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01 Some Basic Concepts of Chemistry
Formulae
1. General gas equation: PV = nRT
2. Number of moles,
n =
mass of substance
molar mass of substance
3. Number of molecules
= n × Avogadro number (NA)
4. Volume of gas at S.T.P. = n × 22.414 L
5. Molecular formula = n × Empirical formula,
where n =
Molecular mass
Empiricalformula mass
6. At. mass of an element
= mass of 1 atom of element × NA
1.0 Introduction
1. Avogadro’s work was brought to light after his
death, by
(A) Cannizzaro (B) Dalton
(C) Gay Lussac (D) Lord Kelvin
2. Chemistry is a _____ science.
(A) Social (B) Central
(C) Fictional (D) Recent
3. The branch of chemistry that deals with the
structure of matter, the energy changes and the
theories, laws and principles that explain the
transformation of matter from one form to
another is called _____ chemistry.
(A) Inorganic (B) Organic
(C) Analytical (D) Physical
4. _____ chemistry is the chemistry of the
substances consisting of living organisms.
(A) Organic (B) Physical
(C) Inorganic (D) Bio
1.1 Importance and Scope of Chemistry
5. Azidothymidine drug is used for treating
_____ patients.
(A) Diabetes (B) AIDS
(C) Jaundice (D) Tuberculosis
6. _____ pigment acts as a photosynthesizer in
plants.
(A) Xanthophyll (B) Chlorophyll
(C) Carotene (D) ATP
7. Microprocessors used in computers are _____
chips developed by chemists.
(A) Carbon (B) Phosphate
(C) Titanium (D) Silicon
1.2 Historical Approach to Particulate Nature
of Matter
8. If two or more phases are present in a mixture
then it is called a _____ mixture.
(A) Heterogenous (B) Homogenous
(C) Homologous (D) Heterologous
9. The arbitrarily decided and universally
accepted standards are called
(A) Fundamentals (B) Units
(C) Measures (D) Symbols
10. Which out of the following is NOT a
homogeneous mixture?
(A) Air
(B) Solution of salt in water
(C) Solution of sugar in water
(D) Smoke
11. Substances which cannot be decomposed into
two different substances by chemical process
are called
(A) Atoms (B) Molecules
(C) Elements (D) Compounds
12. Which of the following is a compound?
(A) Graphite (B) Brass
(C) Milk (D) 22 Carat Gold
13. Mixture of all gases constitute _____ system.
(A) Homogeneous
(B) Heterogeneous
(C) Element
(D) Compound
14. Phenol−water system is a/an
(A) Element
(B) Compound
(C) Homogeneous system
(D) Heterogeneous system
SECTION - 1
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15. Joseph Priestly found that the gas evolved on
heating mercury oxide, supported vigorous
burning. He named this gas as
(A) Oxygen
(B) Dephlogisticated air
(C) Phlogisticated air
(D) Hydrogen
16. There are _____ fundamental SI units.
(A) 5 (B) 3
(C) 12 (D) 7
17. The phlogiston theory was suggested for
(A) neutralisation reaction.
(B) oxidation reaction.
(C) reduction reaction.
(D) combustion reaction.
18. Which one of the following is not a mixture?
(A) Iodized table salt
(B) Gasoline
(C) Liquefied Petroleum Gas (L. P. G.)
(D) Distilled water.
1.3 Laws of Chemical Combination
19. The law of definite composition was proposed
by
(A) Lomonosov
(B) Antoine Lavoisier
(C) Joseph Proust
(D) Dalton
20. ___________ law of combining volumes
states that “Whenever gases combine, they do
so in simple ratio by volumes”.
(A) Avogadro’s (B) Gay Lussac’s
(C) Dalton’s (D) Thomson’s
21. The sum of the masses of reactants and
products is equal in any physical or chemical
reaction. This is in accordance with
(A) Law of multiple proportion
(B) Law of definite composition
(C) Law of conservation of mass
(D) Law of reciprocal proportion
22. Pure water can be obtained from various
sources, but it always contains hydrogen and
oxygen, combined in a ratio of 1:8 by weight.
This is an example of
(A) Law of conservation of mass
(B) Avogadro’s law
(C) Law of definite composition
(D) Gay Lussac’s law
23. In SO2 and SO3, the ratio of the masses of
oxygen which combine with a fixed mass of
sulphur is 2:3. This is an example of the law of
(A) Constant proportion.
(B) Multiple proportion.
(C) Reciprocal proportion.
(D) Gay Lussac.
24. Among the following pairs of compounds, the
one that illustrates the law of multiple
proportions is
(A) NH3 and NCl3 (B) H2S and SO2
(C) CuO and Cu2O (D) CS2 and FeSO4
1.4 Dalton’s Atomic Theory
25. Greek philosopher _____ had suggested that
matter is composed of extremely small
a-tomio.
(A) Dalton (B) Aristotle
(C) Ptolemy (D) Democritus
26. Dalton assumed that _____ are the smallest
particles of compound.
(A) Atoms (B) Molecules
(C) Ions (D) Elements
1.5 Concepts of Atoms and Molecules
27. Atoms have a mass of the order
(A) 10−26
kg (B) 10−15
kg
(C) 10−26
g (D) 10−15
g
28. A _____ is an aggregate of two or more atoms
of definite composition which are held
together by chemical bonds.
(A) Ion (B) Molecule
(C) Compound (D) Mixture
29. Atoms have a radius of the order
(A) 10−26
m (B) 10−15
µm
(C) 10−15
mm (D) 10−15
m
1.6 Atomic and Molecular Masses
30. SI unit of mass is
(A) kg (B) g
(C) m (D) m–1
31. Mole is the SI unit of________.
(A) Volume
(B) Pressure
(C) Amount of substance
(D) Density
32. ________ is the sum of the atomic mass of all
the atoms as given in the molecular formula of
the substance.
