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ANNUAL TEST PAPER
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 is the maximum number of electrons which can be accommodated in the
 a. n shell? b. 6th orbit? 

Or
  state the locations of protons, electrons and neutrons in an atom.

 2. Identify the cation and anion present in the compound potassium dichromate.

 3. Why is petrol considered a mixture?

 4. Which of the following statements is not true about an atom? Give reason for your choice.
 a. Atoms can never exist independently. b. Atoms are the building blocks of matter.
 c. each element is made up of atoms. d. Atoms combine to form molecules.

 5. If Z = 5, what would be the valency of the element? Also, name the element.

 6. If 110 g of salt is present in 550 g of solution, then calculate the concentration of the solution.

Or
  A solution is prepared by dissolving 50 g of glucose in 400 g of water. Calculate the concentration of the solution.

 7. Give reason why isotopes have the same chemical properties but different physical properties.

 8. What happens when a beam of light is passed through a colloidal solution?

 9. Give two examples of molecules containing one kind of atoms only.

Or
  Give two examples of molecules containing two different kind of atoms.

 10. What happens when an unsaturated solution of a solute is gradually cooled?
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 11. Find the ratio by mass of the elements present in the molecule of ammonia (Given: atomic mass of n = 14 u and 
H = 1 u).

Or

  In a certain mass of a gas, the number of atoms and number of molecules are equal. What conclusion can you 
draw from this observation?

 12. State the maximum number of electrons that can be present in the first, second and third electron orbits of atoms.

Or

  Give reason for different atomic masses of the isotopes of an element.

 13. Give one example of each of the following:
 a. solution of a solid in solid   b. Solution of a liquid in solid 

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: The number of neutrons in 14
6C is six.

  Reason: Atomic number and mass number of 14
6C are 6 and 14, respectively.

 15. Assertion: A corked conical flask containing a solution of sodium sulphate and an ignition tube of barium chloride 
solution would weigh the same after the two solutions are allowed to mix.

  Reason: Mass can neither be created nor destroyed in a chemical reaction.

Or

  Assertion: ratio of mass of hydrogen to the mass of oxygen in water samples collected from a well and a pond is 
the same.

   Reason: In a chemical substance, elements are always present in the same proportion by mass.

 16. Assertion: When a mixture of kerosene oil and water is allowed to stand in a separating funnel, water forms the 
lower layer while kerosene oil forms the upper layer.

  Reason: Kerosene oil is denser than water.

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).

  The standard unit of the amount of a substance is mole. One mole is defined as the amount of substance which 
contains as many particles present in exactly 12 g of the 12C isotope. 12 g of 12C contains 6.022 × 1023 atoms of 
carbon. Thus, one mole of any substance will contain 6.022 × 1023 particles of that substance. The mass of one 
mole of a substance is known as its molar mass.

 a. The number of moles in 12 g of oxygen gas will be
 i. 0.256. ii. 0.429. iii. 0.375. iv. 0.275.
 b. The mass of sulphur dioxide that will contain 6.022 × 1022 molecules is
 i. 0.64 g. ii. 32.0 g. iii. 6.4 g. iv. 64.0 g.
 c. A given packaged bottle of water contains one litre of water. The number of moles of water present in this 

quantity of water will be (Given: density of water is 1 g/ml)
 i. 52.56. ii. 53.56. iii. 54.56. iv. 55.56.
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 d. Which of the following has the maximum number of atoms?
 i. 108 g of Ag ii. 56 g of Fe iii. 27 g of Al iv. 24 g of 12C
 e. The mass of one Avogadro’s number of nitrogen atoms is equal to
 i. 14 u. ii. 14 g. iii. 28 g. iv. 14 kg.

