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Time: 3 hours M.M.: 80 marks

General Instructions:
 1. The question paper comprises four sections A, B, C and D. There are 36 questions in the question paper. All questions 

are compulsory.

 2. section – A - question numbers 1 to 20 - all questions and parts thereof are of one mark each. These questions 
contain multiple choice questions (MCQs), very short answer type questions and assertion – reason type questions. 
Answers to these questions should be given in one word or one sentence.

 3. section – B - question numbers 21 to 26 are short answer type questions, carrying 2 marks each. Answers to these 
questions should be in the range of 30 to 50 words.

 4. section – C - question numbers 27 to 33 are short answer type questions, carrying 3 marks each. Answers to these 
questions should be in the range of 50 to 80 words.

 5. section – D - question numbers 34 to 36 are long answer type questions, carrying 5 marks each. Answer to these 
questions should be in the range of 80 to 120 words.

 6. There is no overall choice. However, internal choices have been provided in some questions. A student has to 
attempt only one of the alternatives in such questions.

 7. Wherever necessary, neat and properly labelled diagrams should be drawn.

SECTION – A
 1. What happens when a strip of zinc is dipped into a solution of copper(II) sulphate? 

Or

   What happens when a copper rod is kept immersed in a solution of iron(II) sulphate? 

 2. Give the name and formula of the acid salt which gives sodium ions and sulphate ions in solution.

 3. Why is it that carbon does not form C4+ cation although it has four electrons in its outermost shell?

 4. Why are the elements like potassium, calcium and aluminium called metals? 

 5. Why is it that atomic number is more important than atomic mass in predicting chemical periodicity of elements?

 6. Two solutions have pH numbers 7 and 2, respectively. Which solution has more H+ ion concentration?

Or

  Can you call copper(II) hydroxide an alkali? Give reason for your answer. 

 7. Which property of aluminium and copper makes them suitable for making utensils and boilers?

 8. State two differences between oxidation and reduction.

 9. Why does carbon form compounds mainly by covalent bonding?

Or

  name an allotrope of carbon which is soluble in non-polar solvents.

 10. Which of the following has the highest ionisation energy? Give reason for your choice.
 a. Hydrogen b. lithium c. Calcium d. Aluminium
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 11. What happens when a mixture of aluminium powder and powdered manganese(IV) oxide are heated? What type 
of reaction is it?

Or

  Write two observations when lead nitrate is heated in a test tube. 

 12. name one metal which displaces copper from copper(II) sulphate solution and another metal which does not.

Or

  What type of oxides are formed when non-metals combine with oxygen? 

 13. Define homologous series? State any two characteristics of a homologous series.

For question numbers 14, 15 and 16, two statements are given – one labelled Assertion (A) and the 
other labelled Reason (R). Select the correct answer to these questions from the codes (a), (b), (c) 
and (d) as given below.
 a. Both A and r are true and r is correct explanation of the assertion.

 b. Both A and r are true but r is not the correct explanation of the assertion.

 c. A is true but r is false.

 d. A is false but r is true.

 14. Assertion: Hydrogen is not evolved when a metal (except Mg and Mn) reacts with dilute nitric acid.

  Reason: nitric acid is a strong oxidising agent.

 15. Assertion: The bottle of silver chloride should always be stored in a dark place.

  Reason: silver chloride decomposes in the presence of sunlight.

Or

  Assertion: When copper oxide is heated in the presence of hydrogen, its colour changes from black to brown.

  Reason: A substance is said to be oxidised if it gains oxygen during a reaction. 

 16. Assertion: Calcium oxychloride is used as a bleaching agent in the textile industry.

  Reason: Action of dilute acids on calcium oxychloride produces chlorine, which is oxidising in nature.

Answer question numbers 17–20 containing five sub-parts each. You are expected to answer any 
four sub-parts in these questions.
 17. read the following and answer any four questions from 17 (a) to 17 (e).