(A) Molecular mass (B) Empirical weight
(C) Percentage weight (D) Percentage volume
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33. The mass percentage of each constituent
element present in 100 g of compound is
called its
(A) Molecular composition.
(B) Atomic composition.
(C) Percentage composition.
(D) Mass composition.
34. Molar mass is a _____ quantity.
(A) Vector (B) Imaginary
(C) Unitless (D) Useless
35. 1 amu is equal to
(A)
1
12
of C – 12 (B)
1
14
of O – 16
(C) 1g of H2 (D) 1.66 × 10–23
kg
36. 10 dm3
of N2 gas and 10 dm3
of gas X at the
same temperature contain the same number of
molecules. The gas X is
(A) CO (B) CO2
(C) H2 (D) NO
37. In the reaction
2Na2S2O3 + I2 ⎯→ Na2S4O6 + 2NaI, the
equivalent weight of Na2S2O3 is equal to
(Molecular mass = M)
(A) M (B) M/2
(C) M/3 (D) M/4
38. A molal solution is one that contains 1 mole of
a solute in
(A) 1000 g of the solvent
(B) One litre of the solvent
(C) One litre of the solution
(D) 22.4 litres of the solution
39. Recently the unit of atomic mass amu is
replaced by
(A) u (B) mol
(C) g (D) kg
40. The molecular mass of hydrogen peroxide is
34. What is the unit of molecular mass?
(A) g (B) mol
(C) g mol−1
(D) mol g−1
1.7 Avogadro’s Law
41. The number of molecules in 16 g of oxygen is
(A) 6.022 × 1023
(B) 3.011 × 1023
(C) 3.011 × 1022
(D) 1.5 × 1023
42. NA = _________ atoms mol−1
.
(A) 6.021 × 1021
(B) 6.024 × 1024
(C) 6.051 × 1015
(D) 6.022 × 1023
43. One _____ is the collection of 6.022 × 1023
atom /molecules/ions.
(A) kg (B) g
(C) mole (D) cm
44. How many molecules are present in one gram
of hydrogen?
(A) 6.02 × 1023
(B) 3.01 × 1023
(C) 2.5 × 1023
(D) 1.5 × 1023
45. Avogadro’s number is
(A) number of atoms in one gram of element.
(B) number of millilitres which one mole of
a gaseous substance occupies at N.T.P.
(C) number of molecules present in one
gram molecular mass of a substance.
(D) number of elements in one gram of
compounds.
46. Which of the following law states that equal
volume of all gases contain equal number of
molecules?
(A) Boyle’s law
(B) Charles’ law
(C) Avogadro’s law
(D) Gay Lussac’s law
47. According to Avogadro’s law
(A) V ∝
1
P
(B) V ∝ T
(C) V ∝ n (D) all of these
48. Avogadro’s law distinguishes between
(A) Cations and anions
(B) Atoms and molecules
(C) Atoms and ions
(D) Molecules and ions
49. One mole of H2O corresponds to
(A) 22.4 litres at 1 atm and 25° C
(B) 6.02 × 1023
atoms of hydrogen and
6.02 × 1023
atoms of oxygen
(C) 18 g
(D) 1 g
50. The gram molecule of benzene is equal to
(A) 70 g C6H6 (B) 72 g C6H6
(C) 10 g C6H6 (D) 78 g C6H6
51. Under similar conditions, oxygen and nitrogen
are taken in the same mass. The ratio of their
volumes will be_______.
(A) 7 : 8 (B) 3 : 5
(C) 6 : 5 (D) 9 : 2
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52. What is the mass of 0.5 mole of ozone molecule?
(A) 8g m (B) 16 g
(C) 24 g (D) 48 g
53. Which one of the following pairs of gases
contains the same number of molecules
(A) 16 g of O2 and 14 g of N2
(B) 8 g of O2 and 22 g of CO2
(C) 28 g of N2 and 22 g of CO2
(D) 32 g of O2 and 32 g of N2
54. One mole of oxygen weighs______.
(A) 8g (B) 32g
(C) 1g (D) 6.023 × 1023
g
55. The number of atoms present in a molecule of
a substance is called ________.
(A) Atomicity (B) Volume
(C) Density (D) Mass
1.8 Percentage Composition and Molecular
Formula
56. The percentage composition of carbon in urea,
[CO(NH2)2] is
(A) 40% (B) 50%
(C) 20% (D) 80%
57. _____ of a compound is the chemical formula
indicating the relative number of atoms in the
simplest ratio.
(A) Empirical formula
(B) Molecular formula
(C) Empirical mass
(D) Molecular mass
58. _____ indicates the actual number of
constituent atoms in a molecule.
(A) Empirical formula
(B) Molecular formula
(C) Empirical mass
(D) Molecular mass
59. Empirical formula of glucose is
(A) C6H12O6 (B) C6H11O6
(C) CHO (D) CH2O
1.9 Chemical Reactions and Stoichiometry
60. _____ reactant is the reactant that reacts
completely but limits further progress of the
reaction.
(A) Oxidizing (B) Reducing
(C) Limiting (D) Excess
61. _____ reactant is the reactant which is taken in
excess than the limiting reactant.
(A) Oxidizing (B) Reducing
(C) Limiting (D) Excess
62. The starting material which takes part in
chemical reaction is called
(A) Product (B) Reactant
(C) Catalyst (D) Starter
63. ________ is the quantitative relationship
between the reactants and products in a
balanced chemical equation.
(A) Stoichiometry (B) Complexometry
(C) Chemistry (D) Reactions
64. The _____ coefficients are the coefficients of
reactants and products in the balanced
chemical reaction.
