_.thmil:al Bonding

]ﬁ,s is an electrically charged species. A positively charged

B i called cation, while a negatively charged ion is called

anion
y A €30
an anion €

¢g. cauon Na
, The metal atom lose electrons to form cations and

pon-metal atom, accept electrons to form anions.
., There is N0 change 1n atomic number or number of protons

when an atom forms 1on.

selectronic Species
toecies having the same nu
udlear charge are known as 13
have same bond order.

Types of Chemical Bond
Hectrovalent bond or lonic bond
The bond is formed by the transfer of electrons from one atom
10 another. g .
", These bonds are formed between metals and non-metals.
» Properties of electrovalent compounds are
(s) These are usually crystalline solids.
(b) These have high melting point.
(¢) These conduct electricity when disso
also soluble in water. 3
(d) These are insoluble in organic solvents like alcohol etc.

(€) If the electronegativity difference of two atoms is 1.7, the
bond becween them is fifty per cent ionic.

: __ Some Electrovalent Compounds

on contains less electrons than a normal atern while
ontains mare electron than a normal atom.

+ H*, Mg’ and anion CI7, F~, 17,

mber of electrons buc different
oelectronic species., They also

lved in water and

CHAPTER

nemical Bonding and j
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o Name Formula | lons present
uminium oxde (Alumina) | AlOs |k, 0"
ium chloride | NH,C INH, and CI”
Cifeum - | =
' chloride | Cacl, | ca*and Cl
X Um nitrage :l Ca(NO; )3 iCa" and NOy
m?ﬂflﬂ_hite CusQO, \cu? and 50,
— e e——————

I
Name Formula lons present
Magnesium chloride mgCl, mg”* and CI”
Magnesium oxide MgO mg?* and O
Potassium chloride KCl K*and Cl™
Sodium chloride NaCl Na" and CI™
Sodium hydroxide NaOH Na" and OH™

Covalent bond
This bond is formed by the s
atoms.

' Double covalent bond

Properties of covalent compounds are

haring of electrons between two

When a non-metal combines with another non-metal, a

covalent bond is formed.

The bond formed between the atoms O
is also a covalent bond.

Covalents bonds are of three types
Single covalent bond (by sharing of one pair of electrons)
(by sharing of two pairs of electrons)

Triple covalent bond (by sharing of three pairs of electrons)

f the same elements

These are usually liquids or gases, having usually low melting

point and boiling point.

These do not conduct -electricity and are insoluble i
but dissolve in organic solvents.

These show sterecisomerism because covalent bond is

directional in nature.
some Covalent Compounds

n water

Name | Formula e
S, present
Alcohol (Ethanol) C;H,OH C.Hand O
Ammonia NH, Nand H
Acetylene (Ethyne) CH, Cand H
Carbon dioxide co, Cand O
Carbon disulphide CS, Cand5
Carbon tetrachloride CCl, Cand Cl
Cane sugar CyHu0n C,Hand O
Echane CH, Cand H
Ethylene C.H, Cand H
Glucose C,Hi:0 C,Hand O
Methane CH, |Cand H
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Coordinate bond
This type of bond is formed by one sided 5
electrons between two atoms.

which provides the

« The atom having completed oceet
electron pair for sharing is known as donor.

« The other atom which accept the electron pair 15
accepror atom.

Hydrogen bond

This bond is electrostatic force

atom covalently bonded to 3 highly
any other electronegative atom which

different molecules.
« It is mainly of two Cypes :
« Intermolecular H-bonding (eg. H,O HF, NH; molecule)
« Intramolecular H-bonding (eg. o-nitrophenol)
H—F bond show

« Molecules having O—H. N—H or H—
abnormal properties due (o H-bond formation.

Oxidation and Reduction
Oxidation

» The proces
hydrogen

haring of one pair of

called che

of atrraction between hydrogen

electronegative atom an
is present In the same or

or loss of

s which involves gain of oxygen
¢lectrons

or loss of one of more

(de-electronation) from i
e-gle an atom, ion or mole i
oxidation eg, Mg—> Mg?* + 2¢” il
« The positve valency of a i
: n element incre ;
oxidation. s by

Reduction
« The process which involves the gain of hydrogen or one gr
more electrons (electronation) or loss of oxygen by an atom,

ion or molecule is called reduction. eg. 5 +2e~ — S
« Reduction involves decrease in the positive valency of an
element.

