
 ICSE Examination Paper, 2020*
Class IX

CHEMISTRY PAPER-2
(Two hours)

Answers to this Paper must be written on the paper provided separately.
You will not be allowed to write during the first 15 minutes.

This time is to be spent in reading the Question paper.
The time given at the head of this Paper is the time allowed for writing the answers.

 Section  I is compulsory. Attempt  any four questions from Section II.
The intended marks for questions or parts of questions are given in brackets [].

Section - I    (40 marks)

Attempt to all questions from this Section.

 1. (a) Fill in the blanks with the choices given in brackets :  [5]

   (i) The molecular formula of Aluminium Oxide is _______ (AlO3/ Al2O3).

   (ii) The vertical columns in the periodic table are _______ (groups/periods).

   (iii) Group II metals are called _______ metals.  (alkali / alkaline earth). 

   (iv) According to the Modern Periodic Law, physical and chemical properties of element are periodic  
functions of their _______  (atomic weight / atomic numbers).

   (v)  A carbonate that does not decompose on heating is _______ (K2CO3/CaCO3).

  (b) Choose the most appropriate  answer for each of the following : [5]

   (i) Which of the following is a covalent compound?

    (A) Sodium chloride (B) Carbon tetrachloride 

    (C) Magnesium chloride (D) Calcium chloride

   (ii) The salt that undergoes photo chemical decomposition is :

     (A) Copper sulphate (B)  Zinc carbonate 

    (C) lead bromide (D) Silver nitrate

   (iii) With the rise in temperature the solubility of sodium chloride in water :

    (A) Decreases (B) Increases and then decreases

    (C) Increases sharply (D) Increases only a little

   (iv) Which metal gives hydrogen on reacting with water, acid  and alkali?

    (A) Iron (B) Zinc

    (C) Magnesium (D) Lead

   (v) A substance that does not contain water of crystallization is :

    (A) Blue vitriol (B) Common salt

    (C) Glauber's salt (D) Washing soda crystals

  (c) Select from the list the gas that matches the description given in each case : [5]

   [Methane, Hydrogen, Nitrogen, Ammonia, Nitrogen dioxide, Chlorine]

   (i) A gas which burns in air or oxygen forming water.

   (ii) A hydrocarbon which contributes towards the greenhouse effect.

   (iii) A greenish yellow gas that turns moist starch iodide paper blue black. 

   (iv) A reddish-brown gas liberated on heating lead nitrate crystals.

   (v) A basic gas which turns red litmus solution blue.
*The answers of this Question Paper have been merged chapterwise/topicwise within the book. Kindly refer respective chapters for these answers.
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  (d) Match the atomic number 4, 6,11, 15 and 18 with each of the following : [5]
   (i) A solid non-metal of valency 3.
   (ii) A gas belonging to zero group.
   (iii) An element with 2 electrons in the valence shell. 
   (iv) A non-metal of valency 4.
   (v) A metal with one electron in the third shell.
  (e) Write a balanced chemical equation for each of the following :  [5] 
   (i) Action of heat on calcium bicarbonate (ii) Action of dilute sulphuric acid on sodium carbonate
   (iii) Action of hot water on heated magnesium
   (iv) Action of dilute hydrochloric acid on Iron
   (v) Action of sodium hydroxide solution on aluminium
  (f) State one relevant observation for each of the following reactions : [5] 
   (i) Flame test is performed with calcium nitrate.
   (ii) Water is added to anhydrous copper sulphate. 
   (iii) Copper carbonate is decomposed on heating. 
   (iv) Dil. H2SO4 is added to zinc sulphide.
   (v) Addition of silver nitrate solution to sodium chloride solution.
  (g) Match Column A with Column B. [5]
    Column A  Column B
    (i) Liquid metal A. Bromine
   (ii) An element without neutron B. Mercury
   (iii) An oxidizing agent C. Helium
   (iv) A liquid non metal D. Hydrogen
   (v) An inert gas E. Oxygen
 (h) (i) Calculate the molecular mass of ammonium carbonate [(NH4)2CO3]. [5]
  (ii) Find the percentage of nitrogen in urea [NH2CONH2].
   [H =1,  C = 12,  N = 14,  0 = 16]

Section - II  (40 marks)