  Magnesium is a very reactive metal. It burns in air with a dazzling flame to form a white powder, magnesium oxide. 
Also, it reacts with dilute sulphuric acid to form magnesium sulphate and hydrogen gas. Hydrogen is a combustible 
gas which burns with a popping sound. However, it itself does not support combustion. It is produced when active 
metals react with dilute acids. For example, the reaction of zinc with dilute sulphuric acid produces zinc chloride 
and hydrogen.

 a. Burning of magnesium in air is a 
 i. decomposition reaction.   ii. precipitation reaction.
 iii. double displacement reaction. iv. combination reaction.
 b. Which of the following is a correct statement?
 i. In a combination reaction, the chemical bonds between the atom of the reactants do not break.
 ii. In a combination reaction, new chemical bonds are formed.
 iii. In a combination reaction, two elements combine to form two or more compounds.
 iv. In a combination reaction, a compound breaks down to give two or more simpler substances.
 c. Magnesium burns in nitrogen to give
 i. magnesium nitrate. ii. magnesium nitrate and magnesium oxide.
 iii. magnesium nitride. iv. magnesium nitrate and magnesium nitride.
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 d. The balanced chemical equation for the reaction between zinc and dilute sulphuric acid is
 i. Zn(aq) + 2H2sO4(aq) → ZnsO4(s) + H2(g). ii. 2Zn(s) + 2H2sO4(aq) → ZnsO4(aq) + H2(g).
 iii. Zn(s) + H2sO4(aq) → ZnsO4(aq) + H2(g). iv. 2Zn(aq) + H2sO4(aq) → ZnsO4(s) + H2(g).
 e. Which of the following are combination reactions?
 i. naCl + AgnO3 → AgCl + nanO3 ii. Zn + FesO4 → ZnsO4 + Fe

 iii. MgO + H2O → Mg(OH)2 iv. 2KClO3 heat →  2KCl + 3O2

 18. read the following and answer any four questions from 18 (a) to 18 (e).

  A more reactive metal displaces a less reactive metal from its salt solution. For example, when a piece of granulated 
zinc is added to a blue solution of copper sulphate, the blue solution fades gradually due to the formation of zinc 
sulphate and red copper metal is deposited on granulated zinc.

  The following observations were made by a student while doing an experiment for displacement reactions between 
metals and aqueous solutions of other metal salts. Four metals A, B, C and D are added to the following aqueous 
solutions one by one. The observations made are tabulated below: 

Metal Iron(II) sulphate Copper(II) sulphate Zinc sulphate Silver nitrate

A no reaction reddish-brown deposit … …

B Grey deposit … no reaction …

C no reaction no reaction no reaction White shining deposit

D no reaction no reaction no reaction no reaction

 a. Which metal container can be used to store both zinc sulphate solution and silver nitrate solution?
 i. Metal A ii. Metal B iii. Metal C iv. Metal D
 b. Which of the following correctly represents the increasing order of reactivity of the metals A, B, C and D?
 i. A < B < C < D ii. B < C < A < D iii. D < C < A < B iv. C < B < A < D
 c. What would be observed if metal B is added to a solution of copper(II) sulphate?
 i. Metal B will displace copper from copper(II) sulphate solution since it is more reactive than copper.
 ii. Metal B will not displace copper from copper(II) sulphate solution since it is less reactive than copper.
 iii. no reaction will occur between metal B and copper(II) sulphate solution.
 iv. none of the above.
 d. The most active metal amongst A, B, C and D is
 i. A, as it can displace iron from iron(II) sulphate solution.
 ii. B, as it can displace iron from iron(II) sulphate solution.
 iii. C, as it can displace iron from iron(II) sulphate solution.
 iv. D, as it can displace iron from iron(II) sulphate solution.
 e. Which of the following solutions can be easily stored in a container made up of any of these given metals?
 i. Iron(II) sulphate   ii. Copper(II) sulphate 
 iii. Zinc sulphate   iv. silver nitrate

 19. read the following and answer any four questions from 19 (a) to 19 (e).