(A) balanced
(B) chemical
(C) stoichiometric
(D) molar
Miscellaneous
65. Which of the following is correct?
(A) 1 L = 1 dm3
(B) 1 L = 10 dm3
(C) 10 L = 1 dm3
(D) 1 L = 1 m3
66. One mole of CO2 contains
(A) 6.022 × 1023
atoms of C
(B) 6.022 × 1023
atoms of O
(C) 18.1 × 1023
molecules of CO2
(D) 3 g atoms of CO2
67. Chemical formula cannot be determined by
using
(A) Raman Spectroscopy
(B) Nuclear magnetic resonance
(C) Titration
(D) X-ray diffraction method
68. Which of the following reactions has the ratio
of volumes of reacting gases and the product
as 1:2:2?
(A) 2CO(g) + O2(g) ⎯→ 2CO2(g)
(B) O2(g) + 2H2(g) ⎯→ 2H2O(g)
(C) H2(g) + F2(g) ⎯→ 2HF(g)
(D) N2(g) + 3H2(g) ⎯→ 2NH3(g)
69. Volume occupied by 1 g molecular weight of
any gas is called
(A) Gram molecular volume
(B) Gram atomic volume
(C) Gram molecular weight
(D) Gram atomic weight
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1.0 Introduction
1. _____ chemistry deals with the chemistry of
elements other than carbon and of their
compounds.
(A) Organic (B) Physical
(C) Inorganic (D) Bio
2. The branch of chemistry which deals with the
separation, identification and quantitative
determination of the composition of different
substances is called _____ chemistry.
(A) Organic (B) Inorganic
(C) Analytical (D) Bio
1.1 Importance and Scope of Chemistry
3. Solar energy can be converted into electrical
energy using
(A) Daniel cell (B) Lithium ion cell
(C) Photovoltaic cell (D) Ni cell
4. _______ cannot be carried out in a lab.
(A) Photosynthesis (B) Reduction
(C) Oxidation (D) Hydration
5. The compound which is added to table salt for
maintaining proper health is
(A) KCl (B) KBr
(C) NaI (D) MgBr2
1.2 Historical Approach to Particulate Nature
of Matter
6. SI unit of velocity is
(A) km s−1
(B) km hr−1
(C) m s−2
(D) m s−1
7. SI unit of temperature is
(A) K (B) °C
(C) °F (D) D
8. Electrochemical equivalence has unit ____.
(A) kg m s−1
(B) kg m2
s−1
(C) kg C−1
(D) kg m−1
s−2
9. Magnitude of ‘pico−’ is _____.
(A) 10−12
(B) 10−15
(C) 1012
(D) 1015
10. One atmosphere is equal to
(A) 101.325 K pa (B) 1013.25 K pa
(C) 105
Nm (D) 107
Nm
11. Which of the following elements of matter
would best convey that there is life on earth?
(A) Oxygen (B) Hydrogen
(C) Carbon (D) Iron
12. Which of the following contains only one
element?
(A) Marble (B) Diamond
(C) Glass (D) Sand
13. Which one of the following is not an element?
(A) Diamond (B) Graphite
(C) Silica (D) Ozone
14. The element similar to carbon is
(A) Mg (B) Mn
(C) Sn (D) Pb
1.3 Laws of Chemical Combination
15. The law of multiple proportions is illustrated
by
(A) Carbon monoxide and carbon dioxide
(B) Potassium bromide and potassium
chloride.
(C) Ordinary water and heavy water.
(D) Calcium hydroxide and barium
hydroxide.
16. Two elements, X (Atomic mass 16) and Y
(Atomic mass 14) combine to form
compounds A, B and C. The ratio of different
masses of Y which combine with fixed mass
of X in A, B and C is 1:3:5. If 32 parts by
mass of X combine with 84 parts by mass of Y
in B, then in C, 16 parts by mass of X will
combine with
(A) 14 parts by mass of Y
(B) 42 parts by mass of Y
(C) 70 parts by mass of Y
(D) 82 parts by mass of Y
17. The volume of oxygen required for complete
combustion of 0.25 cm3
of CH4 at S.T.P is
(A) 0.25 cm3
(B) 0.5 cm3
(C) 0.75 cm3
(D) 1 cm3
18. How many litres of ammonia will be formed
when 2 L of N2 and 2 L of H2 are allowed to
react?
(A) 0.665 (B) 1.0
(C) 4.00 (D) 1.33
19. Two elements, A and B, combine to form a
compound in which ‘a’ g of A combines with
‘b1’ and ‘b2’g of B respectively. According to
law of multiple proportion _____.
(A) b1 = b2
(B) b1 and b2 bear a simple whole number
ratio
(C) a1 and b1 bear a whole number ratio
(D) No relation exists between b1 and b2
SECTION - 2
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20. 1.0 g of an oxide of A contained 0.5 g of A.
4.0 g of another oxide of A contained 1.6 g of
A. The data indicate the law of
(A) Reciprocal proportions
(B) Constant proportions
(C) Conservation of energy
(D) Multiple proportions
21. Hydrogen and oxygen combine to form H2O2
and H2O containing 5.93% and 11.29% of
hydrogen respectively. The data illustrates
(A) Law of conservation of mass
(B) Law of constant proportions
(C) Law of reciprocal proportions
(D) Law of multiple proportions
22. One unit volume of N2 reacts with 3 unit
volumes of H2 to form 2 unit volumes of NH3.
This is in accordance with
(A) Avogadros law
(B) Gay Lussac’s law
(C) Law of conservation of mass
(D) Law of chemical combination
1.4 Dalton’s Atomic Theory
23. _____ proposed some symbols for some
common atoms and molecules.
(A) Democritus (B) Newton
(C) Thompson (D) Dalton
1.5 Concepts of Atoms and Molecules
24. Atoms are the smallest particle of the ___.
(A) Compound (B) Substance
(C) Mixture (D) Element
25. Which one of the following properties of an
element is not variable?
