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CONCEPT MAP

: Chemistry - The centre of life

Chemical substances (matter)

| |
T 1 Mole concept
Elements - Compounds |_I_| L
T 1 Molar mass
(Atomic mass | Molar volume
: ; '  Chemical reactions Percentage composition
IGram atomic mass . L | : 8 | P |
Empirical formula
|
Molecular formula
Stoichiometry Redox reactions
,_|_| | [ I
Limiting ! Equivalent ! I Oxidation | | Types of redox reactions
| mass concept | number 1. combination reaction

| reagent |
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| concept |

2. decomposition
reaction

! Equivalent mass of !

1. acids reaction

2. bases 1. oxidation

number method

2. ion-electron

| 3. oxidant reductant |
| method

| Balancing redox |

3. displacement reaction

4. disproportionation
reaction

. competitive electron

| transfer reaction
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FORMULAE TO REMEMBER

Mass of an atom

€ Atomic mass =
(%2) x mass of carbon atom 2C

* Molecular Mass = n x Vapour Density

Mass

* Molar mass =
ole

%  Molecular Formula = n x Empirical Formula

Mass of that element in the compound

% Mass % of an element = x 100
Molar mass of the compound
* Equivalent Mass of Acid = Molar r‘n:flss of the' Acid
Basicity of Acid
* Equivalent Mass of Base = Molar Tn.?ss of the Base
Acidity of Base
%  Molarity = No. of moles ?f sc‘)lut‘e
Volume of solution in litres
¥ Molality = No. of moles of s‘olute
Mass of solvent in Kg
% Normality = No. of gram equiva'lent.s of solute
Volume of solution in litres
* Mole fraction= In a solution of two components A & B
Mole fraction of A = N EPles ‘Of A — = nA
Total no. of moles in solution nA +nB
Mole fraction of B = nB
nA +nB
Matter :  Matter is defined as anything that has mass and occupies space. All matter is
composed of atoms.
Mixtures ¢ Mixtures consist of more than one chemical entity present without any chemical
interactions.
Pure substances :  Pure substances are composed of simple atoms or molecules. They are further
classified as elements and compounds.
Element :  An element consists of only one type of atom.

Element can exist as monatomic or polyatomic units.

enquiry@surabooks.com PH: 8124201000/ 8124301000
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Compound

Relative atomic
mass

Relative molecular
mass
Mole
Avogadro Number

Molar Mass

Molar Volume

Gram equivalent
mass

Empirical formula

Molecular formula

Stoichiometry

Limiting reagent

Oxidation Number

Combination
reactions

Decomposition
reaction

Displacement
reactions
Disproportionation
reaction
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Compounds are made up of molecules which contain two or more atoms of
different elements.

The relative atomic mass is defined as the ratio of the average atomic mass to
the unified atomic mass unit.

Relative molecular mass is defined as the ratio of the mass of a molecule to the
unified atomic mass unit. The relative molecular mass of any compound can be
calculated by adding the relative atomic masses of its constituent atoms.

One mole is the amount of substance that contains as many elementary particles
as the number of atoms in 12 g of carbon-12 isotope.

The total number of entities present in one mole of any substance is equal to
6.022 x 10%. This number is called Avogadro number

Molar mass is defined as the mass of one mole of a substance. The molar mass of
a compound is equal to the sum of the relative atomic masses of its constituents
expressed in g mol ..

The volume occupied by one mole of any substance in the gaseous state at a
given temperature and pressure is called molar volume.

Gram equivalent mass is defined as the mass of an element, (compound or ion)
that combines or displaces 1.008 g hydrogen or 8 g oxygen or 35.5 g chlorine.

Empirical formula of a compound is the formula written with the simplest ratio
of the number of different atoms present in one molecule of the compound as
subscript to the atomic symbol.

Molecular formula of a compound is the formula written with the actual
number of different atoms present in one molecule as a subscript to the atomic
symbol.

Stoichiometry is the quantitative relationship between reactants and products in
a balanced chemical equation in moles. The quantity of reactants and products
can be expressed in moles or in terms of mass unit or as volume.

When a reaction is carried out using non-stoichiometric quantities of the
reactants, the product yield will be determined by the reactant that is completely
consumed. It limits the further reaction from taking place and is called as the
limiting reagent.

It is defined as the imaginary charge left on the atom when all other atoms
of the compound have been removed in their usual oxidation states that are
assigned according to set of rules.

Redox reactions in which two substances combine to form a single compound
are called combination reaction.

Redox reactions in which a compound breaks down into two or more
components are called decomposition reactions. These reactions are opposite
to combination reactions.

Redox reactions in which an ion (or an atom) in a compound is replaced by an
ion (or atom) of another element are called displacement reactions.

In some redox reactions, the same compound can undergo both oxidation and
reduction. In such reactions, the oxidation state of one and the same element is both
increased and decreased. These reactions are called disproportionation reactions.

PH: 8124201000 /8124301000
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Oxidation
Reduction

Redox Reaction

Oxidising Agent

Reducing Agent

Classical concept - Addition of oxygen (or) Removal of hydrogen.
Electronic concept - Loss of electrons (or) Increase in oxidation number.
Classical concept - Addition of Hydrogen (or) Removal of oxygen.
Electronic concept - Gain of electrons (or) Decrease in oxidation number

The reaction that involve the oxidation and reduction as its two half reactions
are called redox reactions.

Classical Concept : In a redox reaction, the substance which oxidises the other
(or) reduces itself is called oxidising agent.

Electron Transfer concept : The substance that gains electrons.

Classical Concept : In a redox reaction, the substance which reduces the other
(or) oxidises itself is called reducing agent.

Electron Transfer concept : The substance that loss or donate electrons.

EVALUATION

I. CHOOSE THE BEST ANSWER :

1. 40 ml of methane is completely burnt using 80 ml
of oxygen at room temperature The volume of gas
left after cooling to room temperature is

(a) 40 ml CO, gas

(b) 40 ml CO, gas and 80 ml H,O gas

(c) 60 ml CO, gas and 60 ml H,O gas

(d) 120 ml CO, gas [Ans. (a) 40 ml CO, gas]

(Hint: CH,,, +20,, —> CO,, +2H,0,, )

2. An element X has the following isotopic
composition 29X = 90%, X = 8% and
202X = 29%. The weighted average atomic mass of
the element X is closest to

(a) 20lu  (b) 202u (c) 199u (d) 200u
[Ans. (d) 200 u]
200%x90)+(199x8)+(202x 2
b (200x90)+ (199 x8) + (202 2)
100
=199.96 = 200u
3. Assertion : Two mole of glucose contains
12.044 x 10> molecules of glucose
Reason : Total number of entities present in

one mole of any substance is equal to
6.02 x 10?2 [First Mid-"18]

enquiry@surabooks.com

(a) both assertion and reason are true and the reason
is the correct explanation of assertion
(b) both assertion and reason are true but reason is
not the correct explanation of assertion
(c) assertion is true but reason is false
(d) both assertion and reason are false
[Ans. (c) assertion is true but reason is false]

(Hint: Based on Avogadro's law. One mole of any)

substance is equal to 6.022 x 10?3,

4. Carbon forms two oxides, namely carbon
monoxide and carbon dioxide. The equivalent
mass of which element remains constant?

(a) Carbon

(c) both carbon and oxygen

(b) oxygen [CRT-'22]

(d) neither carbon nor oxygen  [Ans. (b) oxygen]

(Hint: React 1 :2C + 0, —> 2CO )
2 x 12g carbon combines with 32¢g of oxygen
.. Equivalent mass of carbon = % xX8=6

React2:C+0, —— CO,
12g carbon combines with 32¢g of oxygen

. 12
.. Equivalent mass of carbon ET x8=3

PH: 8124201000 /8124301000
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5. The equivalent mass of a trivalent metal element (b) C+2H,80, —— CO, + 280, +2H,0
is 9 g eq”! the molar mass of its anhydrous oxide is (¢) BaCl, + H,SO, —> BaSO, + 2HCIl
[QY-24] (d) none of the above
(a) 102g (b) 27g (c) 270g (d) 78¢

[Ans. (a) 102 g]

Hint: Atomic mass of the metal oxide is equal to 2
multiple atomic mass of metal + 3 multiple
atomic mass of oxygen

o

The number of water molecules in a drop of water
weighing 0.018 g is [First Mid-'18; July-"23; Mar-'24]
(a) 6.022 x 10% (b) 6.022 x 102
(c) 6.022 x 10%° (d) 9.9 x 10?

[Ans. (c) 6.022 x 10%]

)

1 g of an impure sample of magnesium carbonate
(containing no  thermally decomposable
impurities) on complete thermal decomposition
gave 0.44 g of carbon dioxide gas. The percentage
of impurity in the sample is

(a) 0% (b) 44% (c) 16%

(Hint: 0.001 x 6.022 x 1023
7.

(d) 8.4%
[Ans. (c) 16%]

)

When 6.3 g of sodium bicarbonate is added to

30 g of acetic acid solution, the residual solution

is found to weigh 33 g. The number of moles of

carbon dioxide released in the reaction is

(a) 3 (b) 0.75 (c) 0.075 (d) 0.3
[Ans. (c) 0.075]

Hint: Number of moles of CO, is equal to given
weight/ molecular weight.

(Hint: impurity is equal to 1 x 100/1.84.
8.

9. When 22.4 litres of H, (g) is mixed with 11.2 litres
of Cl,(g), each at 273 K at 1 atm the moles of
HCI (g), formed is equal to [CRT-'22]
(a) 2 moles of HCI (g) (b) 0.5 moles of HCI (g)
(c) 1.5 moles of HC1 (g) (d) 1 moles of HCI (g)

[Ans. (d) 1 moles of HCI (g)]
Hint: H,(g) + Cl,(g) — 2HCl
1 mole of an ideal gas occupies at 22.4 .
10. Hot concentrated sulphuric acid is a moderately
strong oxidising agent. Which of the following

reactions does not show oxidising behaviour?
(a) Cu+2H,S0, — CuSO, + 80, +2H,0

enquiry@surabooks.com

[Ans. (¢) BaCl, + H,SO, —— BaSO, + 2HCI]
11.

Choose the disproportionation reaction among
the following redox reactions.

(a) 3Mg(s) +N,, — Mg,N

2e) 29
(b) P, +3NaOH + 3H,0 — PH,, +

3NaH,PO
+2KI,_ —> 2KCl_+1,

(€) Clyy, (aq) (aq)
(d) Cr,05 +2Al ) —> ALO; +2Cr

[Ans. (b) P, + 3 NaOH + 3H,0 ——

PHs(g) + 3NaH2POZ(aq)]

The equivalent mass of potassium permanganate
in alkaline medium is

MnO; + 2H,0 + 3¢ ——> MnO, + 40H"
(a) 31.6 (b) 52.7

(c) 79 (d) None of these
[Ans. (b) 52.7]

2(aq)

12.

Hint: The reduction reaction of the oxidising agent
(MnQO,) involves gain of 3 electrons.
Hence the equivalent mass =
Molar mass of KMnO,  158.1
3

=52.7.

13. Which one of the following represents 180g of

water? [Qy-'19; Sep-21]

(a) 5 Moles of water (b) 90 moles of water
6.022 x10%

(c) Tmolecules of water

(d) 6.022 x 10** molecules of water
[Ans. (d) 6.022 x 10** molecules of water]

(Hint: 10 x 6.022 x 102 )

14. 7.5 g of a gas occupies a volume of 5.6 litres at
0° C and 1 atm pressure. The gas is
[Hy-'18; May-'22; Qy-'23]
(c) CO (d) CO,
[Ans. (a) NOJ

(@ NO  (b) N,O

7.5¢g
snp. —— X 22.4] =30
Hint: 56/ g

Molar mass of NO (14 + 16) = 30g.

PH: 8124201000 /8124301000
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15. Total number of electrons present in 1.7 g of | 19. Two 22.4 litre containers A and B contains 8 g of

ammonia is [First Mid-'18; Aug-'22; Hy-'23] O, and 8 g of SO, respectively at 273 K and 1 atm
23 6.022 %1022 pressure, then
() 6.022 10 (b) 1.7 (a) Number of molecules in A and B are same
6.022 %102 6.022 %1023 (b) Number of molecules in B is more than that in A.
(c) 17 (d) 17 (c) The ratio between the number of molecules in A

C—I:‘nt: Number of moles is equal to Atomic weight /)

(d) Number of molecules in B is three times greater

than the number of molecules in A.
valency .
[Ans. (c) The ratio between the number of molecules

in A to number of molecules in B is 2:1]

16. The correct increasing order of the oxidation state
of sulphur in the anions

SO, SO, 8,07, S,0 is
(a) SO; <SO; <S,0; <S,0¢”
(b) SO; <S,0; <8S,0f <S03~
(c) S,05 <S03 <S,0F <SO%”
(d) S,07 <S,07 <SO; <S03
[Ans. (¢) S,0} <SO¥ <8,0% <S0; ]

20. What is the mass of precipitate formed when
50 ml of 8.5 % solution of AgNO, is mixed with
100 ml of 1.865 % potassium chloride solution?
(a) 3.59g (b) 7¢ (c) l4¢g (d) 28¢g
[Ans. (a) 3.59 g]

(Hint: Mass of AgNO, is equal to number of moles)

multiple molar mass.

21. The mass of a gas that occupies a volume of

s M s 612.5 ml at room temperature and pressure
Hint: S, 0y <803 <85, 05 <S0; (25° C and 1 atm pressure) is 1.1 g. The molar
mass of the gas is
molar mass of ferrous oxalate 1 1
() (c) 24.5 gmol (d) 662.5 g mol
1 [Ans. (b) 44 g mol™|
b molar mass of ferrous oxalate ~ ~N
(b) > 612.5x107
Hint: =————=-0.025 moles
© molar mass of ferrous oxalate 24.5L mol
c
3 Mol _ mass
(d) none of these ol mass = No. of. moles
molar mass of ferrous oxalate 11
[Ans. (¢)] 3 -8 _44gmol™.
\_ 0.025 mol )
Hint: %* é* O, Oxidising 3+ 4+
Int: ety Yy >ret +L0, 22. Which of the following contain same number of
n=1+ 2(1) =3 carbon atoms as in 6 g of carbon-12.