Attempt any four questions from this Section.
 2. (a) (i) What causes permanent hardness in water?  [3] 
   (ii)  State one advantage of using hard water.
   (iii) Give an equation for the removal of permanent hardness in water.
  (b) An atom of an element is represented as 24

12A.   [3] 
   (i) Write the number of protons present in one atom of the element.
   (ii) Write its electronic configuration. (iii) State whether it is a metal or a non metal.
  (c) Classify the following reactions as Direct combination, Decomposition, Displacement, Precipitation and 

Neutralization.   [4]
   (i) Fe + CuSO4 → FeSO4 + Cu (ii) 2Pb(NO3)2 → 2PbO + 4NO2 ↑+ O2↑
   (iii) 2Mg + O2 → 2MgO (iv) Na2SO4 + Pb(NO3)2 → PbSO4 + 2NaNO3

 3. (a) Draw the orbit  structure to show the formation of the following : [3]
   (i) Oxygen molecule (ii) Ammonia
   (iii) Calcium oxide [H = 1, N = 7,  0 = 8, Ca = 20]
  (b) (i) Write the equation for the laboratory preparation of hydrogen. [3]
   (ii) How is the gas collected? (iii) Write the confirmatory test for Hydrogen.
  (c) Distinguish between the following : [4]
   (i) Zinc nitrate and Copper nitrate  (by heating)
   (ii) CO2 and SO2 (by using a suitable reagent)
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 4. (a) Give reasons for each of the following : [3]
   (i) Noble gases do not form compounds readily.
   (ii) Table salt becomes wet and sticky during the rainy season.
   (iii) Isotopes have the similar chemical properties.
  (b) Fill in the blanks : [3]
   By increasing the pressure on the volume of an enclosed gas at constant
   (i) _______ the  volume  of  the  gas (ii) _______ . This is  given by
   (iii) _______ law.
  (c) A fixed volume  of a gas occupies 228 cm3 at 27°C and 70 cm of mercury, what is its volume  at STP? [4]
 5. (a) Differentiate between the following : [3]
   (i) Hard water  and Soft water (ii) Efflorescence and Deliquescence
   (iii) Exothermic reaction and Endothermic reaction
  (b) (i) Give an equation for the formation of ozone in the atmosphere.  [3]
   (ii) What is the function of ozone layer in the atmosphere?
   (iii) Name a chemical which causes ozone depletion.
  (c) Complete the following table which relates to action of heat on substances : [4]

S. No Substance heated Gas evolved Residue colour

1 Zinc Carbonate (i) (ii)

2 Ammonium dichromate (iii) (iv)

 6. (a) The formula of the chloride of a metal M is MCl. Write the formula of Its : [3]
   (i) Sulphate (ii) Zincate
   (ii) Hydroxide
  (b) Balance the following equations : [3]
   (i) P + O2 → P2O5 (ii) C2H4 + O2 → CO2 + H2O
   (iii) P2O5 + H2O → H3PO4

  (c) Identify the gases in each case : [4]
   (i) A gas that turns lead acetate paper black.
   (ii) A gas that causes acid rain. (iii) A colourless, odourless  gas that relights a glowing splint.
   (iv) A gas that turns orange potassium dichromate paper green.
 7. (a) Give the formulae of : [3]
   (i) Sodium bisulphate (ii) Ammonium nitrate 
   (iii) Magnesium nitride
  (b) Define the following : [3]
   (i) Isotopes (ii) Electrovalent bond
   (iii) Atomic number
  (c) Hydrated calcium sulphate has the formula of CaSO4.2H2O. [4]
   (i) What is the name given to the water molecules present in the salt?
   (ii) Calculate the percentage of water molecules in hydrated calcium sulphate. 
    [Ca = 40; S = 32; 0 = 16; H = 11]

qq
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ANSWERS
Section - I

 1. (a) Fill in the blanks with the choices given in the 
brackets :