(A) Valency
(B) Atomic weight
(C) Equivalent weight
(D) Molar mass
1.6 Atomic and Molecular Masses
26. Which one of the following is not the
standard for atomic mass?
(A) 1
1 H (B) 12
6 C
(C) 14
6 C (D) 16
8 O
27 Which of the following weighs the least ?
(A) 2.0 gram mole of CO2.
(B) 0.1 mole of sucrose ( C12 H22 O11).
(C) 1 gram atom of calcium.
(D) 1.5 mole of water.
28. From the following masses, the one which is
expressed nearest to the milligram is
(A) 16 g (B) 16.4 g
(C) 16.428 g (D) 1.64284 g
29. If the equivalent weight of a trivalent metal is
32.7, the molecular weight of its chloride will
be
(A) 68.2 (B) 103.7
(C) 204.6 (D) 32.7
30. The mass of 1 × 1022
molecules of
CuSO4.5H2O is
(A) 41.59 g (B) 415.9 g
(C) 4.159 g (D) 42.2 g
31. The number of atoms in 6 amu of He is
(A) 18
(B) 18 × 6.022 × 1023
(C) 54
(D) 54 × 6.023 × 1023
1.7 Avogadro’s Law
32. The number of molecules in 22.4 dm3
of
nitrogen gas at STP is
(A) 6.023 × 1020
(B) 6.023 × 1023
(C) 22.4 × 1020
(D) 22.4 × 1023
33. Number of moles of water in 1 L of water with
density 1 g/cc are
(A) 55.56 (B) 45.56
(C) 56.55 (D) 56.45
34. 27 g of Al (Atomic mass = 27) will react with
oxygen equal to
(A) 24 g (B) 8 g
(C) 40 g (D) 10 g
35. The largest number of molecules is present in
(A) 54 g of nitrogen peroxide
(B) 28 g of carbon dioxide
(C) 36 g of water
(D) 46 g of ethyl alcohol
36. How many moles of electrons weigh one
kilogram?
(A) 6.023 × 1023
(B)
1
9.108
× 1031
(C)
6.023
9.108
× 1054
(D)
1
9.108 6.023
×
× 108
37. Which of the following has maximum number
of atoms?
(A) 18 g of H2O (B) 16 g of O2
(C) 4.4 g of CO2 (D) 16 g of CH4
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38. Which of the following contains more
molecules?
(A) 1 g CO2 (B) 1 g N2
(C) 1 g H2 (D) 1 g CH4
39. 1g-atom of nitrogen represents
(A) 6.02 × 1023
N2 molecules
(B) 22.4 L of N2 at N.T.P.
(C) 11.2 L of N2 at N.T.P.
(D) 28 g of nitrogen
40. 1 atom of an element weighs 1.792 × 1022
g.
The Atomic mass of the element is
(A) 108 (B) 17.92
(C) 1.192 (D) 64
41. The number of sulphur atoms present in
0.2 moles of S8 molecules is
(A) 4.82 × 1023
(B) 9.63 × 1022
(C) 9.63 × 1023
(D) 1.20 × 1023
42. The mass of 1 atom of hydrogen is
(A) 1 g (B) 0.5 g
(C) 1.6 × 10−24
g (D) 3.2 × 10−24
g
43. 1 mol of CH4 contains
(A) 6.02 × 1023
atoms of H
(B) 4 g atom of Hydrogen
(C) 1.81 × 1023
molecules of CH4
(D) 3.0 g of carbon
44. Which of the following has smallest number
of molecules
(A) 0.1 mol of CO2 gas
(B) 11.21 of CO2 gas at NTP
(C) 22 g of CO2 gas
(D) 22.4 g 103
mL of CO2 gas
1.8 Percentage Composition and Molecular
Formula
45. Which pair of species have same percentage of
carbon?
(A) CH3COOH and C6H12O6
(B) CH3COOH and C2H5OH
(C) HCOOCH3 and C12H22O11
(D) C6H12O6 and C12H22O11
46. Two elements X (Atomic mass 75) and Y
(Atomic mass 16) combine to give a
compound having 75.8% X. The formula of
the compound is
(A) XY (B) XY2
(C) X2Y2 (D) X2Y3
47. The molecular mass of an organic compound
is 78. Its empirical formula is CH. The
molecular formula is
(A) C2H4 (B) C2H2
(C) C6H6 (D) C4H4
48. Percentage of nitrogen in urea is about
(A) 46 % (B) 85 %
(C) 18 % (D) 28 %
49. Which of the following has same molecular
formula and empirical formula?
(A) CO2 (B) C6H12O6
(C) C2H2 (D) C2H2O4
50. The empirical formula of a compound is
CH2O. 0.0835 moles of the compound
contains 1.0 g of hydrogen. Molecular formula
of the compound is
(A) C2H12O6 (B) C5H10O5
(C) C4H8O8 (D) C3H6O3
1.9 Chemical Reactions and Stoichiometry
51. What mass of CaO will be obtained by heating
3 mole of CaCO3 [Atomic mass of Ca = 40] ?
(A) 150 g (B) 168 g
(C) 16.8 g (D) 15 g
52. Volume of O2 required to produce 44 g of CO2
by combustion of carbon is
(A) 2.24 L (B) 22400 mL
(C) 22.4 mL (D) 224 mL
53. 3 g of H2 reacts with 29 g of O2 to yield water.
Which is the limiting reactant?