(a) 7.5 g ethane (b) 8 g methane
(c) both (a) and (b) (d) none of these
[Ans. (c) both (a) and (b)]

18. If Avogadro number were changed from
6.022 x 10 to 6.022 x 10%°, this would change
(a) the ratio of chemical species to each other in a

. 23. Which of the following compound(s) has/have
balanced equation

percentage of carbon same as that in ethylene

(b) the ratio of elements to each other in a compound (C,H,) [Qy-'19; Sep-'21; Mar-'23]
(c) the definition of mass in units of grams (a) propene (b) ethyne
(d) the mass of one mole of carbon (¢) benzene (d) ethane

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
17. The equivalent mass of ferrous oxalate is : (a) 66.25gm ol! (b) 44 gm ol!
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

[Ans. (d) the mass of one mole of carbon] [Ans. (a) propene]

enquiry@surabooks.com PH: 8124201000/ 8124301000
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24. Which of the following is/are true with respect to | 30. Distinguish between oxidation and reduction.
carbon -12. 1 [Hy-'19; Sep-'21; Mar-'23]
1
(a) relative atomic mass is 12 u 1 Ans.
1
(b) oxidation number of carbon is +4 in all its ! Oxidation Reduction
1
compounds. 1 (i) | Addition of oxygen and | Additional of hydrogen
(c) 1 mole of carbon-12 contain 6.022 x 10?? carbon | removal of hydrogen and removal of oxygen
atoms. | (ii) | This process involves | This process involves
(d) all of these : loss of electrons gain electrons.
. . . I Fe* —> Fe** +e |Cu? +2¢ —> Cu
[Ans. (a) relative atomic mass is 12 u] , . —
. (iii) | Oxidation number Oxidation number
25. Which one of the following is used as a standard | increases decreases
for atomic mass. [Govt. MQP-'18; July-'24] 1 (iv) | Ca+S— Ca¥ +2¢ | Zn¥ +2¢ —> Zn
1
(a) 6C12 (b) 7C12 (©) 6C13 (d 6C14 : (v) | Removal of Metal Addition of metal
[Ans. (a) (C"] | 2KI+H,0, ——> |HgCl, + Hg ——
| 2KOH +1, Hg,Cl,
II. WRITE BRIEF ANSWER TO THE . 31. Calculate the molar mass of the following
FOoLLOWING QUESTIONS. ! compounds.
X .
26. Define relative atomic mass.  [First Mid-"18; July-"24] ! l) Urea [CO(NH,),]
. . . . ! ii) Acetone [CH,COCH,]
Ans. The relative atomic mass is defined as the ratio of the ' .
tomi to the unified atomi i ! iii) Boric acid [H,BO,]
average a omllc mass to the unified atomic mass unit. ! iv) Sulphuric acid [H,S0,|
Relative atomic mass (A ) ! .
: Ans. (i) urea [CO(NH,),] :
_ Averag:I:llass 01.Cthe atom ' C - 1x1201 = 1201
Unified atomic mass : 0 :1x16 — 16.00
27. What do you understand by the term mole? | N 2x14.01 = 28.02
[June-'19; CRT-'22; July -'23 & '24; Hy-'23] | H:4x1.01 = 4.04
Ans. The mole is defined as the amount of a substance | 60.07 g mol™!
which contains 6.022 x 10* particles such as atoms, ! (ii) acetone [CH,COCH,]
molecules or ions. It is denoted by the symbol "n". ! C - 3x1201 = 36.03
28. Define equivalent mass. : H:6x10l = 6.06
[Govt. MQP-'18; Qy-'18, "19 & '24; Mar-'24] ! O :1x16 — 16.00
Ans. Gram equivalent mass is defined as the mass of | 58.09 g mol!
an element (compound or ion) that combines or ! i) borle acld [.BO.1 :
displaces 1.008g hydrogen or 8g oxygen or 35.5g ! (iii) boric acid [H,BO] :
chlorine. . H:3x1.01 = 3.03
29. What d derstand by the t idation ' B o= 10.00
. at do you understan e term oxidation
yowu y ! 0 :3x16 = 48.00
number? ! 03 [
. mol~
Ans. Oxidation number refers to the number of charges | =k
an atom would have in a molecule or an ionic ! (iv) sulphuric acid [H,SO] :
compound, if electrons were transferred completely. ! H:2x1.01 = 2.02
The oxidation numbers reflect the number of | S :1x32.06 = 32.06
electrons transferred. : O :4x16 = 64.00
: 98.08 g mol"!
X Z°2-0
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32. The density of carbon dioxide is equal to
1.965 kgm— at273 K and 1 atm pressure. Calculate
the molar mass of CO,.

Ans.

33.

Ans.

Given :

The density of CO, at 273 K and 1 atm pressure

=1.965 kgm™

Molar mass of CO,=?

At273 K and 1 atm pressure, 1 mole of CO, occupies

a volume of 22.4 L

Mass of 1 mole of CO2

_ L965Kg o0

Im?

1.965x10°g x 224107 af®

1ot

4401 g

Molar mass of CO, = 44 gmol .

Which contains the greatest number of moles of

oxygen atoms

i)

1 mol of ethanol

ii) 1 mol of formic acid

iii) 1 mol of H,0

(i) 1 mol of ethanol : C,H,OH (ethanol) -
Molar mass =24+ 6 + 16 =46
46g of ethanol contains 1 x 6.022 x 10?* number
of oxygen atoms.

(ii) 1 mol of formic acid : HCOOH (Formic acid)
- Molar mass =2 + 12 +32 =46

46g of HCOOH contains 2 x 6.022 x 10%
number of oxygen atoms

1 mol of H,O : H,0O (Water) - Molar mass
=2+16=18

18g of water contains 1 x 6.022 x 10?3 number
of oxygen atoms.

*. mol of formic acid contains the greatest number
of oxygen atoms.

34. Calculate the average atomic mass of naturally
occurring magnesium using the following data

(a) 200 atoms of x + 200 atoms of y + 50 molecules of z,
(b) 1 mol of x +1 mol of y +3 mol of z,
(c) 50 atoms of x + 25 atoms of y + 50 molecules of z,
(d) 2.5 mol of x + 5 mol of y + 5 mol of z,
Ans. Reaction : X +y +z, — Xyz,

Isotope Isotopic Abundance
p atomic mass (%)
Mg?* 23.99 78.99
Mg? 24.99 10.00
Mg?¢ 25.98 11.01
Ans. Isotopes of Mg
78.99
Atomic mass = Mg?*= 23.99x 0 = 18.95
: 10
Atomic mass = Mg? = 24.99 ST 2.499
_ 11.01
Atomic mass = Mg = 25.98X 00 = 2860

Average atomic mass = 24.309

Average atomic mass of Mg = 24.31u.

. In areaction x +y +z, — Xyz, identify the Limiting reagent if any, in the following reaction mixtures.

Number of moles of reactants Number of moles of reactants L
Question allowed to react consumed during reaction Limiting
reagent
X y z, X y z,
(a) 200 atoms 200 atoms | 50 molecules 50 atoms 50 atoms 50 molecules zZ,
(b) 1 mol 1 mol 3 mol 1 mol 1 mol 1 mol x and y
() 50 atom 25 atom 50 molecules 25 atom 25 atom 25 molecules y
(Y] 2.5 mol 5 mol 5 mol 2.5 mol 2.5 mol 2.5 mol X

enquiry@surabooks.com
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36.

Ans. Given :
mass of one atom = 6.645 x 102* g
.. mass of 1 mole of atom
= 6.645x 102 g x 6.022 x 103

= 40¢g

Mass of one atom of an element is 6.645 x 10~>g,
How many moles of element are there in 0.320 kg.

.. number of moles of element in 0.320 kg

37. What is the difference between molecular mass
and molar mass? Calculate the molecular mass

_ Lmole 6 320kg

40g
1 mol x320g
40¢g
8 mol.

and molar mass for carbon monoxide.

Ans.

Molecular mass

Molar mass

Molecular mass is defined
as the ratio of the mass of
a molecule to the unified
atomic mass unit.

Molar mass is
defined as the mass
of one mole of a
substance.

(i)

The relative molecular
mass of any compound is
calculated by adding the
relative atomic masses of
its constituent atoms

The molar mass of a
compound is equal
to the sum of the rel-
ative atomic masses
of its constituents.

(iii)

Its unit is u or amu

Its unit is g mol™!

@iv)

Molecular mass of CO :
(1 x at.mass of C) +

(1 x at.mass of O)

1 x12.01 amu

+1x 16 amu

=28.01 amu

Molar mass of CO :
1 x1201+1x16
=28.01 g mol™!

38. What is the empirical formula of the following?

i)

ii) Caffeine (C8H10N40
tea and coffee.
[First Mid-'18; Qy-'18; Sep-'21; July-'24]

Fructose (C,H,,0,) found in honey

,) a substance found in

Ans.
Molecular Empirical
Compound formula formula
Fructose C6 le O6 CHZO
Caffeine C8 HlO N, O2 C4 H5 N, O

enquiry@surabooks.com

40.

Ans.

Ans.

39. The reaction between aluminium and ferric oxide

can generate temperatures up to 3273 K and is

used in welding metals. (Atomic mass of Al =

27 u

Atomic mass of O =16 u)

2Al + Fe, O, —— ALO,; + 2Fe; If, in this
process, 324 g of aluminium is allowed to react
with 1.12 kg of ferric oxide.

i)
ii)

(@)

(i)

Calculate the mass of Al,O, formed.

How much of the excess reagent is left at the
end of the reaction? [Govt. MQP-'18]
2Al+Fe, 0, — AL O, +2Fe

54g 160g 102g 112g

As per balanced equation 54g Al is required for
112g of Iron and 102¢g of AL, O,.

. 324g of Al will give %x324:612g of
ALO, >4

54g of Al required 160g of Fe,O, for welding
reaction

". 324g of Al will require 160 %324 =960g of
Fe, O, >4

. Excess Fe2O3 - unreacted Fe2O3
= 1120 -960 = 160g.

. 160 g of excess reagent is left at the end of
the reaction.

How many moles of ethane is required to produce

44 g of CO

after combustion.
[First Mid-'18; Qy.- '19]

2(g)

Balanced equation for the combustion of ethane

=

7
C,H+ 50, —> 2C0, + 3H,0
2C,H, + 70, —> 4CO, + 6H,0

To produce 4 moles of CO,, 2 moles of ethane is

required

. To produce 1 mole (44 g) of CO, required

number of moles of ethane

2 mol ethane
4 motCQ, SELA

1
5 mole of ethane

0.5 mole of ethane.
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41. Hydrogen peroxide is an oxidising agent. It oxidises ferrous ion to ferric ion and reduced itself to water.
Write a balanced equation.

Ans. 1 -2
H, 0, + Fe?* — 2 Fe** + H,0

(le=x2) le”
1H,0, + 2Fe?t + — Fe3t + H,0
= H,0, + 2Fe** + 2H" — 2Fe’* + 2H,0

42. Calculate the empirical and molecular formula of a compound containing 76.6% carbon, 6.38 % hydrogen
and rest oxygen its vapour density is 47. [Mar-"19; Sep-2020; Aug-'22; Qy-'23]

Ans.
Atomic Relative number : .
Element | Percentage mass of atoms Simple ratio | Whole no

C 76.6 12 H=6.38 @=6 6
12 1.06

H 6.38 1 @ =6.38 @ = 6
1 1.06

) 17.02 16 M=1.06 @:1 1
16 1.06

Empirical formula CeH, O
Molar mass

n Calculated empirical formula mass

2 X vapour density 2x47
94 94

=1, [since Molar mass = 2 x Vapour density]

Molecular formula =n x empirical formula
. Molecular formula = (C,H,0) x 1= CH,O.

43. A Compound on analysis gave Na = 14.31% S = 9.97% H = 6.22% and O = 69.5% calculate the molecular
formula of the compound, if all the hydrogen in the compound is present in combination with oxygen as

water of crystallization. (molecular mass of the compound is 322). [Mar-'23]
Ans.
Element % Rela;?;ft::l?ber Simple ratio
Na 1431 1431 _ o6 062 _,
23 0.31
S 9.97 ﬁ =0.31 E =1
32 0.31
H 6.22 Q =6.22 Q =20
1 0.31
0 69.5 95 434 | 2H_yy
16 0.31

enquiry@surabooks.com
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Empirical formula Na, SH,0O,,

Molecular mass B 2 1

" Empricial formula mass 322

Empirical formula mass = (23 x2)+(32x 1)+ (20 x 1)+ (14 x 6)
= 46+32+20+224=322

Na, SH,,0,,

Since all the hydrogen in the compound present as water.

. Molecular formula is Na,SO,.10H,0
44. Balance the following equations by oxidation number method

i) K,Cr,0,+KI+H,S0, — K,SO,+ Cr,(SO), + 1, + H,0

ii) KMnO, + Na,SO;, —— MnO, + Na,SO, + KOH

iii) Cu+ HNO; —— Cu(NO,), + NO, + H,0

iv) KMnO, + H,C,0,+H,S0, —— K,SO, + MnSO, + CO, + H,0
Ans. (i) +6 -1 +3 0

K,Cr20; +K I+H,S0, —K,SO, +Cr2 (SO4)3 +1+H,0

2% 3e” le™

K,Cr,0, + 6KI + H,SO, —— K,SO, + Cr,(SO,), + I, + H,0
K,Cr,0, + 6KI + H,SO, — K,SO, + Cr,(SO,), + 31, + H,0
K,Cr,0, + 6KI + 7H,SO, — 4K,SO, + Cr,(SO,), + 31, + 7TH,0

Molecular formula

(ii) +7 +4 +4 +6
KMnO, +Na, SO;——MnO, + Na, SO, + KOH

T

3e” 2e
2KMnO, + 3Na,SO, ——> MnO, + Na,SO, + KOH
2KMnO, + 3Na,80, ——> 2MnO, + 3Na,SO, + KOH
2KMnO, + 3Na,S0, + H,0 ——> 2MnO, + 3Na,SO, + 2KOH

i) o 45 +2 +4
Cu+ HNO;——Cu (NO;), +NO, +H,0

Zle_ 11_
Cu +2HNO, —— Cu(NO,), + NO, + H,0
Cu + 2HNO, + 2HNO, —— Cu(NO,), + 2NO, + 2H,0
Cu +4HNO; —— Cu(NO,), +2NO, +2H,0

(iv) +3 ) +4

5¢” le” x2
2KMnO, +5H,C,0, + H,SO, —— K,SO, + MnSO, + CO, + H,0
2KMnO, + 5H,C,0, + H,SO, — K,SO, + 2MnSO, + 10CO, + H,0
2KMnO, + 5H,C,0, + 3H,50, — K,SO, +2MnSO, + 10CO, + 8H,0

[Mar-'23]
[Qy-'19; Mar-'23]
[First Mid-'18]
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45. Balance the following equations by ion electron method.
i) KMnO, +SnCl, + HCl ——> MnCl, + SnCl, + H,0 + KCI
ii) C,0} +Cr, 03~ —— Cr*" + CO, (in acid medium)
iii) Na,S,0,+1, —> Na,$,0, + Nal
iv) Zn +NO; —— Zn** + NO (in acid medium) [First Mid-'18]
Ans. (i) Half reaction are :
+7
MnO;, —Mn** (1)
and Sn** —— sn* L ()
(1) = MnOj +8H" +5¢” ——Mn*" +4H,0
Q)= Sn*" ——Sn* +2¢”
()x2= 2MnO; +16H" + 10~ ——2Mn?* +8H,0
2)x5= 5Sn2* 5 5Sn*t 4+ 106

= 2MnOj +5Sn** +16H" ——2Mn*" +58n*" + 8H,0

(ii)
B +4
C,0 ——cCco, (1)
+6
Cr,03” ——Cr’* )
(1) = C,00 ——2C0,+2 .. 3)
Cr, 03 +14H" —— 2C°*+7HO L 4)
(B)x3= 30,00 ——6C0, + 66 ... (5)
Cr,0¥ +14H" + 66 — 20" +7H,0 ... @)
= Cr,03” +3C,05 +14H" ——2Cr** +6CO, + 7H,0
(iii)
s,00 —— 8,02 .. (1)
half reaction = L—r . 2)
()= 25,0 — 8,0 +26 .. 3)
2)= L+26 —20 .. ()
B)+@) = 28,07 +1,——S,0¢ +2I
(iv)
0
Zn——7Zn* (D
+5 +2
NO;—NO 2)
)= Zn—>Zn*"+2¢ . )
)= NO;+3e +4H" —— NO+2H,0 ... (4)
()x3=  3Zn——3Zn%+ 66~ ... (5)
(H)x2= 2NO;+ 66 +8H' — INO+4H,0 ... (6)

3Zn+2NOj +8H" ——3Zn*" + 2NO +4H,0

enquiry@surabooks.com PH: 8124201000/ 8124301000
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CH=2x12)+(6x1)=30¢g mol™!
mass 9¢g