   (i) Al2O3 [1]
   (ii) groups [1]
   (iii) alkaline earth [1]
   (iv) atomic numbers [1]
   (v) K2CO3 [1]
  (b) Choose the most appropriate answer for each 

of the following :
   (i) (B) Carbon tetrachloride [1]
   (ii) (D) Silver nitrate [1]
   (iii) (D) Increases only a little [1]
   (iv) (B) Zinc [1]
   (v) (B) Common salt [1]
  (c) Select from the list the gas that matches the 

description given below in each case.
   (i) Hydrogen (ii) Methane [1]
   (iii) Chlorine [1] 
  (d) Match the atomic number 4, 6, 11, 15 and 18 

with each of the following :
   Atomic number  Option
   4 (Beryllium)  (iii)  [1]
   6 (Carbon)  (iv)            [1]
   11 (Sodium)                     (v)             [1]
   15 (Phosphorous)            (i) [1]
   18 (Argon)                       (ii) [1]
  (e) Write a balanced chemical equation for each of 

the following :

   (i) Ca(HCO3)2 ∆ →  CaCO3 + H2O + CO2   
   [1]

   (ii) Na2CO3 + dil. H2SO4 → Na2SO4 + H2O 
+ CO2   [1]

   (iii) Mg+2H2O (hot) Heat →  Mg (OH)2 + H2  

   [1]
   (iv) Fe + 2HCl → FeCl2 + H2 [1]
   (v) 2Al+2NaOH + 2H2O → 2NaAlO2 + 

3H2   [1]
  (f) State one relevant observation for each of the 

following reactions :
   (i) Brick red (fugitive) flame is observed. [1]
   (ii) White powder turns into blue coloured 

solution when water is added. [1]
   (iii) Colourless odourless gas is liberated, when 

passed through lime water it turns milky.  
   [1]  

   (iv) The colourless gas is liberated with rotten 
egg smell.   [1]

   (v) A white coloured precipitate is formed. [1]
  (g) Match column A with column B [5]
   (i) (B) (ii) (D)

   (iii) (E) (iv) (A)
   (v) (C)
  (h) (i) The molecular mass of ammonium carbon-

ate is = N2H8CO3
      = 14 × 2 + 1 × 8 + 12 + 3 × 16                    [1]
    = 28 + 8 +12 + 48
    = 96 amu [1]
   (ii) Relative atomic mass of urea [NH2CONH2]
    = 60 amu [1]
    60 g urea contains 28 gm of N
    100 g urea contains * gm of N
    = 46.66 gm of N
    Therefore percentage of nitrogen in urea 
    = 46.66 %             [2]

Section - II

 2. (a) (i) The presence of sulphates and chlorides of 
calcium and magnesium in water causes 
permanent hardness in water. This hard-
ness cannot be removed by boiling. [1]

   (ii) Calcium and magnesium salts present in 
hard water are required for our teeth and 
bones. [1]

   (iii) Permanent hardness can be removed by 
treating with calculated soda ash and 
following reactions takes place :

    CaSO4 + Na2SO3 → CaCO3¯ + Na2SO4

 [1]
  (b) (i) The number of protons present in one atom 

of the element is 12. [1]
   (ii) Its electronic configuration is 2, 8, 2 (K = 2, 

L = 8, M = 2). [1]
   (iii) As the element has 2 electrons in its valence 

shell. It is a metal. [1]
  (c) (i) Displacement reaction [1]
   (ii) Decomposition reaction [1]
   (iii) Direct combination reaction [1]
   (iv) Displacement reaction (double displace-

ment) [1]
 3. (a) (i) In the formation of oxygen molecule(O2),
     Oxygen (8O) = Atomic number of oxygen is 

8 (2,6)
    Nearest noble gas is Neon (10) 2,8
    Two pairs of electrons are shared.
   Covalent bond is formed
   Orbital Diagram : Oxygen molecule

O-atom

O O

O-atom

O O

O Oxygen2

 [1]



EXAMINATION PAPER - 2020 |  5

   (ii) In the formation of ammonia molecule 
(NH3), atoms involved are : 

      Nitrogen (7N) = [2,5] [1]
      Hydrogen (1H) = [1] [1]
    Nearest noble gas is Neon (10) 2, 8 and 

helium (2)
    One atom of nitrogen shares three electron 

pairs, one with each of the three atoms of 
hydrogen.

