanes called paraffins? 

74. Write dot and cross structure of methane, ethane and propane. 

75. What is meant by IUPAC nomenclature? 

76. Write structural and dot formula of butane. 

77. How is naphtha fraction decomposed to give lower hydrocarbons? 

78. What do you know about hydrogenation of alkenes? 

79. What is the importance of cracking of petroleum? 

80. How is margarine produced? 

81. What is meant by cracking? 

82. How is naphtha produced? 

83. How can alkane be prepared from alkenes and alkynes? 

84. Convert chloromethane into methane. 

 

Long Questions 

Question No. 5 
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1. Explain with examples that Chemistry has many subfields and interdisciplinary fields. 

2. Differentiate between the areas which are studied under inorganic and organic chemistry. 

3. Discuss the forms of matter — element, compound and mixture — with examples and their 

significance. 

4. What are compounds? Explain its classes with examples. 

5. What are mixtures? Describe its types with examples. 

6. Highlight the concept of solution, colloidal solution and suspension with suitable examples. 

7. Preparation of solutions leads to an important process in chemistry which enables us to purify a 

compound through crystallization. Describe a process in which potassium nitrate is purified by 

crystallizing it in water. 

8. What are saturated and unsaturated solutions? How are they formed? Explain your answer with 

examples. 

9. Define the term solubility and explain it with an example. 

10. How was the electron discovered? 

11. What are cathode rays? How are these rays produced in a discharge tube? Also explain that 

these rays are electrons. 

12. What are canal rays? How was the proton discovered from canal rays? 

13. Write a note on the discovery of the Neutron. 

14. How was the Nucleus discovered by Rutherford? Write about his experiments. 

15. What is Bohr's atomic model? 

16. Write detailed information about atomic number and mass number. 

17. What are energy levels and orbits? Explain their position and the number of electrons in each 

shell and sub-shell. 

18. A system just like our solar system exists in an atom. Comment on this statement. 

Question No. 6 

1. Why do atoms form chemical bonds and why are noble gases stable? Explain in detail. 

2. Explain the formation of an ionic bond and a covalent bond. 

3. Describe the formation of covalent bonds and their types with examples. 

4. What are covalent compounds? Give examples and also explain the formation of different 

covalent compounds. 

5. Describe polar and non-polar covalent bonds with examples. 
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6. Discuss the formation of coordinate covalent bonds with examples. 

7. Explain the properties of metals keeping in view the nature of the metallic bond. 

8. What is a metallic bond? On which factors does the strength of a metallic bond depend? 

9. Describe the general properties and classification of acids on the basis of occurrence. 

10. Explain the Arrhenius concept of acids and bases. 

11. How does sulphuric acid react with the following compounds? NH₄Cl, NH₄NO₃, MgO, MgCO₃ 

12. What is observed when CO₂ is passed through lime water (i) for a short duration (ii) for a long 

duration? 

13. Describe the strength of mineral acids and organic acids with examples. 

14. Compare the Arrhenius and Bronsted-Lowry concepts of acids and bases. 

15. Describe the chemical properties of acids with balanced chemical equations. 

Question No. 7 

1. Which information is needed to locate the elements in the periodic table if you do not know its 

atomic number? Is atomic mass helpful for this purpose? 

2. How many blocks of elements are present in the periodic table? Are these blocks helpful in 

studying the properties of elements? 

3. Arrangement of the elements in the form of a periodic table is a remarkable achievement of 

chemists. Comment on this statement citing the benefits of this table. 

4. The modern periodic table is the amended form of the earlier table developed by Mendeleev. 

Elaborate how these two tables are different from each other. 

5. What is meant by periods? Discuss the periods of the periodic table. 

6. What are groups? Explain the properties of groups. 

7. How many blocks are in the periodic table? Briefly explain each block. 

8. Explain the variation in the following properties across periods, giving reasons: (a) Atomic radius 

(b) Ionization energy 

9. Define electron affinity and electronegativity with examples. Also discuss the trend of these 

properties in the periodic table and their relation with the size of atoms. 

10. Describe the harmful effects of the major pollutants present in the air. OR What are air 

pollutants? Discuss major air pollutants and their sources in detail. 

11. Describe the adverse effects of acid rain in detail. 
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