= =0.3mole
molarmass  30g mol ™’

No of moles =

(b) At 273 K and 1 atm pressure 1 mole of a gas
occupies a volume of 22.4 L

Therefore,

number of moles of oxygen, that occupies a volume

of 224 ml at 273 K and 3 atm pressure

B 1mole
273K xlatmx22.4L

x0.224L x273K X3 atm

2x2e” 3x8e”
4e” + 24e”

—

Equate the total no. of electrons in the reactant side
by cross multiplying,

= 3 As, S; + 28 HNO, — H,AsO, + H,SO, + NO
Based on reactant side, balance the products

= 3As, S, +28 HNO, — 6 H;AsO, +9 H,SO, +28 NO
Product side :36 hydrogen atoms & 88 oxygen atoms

16 Sura’s = XI Std - Chemistry i Volume - I im Chapter 01
: 1 mole of oxygen contains 6.022 % 10?* molecules
Evaluate yourself : 0.03 mole of oxygen contains = 6.022 x 10%* x 0.03
: = 1.807 % 10?2 molecules of oxygen
1. By ap plying the knowled.ge (.)fchemical classification, 4. a)0.456 g of a metal gives 0.606g of its chloride.
class1.fy each of the following into elements, compounds ! Calculate the equivalent mass of the metal.
?i; mlx;l:lg:l: (i) Sea water i Ans. Mass of the metal = W, = 0.456g
(iii) Distilled water ~ (iv)  Carbon dioxide | Mass of the metal chloride = W, = 0.606g
(v)  Copper wire (vi)  Table salt ! . Mass of chlorine = W ,~W =0.606 — 0.456 =0.15¢g
(vii) Silver plate ! 0.15g of chlorine combine with 0.456g of metal
(viii) Naphthalene balls ! .. 35.5g of chlorine will combine with
Ans. (i) Element - Copper wire, Silver plate : 0.456 %35.5=107.92g eq”"
(ii) Compound - Sugar, distilled water, carbon dioxide, 1 0.15
Table salt, Naphthalene balls : b) Calculate the equivalent mass of potassium
(iii) Mixture - Sea water : dichromate. The reduction half reaction in
2. Calculate the relative molecular mass of the following. : acid medium is,
@) Ethanol(C,H,OH) : Cl‘20772 + 14H" + 66 ——2Cr**+ 7H,0
(i)  Potassium permanganate (KMnO,) . Ans. Equivalent mass of a oxidising agent
(iii) Potassium dichromate (K,Cr,0.) : Molar mass
(iv)  Sucrose (C,,H,,0,)) : " No.of moles of electrons gained by one
Ans. (i) CH,OH: 2 X 12) + (5§ 1) H(1 xX16) +(1x1)=46 g i Sou18 m:?le of thereducing agent
(i) KMnO, : (1 X 39) + (1 X 55) + (4 X 16) =158 g ! = W= 49.03
(iii) K,Cr,0,: (2 X 39) + (2 X 52) +(7 X 16) =294 g : —49.0 geq’!
(iv) C,H,,04, : (12X 12)+ 22 x 1)+ (11 X 16)=342 g i 5. Balance the following equation using oxidation
3. a) Calculate the number of moles present in 9 g i Zl;n;bt_e:‘;ln;t(l)loi H.O — H.AsO +H.SO +NO
of ethane. l 273 302 yUT4
b) Calculate the number of molecules of oxygen | Ans.
gas that occupies a volume of 224 ml at 273 K | :SZ §3+ HI+\5103 SH, :804 +H, +8604+ f\zI
and 3 atm pressure. :
Ans. (a) Molar mass of ethane, :
1
1
1
|
|
|
|
1
1
1
|
|
|
|
1
1
1
|
|
|
|
|

=0.03 mole
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Reactant side :28 hydrogen atoms & 84 oxygen atoms
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Difference is 8 hydrogen atoms & 4 oxygen atoms
. Add 4 H,0 molecule on the reactant side.
Balanced equation is,
3 As, S;+28HNO,+4H,0 — 6H;AsO,+9H,SO,+28NO
6. A Compound on analysis gave the following percentage composition C=54.55%, H=9.09%, 0=36.36%.

Determine the empirical formula of the compound. [CRT-"22]
Ans.
Element Percentage Atomic Relative no. of atoms G ratio
Composition mass _ Percentage P
Atomic mass
C 54.55 % 12 54.55/12 = 4.55 4.55/227=2
H 9.09 % 1 9.09/1=9.09 9.09/227 =4
@) 36.36 % 16 36.36/16 = 2.27 2.27/2.27 =1
Empirical formula (C,H,0)

7. Experimental analysis of a compound containing the elements x,y,z on analysis gave the following data.
x =32 %,y =24 %, z=44 %. The relative number of atoms of x, y and z are 2, 1 and 0.5, respectively.
(Molecular mass of the compound is 400 g) Find out.

i) The atomic masses of the element x,y,z.
ii)  Empirical formula of the compound and

iili) Molecular formula of the compound.
Ans.

Relative no. of atoms Atomic mass
Element Cl;i;;‘i:;ti?ii ) M _ P.ercentage Simple ratio
Atomic mass Relative no. of atoms
32 % 2 16 4
24 % 1 24 2
44 % 0.5 88 1
Empirical formula (X, Y, Z)

Calculated empirical formula mass

— (16 x4)+ (24 x 2) + 88
=64+ 48 + 88 =200

B molar mass
no calculated empirical formula mass
400
T 200
=2

. Molecular formula (X,Y,Z2), = X.Y,Z,

enquiry@surabooks.com
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8. The balanced equation for a reaction is given below

2x+3y — 41+ m
When 8 moles of x react with 15 moles of y, then
i) Which is the limiting reagent?
ii) Calculate the amount of products formed.

[CRT-22]

iii)  Calculate the amount of excess reactant left at the end of the reaction.
Ans.
Content Reactant Products

X y [ m
Stoichiometric coefficient 2 3 4 1
No. of moles allowed to react 8 15 - -
No. of moles of reactant reacted and product formed 8 12 16 4
No. of moles of un-reacted reactants and the product - 3 16 4
formed

Limiting reagent : x
Product formed : 16 moles of / & 4 moles of m
Amount of excess reactant : 3 moles of'y

Governhment Exam Questions ahd Answers

CHOOSE THE CORRECT ANSWER 1 MARK

1. The equivalent mass of a divalent metal element is
10 g eq”'. The molar mass of its anhydrous oxide

is [Govt. MQP-'18]
(a) 46 ¢ (b) 36 ¢
(c) 52 ¢ (d) none of these

[Ans. (¢) 52 g]

Hint: Atomic mass of divalent metal is equal to 2
multiple of atomic mass of metal + 2 multiple of
atomic mass of oxygen

2. Match the list I with List IT correctly by using the

code given below the list. [Qy-'18]
List I (no. of moles) List IT (Amount)
A | 0.1 mole 1 | 4480 ml of CO,
B | 0.2 mole 2 | 200 mg of hydrogen gas
C [0.25 mole 3 | 9 ml of water
D | 0.5 mole 4 | 1.51 x 10% molecules of
oxygen
A B C D
@ 2 3 4 1
) 4 3 1 2
¢ 3 1 4 2
d 2 1 4 3 [Ans. (d) 2 14 3]

enquiry@surabooks.com

4. The empirical formula of glucose is :

Hint: Number of moles is equal to Mass/ Molar mass
Number of moles is equal to Volume/ molar

volume
The oxidation number of chromium in dichromate
(ion) is [Qy-'18]
(a) +4 (b) +6 (©)+5 d o

[Ans. (b) +6]
[Hy-"19]

(a) CH,O0 (b) CHO (c) CH,0, (d) CH,0,

[Ans. (a) CH,O]
5. The oxidation number of carbon in CH,F, is .
[June-"19]
(a) +4 (b) 4 () 0 (d) +2

[Ans. (¢) 0]
6. The relative molecular mass of ethanol is
[Sep-2020]

(a) 0.46g (b) 46g (c) 460g (d) 46¢g
[Ans. (d) 46 g]
7. Basicity of Sulphuric acid is [QY-24]
(a) 3 (b) 1 (c) 2 (d) None
[Ans. (¢) 2]
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ANSWER THE QUESTIONS

1.

Ans.

Ans.

Ans.

Ans.

Ans.

2 MARKS

Write the electronic concept of oxidation and
[Qy & Hy-"18]
The process can be explained on the basis of
electrons. The reaction involving loss of electron is
termed oxidation

reduction reactions.

Fe?* — Fe*" + e (loss of electron-oxidation).

The reaction involving gain of electron is termed
reduction.

Cu?" + 2e” — Cu (gain of electron-reduction)

How many moles of hydrogen is required to
produce 10 moles of ammonia ? [Hy-'18; Qy.-'24]

(i) The balanced stoichiometric equation for the
formation of ammonia is
Nz(g) +3 Hz(g) — 2 NH3(g)

(ii) To produce 2 moles of ammonia, 3 moles of
hydrogen are required
.. To produce 10 moles of ammonia
5
_ 3 moles ofH, XW
W

= 15 moles of hydrogen are required.

Calculate oxidation number of oxygen in H,0,.
[Mar-'19]

Hydrogen peroxide (H,0,)

2D +2x=0;=22x=-2;=>x=-1

What is combination reaction? Give example.

[Hy-"19]
Redox reactions in which two substances combine
to form a single compound are called combination
reaction. Ex:

oxidation

+4
Co,
2

([@r=
+

Reduction

Calculate the oxidation states of oxygen in H,0,
and K02. [Qy-"19]
Hydrogen peroxide (H,0,) is —1.

2D +2x=0;=2>2x=-2;=>x=-1

Super oxides such as KO, is —1/2
+1+2x=0;=2x=-1;=>x=-1/2.

enquiry@surabooks.com

' 6. Define basicity. Find the basicity of ortho-phosphoric

Ans.

7.

Ans.

ANSWER THE QUESTIONS

1.

Ans.

Ans.

acid. [Sep-2020]
(i) Basicity : The number of replaceable hydrogen
atoms present in a molecule of the acid is

referred to as its basicity.

(ii) Basicity of ortho-phosphoric acid - H,PO,
H
o 7
O
H \P - \

N H
O - \O

The number of Hydrogen atoms bonded to the

oxygen atoms in this compound is 3. Therefore,

the basicity of ortho-phosphoric acid is 3.

Define Gram equivalent mass. [May-'22]

Gram equivalent mass is defined as the mass of an
element (compound or ion) that combines or displaces
1.008 g hydrogen or 8 g oxygen or 35.5 g chlorine.

3 MARKS

Statement 1 : Two mole of glucose contains

12.044 x 10?3 molecules of glucose

Statement 2 : Total number of entities present in
one mole of any substance is equal

to 6.02 x 1022, [Govt. MQP-'18]

Whether the above statements are true? Is there
any relation between these two statements?

The statements 1 & 2 are true. But there is no relation
between statement 1 and statement 2.

Calculate the total number of electrons present in
17g of ammonia. [Govt. MQP-'18]

No. of electrons present in one ammonia (NH,)
molecule (7 +3) =10

Mass 17¢g

= =1 mol
Molar mass  17g mol™"

No. of moles of NH, =

No. of molecules present in 1 mol of NH,
=6.022 x 10%

No. of electrons present in 1 mol of NH,
=10 x 6.022 x 10%
=6.022 x 10*

PH: 8124201000 /8124301000
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3. Calculate the amount of water produced by the : 6. Calculate the oxidation number of underlined
combustion of 32 g of methane. [Qy-'18] elements. (i) CO, (ii) H,SO, [May- '22]
Ans. CH,(g) +20,(g) — CO,(g) + 2H,0(g) Ans. (i €O, -X+2(2)=0
As per the stoichiometric equation, X=+4
Combustion of 1 mole (16 g) CH, produces 2 moles (i) H,S0, - 2(+)+X+4(2)=0
(2 x 18 =36 g) of water. 2+X-8=0
/CH \11 X =46
(12) + (4 x1) =16 g mol-! 7. Calculate the oxidation state of the underlined
elements in the following compounds.  [CRT-'22]
H,0 () 80, (i) CHF, (i) OF,
(2x1) + (1 x16) = 18 g mol™! Ans. (i) SO, =X+2(-2)0=>x=+4=S=+4

Ans.

Ans.

Combustion of 32 g CH, produces

ki Sgerm =72gof
—X 4 = /2 gotwater
LegTH,
Calculate the equivalent mass of H,SO,.
[Mar.-"19]
H,SO, basicity = 2eq mol™!
Molar mass of H,SO, = (2> 1)+ (1 x32)+
(4 x 16)
= 98 g mol™
. 98
Gram equivalent of H,SO, = 5 = 49 geq!

X, +3Y, — 2XY, In this reaction 2 moles of X,
and 4.5 moles of Y, react to give products. Which
is the limiting agent (reagent) and calculate the no.

of moles of X, Y, and XY, in the reaction mixture?

[Qy.-'19]
X2 4K 3Y2 — 2XY3
No. of moles 2 4.5 ?
SC 1 3 2
ratio 2/1 4.5/3 -
2(ER) 1.5(LR) -
mole-mole = & = & = nXY;
1 3 2
_2_45_nXY,
1 3 2
. XY.
45 =220 _ 3 moles
3 2

No. of moles of 2XY, = 3 moles

enquiry@surabooks.com

1.

ANSWER ALL THE QUESTIONS

Ans.

(i) CH,F, = X+2(+1)+2(-1)=0 =x=0 =C=0
(iii) OF, =X+2(-1)=0=x=+2=0=+2

5 MARKS

Define oxidation number. Balance the following
equation using oxidation number method.
As,S; + HNO, + H,O —— H;AsO, + H ,SO,
+ NO [Govt. MQP-'18]
Oxidation number : It is defined as the imaginary
charge left on the atom when all other atoms of the
compound have been removed in their usual oxidation
states that are assigned according to set of rules.
Solution :
Step 1 : As,S, + HNO, + H,O —— H;AsO, +
H,SO, + NO
Step 2 : Assign the oxidation numbers and identify

the redox couples.
Decreased by 3

+3 2 +1 +|5 -2 412 +1 +5-2 +1+6-2 +¥72
As,S, +HN O, + H,0 —> H,AsO, + H,S0, + NO
I

Increased by 2
Step 3 : Multiply As,S, by 3 and HNO, by 2.
3As,S, + 2HNO, + H,O —— H,;AsO, + H,S0,
+NO
Step 4 : Balance all the elements in the equation
(As, S and N) except H and O.
3As,S,+2HNO, +H,0 — 6H,AsO, +9H,S0,
+2NO
Step S : Balance the complete equation including
O & H.
3As,S, + 28HNO, + H,O ——> 6H,AsO, +
9H,S0, + 28NO

PH: 8124201000 /8124301000
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2.

Ans.

Ans.

Ans.

What are disproportionation reaction. (or) What
are auto redox reactions? Give an example.

[June-"19]
Disproportionation Oxidation
reaction (Auto redox l l
reactions) : In some -1 2 0
redox reactions, the 2H,0, —>2H,0 + O,

same compound can Reduction T

undergo both oxidation
and reduction. In such reactions, the oxidation state
of one and the same element is both increased and
decreased. These reactions are called disproportionation
reactions.

Define limiting reagent.

[Govt. MQP - '18; Qy. - '18; Aug. - 22]
Limiting reagent : When a reaction is carried out
using non-stoichiometric quantities of the reactants, the
product yield will be determined by the reactant that
is completely consumed. It limits the further reaction
from taking place and is called as the limiting reagent.