    Covalent bond is formed
    Orbital Diagram : ammonia molecule

H N

H-atom H-atom

H

H H-atom

Before combination

H N

Ammonia molecule

H

H

×

× ×

             After combination [1]
   (iii) In the formation of calcium oxide (CaO), 

atoms involved are :
      Calcium (20Ca) = (2, 8, 8, 2)
      Oxygen (8O) = [2, 6]
    Each  calcium atom loses its 2 valence 

electrons to one oxygen atom.
    Ionic bond

20p
20n

8p

8n

(2, 8, 8, 2)

Ca – 2e–

Ca2+

(2, 6)

O + 2e–

O2–

 

20p

20n

8p

8n

2+
2–

Coulomb force

(2, 8, 8)

Ca – ion

(2, 8)

O – ion [1]

  (b) (i) Hydrogen is prepared in laboratory by 
the action of dilute hydrochloric acid on 
granulated zinc.

    Zn + 2HCl →  ZnCl2 + H2↑ [1]
   (ii) Hydrogen gas is collected by downward 

displacement of water. [1]
   (iii) Hydrogen gas evolved is colourless and 

odourless and neutral to litmus. Hydrogen 
gas burns with a pale blue flame when a 
burning splint is brought near it. The gas 
gives a 'pop' sound if a burning splinter is 
brought near it. [1]

  (c) Distinguish between the following:
   (i) Zinc nitrate and copper nitrate
    Zinc nitrate on heating melts to give white 

sticky mass of Zinc nitrate and steamy 
vapours which on further heating gives 
white residue of zinc oxide (Zn O) and 
reddish brown fumes of NO2

    Zn(NO3)2
.6H2O ∆ →  Zn(NO3)2 + 6H2O

    2Zn(NO3)2
∆ →  2ZnO + 4NO2↑ + O2↑

 [1]

    Copper nitrate on heating melts to from 
a bluish green mass and steamy vapours 
which on further heating gives black 
residue of Copper (II) Oxide

    Cu(NO3)2
.6H2O ∆ →  Cu(NO3)2 + 6H2O

    2Cu(NO3)2 
∆ →  2CuO+4NO2↑ + O2↑

 [1]

   (ii) CO2 gives white precipitate of CaCO3 
when it is passed through lime water. [1]

    SO2 decolourises pink colour of acidified 
potassium dichromate solution. Colour 
change is from orange to green [1]

 4. (a) (i) Due to their stable electronic configuration 
the noble gases do not donate or accept 
electrons, hence they do not react with 
other atoms. i.e. for example : He has 2 
electrons in its shell and the other members 
have 8 electrons (completely filled) in their 
outermost shell. [1]

   (ii) Table salt becomes wet and sticky on 
exposure to humid air during rainy season, 
because table salt contains impurities like 
magnesium chloride and calcium chloride. 
These impurities are deliquescent in nature, 
thus when exposed to humid air, they 
absorb the moisture from air, become moist, 
lose their crystalline structure and finally 
dissolve in the absorbed water, forming 
saturated solution. [1]

   (iii) Isotopes have same atomic number (same 
number of protons and electrons), so same 
electronic configuration, thus, they have 
same chemical properties. E.g. Chlorine 



6  | Oswaal ICSE Chapterwise & Topicwise Question Bank, CHEMISTRY, Class-IX

atom with mass 37 undergoes same 
reactions as the chlorine atom with mass 
35.   [1]

  (b) Fill in the blanks :
   (i) temperature (ii) decreases
   (iii) Boyle’s law
  (c)    Initial Volume V1 = 228 cm3

      Temperature T1 = 27° C = (273 + 30) 
       = 300 K
      Pressure P1 = 70 cm Hg
      Final Volume V2 = ? cm3

      Temperature T2 = 0°C = 273 K
      Pressure P2 = 76 cm Hg [1]
   Applying gas equation, we will get

      

P V
T
1 1

1  
=

 

P V
T
2

2

2  [1]

      

70 228
300
×

 
=

 

76 V
273
× 2

      V2 = 
4357080
22800

   The required volume of gas is 
      V2 = 191.1 cm3 [2]
 5. (a) (i) Water (containing sodium salts) when 

forms lather with soap is called as soft 
water. E.g. rainwater, distilled water. [½]

    Water when it does not form lather (due 
to the presence of hydrogen carbonates, 
sulphates or chlorides of calcium and 
magnesium) with soap it is called as hard 
water. E.g. water from some springs, wells 
and rivers. [½]

   (ii) When a compound loses its water of 
crystallisation on exposure to dry air is 
called efflorescence. This results in loss of 
crystalline shape and finally crumbling into 
powder. 