(A) H2 (B) O2
(C) H2O (D) none of there
Miscellaneous
54. The unit J Pa−1
is equivalent to
(A) m3
(B) cm3
(C) dm3
(D) dm−3
55. What volume of ammonia would be formed
when 0.36 dm3
of nitrogen reacts with
sufficient amount of hydrogen? (all volumes
are measured under same conditions of
temperature and pressure)
(A) 0.36 dm3
(B) 0.72 dm3
(C) 0.18 dm3
(D) 0.12 dm3
56. If the law of conservation of mass was to hold
true, then 20.8 g of BaCl2, on reaction with 9.8 g
of H2SO4 will produce 7.3 g of HCl and ______
BaSO4.
(A) 11.65 g (B) 23.3 g
(C) 25.5 g (D) 30.6 g
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57. Two containers of the same size are filled
separately with H2 gas and CO2 gas. Both the
containers under the same T and P will contain
the same
(A) Number of atoms.
(B) Weight of gas.
(C) Number of molecules.
(D) Number of electrons.
58. A compound made of two elements A and B
are found to contain 25% A (Atomic mass
12.5) and 75% B (Atomic mass 37.5). The
simplest formula of the compound is
(A) AB (B) AB2
(C) AB3 (D) A3B
59. Hydrogen reacts with nitrogen to form
ammonia as: N2(g) + 3H2(g) ⎯→ 2NH3(g)
The amount of ammonia that would be
produced if 200 g of H2 reacts with N2 is
(A) 1032.2 g (B) 11332 g
(C) 1133.3 g (D) 8692.6 g
1.2 Historical Approach to Particulate Nature
of Matter
1. In known elements, the maximum number is
of [CPMT 1985]
(A) Metals (B) Non-metals
(C) Metalloids (D) None of these
1.3 Laws of Chemical Combination
2. Two samples of lead oxide were separately
reduced to metallic lead by heating in a
current of hydrogen. The weight of lead from
one oxide was half the weight of lead obtained
from the other oxide. The data illustrates
[AMU 1983]
(A) Law of reciprocal proportions
(B) Law of constant proportions
(C) Law of multiple proportions
(D) Law of equivalent proportions
3. Which of the following is the best example of
law of conservation of mass? [NCERT 1975]
(A) 12 g of carbon combines with 32 g of
oxygen to form 44 g of CO2.
(B) When 12 g of carbon is heated in a
vacuum there is no change in mass.
(C) A sample of air increases in volume
when heated at constant pressure but its
mass remains unaltered.
(D) The weight of a piece of platinum is the
same before and after heating in air.
4. The law of multiple proportions is illustrated
by the two compounds [NCERT 1972]
(A) Sodium chloride and sodium bromide
(B) Ordinary water and heavy water
(C) Caustic soda and caustic potash
(D) Sulphur dioxide and sulphur trioxide
5. After a chemical reaction, the total mass of
reactants and products [MP PMT 1989]
(A) Is always increased
(B) Is always decreased
(C) Is not changed
(D) Is always less or more
6. The law of definite proportions is not
applicable to nitrogen oxide because
[EAMCET 1981]
(A) Nitrogen’s atomic weight is not constant
(B) Nitrogen’s molecular weight is variable
(C) Nitrogen’s equivalent weight is variable
(D) Oxygen’s atomic weight is variable
7. Which of the following pairs of substances
illustrate the law of multiple proportions?
[CPMT 1972, 78]
(A) CO and CO2
(B) H2O and D2O
(C) NaCl and NaBr
(D) MgO and Mg(OH)2
8. Different proportions of oxygen in the various
oxides of nitrogen proves the
[MP PMT 1985]
(A) Equivalent proportion
(B) Multiple proportion
(C) Constant proportion
(D) Conservation of matter
9. A sample of pure carbon dioxide, irrespective
of its source contains 27.27% carbon and
72.73% oxygen. The data supports
[AIIMS 1992]
(A) Law of constant composition
(B) Law of conservation of mass
(C) Law of reciprocal proportions
(D) Law of multiple proportions
10. Which one of the following pairs of
compounds illustrates the law of multiple
proportion? [EAMCET 1989]
(A) H2O, Na2O
(B) MgO, Na2O
(C) Na2O, BaO
(D) SnCl2, SnCl4
SECTION - 3
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1.4 Dalton’s Atomic Theory
11. The law of multiple proportions was proposed
by [IIT 1992]
(A) Lavoisier (B) Dalton
(C) Proust (D) Gay-Lussac
1.5 Concepts of Atoms and Molecules
12. The number of atoms in 4.25 g of NH3 is
approximately [CBSE PMT 1999]
(A) 1 × 1023
(B) 2 × 1023
(C) 4 × 1023
(D) 6 × 1023
13. Equivalent weight of crystalline oxalic acid is
[MP PMT 1995]
(A) 30 (B) 63
(C) 53 (D) 45
1.6 Atomic and Molecular Masses
14. Which property of an element is always a
whole number? [MP PMT 1986]
(A) Atomic weight
(B) Equivalent weight
(C) Atomic number
(D) Atomic volume
15. The modern atomic weight scale is based on
[MP PMT 2002]
(A) C12
(B) O16
(C) H1
(D) C13
16. The mass of a molecule of water is
[Bihar CEE 1995]