What is
example.

disproportionation reaction? Give

[Qy. - '23]
The reaction in which an element undergoes
simultaneously both oxidation and reduction are
called as disproportional reactions.

Ex : P, +3NaOH + 3H,0 ——> PH, + 3NaH,
PO, 2HCHO + H,0 ——> CH,OH + HCOOH

Ans.

Calculate the empirical and molecular formula of the
compound containing 80% Carbon, 20% Hydrogen.
If the molecular mass of the compound is 30 then

determine the molecular formula. [Qy.-19]

. For C = 80/12 =6.6 for H = 20/1 = 20. Now divide

6.6 and 20 by 6.6 to get simple whole no. ratio of
C and H which will come 1:3 So emperical formula
is CH, and its mass is 15

Now to calculate n we have 30/15 =2

So Molecular formula is CH; x 2 = C,H,

Define auto-oxidation (disproportination) reaction
and its examples. [Qy. - "23 & "24]
Metal displacement reactions :

0 Place a zinc metal strip in an aqueous copper sulphate
solution taken in a beaker. Observe the solution,
the intensity of blue colour of the solution slowly
reduced and finally disappeared.

0 The zinc metal strip became coated with brownish
metallic copper. This is due to the following metal

displacement reaction.

Oxidation
+2 0 0 +2

CuSO, (aq) + Zn(s) —> Cu(s) + ZnSO, (aq)
Reduction T

An organic compound present in vinegar has 40 % carbon, 6.6 % hydrogen and 53.4 % oxygen. Find the

empirical formula of the compound.

[Hy. - '23; Mar-'24]

Element | Percentage | Atomic mass | Relative No. of moles | Simplest ratio mole S}mplest ratio
(in whole no)
40 3.3
=33 22 o
C 40 12 T 33 1
6.6 6.6
H 6.6 1 —=6.6 —=2 2
33
534 3.3
=233 2o
O 534 16 T 33 1

The Empirical formula is CH,0.

enquiry@surabooks.com
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8. Explain the following redox reactions with an | 3.  The characteristic feature of orderly arrangement
example. [Qy.-'24] | of molecules belongs to
i) Decomposition reaction. : (a) Solids (b) Liquid
ii) Metal displacement reaction. 1 (C) Gases (d) None Of these
Ans. (i) Decomposition reaction : Redox reactions in | [Ans. (a) Solids]
. . X
which a compound breaks down into tw'o. °"1'4. The oxidation number of oxygen in O, is
more components are called decomposition 1 2
. . : I (a 0 (b) +1 (c) +2 (d)—=2
reactions. These reactions are opposite to | A 0
combination reactions. In these reactions, the ! [Ans. (2) 0]
oxidation number of the different elementsin | 5. The volume occupied by any gas at S.T.P. is .
the same substance is changed. : (a) 22.4 litres (b) 2.24 litres
Oxidation ! (c) 224 litres (d) 0.224 litres
! v 1 [Ans. (a) 22.4 litres]
-2 A 0 1
21%003 —f> ZOl+30, ' 6. What will be the basicity of H;BO,, which is not
Reduction | i a protic acid?
| (a) one (b) two (c) three  (d) four
(ii) Metal displacement reactions : Place [Ans. (a) one]|
a zinc metal strip in an aqueous copper | . . L.
sulphate solution taken in a beaker. Observe 1 7. Which for:m of base.d on physical char:'lcterlstlcs
the solution, the intensity of blue colour ' possess‘nelther deﬁnltevolume.no.rdeﬁmte shape?
of the solution slowly reduced and finally (a) Solids (b) Liquids
disappeared. ! (c) Gases (d) Both (a) and (b)
The zinc metal strip became coated with 1 [Ans. (¢) Gases]
. . . . l
brown} sh metalhg copper. This s d}le to glie § 8. Identify the incorrect statement about a
following metal displacement reaction. I compound
1 .
Oxidation | (a) A molecule cannot be separated into its
) s . Y i constituent elements by physical methods of
CuS0, (aq) + Zn(s) —> Cu(s) + ZnSO, (aq) : separation
. I (b) A molecule of a compound has atoms of different
Reduction T 1
X elements
| (c) A compound retains the physical properties of its
ADDITIONAL QUESTIONS & onstiuent elemen
: (d) The ratio of atoms of different elements in a
I compound is fixed
ADDITIONAL CHOOSE THE CORRECT | [Ans. (¢) A compound retains the physical
ANSWERS 1 MARK ' properties of its constituent element]
1
1. Consider the following statements ! 9.  Which among the following statement(s) describe
| an element?
1 Matter posse%ses m.ass. ! i) Itis pure substance which could be split into
2 22 carat gold is a mixture. | two or more simpler substances.
3 Dryiceis a compound. | ii) It is a pure substance which cannot be split
Which of the following statement(s) given above ! into simpler substance
is/ are correct? : iii) It’s composition is not uniform
(@) 1&3 (b) only 1 | iv) All the above )
(c) 1&2 (d) 1,2&3 @ only@) (b) only (@) |
[Ans. (d) 1,2 & 3] (c) (ii) and (iii) (d) (1) and (iii) B
: [Ans. (b) only (ii)]
2. The soli.d stgte of matter is convert.e.d into gas by | 1. Atomicity of nitrogen is
(a) ?ubhr_natlon (g) depgsmo?_ | (@) 1 (b) 2 () 3 (d) zero
(c) freezing (d) condensation ! [Ans. (b) 2]
1

[Ans. (a) sublimation]
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11.

12.

13.

14.

Atoms are too small with diameter of 10~'° m and
weigh approximately
(a) 1027 kg
(c) 10731 kg

(b) 10?7 g
(d) 103 g

[Ans. (a) 10727 kg]
1 amu (or) Iu =
(a) 1.6605 x 102° kg
(c) 1.6605 x 102" kg

(b) 1.6605 x 10726 kg

(d) 1.6605 x 1072 kg
[Ans. (¢) 1.6605 x 10727 kg]
12 g of carbon-12 contains carbon atoms.
(a) 6.022 x 103 (b) 6
(c) 12 (d) 12.022 x10%
[Ans. (a) 6.022 x 10%]

() 3

Atomicity of nitrogen is
(a) 1 (b) 2 (d) zero

[Ans. (b) 2]

(H

int: Atomicity is defined as total number of atoms)

present in the molecule

15.

16.

17.

18.

Statement I : Equivalent mass of Mg is

determined by Oxide Method.

Molecular mass is calculated

using vapour density.

(a) Both the statements are individually true

(b) Both the statements are individually true
and statement Il is the correct explanation of
statement I.

(c) Statement I is true but statement 11 is false.

(d) Statement I is false but statement II is true.

[Ans. (a) Both the statements are individually true]

Statement II :

Match list I with list II and identify the correct
code.

List I List IT
A | Bronze 1 | Element
B | Tablesalt |2 | Homogeneous mixture
C | Gold 3 | Alloy
D | Petrol 4 | Compound
A B C D
@ 1 4 2 3
® 3 4 1 2
© 2 3 4 1
@ 4 2 3 1 [Ans. (b)3412]
Fe’* —— Fe’" + e is a(n) reaction.
(a) redox (b) reduction

(c) oxidation (d) decomposition

[Ans. (¢) oxidation]
An element that has a fractional
atomic mass.

: An element exist as isotope.

Assertion :

Reason

enquiry@surabooks.com

19.

20.

(a) Both assertion and reason are correct and reason
is the correct explanation for assertion.

(b) Both assertion and reason are correct but reason
is not the correct explanation for assertion

(c) Assertion is true but reason is false.

(d) Both assertion and reason are false.
[Ans. (a) Both assertion and reason are
correct and reason is the correct explanation
for assertion.]

The oxidation number of hydrogen in LiH is ___ .
(a) +1 (b)-1 (c) +2 (d)—2

[Ans. (b) —1]
The empirical formula and molecular mass of a

compound are CH,O and 180 g respectively. What
will be the molecular formula of the compound?
(a) CyH,,0 (b) CH,0
() C¢H,,0q (d) C,H,0,

[Ans. (¢) CH,,0 ]

(H

multiplied by molecular weight

int: Molecular formula is equal to empirical formula)

21.

22.

In the reaction NH,+H,0——NH, + OH,
NH, is acidic in nature. The reason for its acidity
is
(a) Acceptance of one H" from water
(b) Release of one OH™ ion
(c) Due to the nitrogen atom
(d) All the above.

[Ans. (a) Acceptance of one H" from water]
If a beaker holds 576 g of water, what will be the
gram molecules of water in that beaker?
(a) 23 gram molecule  (b) 23%

(c) 32% (d) 32 gram molecule

[Ans. (d) 32 gram molecule]

(Sol : Molecular mass of HO = 2x1+16 A
= 18 gmol™!
18 g of water = 1 gram molecule
1x576
=576 g of water =
18

\_ = 32 gram molecules. )
23. Unit of Avogadro’s number is

(c) mol™!
[Ans. (¢) mol!]

(a) mol

(d) no unit

(®) g
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[Ans. (d) 2NO, + 20H- —> NO~, +NO~, + H
28.

29.

(a) CH,+20, ——> CO, +2H,0

(b) CH, +4Cl, ——> CCl, + 4HCI

(c) 2F, +20H ——> 2F +OF, + H,0

(d) 2NO, +20H" —— NO~, +NO + H,0

0]

The oxidation number of Cr in Cr2072‘ is

(a) +6 (b) -6 (c) +7 (d) -7

[Ans. (a) +6]

The oxidation state of a element in its uncombined
state is

(a) zero (b)+1 (c)-1

(d) none

33.

(c) Assertion is true but reason is false.
(d) Both assertion and reason are false.

[Ans. (¢) Assertion is true but reason is false.]

How many moles of magnesium phosphate, Mg,(PO,),
will contain 0.25 moles of oxygen atoms?

(a) 0.02

(c) 1.25x 1072

(b) 3.125 x 102
(d) 2.5 x 102
[Ans. (b) 3.125 x 102]

Sol: 8molof O =

1 mol of Mg, (PO
1x0.25

2>
025molO =

mol of Mg,(PO,),

= 3.125 x 1072 mol of Mg,(PO,),.

24 Sura’s = XI Std - Chemistry i Volume - I im Chapter 01
24. Match the following prefixes with their multiples. | 30. Assertion : The number of oxygen atoms in 16 g
Equivalent Mass (E) | Molecular Mass (M) ! of oxygen and 16 g of ozone is same.
A | Egyo (Acidic) [1 | M/2 ! Reason : Each of the species represent 1 g atom
4
I of oxygen.
B | Exvmo . (Neutral) | 2| M : (a) Both assertion and reason are correct and reason
C |E; o 3 M3 | is the correct explanation for assertion.
32 | (b) Both assertion and reason are correct but reason
D EH3P03 4 M5 ! is not the correct explanation for assertion
! c) Assertion is true but reason is false.
A B C D 1 A but R
@ 4 3 2 1 ! (d) Both assertion and reason are false.
® 4 2 1 3 ! [Ans. (a) Both assertion and reason are correct
© 3 4 2 1 . and reason is the correct explanation for assertion. |
1
@ 3 1 4 2 [Ans. (2)4321] ! 31. Assertion : The ash is produced by burning paper
25. One 'U' stands for the mass of I in air is lighter than the original mass
(a) An atom of carbon-12 : of paper.
(b) 1/12%" of the carbon-12 : Reason  : The residue is left after the combustion
(c) 1/12% of hydrogen atom | of a chemical reaction that entities
(d) One atom of any of the element : is always lighter.
[Ans. (b) 1/12% of the carbon-12] ! (a) Both assertion and reason are correct and reason
26. Assertion : The atomic masses of most of the ! is the correct explanation for assertion.
. . 1
elements are in fractions. 1 (b) Both assertion and reason are correct but reason
Reason  : The atomic mass represents the ratio | is not the correct explanation for assertion
of the average mass of the atom to one ! (c) Assertion is true but reason is false.
N aYograI;l. ] ! (d) Both assertion and reason are false.
(@) BOt assertion and reason arc correci Qi rggugyl | [Ans. (¢) Assertion is true but reason is false.]
is the correct explanation for assertion. I
(b) Both assertion and reason are correct but reason ;| 32. Assertion : Oxalic acid is a dibasic acid
is not the correct explanation for assertion ! Reason : It contains two basic radicals
(c) Assertion 1? true but reason is false. ! (a) Both assertion and reason are correct and reason
(d) Both assertion and Teasel = false. | is the correct explanation for assertion.
[Ans. (b) Both assertion WCgggfon are correct but | (b) Both assertion and reason are correct but reason
reason is not the correct explanation for assertion| : . . .
X is not the correct explanation for assertion
27. Identify disproportionation reaction. I
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

[Ans. (a) zero]
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molecular formula mass of benzene?

(@ 1:6  (b) 6:1  (c) 23 (d) 32

P,+30H +3H,0 —— PH, + 3H,PO,"
(i) Phosphorous is undergoing reduction only

Sura’s = X[ Std - Chemistry m#» Basic Concepts Of Chemistry And Chemical Calculations 25
34. Assertion : Equal volumes of all the gases do not : 39. Rusting of iron is an example of ...... reaction.
contain equal number of atoms. I (a) Combustion
Reason : Atom is the smallest particle which : (b) decomposition
takes part in chemical reactions. : (c) reduction reaction and redox reaction
(a) Both assertion and reason are correct and reason | (d) hydrolysis
is the correct explanation for assertion. ! [Ans. (¢) reduction reaction and redox reaction]
(b) Both assertion and reason are correct but reason . 40. Maximum oxidation state is present in the central
is not the correct explanation for assertion I metal atom of which compound
(c) Assertion is true but reason is false. : (a) CrO.Cl (b) MnO
(d) Both assertion and reason are false. : (c) [Fe(2CN§6]3’ (d) Mn02
[Ans. (b) Both assertion and reason are : [Ans. (a) CrO,CL,]
correct but reason l s not the cor}*ect . 41. The compound in which mass percentage of carbon
explanation for assertion] , is 75% and that of hydrogen is 25% is
35. Assertion : Fluorine has an oxidation state of ! (@ C,He  (b) CH, (¢) CH, (d) CH,
— 1 in all its compounds. I [Ans. (¢) CH,]
Reason Fluorine is the most electronegative | 42. Which of the following statement(s) is/are not
element of the periodic table . ! true about the following decomposition reaction.
(a) Both assertion and reason are correct and reason 1 2KCIO0; —— 2KC(C1 +30,
is the correct explanation for assertion. : (i) Potassium is undergoing oxidation
(b) Both assertion and reason are correct but reason : (ii) Chlorine is undergoing oxidation
is not the correct explanation for assertion I (iii) Oxygen is reduced
(c) Assertion is true but reason is false. : (iv) None of the species are under going oxidation
(d) Both assertion and reason are false. : and reduction.
[Ans. (a) Both assertion and reason (a) only (iv) (b) (i) and (iv)
are correct.and reason i? the | (¢) (iv) and (iii) (d) All of these
correct explanation for assertion.] ! [Ans. (b) (i) and (iv)]
36. Among the three metals, zinc, copper and silver, . 43. Match the list-I with list-II and select the correct
the electron releasing tendency decreases in the | answer using the code given below the list.
following order. : List-I List-IT
(a) zinc >silver>copper (b) zinc >copper >silver ! 5
: : . . ! A | Cr,O 1 |+5
(c) silver>copper >zinc (d) copper >silver>zinc | 2-7
[Ans. (b) zinc >copper >silver] ! B MnOi_ 2 |+6
37. Consider the following statements : : c | vor 3 113
(i) Oxidation number of He = zero :
(ii) Increase in oxidation number results in reduction. ! D Fng_ 4 |+7
(iii) The substance undergoing increase in oxidation ! A B C D
number is reducing agent. ! @ 3 1 4 2
Which among the above statement(s) is/are correct? | ® 4 3 2 1
(a) only (i) (b) (ii) and (iii) : © 2 4 1 3
(¢) (1) and (iii) (d) only (ii) ! @ 3 2 1 4 [Ans. (c) 241 3]
[Ans. (¢) (i) and (iii)]
1 44. Identify the correct statements with reference to
. ) . : the given reaction
38. What is the ratio of empirical formula mass to ,
|
|
|
|
|

[Ans. (a) 1:6]
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(ii) Phosphorous is undergoing oxidation only
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45.