  Metals are electropositive in nature, that is, they have a tendency to lose electrons. The more electropositive is a 
metal, the more is its metallic character. Conversely, non-metals are electronegative in nature, that is, they have 
a tendency to gain electrons. The more electronegative is an element, the more is its non-metallic character. As 
we move from left to right in a period, metallic character decreases while non-metallic character increases. Highly 
electropositive elements are placed towards the left-hand side, while highly electronegative elements are placed 
towards the right-hand side of the periodic table. 

 a. Which of the following correctly represents the increasing order of metallic character of the given elements?
 i. P < si < Be < Mg < na ii. na < si < Be < Mg < P
 iii. si < P < Be < Mg < na iv. Mg < P < si < Be < na
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 b. The correct order of decreasing electronegativity is
 i. I > Cl > Br > F > At. ii. Cl > Br > F > I > At.
 iii. F > Cl > Br > I > At. iv. Br > Cl > F > I > At.
 c. Identify the correct reason for the variation of metallic character across a period.
 i. Metallic character increases across a period due to decrease in atomic size as well as decrease in the 

tendency to lose electrons.
 ii. Metallic character decreases across a period due to decrease in atomic size as well as decrease in the 

tendency to lose electrons.
 iii. Metallic character increases across a period due to increase in atomic size and decrease in the tendency 

to lose electrons.
 iv. Metallic character increases across a period due to decrease in atomic size and increase in the tendency 

to lose electrons.
 d. Which of the following correctly represents the decreasing order of non-metallic character?
 i. B > n > F > C > si ii. si > n > C > B > F
 iii. C > F > n > B > si iv. F > n > C > B > si
 e. Which one of the following reason correctly justifies that ‘nitrogen (atomic number 7) is more electronegative 

than phosphorus (atomic number 15)’ ?
 i. n and P belong to the the same group and electronegativity decreases down the group.
 ii. n and P belong to the the same period and electronegativity decreases across the period.
 iii. n and P belong to the the same group and electronegativity increases down the group.
 iv. n and P belong to the the same period and electronegativity increases across the period.

 20. read the following and answer any four questions from 20 (a) to 20 (e).

  Plaster of Paris is a hydrated salt of calcium obtained by heating gypsum. Fine quality gypsum was found in huge 
deposits around Paris. This was mined extensively for the manufacture of plaster of Paris. This is how plaster of 
Paris got its name. It is extensively used in the building and construction industry.

 a. The chemical formula of plaster of Paris and gypsum is written as
 i. CasO4·3H2O and CasO4·4H2O. ii. CasO4·½H2O and CasO4·2H2O.
 iii. CasO4·H2O and CasO4·½H2O. iv. CasO4·5H2O and CasO4·3H2O.
 b. It is advised to store plaster of Paris in a moisture-proof container because
 i. it mixes with water to form gypsum again, setting into a hard solid mass.
 ii. it mixes with water and produce sulphur dioxide gas.
 iii. it mixes with water to form sulphur trioxide gas.
 iv. it mixes with water to produce different hazardous gases.
 c. Which of the following statement is correct?
 i. Gypsum contains one molecule of water of crystallisation.
 ii. Gypsum contains two molecules of water of crystallisation.
 iii. Gypsum contains three molecules of water of crystallisation.
 iv. Gypsum contains four molecules of water of crystallisation.
 d. Plaster of Paris is chemically known as
 i. Calcium sulphate. ii. Calcium sulphate decahydrate.
 iii. Calcium sulphate hemihydrate. iv. Calcium sulphate dihydrate.
 e. In plaster of Paris, two formula units of CasO4 share
 i. five molecules of water. ii. two molecules of water.
 iii. three molecules of water. iv. one molecule of water.
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SECTION – B
 21. Four test tubes contain aqueous solutions of FesO4, ZnsO4, MgsO4 and AgnO3. On addition of the following metals 

some observations were recorded. These metals and observations are listed below:

Metal FeSO4 ZnSO4 MgSO4 AgNO3

Fe no reaction no reaction no reaction Displacement

Zn Displacement no reaction no reaction Displacement

Mg Displacement Displacement no reaction Displacement

Ag no reaction no reaction no reaction no reaction

  Answer the following questions:
 a. Arrange the given metals in the increasing order of reactivity. Give reason for your answer.
 b. Write down the reaction involved when Mg reacts with FesO4 solution.