(A) 3 × 10−26
kg (B) 3 × 10−25
kg
(C) 1.5 × 10−26
kg (D) 2.5 × 10−26
kg
17. Sulphur forms the chlorides S2Cl2 and SCl2.
The equivalent mass of sulphur in SCl2 is
[EAMCET 1985]
(A) 8 g/mole (B) 16 g/mole
(C) 64.8 g/mole (D) 32 g/mole
18. In chemical scale, the relative mass of the
isotopic mixture of oxygen atoms (O16
, O17
,
O18
) is assumed to be equal to
[Bihar MADT 1981]
(A) 16.002 (B) 16.00
(C) 17.00 (D) 11.00
19. The weight of a molecule of the compound
C60H122 is [AIIMS 2000]
(A) 1.4 × 10–21
g
(B) 1.09 × 10–21
g
(C) 5.025 × 1023
g
(D) 16.023 × 1023
g
20. A molar solution is one that contains one mole
of a solute in [IIT 1986]
(A) 1000 g of the solvent
(B) One litre of the solvent
(C) One litre of the solution
(D) 22.4 litres of the solution
21. 74.5 g of a metallic chloride contains 35.5 g of
chlorine. The equivalent weight of the metal is
[CPMT 1986]
(A) 19.5 (B) 35.5
(C) 39.0 (D) 78.0
1.7 Avogadro’s Law
22. The number of water molecules in 1 litre of
water is [EAMCET 1990]
(A) 18 (B) 18× 1000
(C) NA (D) 55.55 NA
23. The numbers of moles of BaCO3 which
contain 1.5 moles of oxygen atoms is
[EAMCET 1991]
(A) 0.5 (B) 1
(C) 3 (D) 6.02 × 1023
24. The number of moles of sodium oxide in
620 g is [BHU 1992]
(A) 1 mol (B) 10 moles
(C) 18 moles (D) 100 moles
25. How many atoms are contained in one mole of
sucrose (C12H22O11) [Pb. PMT 2002]
(A) 45× 6.023 × 1023
atoms/mole
(B) 5× 6.623 × 1023
atoms/mole
(C) 5× 6.023 × 1023
atoms/mole
(D) None of these
1.8 Percentage Composition and Molecular
Formula
26. The percentage of oxygen in NaOH is
[CPMT 1979]
(A) 40 (B) 60
(C) 8 (D) 10
27. If two compounds have the same empirical
formula but different molecular formula, they
must have [MP PMT 1986]
(A) Different percentage composition
(B) Different molecular weights
(C) Same viscosity
(D) Same vapour density
28. The empirical formula of an acid is CH2O2,
the probable molecular formula of acid may be
[AFMC 2000]
(A) CH2O (B) CH2O2
(C) C2H4O2 (D) C3H6O4
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29. A compound (80 g) on analysis gave C = 24 g,
H = 4 g, O = 32 g. Its empirical formula is
[CPMT 1981]
(A) C2H2O2 (B) C2H2O
(C) CH2O2 (D) CH2O
1.9 Chemical Reactions and Stoichiometry
30. The percentage of P2O5 in diammonium
hydrogen phosphate (NH4)2HPO4 is
[CPMT 1992]
(A) 23.48 (B) 46.96
(C) 53.78 (D) 71.00
31. The percentage of Se in peroxidase anhydrous
enzyme is 0.5% by weight (atomic
mass = 78.4). Then minimum molecular mass
of peroxidase anhydrous enzyme is
[CBSE PMT 2001]
(A) 1.568 × 104
(B) 1.568 × 103
(C) 15.68 (D) 3.136 × 104
32. What is the % of H2O in Fe(CNS)3⋅3H2O
[CPMT 1981]
(A) 45 (B) 30
(C) 19 (D) 25
Miscellaneous
33. Chemical equation is balanced according to
the law of [AMU 1984]
(A) Multiple proportion
(B) Reciprocal proportion
(C) Conservation of mass
(D) Definite proportions
34. The sulphate of a metal M contains 9.87% of
M. This sulphate is isomorphous with
ZnSO4.7H2O. The atomic weight of M is
[IIT 1991]
(A) 40.3 (B) 36.3
(C) 24.3 (D) 11.3
35. Vapour density of a gas is 22. What is its
molecular mass? [AFMC 2000]
(A) 33 (B) 22
(C) 44 (D) 11
36. What will be the volume of CO2 at NTP
obtained on heating 10 grams of (90% pure)
limestone [Pb. CET 2001]
(A) 22.4 litre (B) 2.016 litre
(C) 2.24 litre (D) 20.16 litre
Answers Key to Multiple Choice Questions
Section 1
1. (A) 2. (B) 3. (D) 4. (D) 5. (B) 6. (B) 7. (D) 8. (A) 9. (B) 10. (D)
11. (C) 12. (C) 13. (A) 14. (D) 15. (B) 16. (D) 17. (D) 18. (D) 19. (C) 20. (B)
21. (C) 22. (C) 23. (B) 24. (C) 25. (D) 26. (A) 27. (A) 28. (B) 29. (D) 30. (A)
31. (C) 32. (A) 33. (C) 34. (C) 35. (A) 36. (A) 37. (A) 38. (A) 39. (A) 40. (C)
41. (B) 42. (D) 43. (C) 44. (A) 45. (C) 46. (C) 47. (C) 48. (B) 49. (C) 50. (D)
51. (A) 52. (C) 53. (A) 54. (B) 55. (A) 56. (C) 57. (A) 58. (B) 59. (D) 60. (C)
61. (D) 62. (B) 63. (A) 64. (C) 65. (A) 66. (A) 67. (C) 68. (B) 69. (A)
Section 2
1. (C) 2. (C) 3. (C) 4. (A) 5. (C) 6. (D) 7. (A) 8. (C) 9. (A) 10. (A)
11. (C) 12. (B) 13. (C) 14. (C) 15. (A) 16. (C) 17. (B) 18. (D) 19. (B) 20. (D)
21. (D) 22. (B) 23. (D) 24. (D) 25. (B) 26. (C) 27. (D) 28. (C) 29. (C) 30. (C)
31. (A) 32. (B) 33. (A) 34. (A) 35. (C) 36. (D) 37. (D) 38. (C) 39. (C) 40. (A)
41. (C) 42. (C) 43. (B) 44. (A) 45. (A) 46. (B) 47. (C) 48. (A) 49. (A) 50. (A)
51. (B) 52. (B) 53. (A) 54. (A) 55. (B) 56. (B) 57. (C) 58. (A) 59. (C)
Section 3
1. (A) 2. (C) 3. (A) 4. (D) 5. (C) 6. (C) 7. (A) 8. (B) 9. (A) 10. (D)
11. (B) 12. (D) 13. (B) 14. (C) 15. (A) 16. (A) 17. (D) 18. (B) 19. (A) 20. (C)
21. (C) 22. (D) 23. (A) 24. (B) 25. (A) 26. (A) 27. (B) 28. (B) 29. (D) 30. (C)
31. (A) 32. (C) 33. (C) 34. (C). 35. (C) 36. (B)
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Hints to Multiple Choice Questions
Section 1
36. As, Molecular mass of CO = 28 and
Molecular mass of N2 = 28
39. u means unified mass.