46.

47.

48.

49.

(iii) Phosphorous is undergoing both oxidation and
reduction.

(iv) Hydrogen is undergoing neither oxidation nor
reduction.

(a) only (iii)

(c) only (i)

(b) both (iii) and (iv)

(d) None of these
[Ans. (b) both (iii) and (iv)]
Identify the correct statement(s) with respect to
the following reaction :
Zn +2HC] —— ZnCl, + H,
(i) Zinc is acting as an oxidant
(ii) Chlorine is acting as a reductant
(iii) Hydrogen is not acting as an oxidant
(iv) Zn is acting as a reductant
(a) only (ii) (b) only (iv)
(c) both (ii) and (iii) (d) both (ii) and (i)

[Ans. (b) only (iv)]

Match the items in column list-I with relevant items
in list-1I.

List-I List-11
A | Ions having positive charge | 1 | anion
B | Ions having negative -1
charge
C | Oxidation number of 310
fluorine in NaF
D | The sum of oxidation|4 |cation
number of all atoms in a
neutral molecule

A B C D
(@ 3 4 2 1
® 1 2 3 4
© 2 3 4 1
@ 4 1 2 3 [Ans. (d) 412 3]

Give an example of molecule in which the ratio of
the molecular formula is six times the empirical
formula.
(a) CH, 0
(c) CH,

(b) CH,0
(d) Na,CO,

[Ans. (a) CH,,0]
Which formula of a compound is a whole number
multiple of the empirical formula?

(a) matter (b) mass
(c) energy (d) weight
[Ans. (a) matter]

Assertion (A) : Inthereaction between potassium
permanganate and potassium
iodide, permanganate ions act as

oxidising agent.

enquiry@surabooks.com

50.

Reason (R) : Oxidation state of manganese
changes from +2 to +7 during the
reaction.

(a) Both A and R are true and R explains A

(b) Both A and R are true but R does not explain A

(c) Aistrue but R is false

(d) Both A and R are false

[Ans. (¢) A is true but R is false]

The change in the oxidation number of S in H,S
and SO, in the following industrial reaction :

2H,S() # 80y = 35 T H0,

(a) 2t00,+4t0 0 (b) 2t0 0, +4 to -1
(c) 2to-1,+4t0 0 (d) 2to—-1,+4 to -2
[Ans. (a) -2 to 0, +4 to 0]

Sol :

Reduction (+4 to 0)

2H,S+S0, —3S+H,0
L A
Oxidation (-2 to 0)

51.

52.

53.

In which of the following reactions, hydrogen

peroxide acts as an oxidising agent?

(a) I, +H,0, +20H" — 2I' +2H,0 + O,

(b) PbS +4H,0, —— PbSO, +4H,0

(¢c) 2MnO,” +3H,0, —— 2MnO, + 30, +2H,0
+20H~

(d) HOCl+H,0, —— H,0"+ClI" + 0O,

[Ans. (b) PbS +4H,0, —> PbSO, + 4H,0]
Two elements X and Y (atomic mass of X = 75;
Y = 16) combine to give a compound having 76%
of X. The formula of the compound is?

(a) XY b) XY (0 X)Y, (@) XY,
[Ans. (d) X,Y,]
Assertion (A) : Among halogens fluorine is the
best oxidant.
Reason (R) : Fluorine is the most

electronegative atom.
(a) Both A and R are true and R explains A
(b) Both A and R are true but R does not explain A
(c) Ais true but R is false
(d) Both A and R are false
[Ans. (a) Both A and R are true and R explains A]
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54. Identify the redox reaction taking place in a ' 58. Limiting reagent in a chemical reaction is the
beaker.

Initial stage
2+

(a) Zn(s)-l-Cu @)
2+

(©) Cugy+2Zn™

2+
(d) 2Ag,) + Cu™ )

[Ans. (d) 2Ag, , + Cu2+(aq

— Colourless
solution

— Zn, + Cu*'

Final stage
—> Zn** +Cu
(aq)
+ 2+
(b) Cu(s) +2Ag (@) —> Cu

———Shinting
| silvery deposit
-—Blue solution

)
(aq) T 288

(aq)

> 2A8" ) T Cuyg

——> 2Ag’, +Cu

(S)]

Reason : Since Cu is more reactive than Ag, it
displaces Ag" ions from its salt solution.
Which get deposited on the copper rod.

55. Match the list I with List IT and select the correct

answer using the code given below the list.

List-1

List-1I

A |n

6.02x10% Ne atoms

B | Vapour density

0.01 moles of solute
in one L of solution

C |224LatS.T.P

Molecular mass/2

D | Centimolar solution

Molecular  mass/
empirical formula
mass

A B C
(@ 2 3 4
® 4 3 1
© 3 1 4
@ 2 1 4

56. A compound has an empirical formula C,H,0O. If
the value of n = 2 the molecular formula of the

compound is
(a) C,H,0
(c) CH,

57.

[SSIN SR SR -

[Ans. (b) 43 12]

(b) CH,0
(d) C,H0,

[Ans. (d) C,H,O,]

If ten volumes of dihydrogen gas reacts with five
volumes of dioxygen gas then, how many volumes

of water vapour would be produced?

(a) 1

Hint : 2H2(g)

(b) 2

+0

2(g)

— 2H,0

(c) 5

(d) 10
[Ans. (d) 10]

()
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59.

60.

61.

reactant in which
(a) left some amount unreacted after the completion
of reaction
(b) reacts completely in the reaction
(¢) does not react in the reaction
(d) all of these
[Ans. (b) reacts completely in the reaction]

Assertion : When 4 moles of H, reacts with
2 moles of O,, then 4 moles of water
is formed.

Reason : O, will act as limiting reagent.

(a) Both assertion and reason are true and reason is

the correct explanation of assertion.

(b) Both assertion and reason are true but reason is

not the correct explanation of assertion.

(c) Only assertion is true but reason is false.

(d) Both assertion and reason are false.

[Ans. (b) Both assertion and reason are true but
reason is not the correct explanation of assertion.]
Match the list-I1 with list-IT and select the correct
answer using the code given below the list.

List-1 List-11
A | Molecular formula | 1 | Completely consumed

B | Stoichiometric 2 | Left unreacted

Equation

C | Limiting reagent |3 | n X Empirical formula

D | Excess reagent 4 | Balanced equation
A B C D
(@ 3 4 2 1
® 3 4 1 2
© 4 3 2 1
@ 4 3 1 2 [Ans. (b) 341 2]

Assertion : K, . AlLO,.SiO,. 6H,0 is the empirical
formula of potash alum.

Reason : Itis a double salt.
(a) Both assertion and reason are correct and reason
is the correct explanation for assertion.
(b) Both assertion and reason are correct but reason
is not the correct explanation for assertion
(c) Assertion is true but reason is false.
(d) Both assertion and reason are false.
[Ans. (b) Both assertion and reason are
correct but reason is not the correct
explanation for assertion|
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(a) displacement
(c) chemical

(b) ionic
(d) physical
[Ans. (a) displacement]

ADDITIONAL SHORT ANSWERS

1.

Mixture of salt and water is a solution while that
of oil and water is not. Explain.

Ans. Solution is a homogeneous mixture of two or more

components. Salt in water is homogeneous and therefore
it is a solution. Whereas oil in water is heterogeneous

of simple atoms or molecules. They are further classified
as elements and compounds.
(a) Element :
o An element consists of only one type of atom.
o Element can exist as monatomic or polyatomic
units.

o Eg : Monatomic unit - Gold (Au), Copper

28 Sura’s = XI Std - Chemistry i Volume - I im Chapter 01
62. Anything that has mass and occupies space is called | 2.  Why is air sometimes considered as a heterogeneous
I mixture?
(a) matter (b) weight . Ans. Air sometimes considered as a het;rogenequs mixture
I due to the presence of dust particles which form a
(c) energy (d) system | p p
[Ans. (a) matter] ' separate phase.
1
63. The mass of one mole of a substance is : 3. List the differences between elements and compounds.
(a) molecular mass (b) Atomic mass 1 Ans.
(c) molar mass (d) Nuclear mass : Elements Compounds
[Ans. (¢) molar mass] ' (i) |An element consists of |Compounds are made
. X .
64. Equal volume of nitrogen and Hydrogen gases will ! only one type of atom. ggn(;;??i:glgf:nvggm
react to form ammonia in favourable condition , atoms of different
then the limiting reagent is | elements.
(a) H, (b) N, (c) NH, : (ii) |Element can exist Properties of .
(d) No reactant is a limiting regent ~ [Ans. (b) N,] 1 as monatomic of pompounds are different
21 polyatomic units. from those of their
65. Which of the following is correct? | i e Gl chnstltuent clements.
. . . iii g : Monatomic unit - [Eg:
(a) Elemental analysis of a comppund gives the mass | Gold (Au), Carbon dioxide (CO,),
percentage of atoms present in the compound ! Copper (Cu); Glucose (CH,,0,)
(b) Using the mass percentage, we can determine the | Polyatomic unit -
empirical formula of the compound : Hydrogen (H,)
(¢) Molecular formula of the compound can be arrived | . - . .
at from the empirical formula using the molar mass 1 4. ert.e a n.ote on 'mixture’ based on the chemical
of the compound. : classification of matter.
(d) All the above are correct ! Ans. Two or more substances mix together in any ratio
[Ans. (d) All the above are correct] ! without any chemical intraction is called mixture.
66. All oxidation reactions are accompanied by I (i) Homogeneous mixture :
reactions. : A  mixture having uniform composition
(a) accession (b) addition | throughout is called homogeneous mixture.
(c) reduction (d) decomposition ! Eg : salt solution, air etc.,
[Ans. (¢) reduction] ! (ii) Heterogeneous mixture :
67. During which reactions do the oxidation numbers ! A mixture in which the composition is not uniform
of elements changes? I throughout and different components can be observed
(a) metabolic reactions  (b) reduction reactions | is called heterogeneous mixture. Eg : Mixture of
(c) exchange reactions (d) redox reactions | salt and sugar, cereals and pulse etc.,
[Ans. (d) redox reactions] !
68. When an ion in a compound is replaced by an ion | 5. Explain the classification of matter based on chemical
of another element then these are called : composition.
reactions. | Ans. Chemical Classification : Pure substances are composed
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

or immiscible mixture and so is not a solution.
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(Cu); Polyatomic unit - Hydrogen (H,)
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Ans.

Ans.

Ans.

Ans.

10.

Ans.

11.

Ans.

(b) Compound :
o Compounds are made up of molecules which
contain two or more atoms of different elements.

o Eg: Carbon dioxide (CO,), Glucose (CH,,0/).

How will you classify matter based on physical state?

Physical Classification of Matter : Matter can be
classified as solids, liquids and gases based on their
physical state. The physical state of matter can be
converted into one another by modifying the temperature

and pressure suitably.

Which law co-relates the mass and volume of a gas?
Avogadro’s law. It states that equal volume of all gases
under the same conditions of temperature and pressure

contain equal number of molecules.

Bring about the dissimilarities in mole concept and
molar mass by clearly analysing them.

Mole Molar Mass
1. | It is defined as the It is defined as the mass
amount of the substance | of one mole of the
that contains as many substance.
specified elementary
particles as the number
of atoms in 12g of C'2.
2. | 1 mole = 6.022 x 10% Molar mass
. ass _1
particles g mol
mol

(i) If an acid is mono basic, how will you relate
their equivalent mass and molecular mass.

(ii) What is the basicity of H, P, 07? [Qy. - '23]

(iii) Give any two examples for dibasic acids.

(i) If an acid is mono basic, then its equivalent

mass = Molecular mass.

(ii) Basicity of H,P,0, is 4 (Tetrabasic acid)

(iii) Examples of dibasic acid are H,SO,, H,PO,.

Define Avogadro number.
The total number of entities present in one mole of
any substance is equal to 6.022 x 10?3 This number
is called Avogadro number.

Define molar volume.

The volume occupied by one mole of any substance in
the gaseous state at a given temperature and pressure
is called molar volume. One mole of an Ideal gas
is equal to22.4 L (Or) 22400m/ at STP conditions.

enquiry@surabooks.com

12.

Ans.

13.

Ans.

14.

Ans.

15.

Ans.

16.

Ans.

17.

Ans.

Does one gram mole of a gas occupy 22.4 L under
all conditions of temperature and pressure.

No, one gram mole of a gas occupies 22.4 L only under
STP conditions, i.e. at 273 K temperature and 760mm
of pressure. (1.0315 x 10> Pa)

Why are the atomic mass of most of the elements
fractional?

It is because most of the elements occur in nature as
a mixture of isotopes and their atomic masses are
the average relative atomic masses of the isotopes
depending in their abundance.

Write down the formulae for calculating the
equivalent mass of an acid, base and oxidising
agent.

(i) Equivalent Mass of Acids :
_ Molar mass of the acid

Basicity of the acid

(ii) Equivalent Mass of Bases :
_ Molar mass of the base

- Acidity of the base

(iii) Equivalent Mass of Oxidising agent :

E- Molar mass of the oxidising agent

no. of moles of electrons gained
by one mole of the oxidising agent

What do you understand by stoichiometric co-
efficients in a chemical equation?

The co-efficients of reactants and products involved
in a chemical equation represented by the balanced
form are known as stoichiometric co-efficients.

Eg: N2(g) + 3H2(g) — 2NH3(g)
The stoichiometric co-efficients are 1, 3 and 2
respectively.

Write the simplest formula for the following.
(i N0, (i) CH,,0, (i) H,0 (iv) H,0,

(i) NO, (i) CH,0
(iii) H,0 (iv) HO.
Categorise the redox reactions that occur in our

daily life.

o Fading of the colour of the clothes

o Burning of cooking gas, fuel, wood, etc.
o Rusting of Iron

o Extraction of Metals.
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reactants and products in a balanced chemical equation

(iv) Caw+2H,0, ——Ca(OH),,, +Ha

30 Sura’s = XI Std - Chemistry i Volume - I im Chapter 01
18. 2Cu,S +30, — 2Cu,0 + 280, ' 23. What will be oxidation number of sulphur in
() In this reaction which substance is getting ! S,0; ion and S,0; ion? [HOTS]
oxidised and which substance is getting | Ans. (i) In SzOé_ , there is one peroxide bond (—O-0O-)
reduced? ; therefore, two oxygen atoms having oxidation
(i) Name the oxidising and reducing agents. ! number —1 (ie., O37) and for the other six
Ans. (i) Oxygen is being added to Cu, (ie.,) Cu,S is oxygen atoms, the oxidation number is —2.
1
oxidised to Cu,O and the other reactant O, is S,057 =2x+ (-2 x6)+ (-1 x2)=-2
getting reduced. : 2x=+12 =>x=+6
.. . . | . 5 0
(i) Cu,S is the a reducing agent. | (i) In S,07, two I s
0, is an oxidising agent. : S-atoms have "0O—S=-S—S—S=2-0-
19. H I K heth . oxidation state +5 (”) 5 [
-] ow w.vou d you. now w e.:t er a l:edox reaction while another two S,0;” O
is taking place in an acidic, alkaline or neutral ; S-atoms  have -0
medium. : oxidation state.
N : : :

Ans. a If H. any ac1c.1 appears on. cither Sld? of .the | 24, Nitric acid is an oxidising agent and reacts with
chem.lcal equation, the reaction occurs in acidic ! PbO but it does not react with PbO,. Explain why?
solution. I [HOTS]

— . . 1
o It OH or any l?ase appears on cither 51d.e of tbe | Ans. (i) Nitric acid in an oxidising agent. It oxidises an
chemical equation, the reaction occurs in basic | element from lower oxidation state to higher
solution. : oxidation state. In PbO, lead is in lower oxidation
o If neither H', OH™ nor any acid or base is present ; state of +2. HNO, oxidises lead from Pb2* to Pb**
in the chemical equation, the solution is neutral. ! PbO + 2 HNO, — Pb (NO,), + H, O
20. Zn rod is immersed in CuSO, solution. What | (i) InPbO,, lead is in +4 oxidation state and cannot
will you observe after an hour? Explain you | be oxidised further. Therefore no reaction takes
observation in terms of redox reaction. ! place.