    Example,
    Glauber's salt [hydrated sodium sulphate 

Na2SO4.10H2O] become a powdery 
anhydrous sodium sulphate when exposed 
to air.

    Na2SO4.10H2O dry air →  Na2SO4+10H2O

 [½]
    Deliquescence substances are those, when 

some water-soluble substances on exposure 
to air at ordinary temperature, absorb the 
moisture from air, become moist, lose their 
crystalline structure and finally dissolve 
in the absorbed water, forming saturated 
solution. E.g. caustic soda (NaOH), 
magnesium chloride (MgCl2). [½]

   (iii) An exothermic reaction is a chemical 
reaction which involves release of heat and 
causes rise in temperature. For e.g., when 

hydrogen burns in oxygen, it forms water 
vapour with the evolution of heat.

    2H2 (g) + O2(g) ∆ →  2H2O (g) [½]

    Endothermic reaction is a chemical reaction 
which occurs by the absorption of heat and 
causes fall in temperature. E.g.,

    When nitrogen and oxygen are heated 
together to a temperature of about 3000°C, 
nitric oxide gas is formed. This is an 
endothermic reaction.

    N2 + O2 Heat
(3000 C)°

 →  2NO(g)
 

[½]

  (b) (i) The formation of ozone takes place as 
below :

    3O2 +  UV → 2O3 [1]
   (ii) The main function of ozone layer is that, 

it absorbs the harmful ultra-violet rays 
coming from the Sun, preventing from 
entering the Earth and protecting the life 
on Earth from harmful effects of ultra-
violet rays. [1]

   (iii) Chlorofluorocarbons (freons) is the 
chemical that causes ozone depletion. [1]

  (c) 1. Zinc carbonate 
    (i) carbon dioxide
    (ii) Yellow when hot and white when cold.   
 [2]
   2. Ammonium dichromate
     (i)  water vapour and Nitrogen
    (ii) Greyish grey [2]
 6. (a) (i) M2SO4 [1]
   (ii) M2Zn(OH)4 [1]
   (iii) MOH [1]
  (b) (i) 4P + 5O2 → 2P2O5 [1]
   (ii) C2H4 + 3O2 → 2CO2 + 2H2O [1]
   (iii) P2O5 + 3H2O → 2H3PO4 [1]
  (c) (i) Hydrogen sulphide (H2S) [1]
   (ii) Nitrogen dioxide (NO2) [1]
   (iii) Oxygen (O2) [1]
   (iv) Sulphur dioxide (SO2) [1]
 7. (a) (i) NaHSO4 [1]
   (ii) NH4NO3 [1]
   (iii) Mg3N2 [1]
  (b) (i) Isotopes are atoms of same element having 

same atomic number but different mass 
numbers. E.g. Hydrogen has three isotopes. 
They are protium 1

1H, deuterium 1
2H and 

tritium 13H. [1]
   (ii) An electrovalent bond is formed when a 

metal atom transfers one or more electrons 
to a non-metal atom. Atoms of metallic 
elements that have 1, 2 or 3 valence 
electrons can lose electrons to atoms of 
non-metallic elements, which have 5, 6, 
or 7 valence electrons respectively in their 
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outermost shell and thereby forming an 
electrovalent compound. [1]

   (iii) The atomic number of an element is the 
number of protons present in the nucleus 
of its atom. It is represented by Z. E.g. 
Sodium has Atomic number = 11, with 11 
protons. [1]

  (c) (i) The name given to the water molecules 
present in CaSO4.2H2O is dihydrate. [1]

   (ii) CaSO4.2H2O
     Molar mass =(40+32+4×16+2(2×1+16)
    = 72 + 64 + 36
    = 172 [1]

    Percent of an element in a compound

    = 

Total wt. of the element 
in one molecule
Gram molecular weigght 
of the compound

×100  [1]

    Since 172 g of water calcium sulphate 
dihydrate contains 36 g of water,

    Percentage of water in calcium sulphate 

dihydrate = 
36 100

172
×

 
= 20.93

     = 21% [1]

qq