Or

  Why do metals generally appear dull? How can their lustre be restored? 

 22. When electricity is passed through an aqueous solution of compound A, used in daily meals, it gives compound B 
and two gases C and D by chlor-alkali process. Write the names of A, B, C and D.

 23. Define catenation. State two characteristics features of carbon which when put together give rise to a large number 
of carbon compounds.

Or

  Why are most carbon compounds poor conductors of electricity? explain.

 24. What do you understand by metallic character? How does metallic character vary
 a. in a group? b. in a period?

 25. A crystalline pale green compound A when heated, gives the characteristic odour of burning sulphur and another 
residue B is obtained which is brown in colour. Write balanced chemical equation for the reaction and identify A 
and B.

 26. An element M does not react with dil. H2sO4. M forms an oxide MO which turns red litmus solution blue. Predict 
whether M is metal or non-metal. Predict its position in the activity series.

  SECTION – C
 27. The following table shows the position of the elements A, B, C, D, e and F in the modern periodic table.

Group
Period

1 2 3 to 
12

13 14 15 16 17 18

2 A B C

3 D e F

  Answer the following giving reasons:
 a. Which element will form only covalent compounds?
 b. Which element is a non-metal with valency 3?
 c. Out of D and e, which one has a higher atomic radius?

Or

  Taking the example of an element of atomic number 16, explain how the electronic configuration of the atom of 
an element relates to its position in the modern periodic table and how valency of an element is calculated on the 
basis of its atomic number.
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 28.  a. How will the concentration of H3O+ ions change on dilution?
 b. Why is sodium hydrogencarbonate an essential ingredient in most antacids?

 29. Give reasons for the following:
 a. Metals conduct electricity.
 b. reaction of nitric acid with metals generally does not evolve hydrogen gas.
 c. An iron knife dipped in a blue copper sulphate solution turns the blue solution light green. 

 30. Based on the group valency of elements, state the formula for the following giving justification for each:
 a. Oxides of group 1 elements.
 b. Halides of the elements of group 13.
 c. Compounds formed when an element of group 2 combines with an element of group 16.

 31. Acidified solution of a compound A undergoes decomposition on passing electric current through it to produce two 
gases B and C. Volume of A is double the volume of B. While B supports combustion and is essential for life, A is 
highly combustible. Write the balanced chemical equation and identify A, B and C.

 32.  a. What is meant by an amphoteric oxide? explain with an example.
  b. explain the formation of na2O with the help of electron-dot structure.

 33. name the reducing agent, oxidising agent, substance oxidised and substance reduced in the following redox reactions:
 a. 2H2s + sO2 → 3s + 2H2O
 b. Cr2O3 + 2Al → 2Cr + Al2O3

 c. Pbs + 4H2O2 → PbsO4 + 4H2O

SECTION – D
 34. Compare and contrast the arrangement of elements in Mendeleev’s periodic table and modern periodic table.

Or

  Given below are some elements of the modern periodic table. Atomic numbers of the elements are given in 
parentheses: 

  A(4), B(9), C(14), D(19), e(20) 
 a. With the help of the electronic configuration, find out which one of the above elements will have one electron 

in its outermost shell.
 b. Which two elements belong to the same group? Give reasons for your answer.
 c. Which one of the above elements belonging to the fourth period has bigger atomic radius and why? 
 35. a. Decomposition reactions require energy either in the form of heat or light or electricity for breaking down the 

reactants. Write one balanced chemical equation each for decomposition reactions where energy is supplied 
in the form of heat, light and electricity.

 b. sodium burns in chlorine to give sodium chloride. explain this reaction on the basis of concept of oxidation 
and reduction.

 36. a. pH of gastric juice lies between 1 and 2.
 i. Which substance is responsible for the specific pH of gastric juice?
 ii. Is it acidic or basic?
 iii. How is this pH range helpful in the digestive system?
 b. Three acidic solutions A, B and C have pH 0, 3 and 5, respectively.
 i. Which solution has the highest number of H+ ions?
 ii. Which solution has the least number of H+ ions?

Or

  How can you prove with the help of an activity that hydrogen present in an acid is responsible for its acidic character?
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