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

  An atom is composed of three subatomic particles – electron, proton and neutron. neutron is a neutral particle. 
It was discovered by James Chadwick in the year 1932. In his experiment, Chadwick bombarded a thin sheet of 
beryllium by fast moving alpha particles. When alpha particles from a radioactive source fell on beryllium, new 
radiations consisting of uncharged particles were produced. These particles were called neutrons.

 a. Which of the following statement is correct?
 i. The number of protons is not equal to the number of electrons in an atom.
 ii. neutron is an electrically neutral particle having no electrical charge.
 iii. A proton is a subatomic particle carrying zero charge.
 iv. An electron carries one unit of positive charge.
 b. The element which does not contain any neutrons is
 i. oxygen. ii. carbon. iii. hydrogen. iv. nitrogen.
 c. A neutron is represented as
 i. 0

1n. ii. –1
0n. iii. 1

1n.  iv. 1
0n.

 d. The mass number and atomic number of an element X are 32 and 15, respectively. The number of neutrons 
in element X will be

 i. 15. ii. 32. iii. 17. iv. 30.
 e.  The number of protons, neutrons and electrons in the nucleus of 19

9F, respectively are
 i. 9, 10, 9. ii. 10, 9, 9. iii. 9, 9, 10. iv. 10, 10, 10.

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

  When a beam of light is allowed to pass through a mixture of water and milk, the path of light becomes visible. 
This is due to the scattering of light by the particles of milk. This phenomenon is known as Tyndall effect. Tyndall 
effect is shown by colloids and fine suspensions. Solutions, however, do not show Tyndall effect.

 a. Which of the following statement is true?
 i. A suspension is transparent to light.
 ii. A colloidal solution is homogeneous in nature.
 iii. Colloidal solution can be translucent.
 iv. Vinegar is a colloidal solution of acetic acid in water.
 b. A mixture of sulphur and carbon disulphide is
 i. homogeneous and exhibits Tyndall effect.
 ii. heterogeneous and exhibits Tyndall effect.
 iii. homogeneous and does not exhibit Tyndall effect.
 iv. heterogeneous and does not exhibit Tyndall effect.
 c. About 0.5 g of soil was taken in a test tube and to this, 10 ml of water was added. The mixture was shaken 

thoroughly and was allowed to stand in a test tube stand. The mixture was filtered. Which of the following is 
correct regarding the filtrate?

 i. The filtrate is a suspension.
 ii. The filtrate is a colloidal solution.
 iii. The filtrate is a solution.
 iv. The filtrate is neither a solution nor a colloidal solution.
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 d. study the table below and select the row that has the incorrect information.

Property Solutions Colloidal solutions Suspensions

 i. nature Homogeneous Heterogeneous Heterogeneous

 ii. Appearance Transparent Transparent or may be 
translucent

Hazy to opaque

 iii. Partice size <10–9 m 10–9 to 10–6 m >10–6 m

 iv. Filterability Particles do not pass 
through filter paper

Particles pass through 
filter paper

Particles pass through 
filter paper

 e. When a suspension of chalk powder is left undisturbed for some time,
 i. the suspension does not break.
 ii. it will show Tyndall effect.
 iii. the particles of chalk powder, being heavier, settle down at the bottom of the mixture.
 iv. the particles of chalk powder do not settle down at the bottom of the mixture.

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

  limestone is a sedimentary rock which is composed of mainly calcium carbonate. The chemical formula of calcium 
carbonate is CaCO3. It is one of the most important compounds of calcium. It is used in the manufacture of high 
quality paper, neutralisation of acidic soil, refining of sugar and as a building material. At higher temperatures, it 
decomposes to form calcium oxide and carbon dioxide.

 a. If 100 g of calcium carbonate decomposes to form 56 g of calcium oxide, the mass of carbon dioxide 
liberated will be

 i. 34 g. ii. 44 g. iii. 50 g. iv. 32 g.
 b. The ratio of masses of calcium and oxygen and carbon and oxygen formed by the decomposition of calcium 

carbonate will be
 i. 4 : 2 and 3 : 5, respectively. ii. 3 : 5 and 3 : 8, respectively.
 iii. 5 : 2 and 3 : 8, respectively. iv. 5 : 5 and 3 : 2, respectively.
 c. The formula unit mass of calcium carbonate is
 i. 100 u. ii. 72 u. iii. 92 u. iv. 98 u.
 d. The mass of calcium oxide produced by the thermal decomposition of 200 g of calcium carbonate will be
 i. 111 g. ii. 115 g. iii. 113 g. iv. 112 g.
 e. The number of moles of calcium carbonate present in 20 g of the substance are
 i. 0.3. ii. 3. iii. 0.2. iv. 2.