Ans. 0 T.he blue colour of CuSO, solution will g.et ' 95 Which one of the two, ClO; or ClO; shows
discharged and reddish brown copper metal will ! disproportionation reaction and why? [HOTS]
be .de.posr[ed on Zn rod. D | Sol : The oxidation state of Cl in ClO; is+3. So, chlorine

2 This is because blue colour Cu™ (in CuSO,) gets : can get oxidised as well as reduced and can act as
reduced to Cu by accepting two electrons from Zn, , reductant and oxidant.
which gets oxidised to colourless ZnSO,. : Thgldisproportionati% reaction of ClO; is
Reducti : - - -
o ! 3C10; ——CI™ +ClO;
Z(;l(s) + 6121804(aq) N 22113_64(@) n Cuo(s) : In ClO,, Cl i§ in its highest oxidation state, So it can
! only be an oxidant.
Oxidation | 26. Identify the type of redox reaction taking place in
! the following.
21. What is molar Volume? I €ro 00w me o 2 3
I .
Ans. Molar volume is the volume occupied by one mole ! (i) 3Mg, +N,,——Mg;N,,
of any substance in the gaseous state at STP. It is : 5 2 0 0 2 2
equal to 2.24 x 102 m® (22.4 L) ! (i) Y, 04, +5Ca,——2V, +5Ca0,,
. 3. ! +1 45 -2 +1 -1 0
22. Def:inff. StOlChl(.)metry. o ' . : (iii) 2K Cl 03(3) ; ZKCl(s)+ 302(g)
Ans. Stoichiometry is the quantitative relationship between , o . ,
| +1 = + -2+
|
|
|

in moles.
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v) Brm) + ZI(aq) ——>2Br(;q) + Iz(s)

-1 -1

0
(vi) Clap+20H;  —ClO, +CI

(aq) (aq) (aq)

+H,0,,

Ans. (i) Combination reaction
(i) Displacement reaction
(iii) Decomposition reaction
(iv) Metal displacement reaction
(v) Non-metal displacement reaction
(vi) Disproportionation reaction.

27. How can we say sugar has solid and water has liquid?

Ans. When a sugar dissolves into tea or coffee, the liquid
transforms the sugar into a liquid. So it can fit in with
the liquid and slide in with the molecules. If you try
to evaporate the water for long enough, you will turn
the sugar back into a solid.

28. The approximate production of Na,CO, per
month is 424 x 10° g while that of methyl alcohol is

320 x 10° g. Which is produced more in terms of
moles?
Ans. Na,CO, mass = 424 x10°g
Molecular mass of Na,CO, = (23 x2)+ 12+
(16 + 3)
= 46+ 12+ 18

= 106¢g

Mass of Na,CO;
molecular mass of Na,CO;

No. of moles of NaZCO3 =

424x10%g
106g
= 4 x 10° moles
Methyl alcohol mass = 320 x 10° g

29. How many moles of glucose are present in 720g

of glucose?

Ans. Glucose = CH, O,
Molecular mass = (12 x6)+ (1 x 12)+ (16 x 6)
of glucose

= 72+12+96=180

30.

Ans.

31.

Ans.

32.

Ans.

33.

Ans.

34.

Ans.

35. Draw a flow chart to illustrate classification of matter.

Ans.
Maltter

Mass of glucose

Number of mole =
umber of mofe Molecular mass of glucose

fol =——=4 moles.
of glucose 180

What do you understand by the terms acidity and
Basicity?

Acidity : The number of hydroxyl ions present in one
mole of a base is known as the acidity of the base.
Basicity : The number of replaceable hydrogen
atoms present in a molecule of the acid is referred to
as its basicity.

What is meant by plasma state? Give an example.

Gaseous state of matter at very high temperature
containing gaseous ions and free electron is referred
to as the plasma state eg., Lightning.

What is displacement reactions?

Redox reactions in which an ion (or an atom) in a
compound is replaced by an ion (or atom) of another
element are called displacement reactions. They
are further classified into (i) metal displacement
reactions (ii) non-metal displacement reactions.

What is decomposition reaction?

Redox reactions in which a compound breaks
down into two or more components are called
decomposition reactions. These reactions are
opposite to combination reactions. In these reactions,
the oxidation number of the different elements in the

same substance is changed.

Define Average atomic mass?

Average atomic mass is defined as the average of the
atomic masses of all atoms in their naturally occurring
isotopes.

Examples: Chlorine consist of chlorine isotope ,,CI*>
and |,CI’7 are in the ratio 77:23, the average relative
atomic mass of chlorine is (35 x 77 + 37 x 23) / 100
=35.46u.

W v
PhysicalI Classification Chemical Classiilication

N N2 Vv Vv
Solid Liquid Gas Mixtures

Eg: Ice Eg: Water Eg: Water Vapour

Vv
Pure Substances

homogeneous  heterogeneous Elements Compounds
Eg: Greentea Eg: Oil and Water Eg: Copper Eg: Copper Sulphate

enquiry@surabooks.com
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36. Discuss the characteristic the properties of physical classification of matter. [LOTS]
Ans.
S.No Properties Solid Liquid Gas
1. | Volume definite definite indefinite
2. | Shape definite indefinite indefinite
3. | Compressibility | cannot be compressed can be compressed can be highly
compressed
4. | Arrangement of | regular and close to each | random or irregular but almost random and wide apart
molecules other close to each other.
5. | Bonding strong intermolecular relatively strong intermolecular very weak
bonds bonds; slightly weaker than solid | intermolecular bonds.
6. | Fluidity cannot flow can flow from higher to lower level | can flow in all directions
7. | Example Ice Water Water vapour
ADDITIONAL LONG ANSWERS 5 MARK o The zinc metal strip became coated with brownish
metallic copper. This is due to the following
1. Whatis the condition for molar Volume? metal displacement reaction.
Ans. The molar volume of any ideal gas at 273 degree -
kelvin and 1 atm pressure is equal to 22.4 L (or) 1M¢
22400ml. +2 0 0 +2
Ideal gas equation is PV is equal to nRT CuS0, (aq) + Zn(s) —> Cu(s) + Zn80, (aq)
where P is pressure at 1 atm. and temperature 273 Reduction T
degree kelvin is called Standard Temperature and (ii) Non-metal displacement :
Pressure.
R is the gas constant and is equal to 0.082 dtm’. Oxidation
atm. k!.mol™!. : Y
0 +1 +2 0
Hence V is equal to nRT/P. Zn+2HCl —>  ZnCl, + H,
V is equal to 22.4L. '[ Reduction T
2. Define auto-oxidation (disproportination) reaction
and its examples.
Ans. Displacement reaction@edog 3. Write any three rules assigning for the oxidation

reactions in which an ion (or
an atom) in a compound is
replaced by an ion (or atom)
of another element are called
displacement reactions. They
are further classified into
(i) metal displacement reactions (ii) non-metal displacement
reactions.

(i) Metal displacement reactions :

o Place a zinc metal strip in an aqueous copper
sulphate solution taken in a beaker. Observe
the solution, the intensity of blue colour of the
solution slowly reduced and finally disappeared.

enquiry@surabooks.com

number?
Ans. 0 The oxidation state of a free elements (i.e. in its

uncombined state) is zero.
Example : each atom in H,), Cl,, Na, S, have the
oxidation number of zero.

o For a monatomic ion, the oxidation state is equal
to the net charge on the ion.
Example : The oxidation number of sodium in
Na®is +1.
The oxidation number of chlorine in Cl™ is —1.

o The algebric sum of oxidation states of all atoms
in a molecule is equal to zero, while in ions, it is
equal to the net charge on the ion.
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4. Distinguish between the following.

(i) Atomic and molecular mass (ii) Atomic mass and atomic weight
(iii) Empirical and molecular formula (iv) Moles and molecules.
Ans.
() Atomic Mass Molecular Mass
Atomic mass is the mass of a single atom, which is its Molecular weight is the mass of one molecule.
collective mass of neutron, proton and electrons. Molecular mass can be calculated from the sum of atomic
masses of all atoms present in a compound.
(i) Atomic Mass Atomic Weight
Atomic mass is the mass of a single atom, which is its Atomic weight is the average weight of an elements with
collective mass of neutron, proton and electrons. respect to all its isotopes and their relative abundance.
(iii) Empirical Formula Molecular Formula
It represents the simplest whole number ratio of various | The molecular formula shows the exact number of different
atoms present in one molecule of the compound. types of atoms present in a molecules of a compound.
Empirical formula of Benzene is CH Molecular formula of Benzene is C(H,
(iv) Moles Molecules
The amount of the substance that contains specified Two or more atoms joint together by chemical bonds.
particles as the number of atoms in 12g of carbon - 12
isotope

NUMERICAL PROBLEMS

107.87 g mol ™
6.022 x10% mol™

17.91 x 1023 g.
Mass of 1 atom of Ag = 17.91 x 103 g,

1. Calculate the number of atoms in each of the
following.
(i) 52 gofHe and (ii) 52 moles of He.

Sol: (i) 1 mol of He =4g=6.022 x 10*} He atoms
(ie) 4g of He contains 6.022 x 10%} He atoms

6.022 x10% x 52

(ii) Molecular mass of benzene (C;H,) =
(6 x12.01 u)+ (6 x 1u)=78.06 u

Molar mass of benzene = 78.06 g mol™!

- 52g of He contains = Then, mass of 1 molecule of benzene

4
=7.83%x10% _ Molar mass of benzene
52g of He contains 7.83 x 10** He atoms. Avogadro's number
= =12.96 x 1072
23 23 -l g
. 52 moles of He contains = 6.022107 <52 6.022 107 mol
1 ’s Mass of 1 molecule of benzene =12.94 x 10733 g,
=3.131x10
53 mbles of He contains 3.132 x 10° He (iii) Molecular mass of water = (2 % lu) + (1 x 16u)

=18u
Molar mass of water = 18 g mol™!

atoms.
2. Calculate the mass of the following :
(i) 1 atom of silver (ii) 1 molecule of benzene
(iii) 1 molecule of water.

Mass of 1 molecule of water

Molar mass of water

Sol: (i) Molecular mass of silver (Ag) =107.87 u Avogadro's number

Molar mass of Ag = 107.87 g mol! 18g mol "'

- ~2.99 % 1023
6.022 %102 mol ! &

Mass of 1 molecule of water =2.99 x 1073 g,

Molar mass

1
:
:
:
1
1
1
1
1
1
1
1
1
1
1
1
1
:
1
1
(ii) 1 mol of He contains 6.022 x 10** He atoms ! 78.06 g mol™

:
:
:
1
1
1
1
1
1
1
:
:
:
:
.. Mass of 1 atom of Ag = :
1

Avogadro's number
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Sol:

Sol:

Sol:

Sol:

One million silver atoms weigh 1.79 x 10716 g,
Calculate the atomic mass of silver.

No. of silver atoms = 1 million =1 x 10°

Mass of one million Ag atoms = 1.79 x 10716 g
Mass of 6.022 x 10?3 atoms of silver

-16
_ L1086 022x10% = 1078 ¢

1x10
Atomic mass of silver = 6.022 x 10>} atoms of Ag
.. The atomic mass of Ag=107.8 g.

How much mass (in gram units) is represented by
the following?
(i) 0.2 mol of NH,
(i) 5.14 mol of H,IO,
(i) Molar mass of NH, = (1x14 +3x1) = 17¢g mol™!
Mass of 0.2 mol of NH; = 0.2 mol x 17g mol!
=34¢
(ii) Molar mass of CO, = (1x12 +2x16)
=44 g mol™!
Mass of 3 moles of CO, = 3 mol x 44g mol™!
=132¢g
(iii) Molar mass of HJIO, = (5x1 + 1x127 + 6x16)
=228 g mol!
Massof5.14molofH IO, =5.14mol x228gmol !
=11719 g.

What mass of N, will be required to produce 34g
of NH, by the reaction, N, + 3H, —— 2NH,.

(ii) 3.0 mol of CO,

The reaction is
N, + 3H, — 2NH,
1 mol 3 mol 2 mol
2x 14 2(1x14 + 3x1)
28¢g =34g

Thus, to produce 34.0 g ammonia, 28g of N, is
required.
Calculate the Formula Weights of the following
compounds.
(a) NO, (b) Glucose (C.H
(d) Mg(OH),
(a NO,
1 x AW of N=1x14 =14 amu
2 x AW of O =2x16 =32 amu
Formula weight of NO, = 46 amu

C6H1206 - Glucose

6 x AW of C = 6x12.01 = 72.06 amu
12 x AW of H = 12%1.008 = 12.096 amu

120y (¢) NaOH

(b)

enquiry@surabooks.com

Sol:

Sol:

Sol:

6 x AW of O = 6x16 =96.0 amu

Formula weight of Glucose is = 180.156 amu
Formula weight of Glucose = 180 amu
NaOH

1 x AW of Na=1x22.99 =22.99 amu

1 x AW of O = 1x16 = 16.00 amu

1 x AW of H=1x1.008 = 1.008 amu
Formula weight of NaOH is = 39.998 amu
Formula weight of NaOH is = 40 amu.
Mg(OH),

1 x AW of Mg =1 x 24.305 = 24.305 amu

2 xAW of O =2 x 16 =32.000 amu

2xAW of H=2 x 1.008 =2.016 amu
Formula weight of Mg(OH), is = 58.321 amu
Formula weight of Mg(OH), is = 58 amu.

(©)

(d)

Calculate the equivalent weight of H,PO, and
Ca(OH), on the basis of given reaction.

H,PO, + NaOH —— NaH,PO, + H,0
Ca(OH), + HCl —— Ca(OH)Cl + H,0
Equivalent weight of H,PO,

B Molecular mass 98 _ 08
No.of replaceable H* 1

Equivalent weight of Ca(OH),
Molecular mass

= =—=74
No. of replacement OH™ 1

(i) Calculate the gram molecular mass of sugar
having molecular formula C,,H,,0,,.

(ii) Calculate (a) The mass of 0.5g¢ molecule of
sugar and (b) Gram molecule of sugar in
547.2 g.