41. No. of molecules = n × 6.022 × 1023
Now, n =
mass of oxygen
molar mass of oxygen
=
16
32
= 0.5
∴ Number of molecules = 0.5 × 6.022 × 1023
= 3.011 × 1023
47. Volume of gas is directly proportional to number of molecules.
50. Molecular formula of benzene is C6H6.
∴ Molecular mass = sum of atomic weight of all the atoms
∴ Molecular mass = 12 × 6 + 6 × 1
= 72 + 6
= 78
∴ According to Avogadro’s number, The gram molecules of benzene is equal to 78g of C6H6
51. Nitrogen (14) : Oxygen (16)
∴ Ratio is 7 : 8
52. 1 mole of ozone(O3) = 48 g
∴ 0.5 mole of ozone(O3) = ?
∴ 0.5 mole of ozone(O3) =
0.5 48
1
×
= 24 g.
53. 16g O2 has number of moles
16 1
32 2
= =
14g N2 has number of moles
14 1
28 2
= =
Number of moles are same, so number of molecules are same.
56. Urea [H2N – CO – NH2]
∵ 60 gm of urea contains 12 g of carbon.
∴ 100 gm of urea contains
12
60
× 100 = 20 %
Section 2
16. In compound B, 32 parts of X react with 84 parts of Y.
∴ In compound B, 16 parts of X react with 42 parts of Y.
In compound C, 16 parts of X react with x parts of Y.
The ratio of masses of Y which combine with fixed mass of X in compounds B and C is 3:5.
B 42 3
C x 5
∴ x =
42 5
3
×
= 70
17. CH4 + 2 O2 ⎯→ CO2 + 2H2O
(1 vol.) (2 vol.) (1 vol.) (2 vol.)
1 cm3
of CH4 gives 2 cm3
of O2
0.25 cm3
of CH4 gives 0.5 cm3
of O2
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28. 16.428 g ⎯→ 16428 mg
29.
trivalent metal 32.7 3 98.1
204.6
3 chlorides 35.5 3 106.5
× = ⎫
=
⎬
× = ⎭
30. Gram−molecular mass of CuSO4.5H2O = 250g.
Number of molecules in 250g (one mole) of CuSO4.5H2O = 6.02 × 1023.
Let the mass of 1 × 1022
molecule of CuSO4.5H2O = x g.
So,
22
23
1 10
6.02 10
×
×
=
250
x
or
x =
22
23
250 1 10
6.02 10
× ×
×
x = 4.159 g
31. 1 atom of He ≡
1
3
amu
∴ x atom of He ≡ 6 amu
∴ 1 × 6 =
3
x
∴ x = 6 × 3 = 18.
32. At S.T.P, 1 dm3
≡ 6.023 × 1023
molecules
33. n =
Mass
Molar mass
= -3 -1
1 kg
18×10 kg mol
= 55.56 mol
34. 4Al + 3O2 ⎯→ 2Al2O3
(108 g) (96 g) (204 g)
108 g Al gives 96 g of O2
27 g Al gives
96 27
108
×
= 24 g
36. 1 mole ≡ 6.023 × 1023
electrons
One electron weighs 9.108 × 10−31
kg
∴ 6.023 × 1023
electrons weighs
6.023 × 1023
× 9.108 × 10−31
kg
Now, one kg of electron contain = 31 23
1
9.108 10 6.023 10
−
× × ×
=
1
9.108 6.023
×
× 108
37. 16 g of CH4 contains 5 atoms i.e. (1 Carbon and 4 Hydrogen).
39. 1g-atom of nitrogen ≡ 22.4 L of N ≡ 11.2 L of N2
(molar volume at N.T.P.)
40. Atomic weight of the element = 1.792 × 10−22
× 6.022 × 1023
= 108
41. Number of S atoms = 6.022 × 1023
× 0.2 × 8 ≈ 9.63 × 1023
42. Mass of 1 atom of hydrogen = 23
1
6.022 10
×
= 1.6 × 10−24
g
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45. Molecular mass of CH3COOH = 60
∴ % of C in CH3COOH =
24
60
× 100 = 40%
Similarly,
Molecular weight of C6H12O6 = 180
∴ % of C in C6H12O6 =
72
180
× 100 = 40 %
46. % of X = 75.8
∴ % of Y = 100 – 75.8 = 24.2
Element % Composition Atomic ratio Simplest ratio
X 75.8 75.8
75
= 1.011
1.011
1.011
= 1
Y 24.2 24.2
16
= 1.513
1.513
1.011
= 1.5 ≈ 2
Thus, empirical formula of the compound is XY2.
Hence, the Molecular formula of the compound = XY2.
47. In C6H6,
Total number of C = 12 × 6 = 72
Total number of H = 1 × 6 = 6
∴ Molecular mass = 78.
48. Molecular mass of Urea i.e. H2N – C – NH2 is 60.
||
O
∴ % of N in urea =
28
60
× 100 = 46.6 %
49. CO2 has same molecular formula and empirical formula.
50. ∵ 0.0835 mole of compound contains 1 gm of hydrogen
∴ 1 g mole of compound contain =
1
11.97
0.0835
= = 12 g of hydrogen.