SECTION – B
 21. The complete symbol of an element is 23

11X.
 a. What does the numeral 11 indicate?
 b. Find the number of protons, neutrons and electrons present in X.

Or

  What are isotopes? How do the three isotopes of oxygen differ?

 22. Valencies of some ions are given below:

Aluminium ion 3 Magnesium ion 2 

Potassium ion 1 nitride ion 3

sulphate ion 2 Fluoride ion 1
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  using the above information, write down the chemical formulae of the following:
 a. Aluminium nitride   b. Magnesium fluoride
 c. Aluminium sulphate   d. Potassium nitride

 23. The solubility of potassium chloride in water at 20 °C is 34.7 g in 100 g of water. The density of the solution is  
1.3 g ml–1. Calculate the concentration of potassium chloride in the solution in

 a. % (m/m).   b. % (m/v).

Or

  It is not possible to distinguish particles of a solute from that of the solvent in a solution. explain.
 24. a. Give two distinguishing features between Thomson’s model and rutherford’s model of atom.
 b. state a defect of Bohr’s model of atom.

 25. A sample of ammonia (nH3) weighs 2.00 g. Calculate the mass of sulphur dioxide (sO2) that contains the same 
number of molecules as are in 2.00 g of ammonia.

 26. How in the burning of candle, both physical change and chemical change occur together? Give reasons to support 
your answer. 

 SECTION – C
 27. Compare the characteristics of an electron, a proton and a neutron.

Or
 a. How can you conclude that electrons are fundamental particles?
 b. How will you explain that proton is a positively charged particle?

 28. How many moles of oxygen atoms are present in one mole of the following compounds?
 a. Fe2(sO4)3 b. KMnO4 c. Fe2O3

 29. a. Define a saturated solution, an unsaturated solution and a supersaturated solution.
 b. How does the solubility of a substance vary with temperature?

 30. Describe the observations in α-particle scattering experiment which led rutherford to make the following conclusions:
 a. nucleus is positively charged.
 b. Almost entire mass of an atom is present in the nucleus of atom.
 c. Most of the space in an atom is empty.

 31. Saccharin is used as an artificial sweetening agent. The molecular formula of saccharin is C7H5nO3s. 0.2 g of saccharin 
contains

 a. how many atoms of nitrogen? 
 b. how many molecules of the compound?
 c. how many moles of the compound?

 32. state the characteristics of physical change and chemical change.

 33. state 2n2 rule of Bohr and Bury. Draw diagrams indicating the distribution of electrons in an atom of the elements 
having atomic numbers 8 and 17. Give the names and symbols of these elements.

 SECTION – D
 34. a. What are colloid, solution and suspension? How do they differ? Explain.
 b. During an experiment the students were asked to prepare a 10 % (mass/mass) solution of sugar in water. 

lokesh dissolved 10 g of sugar in 100 g of water while shabnam prepared it by dissolving 10 g of sugar in 
water to make 100 g of the solution.

 i. Are the two solutions of the same concentration? Give reason for your answer.
 ii. Compare the mass % of the two solutions.
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Or
  a. Explain the differences between: 
 i. Compound and mixture
 ii. Colloid and suspension
 b. How does a solution differ from a colloid? How will you test whether a given solution is a colloid? 
 35. a. What is meant by the term molecular formula? What is the significance of molecular formula?
 b. Calculate the mass of the following:
 i. 10 moles of na2sO3

 ii. 1.5 moles of na+ ions
 iii. 1.5 × 1023 molecules of nH3

 36. a. Describe Thomson’s model of atom.
 b. Draw a labelled diagram showing the presence of charge on cathode rays in a discharge tube.

Or

  Summarise the rules for writing the distribution of electrons in various shells for the first 18 elements.
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