(i) Molecular mass of Sugar (C,,H,,0,,)

= 12x12+22x1+11x16=342¢g
(ii) (a) 1 gram molecule of sugar =342 g
0.5 g molecule of sugar = 342 x 0.5
=171¢g
(b) 342 g of sugar = 1 gram molecule

1
547.2 of sugar = 34> %X 547.2 = 1.6 gram molecule.

Calculate the number of moles in the following.
(i) 7.85 g of copper (ii) 4.66 mg of silicon

(i) 65.6 mg of oxygen.
M f

() Moles of copper = M
atomic mass

7.85
= =0.123 mol.
63.546
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10.

Sol:

11.

Sol:

12.

Sol:

Mass of silicon

(ii) Moles of silicon -
atomic mass

4.66x107
28.1
1.658 x 10~ mol

Mass of oxygen

(iii) Moles of oxygen -
atomic mass

65.6x107°
16
4.1 x 107 mol.
What will be the molecular formula for the

compound, whose empirical formula is CH,CI
and molar mass is 98.96 g?

Empirical formula = CH,Cl;
12.01 +2 % 1.008 +35.453
4948 g

molecular mass

Empirical formula mass

"o empirical formula mass
_ 98.96g _ )
49.48¢g

Molecular formula = n x Empirical formula

2 x CH,Cl = C,H,CL,

Calculate the oxidation number of nitrogen in
nitrous acid and nitric acid

(i) Nitrous acid : HNO,
+1+x-2x2 =0
x =13
(i) Nitric acid : HNO,
+1+x-2x3 =0
x = +5.
Balance the following reaction by oxidation
number method.

MnO;' + H,S+H" ——Mn*" +$S (Acidic Medium)
(i) Write oxidation number of elements
MnO;' + H,S —— Mn** + S
+7)(-2) +D(-2) +2 0

(ii) Balance the number of atoms of the elements in
which oxidation number changes
MnO;' + H,S —— Mn*" + S
+7 (-2) (+2) 0
(iii) Decide the oxidation and reduction reaction on
the basis of difference of oxidation number.
Increase in oxidation number by 2(Oxidation)

enquiry@surabooks.com

13

MnO;' + H,S+H* ——Mn** +8
I )

Decrease in oxidation number by S(Reduction)

(iv) Onmultiplying oxidation reaction by 5 and reduction
reaction by 2 to balance the change in oxidation

number.
2MnO;" +5H,S——2Mn** +58

Balance the electric charge and atoms which do
not change in oxidation number (spectators).

2MnO;' +5H,S + 6H" ——2Mn*" +5S +8H,0

™)

2(-1) 5(0) + 6(+) = 2(+2) + 5(0) + 8(0)
2+6 = +4
+4 +4

In the above reaction the reactants and products
are balanced in terms of electric charge and
mass equivalence.

. A compound on analysis was found to contain

C=34.6%; H=3.85% and O = 61.55%. Calculate
its empirical formula.

Sol:
Simplest
o, |Percentage mass| Molar Whole
Element| % At. mass Ratio Number
Ratio
C 34.6 ﬁ=2.88 &21 3
2 2.88
H 3.85 &:3.85 &:1.335 4
1 2.88
(@) 61.55 M=3.85 &21.335 4
16 2.88
The empirical formula of the compound = C;H,0,,.
14. Calculate the mass of the oxygen atom in amu.
Sol: Oxygen
Mass of Oxygen atom = 2.656 x 10723
1 am.u (or) 1 uis equal to 1.66075 multiple
The mass of oxygen atom in amu
2.656x107%
=~ 15992 amu
1.66075 x10
15. How many moles of barium suphate is precipitated
when 1 mole of aluminium sulphate reacts
completely with barium chloride?
Sol: Al, (S0O,), +3 BaCl, — 3 Ba SO, + 2 AICI,

When 1 mole of aluminium sulphate reacts with
barium chloride, 3 moles of BaSO, is precipitated.
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16. Calculate the molecular mass of the following:

Sol:

17.

Sol:

a) KMnO, b) Crystalline Oxalic acid
¢) Methane
(a) KMnO,

1 x atomic mass of K=1 %39 = 39
Mn=1x55 =55
O0=4x16 64
158
.. Molecular mass of KMnO, = 158
(b) Crystalline Oxalic acid

COOH

| .2H20
COOH

C—o2x12 = 24

0—-4x%x16 = 64

H 2x1= 2

90

4x1 = 4

2x16 = 32

126

.. Molecular mass of oxalic acid = 126
(¢) Methane CH,
C—1x12 =12
H—4x1

16

.. Molecular mass of CH .= 16

Calculate the number of atoms/molecules present

in the following:
a) 10g of Hg b) 1.8g of water
¢) 100g of sulpurdioxide
d) 1kg of acetic acid
(a) 10g of Hg
Atomic mass of Hg = 200 g mol™!

200 g of mercury contains 6.022x 10%* atoms of

mercury.
23
10 g of mercury contains = 10x6.022x10
200
= 0.301 x 103
= 3.01 x 10?2

atoms of mercury.

(b) 1.8g of water

1 mole of water = 18 g mol™!

18 g of water contains 6.022 x 10?3 molecules of

water

enquiry@surabooks.com

(©)

(d)

Molecular mass of acetic acid

1.8%6.022x10%
18

0.6022 x 103
6.022 x 10%2
Molecules of water

1.8g of water contains =

100g of sulphur dioxide
Molecular mass of SO, = 64
64g of sulphur dioxide contains = 6.022 x 103

Molecules of 802
100% 6.022 x10%
. 100g of SO, contains =
64
= 941 x 103
molecules of SO,
1Kg of acetic acid

= 60
60g of acetic acid contains= 6.022x10?
Molecules of acetic acid
.. 1000g of acetic acid contains
1000 6.022 x10%
- 60
100.37 x10%3
molecules of acetic acid

18. Calculate the number of moles present in the

following:
a) 50 g of calcium chloride
b) 120 g of sodium hydroxide
¢) 46 g of ethanol
d) 90 g of magnesium oxide
e) 19.5 g of potassium
Sol: (a) 50 g of calcium chloride
Molar mass of calcium chloride = 111
No. of moles = _ Mass
Molar mass
50
No. of moles = 1 =0.450 moles
(b) 120 g of sodium hydroxide
Molar mass of sodium hydroxide = 40
No. of moles = _ Mass
Molar mass
120
No. of moles (n) = 0 - 3 moles
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(c) 46 g of ethanol
Molecular mass of ethanol = 46

No. of moles = _ Mass
Molar mass
4
No. of moles (n) = 16 1 mole
(d) 90 g of magnesium oxide
Molecular mass of MgO = 40
M
No. of moles = ——o%
Molar mass
No. of moles = % =2.25 moles

(e) 19.5 g of potassium
Atomic mass of pottassium = 39

No. of moles = &
Molar mass
19.5

No. of moles = EI 0.5 moles

19. Calculate the molar volume of the following:
a) 88gofCO,
b) 5 moles of methane
¢) 460 g of formic acid
d) 3.0115 x10% molecules of SO,gas

Sol: (a) 88 gof CO,

Molar mass of CO, = 44g

Molar volume of 44 g (1mole) of CO,
=224x102 m?

The volume of 88g (2 moles) = W
=448 %1072 m’

(b) 5 moles of methane

Molar mass of methane = 16 g

Molar volume of 16 g (Imole) of methane
=2.24x 1072 m?

Volume of 5 moles (80g) of methane

2.24x107% x 80
16
=112x1072m?
(c) 460 g of formic acid
Molar mass of formic acid =46 g

Molar volume of 46 g (1mole) of formic acid
=224x 1072 m?
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2.24%107% x 88

Molar volume of 460g of (10 moles) of formic
acid 2.24x1072 x 460
46
=224x102m3

(d) 3.0115 x10* molecules of SO,gas

6.023 x10% molecules = 1 mole

|
6.022x 10%5
x3.0115 x 10%

= (0.5 moles
Molar volume of Imole of 802 =2.24x102m3

3.0115 x 10%* molecules =

Molar volume of 0.5 moles of SO2
= 224 x102x0.5

= 1.12x1072m}
20. Calculate the equivalent mass of the following
a) 7Zn b) Nitrate ion c¢) sodium
Sol: (a) Zn

(b) Nitrate ion (NO;)

(©)

Atomic mass

Equivalent
quivalent mass Valency

_ 855
2 Tk

. . Formula mass
Equivalent mass of an ion = —————
Change of ion

62
Equivalent mass of NO;™ = 1° 62¢g

Sodium .
Equivalent mass = Atornic mass
q Valency
: : 3
Equivalent mass of sodium = 1 23 g

21. 1.05 g of a metal gives on oxidation 1.5g of its
oxide. Calculate its equivalent mass.

Sol: Mass of oxygen = 1.5-1.05

= 045¢

0.45g of oxygen combines with 1.05 g of metal.

.. 8 g of oxygen combines with

.. equivalent mass of metal = 18.66g equ ~

x1.05

g of metal

= 18.66 g of metal
1
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22.

Sol: (a)

23.

24.

Calculate equivalent mass of the following
a) Sodium hydroxide

b) Aluminium hydroxide

¢) ammonium hydroxide

d) Calcium hydroxide

e) Magnesium hydroxide

NaOH 40
equivalent mass of NaOH = 1= 40

(b) Aluminium hydroxide

equivalent mass of AI(OH), = 7?8 =26
(¢) Ammonium hydroxide 35
equivalent mass of NH,OH = 1= 35

(d) Calcium hydroxide 4
equivalent mass of Ca(OH), = 5" 37

(¢) Magnesium hydroxide Mg(OH),
equivalent mass of Magnesium hydroxide

=38 o9
2

Calculate Equivalent mass of the following
a) Hydrochloric acid

b) Nitric acid

¢) Acetic acid

d) Crystalline oxalic acid

e) Phosphorous acid

(b)

(©)

(d)

(e)

Sol: (a) Hydrochloric acid

Equivalent mass of an acid
_ Molar mass of the acid

Basicity of the acid
_ 36.5
Equivalent mass of HCl= I
= 36.5
Nitr.ic acid Molar mass
Equivalent mass of HNO, = ————
basicity
63
= — =63
Acetic acid (CH; COOH)
. D . Molar mass
Equivalent mass of acetic acid = ——————
basicity
60
= 7 =60
Crystalline oxalic acid
. . Molar mass
Equivalent mass of oxalic acid= ——————
basicity
. 126
equivalent mass = > =63

Phosphorous acid (H, PO,)

Equivalent mass of phosphorous acid
_ Molarmass 82 Al
basicity

2
- equivalent mass of H,PO, =41

3.24 g of titanium reacts with oxygen to form 5.40 g of the metal oxide. Find the empirical formula of the

metal oxide?

Sol: Weight of Titanium = 3.24 g; Weight of metal oxide =5.40 g

Weight of Oxygen = (5.40—-3.24)=2.16 g

Element Percentage Atomic Relative No. of moles Simple ratio | Simplest who.le
mass mole Number Ratio
. 3.24 0.0675 _
Ti 3.24 48 48 =0.0675 0.0675 1
2.16 0.135
O 2.16 16 16 =0.135 0.0675 =2 2

.. The empirical formula is Ti O,
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25. A compound contains 11.99% N, 13.70% O, 9.25% B and 65.06% F. Find its empirical formula

Sol:

26. A organic compound used for welding operation contains the following composition by mass: C = 92.3%,
H=7.7%. Find out the molecular formula of the compound. At STP, 10.0 L of this gas is found to weight 11.6g.

Element Percentage Alg);slsic Relative No. of moles Simll:llglzatio ?\}'l:llgl;’es: vl{l;;)iloe
11.99 0.856
=0.856 =1
N 11.99 14 14 0.856 1
13.70 0.856
=0.856 =1
O 13.70 16 16 0.856 1
9.25 0.925 0.925 i
B 9.25 10 0 O 0856 1
65.06 3.424
. =3.424 =4
F 65.06 19 19 3 0.856 4

-.Empirical formula of the compound in NOBF,

Sol: Determination of Molecular formula

Atomic | Relative No. of | Simple ratio Simplest whole
Element Percentage .
mass moles mole Number Ratio
92.3 7.7
C 923 12 — = — = 1
12 77 7.7 !
7.7 7.7
H 7.7 1 —=17. —=1 1
1 7.7

Empirical formula is CH
Molecular formula = n x emprical formula
Emperical formula mass (1 x 12) + (1 x1)=12+1=13

Molecular mass

n= v
Empirical formula mass
wt. of the substance x Molar volume

Molar mass = at STP

vol.of the substance
Molar volume at STP =2.24 x 102 m?3 =22.4 [ = 22400 ml

11.6x22.4
Molar mass of the gas at STP = T 25.9=26
%6,
"

Molecular formula =n x (emp. formula) =2 x (CH) =C, H,
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27. The organic compound Vitamin-C, has the following composition by mass: 40.92% C, 4.58% H, and the rest
is oxygen. Determine its molecular formula. Molar mass of the substance is 176 g mol .

Sol:

Ans.

Ans.

Element Percentage AUmE Relative No. of moles Simplest who.le
mass Number Ratio
40.92
C 40.92 12 =341 3
12
4.58
H 4.58 1 — = 4.58 4
100= 54.5
O [40.92 +4.58] 16 1—6 =3.406 3
=545

Empirical formula is C;H, O,

Empirical formula mass = (12 x 3) + (1 x4)+ (3 x 16) =36 + 4 + 48 = 88

Molecular formula = n x empirical formula
Molecular mass 176
ST

n- Empirical formula mass 2

n=2

. Molecular formula = n x (emp. formula) = 2 x (C, H,0,) = C, H,O,

REDOX REACTION ACTIVITY

A piece of cut apple becomes brown. Why? Can
you prevent it by a simple method?

Apple turns brown when cut since the surface is exposed
to air and undergoes oxidation. It can be prevented by
dipping sliced apples in lemon juice. Lemon juice is
an antioxidant which takes in all the available oxygen
and prevents it from reaching the apple's tissues.

Place an iron piece in a moist atmosphere and
observe it after two days. Is there any deposition
of new substance? Why does it happen? What is
this phenomenon called?

When iron is exposed to moist air, the iron reacts
with oxygen in the presence of moisture to from a
reddish - brown chemical compound, iron - oxide.

This phenomenon is called rusting. A new substance
Iron (III) oxide is formed.
4 Fe +30,+ 6H,0 — 4 Fe (OH),

Calculate the oxidation number of underlined atoms
of the following:

E Ans.

1 1. K,MnO,

E Oxidation number of Mn be x
! 2()+x+4(2) =0

! 2+x-8 0

: x-6 =0

: x =6

: Oxidation number of Mn in K, MnO, is +6.
2. K,Cro,

: 2()+x+4(2) =0

| 24x-8 =0

| x-6 =0

: x = +t6

: Oxidation number of Cr in K, CrO,, is +6.
| 3. NO,”

|

1

1

1

1

1

1

x+3=2) = -1
1. K,MnO, 2. K,Cro, e -1
3. H03_ 4. I'142207 x = —-1+6=+5
5. ClO;y” 6. ASO33_ Oxidation number of N in NO,™ is +5.
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Ans.

Ans.

4. HP,0,
4 +2x+7(=2) =0
4+2x-14 =0
2x—=10 =0
2x =10
x =5

Oxidation number of P in H4P207 1S +5.
5. ClO;,”

x+3(=2) = -1
x—6 = -1
x =45
Oxidation number of Cl in ClO,"is +5.
6. As033‘
x+3(-2) = -3
x—-6 = -3
x = -3+6
x = 13

Oxidation number of As in ASO33_ s +3.