12 g of H2 is present in C2H12O6
51. 3CaCO2 ⎯→ 3CaO + 3CO2
∴ Molecular mass of CaO is = 40 + 16 = 56
∵ 3CaO is formed in the reaction.
∴ 3 × 56 = 168 g of CaO is formed.
52. Volume of O2 required = n × 22.4 L.
Where, n = 2
2
mass of CO
molar mass of CO
∵ Molar mass of CO2 = 12 + 32 = 44 g mol–1
∴ n =
44
44
= 1
∴ Volume of O2 required = 1 × 22.4 L = 22400 mL
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53. 2H2 + O2 ⎯→ 2H2O
(2×1×2) (1×16×2) 2(1×2+16)
4 32
36 36
Ratio of mole of reactant, H2 : O2 =
2
1
= 2 Actual amount 3 g of H2 and 29 g of O2.
3
2
= 1.5 mol of H2 and
29
32
= 0.91 mol of O2. Ratio of actual moles of H2 : O2 =
1.5
0.91
= 1.66 Theoretical
ratio of moles of H2 : O2 = 2 Actual ratio of moles of H2 : O2 = 1.66 Hence H2 is limiting reactant and O2 is
excess reactant.
54. J Pa–1
; Unit of work is Joule and unit of pressure is Pascal.
Dimension of Joule i.e. work = F × L
= MLT–2
× L
= [ML2
T−2
]
1
1 1 1 1 A
MLT
F
Pa Pressure F
A
−
×
⎡ ⎤
= = = = ⎣ ⎦
So, J Pa–1
= [ML2
T2
] = [L2
× L] = [L3
].
55. N2 + 3 H2 ⎯→ 2 NH3
(1 vol.) (3 vol.) (2 vol.)
1 : 3 : 2
0.36 : 3 × 0.36 : x
x =
2 1.08
3
×
= 0.72 dm3
56. BaCl2 + H2SO4 ⎯→ HCl + BaSO4
∴ 20.8 + 9.8 = 7.3 + x
x = 23.3
58.
Elements % Composition Atomic Mass Moles Ratio
A 25 12.5
25
12.5
= 2
2
2
= 1
B 75 37.5
75
37.5
= 2
2
2
= 1
Hence the compound will be AB (1 : 1)
59. N2 + 3H2 ⎯→ 2NH3
(28 g) (6 g) (34 g)
6 gms of H2 produces 34 gms NH3
∴ 200 gms of H2 produces
34 200
6
×
= 1133.3 gms
Section 3
12. ∵ 17gm NH3 contains 6 × 1023
molecules of NH3
∴ 4.25gm NH3 contains =
23
6 10
17
×
× 4.25
∴ Number of atoms =
23
6 10 4.25
17
× ×
× 4 = 6 × 1023
.
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13. Molecular mass of crystalline Oxalic acid i.e. C2H2O4. 2H2O is 126
Equivalent weight =
Molecular mass
Valency
=
126
2
= 63
16. 6 × 1023
molecules has mass = 18 g
1 molecule has mass = 23
18
6 10
×
= 3 × 10–23
g = 3 × 10–26
kg.
19. Molecular weight of C60H122 = 12 × 60 + 122 × 1 = 720 + 122 = 842
∵ 6 × 1023
molecule C60H122 has mass = 842 g
∴ 1 molecule C60H122 has mass
23
842
6 10
×
= 140.333 × 10–23
g = 1.4 × 10–21
g.
21. As, 74.5 – 35.5 = 39.0
22. d =
M
V
(d = density, M= mass, V =volume)
Since d = 1
So, M = V
18 gm = 18 mL
18 ml = NA molecules (NA = Avogadro's number)
1000 mL = A
N
18
× 1000 = 55.555 NA.
23. ∵ 3 moles of oxygen in 1 mole of BaCO3
∴ 1.5 moles of oxygen in mole of BaCO3 =
1
3
× 1.5 =
1
2
= 0.5
24. Sodium oxide ⎯→ Na2O
Molecular weight = 46 +16 = 62
62 gm of Na2O = 1 mole
620 gm of Na2O = 10 mole.
25. 1 mole of sucrose contains
6.023 × 1023
molecules
∵ 1 molecule of sucrose has 45 atoms
∴ 6.023 × 1023
molecule of sucrose has
45 × 6.023 × 1023
atoms/mole
26. ∵ 40gm NaOH contains 16gm of oxygen
∴ 100gm of NaOH contains
16
40
× 100 = 40% oxygen.
28. Empirical formula of an acid is CH2O2
(Empirical formula)n = Molecular formula
n = whole no. multiple i.e. 1,2,3,4..............
If n = 1 molecular formula CH2O2.
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29. C = 24 g, H = 4 g, O = 32 g
So, Molecular formula = C2H4O2
So, Empirical formula = CH2O
(Simplest formula).
30. 4 2 4 2 5
2(36 1 31 64) 264 62 80 142
2(NH ) HPO P O
+ + + = + =
≡
% of P2O5 = 2 5
weight of P O
weight of salt
× 100 =
142
264
×100 = 53.78 %
31. 0.5g Se = 100 gm peroxidase anhydrous enzyme
78.4g Se =
100 78.4
0.5
×
= 1.568 × 104
Minimum molecular mass ⎯→ molecule at least contain one selenium.
32. In Fe (CNS)3.3H2O
% of H2O =
3 18
284
×
× 100 = 19%
35. Vapour density =
Molecular mass
2
22 =
Molecular mass
2
22 × 2 = molecular mass
44 = molecular mass.
36. 3
CaCO
10g
⎯→ CaO + CO2
90 % pure 9 g =
9
100
mole
CaCO3 ≡ CO2 = 0.09 mole
At NTP Vol. CO2 = 0.09 × 22.4 = 2.016 L.
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