An iron nail is placed in copper sulphate solution
taken in the beaker. Observe it for some time?
Find the changes that takes place and why?
When iron nail is dipped in copper sulphate solution,
the colour of copper sulphate tuns from blue to light
green and reddish brown deposits is formed on
iron nail. This is because iron is more reactive than
copper, so it displaces Cu from CuSO, solution.

The displacement reaction can be written as

CuSO, + Fe — FeSO, + Cu

The approximate production of Na,CO, per
month is 424 x 10%g while that of methyl alcohol
is 320 x 10°g. Which is produced more in terms
of moles?

Mass of Na,CO,

No of moles (n)

424 x 106g

Mass of the substance

Molar mass of the substance

424 x10°
106
4 x 10°moles

320 x 10°g

Mass of CH3OH

enquiry@surabooks.com

Ans.

Ans.

Mass of the substance

N fmoles ft bstance
00 Molar mass of the su
= & = 10x10 1
1€ : moles

Methyl alcohol is produced more.

Find the molecular mass of FeSO 47H20.

Molecular mass of FeSO,7H,0

Atomic mass of Fe = 55.845

Atomic mass of S = 32.065

Atomic mass of O, = 16 x4=64

Atomic mass of H, = 1.00794 x 2 =2.01588
Atomic mass of O = 16

Molecular mass of
FeSO,.7H,0

55.845 +32.065 + 64 +7
(2.01588 +16)

278.02g/mol

Thedensity of CO,is1.977 kgm™ at STP. Calculate
the molecular mass of CO,.

Density of CO, = 1.977 Kgm™
PV = nRT
Mass
No ofmoles = ———7-—
Molar Mass
Mass
PV = —xRxT
Molar Mass
Mass R xT
Molar Mass = X
A% P
Density = Mass
v
DXxRXT
Molar Mass of CO, = T
Standard Temperature = 273K

Standard Pressure 760mm of Hg = lamu

1.977x0.0821x 273
1

44
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8. How many moles of glucose are present in 720 g ' 13. (i) K,Cr,0, + KI + H,SO, — K, SO, +

Ans.

9.

of glucose?
Mass of glucose = 720g
Molecular weight of
glucose (C.H,0) = 180
Mass

No. of moles = ———

Molar Mass
720

= 130 4 moles

0.2 mole

106g/mol

Mass = No ofmoles x molar mass of Na,CO
= 0.2x106=21.2¢g

Calculate the weight of 0.2 mole of sodium carbonate.
Ans. No. of moles of Na,CO, =
Molar mass of Na,CO,

3

10. Calculate the equivalent mass of bicarbonate ion.

Ans.

11. Calculate the equivalent mass of barium hydroxide

Equivalent mass of ion =

Equivalent mass of HCO™, =

Bicarbonate ion = HCO‘3
Molar mass of HCO’3 = 61
Molar mass

Charge of ion

61 _

61
1

Ans. Equivalent mass of Ba(OH),

Molar mass of Ba(OH),
Acidity of the Ba(OH), = 2
Equivalent mass of the Ba(OH),

171.34 g/mol

Molar mass of the base

Acidity of the base

- =85.5
2

12. Boric acid, H;BO, is a mild antiseptic and is

Ans.

0.543 moles of H3BO3 =

Formula mass of

boric acid H,BO; = 61.834 amu
1 mole of H;BO, = Molar mass of H;BO
= 061.834¢
0.543 mole of H;BO; = 61.834 x0.543
= 33.57 g of H,BO,
The mass of

33.57¢g
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often used as an eye wash. A sample contains
0.543 mol H,BO,. What is the mass of boric acid
in the sample.

3

Ans.

K,Cr,0, +KI+ H,S0, — K,SO, + Cr,(SO
+6 | -1

Cr,(S0,), +1,+H,0

Decrease in O.N (Reduction)

Decreases by +3
+1,+H,0
]

W3
Increases by +1

Increase in O N (oxidation)

Equalise the increase / decrease in O N by
multiplying I species by 1
K,Cr,0, + 3KI + H,S0, —— K,S0O, +
Cr,(SO,), + 31, + H,0
Balance all other atoms except H and O
K,Cr,0, + 6KI + 7H,SO, —— 4K,SO, +
Cr,(SO,), + 31, + H,0
Balance O atom by adding H,O on the the side
falling short of oxygen
K,Cr,0, + 6KI + 7H,SO, —— 4K,SO, +
Cr,(SO,), + 31, + H,0 + 6H,0
So the balanced equation is
K,Cr,0, + 6KI + 7H,S0, —> 4K,SO, +
Cr,(SO,), + 31, + 7TH,0

(i) KMnO, +Na,SO, ——> MnO, + Na,SO, +

KOH (Alkaline medium)

Decrease in O.N
(Reduction)

Decreases by +3

KMnO, + Na,SO, — MnO, +Na,SO, + KOH

+7 +4| Increases by +2 |+6

Increase in O N
(oxidation)

Equalise the increase / decrease in O N by
multiplying Mn species by 2 and S species by 3
2KMnO, + 3Na,S0; ——> 2MnO, +
3Na,SO, + KOH
Balance all other atoms except H and O
2KMnO, + 3Na,SO, —— 2MnO, +
3Na,SO, + 2KOH
Balance O atoms by adding H,O molecules on
the side falling short of oxygen atom.
2KMnO, + 3Na,SO, + H,0 —— 2MnO, +
3Na,SO, + 2KOH
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(iii) K,Cr,0, + KCI + H,SO, ——> KHSO, + '

@iv)

\))

(vi)

Cr02C12 + HZO
It is not a redox reaction.
Cu + HNO, —— Cu(NO,), + NO, + H,0

Increase in O N
(Oxidation)

| Increases by +2 |
Cu + HNO, — Cu(NO,), +NO, + H,0
0 |+5 Decrease by +1 | +4

Decrease in O N
Reduction

Equalise the increase / decrease in O N by
multiplying Cu species by +1 and N species by
+2

Cu+2HNO, —> Cu(NO,), + 2NO, + H,0

3)2
Balance all other atoms except H and O atoms

Cu+2HNO, ——> Cu(NO,), + 2NO, + H,0

Balance O atom by adding H,0O molecules on
the side falling short of oxygen atoms.

Cu+4HNO, —> Cu(NO,), + 2NO, + H,0

The balanced equation in

Cu + 4HNO, —— Cu(NO,), + 2NO, +

32 2
2H,0
P+HNO, —— H,PO, +NO, + H,0
Increase in O N
(Oxidation)

| Increases by +5
P+ HNO3 — H3PO4 + NO2 + HZO
0 +5 +5 +4
Decrease by +1

Decrease in O N
Reduction

Equalise the increase / decrease in O N by
multiplying P species by +1 and N species by
+5

P+5HNO, —— H,PO, +5NO, + H,0
All atoms are balanced

Balanced Equation is

P+ SHNO, —> H,PO, + 5NO, + H,0

enquiry@surabooks.com

(vii) H,C,0, + KMnO, + H,SO, —— H,SO, +

MnSO, + CO, + H,0

Increase in O N (Oxidation)

Increases by 1

H,C,0, + KMnO, + H,S0, — K,SO,+MnSO, + CO, + H,0

+7| Decreases by 5 |+2 +4

Decreases in O N Reduction

Equalise the increase / decrease in O N by
multiplying Cu species by 5 and Mn species by
1
5H,C,0, + KMnO, + H,SO, —— K,SO, +
MnSO, + 5CO, + H,0
Balance all other atoms except H and O atoms
5H,C,0, + 2KMnO, + 3H,SO, —— K,SO,
+2MnSO, + 10CO, + H,0
Balance O atom by adding H,O on the side
falling short of oxygen atoms.
5H,C,0, + 2KMnO, + 3H,SO, —— K,SO,
+2MnSO, + 10CO, + H,0 + 7H,0
The balanced equation in
5H,C,0, +2KMnO, + 3H,SO0, — K,SO,
+2MnSO, + 10CO, + 8H,0

(vii)CuO + NH, —> Cu+N, + H,0

CuO +NH; —— Cu+N, +H,0

Cu+2e —> Cu (Reduction) ... (D)
N3 —— N + 3¢ (oxidation) ... )
Multiply Equation (2) by 2 to balance nitrogen
atom

2N? —— N +6e L )

Multiply equation (1) by 3 to balance the
number of electrons.

3Cu** + 66 ——> 3Cu ... 4)
Add equation (3) and (4)

3Cu*" +2N? —— 3Cu+N,

Over all balanced equation

3CuO +2NH; — 3Cu+N, + H,0

Balance O atom by adding H,O on the side
falling short of it.

3Cu0 +2NH, —> 3Cu+N, +3H,0
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14.

Ans.

(ix) Zn + HNO; —— Zn (NO
H,O
Zn + HNO; —— Zn (NO,), + NH,NO, +

), + NH,NO, +

Zn® —— 7Zn?" +2e”
N¥ +8 —> N7
Multiply Equation (1) by 4 to balance the
electrons

470" —— 47Zn’" +2¢”
Add equation (3) and (2)

470" —— 47n%" + ;%(

N5+ + 867 — N>

47Zn° + N> ——— 4Zn*" + N>
Overall equation
4Zn +10HNO; ——

4Zn (NO,), + NH,NO, + H,0
Balance all the atoms except O and H
4Zn + 10HNO; ——

4Zn (NO,), + NH,NO, + H,0
Balance oxygen atom by adding H,O on the
side falling short of oxygen atom.
4Zn + 10HNO; ——

47n (NO,), + NH,NO, + 3H,0
(i) MnO~, +Sn** —— Mn*" +Sn*
Decrease in O.N
(Reduction)
Decreases by 5
MnO, + Sn** — Mn?** + Sn*
+7 2+ 2+ 4+

Increases by 2

Increase in O.N
(oxidation)

Equalise the increase / decrease in O.N by
multiplying  the oxidant and reductant by
suitable numbers.

2MnO", + 5Sn** —— 2Mn*" + 5Sn**
Balance all other atoms except O and H
2MnO", + 5Sn** —— 2Mn?* + 5Sn*

enquiry@surabooks.com

Balance O atom by adding water on the the side
falling short of oxygen otoms.

2MnO, + 5Sn?" ——— 2Mn?" + 5Sn*t
+ 8H,0

Balance H atom by adding H+ on the side falling
short of hydrogen atoms.

2MnO, + 5Sn*" 16H" ——>
2Mn?* + 5Sn** + 8H,0

(i) C,0,> + Cr,0.> —— Cr** +CO,

Increase in O.N
(Oxidation)

Increases by +1
C,0,” + Cr,0.> - Cr’" +CO,
+3 +6 | Decreases by |3t +4
+3
Decrease in O.N
(Reduction)

3,02 + Cr0> — 208 + 6CO,
+7H,0

3C2042* + Cr2072’ + 14H"® —— 2Cr3*
+6CO, + TH,0

(i) S,0 +1, ——> 8,0, + I

Increase in O.N
(Oxidation)

Increases by 1
2— 2 _
S,0, + L, - S0, + 1

2
+2 0 +3 | -1

Decreases by 1

Decrease in O.N
(Reduction)

2~ 2 -
$,02 +1, —— S0 + 1

2
8203 + I2

2- 2- -
$,0,2 +1, + H,O — S,0,> + 21

— S,0,7 + 2I

S,0, +1, + H,O ——> S,0, + 2I' +
2H"
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(iv) Sb** + MnO,~ —> Sb5" + Mn?*

\))

Decrease in O.N

Reduction
Decrease by 5
Sb3*t + M17104* — Sb>" + Mn?*
_l’_
+3 | Increase by 2 |+5 2+
Increase in O.N
Oxidation

Equalise the increase / decrease in Oxidation

number by multiplying with suitable numbers.

58b%" + 2MnO,” —> Sb>* + Mn*"

Balance all other atoms except O and H

5S8b% + 2MnO,” — 5Sb>" + 2Mn?**

Balance Oxygen atom by adding H,O on the

side falling short of oxygen.

5Sb¥" +2MnO,” —> 5Sb>" + 2Mn**

+8H,0

Balance hydrogen atom by adding H* on the

side falling short of hydrogen atoms.

5Sb*" + 2MnO,” —> 5Sb>" + 2Mn*" +
8H,0 + 16H"

MnO,2> —— MnO/ + MnO,

MnO,” —> MnO,” + e (Oxidation)

+6 +7 @)
MnO,?>" + 2¢- — MnO, (Reduction)
+6 +4 L 2)
Multiply equation (1) by (2)
2MnO 42’ — 2MnO,” + 2¢° ... 3)
Add equation (2) and (3)

3MnO,* —— MnO, + 2MnO,

Balance O atoms by adding H,O on the side

falling short of oxygen atoms

3MnO,> —> MnO, + 2MnO,” + 2H,0

Balance H atoms by adding H" on the side

falling short of hydrogen atoms

3MnO,> + 4H" —> MnO, + 2MnO,
+ 2H,0
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(vi) MnO,~ + Fe** —— Mn** + Fe**

Decrease in O.N
Reduction

Decrease in +5

MnO,” + Fe?™ — Mn?" + Fe3t

2+
7 2 | Increase by +1 X

Increase in O.N
Oxidation

Equalise the increase / decrease in Oxidation
number by multiplying Mn species by 1 and Fe
species by 5.
MnO,” + 5Fe** —— Mn** + 5Fe’*
Balance all other atoms except O and H
MnO,” + 5Fe** —— Mn** + 5Fe’*
Balance O atom by adding H,O on the side
falling short of hydrogen and equal number
OH™ on the opposite side.
MnO,” + 5Fe** + 8H,0 — Mn*" +
5Fe’* + 4H,0 +80H"

MnO,” + 5Fe** + 8H O —— Mn*" +
5Fe’* + 4H,0 +80H"

(i) $,0.x + I, —> S,0r + I

Increase in O.N

Oxidation
Increases by 3 | +5
2- 2- -
S0,/ + I, o S,07 + 1

2 | Decrease by 1

Decrease in O.N
Reduction

Equalise the increase / decrease in O.N by
multiplying the S species by 1 and I species by 3.
2- 2— _
5,0, + 3, — 5,0~ + 3I
Balance all other atoms except O and H
2- 2- -
5,0, + 3L, /> 5,0~ + 6l
Balance O atom by adding H,O on the side
falling short of Oxygen.

52032‘ + 3L, +3H,0 —— 82062‘ + 61
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Balance H atom by adding H+ ion on the side falling short of hydrogen.

2- 2- _
5,0, + 3L, + 3H,0 —— 5,0, + 61" +6H"
Add equal number of OH- ion on the both side since the medium is alkaline
$,0, + 3, + 3H,0 +60H  —— S,0,>" + 6I" +6H' + 60H"
$,0, + 3, + 3H,0 +60H —— S 0> + 6I" +6H,0

15. A compound contains 50% of X (atomic mass 10) and 50% Y (atomic mass 20). Give its molecular formula.
Ans.

Atomic | Relative No. Simple Simplest whole
Element | Percentage mass of moles Ratio Moles number Ratio
X 50 10 @ =5 i =2 2
10 2.5
y 50 0 |2 s 235 |
20 2.5

Its simplest formula = X, Y

16. Determine the empirical formula of a compound containing K = 24.75%, Mn = 34.77% and rest is oxygen.
Ans.

Element Percentage Atomic | Relative No. | Simple Ratio | Simplest whole
g mass of moles Moles number Ratio
24.75 0.63
K 24.75 39 063 | —=1 1
39 0.63
Mn 34.77 e & _ 0.63 063 _, 1
55 0.63
T
100 — 40.48 2.53
© (2475 +3477)=4048 | 1 | o 728 | 574 4
The empirical formula is KMnO,
* kX
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