Oxidising Agent (Oxidant)
e It is a substance which accepts electron in the chemical

reaction Le, electron acceptors are oxidising agent.

« All the positively charged species behave like oxidising

agents.
« Ogidising agents are Lewis acids.

Reducing Agent (Reductant)
« The substance which donates electron in a chemical

reaction is called reducing agent, ie. electron donors are

reducing agents.
« Al the negatively charged species behave like reducing

agents. Reducing agents are Lewis base.

Both _uu_i Lisi_qq_gﬂ_d _mdueing agents

Oxidising agents Tf_"_ _

KMRO, Cr,07, HS0, HNO,. 05, CO, etc fNa. Al,

erc. |H0; 50, HNO,. NaNO ,, Oy, Na,50, etc.

Redox Reactions
The reactions which involve oxidation and reduction as its tw0

half-reactions, are ralled redox reactions.
« When the same element is oxidised or reduced, the reacrion

is called disproportionation reaction.

Dxidation States

It is the real or imaginary charge which an atom appears [0

have in its combined state.

« Oxidation state of an element may be positive, negative,
zero or fractional,

Rules for determining oxidation state

. “Tf:eﬂ_‘:'danon state of an element in its free or uncombined
is zero. Oxidation state of O in O, and O, is zero.

« Oxidation state of hydrogen in most of its compounds is

plus one (+7).

« Oxidation state of oxygen in most of its compounds is
minus two (=2).

« Oxidation state of elements of IA,
elements in their compounds are

respectively.
« Oxidation stare of any ion is equal to

+ The algebraic sum of oxidation states O
the neutral molecule is zero.

« The algebraic sum of the oxi
present in polyatomic ion is equal to the charge

« Oxygen shows positive oxidation state in OF;.
« Oxidation state of fluorine (F) is always = 1.

jlA and A sub-group
+1 +2 and +3

its charge.
f all the elements in

dation states of all Elerl:'lent!
on the ion.



.+ of the following is a covalent com dz
i {I,f'ﬁ;.m o) Cacl,  Pon
i) MaClz ld) GH,

nation 0 cation occurs by

3 [’3 5in of electron (b) loss of electron
id gain of protons (d) loss of proton
(mation of anions occurs by
(2 loss of neutrons (b) gain of protans
() gain of electrons (d) None of these
pond formed by the transfer of electrons b

:‘l oms of the elements 1s called elwveen

(3} ionic bond [b) covalent bond
(¢} coordinate bond (d) hydrogen bond

;. loic compounds dissolve in

" "[a) any solvent (b} polar solvent
-} non-polar solvent (d} organic solvent

2] C==C
[c) c=C

(b) C=C
(d) All are equally strong
7. Hydrogen bonding is maximum in

3 ethanol (b) diethyl ether
[¢) ethyl chloride {d) triethyl amine
§. NaCl has

{2l covalent bond
[c) coordinate bond

[b) ionic bond
(d) Mone of these

5. Molten MNaCl 15 a good conductor of electricity due to
the presence of

fal free electrons

[c} free molecules

(b) free ions
{d) None of these

10. The compound which contains ionic bond is
[e) CaCy, (d) CCl,

With reference to ionic compounds, consider the

lollowing statements.

1. lonic compounds are insoluble in alcohol.

2 lonic compounds in the solid state 'are good
conductor. of electricity. '

Which of these, statements is/are correct?

1.

(2) Only 1 (b) Only 2

fe) Both 1 and 2 (d) Neither 1 nor 2.
2. Which one has ]'i!,rdrogen bonding?

@) Hel _ (b) HBr

fe) HF B (d) HI

13,

Of the followinng elements, which one has the same
“dation state in all of its compounds?

tl Hydrogen {b) Fluorine
it ) Carbon (d) Oxygen
* When iron is rusted, it is
Ea o ised (b) reduced
15 ¥ evaporate (d) decomposed
: st?arch iodide paper is used to test for the presence of
) idine (b) iodide iron

(6} oxidising agent (d) reducing agent

Exercise

16. Oxidation is defined as

(a) loss of electrons

{b) gain of electrons
[c) gain of protons

(d) loss of protons

. A redox reaction is

{a) proton transfer reaction [b) ion combination reaction
[c) a reaction in solution  (d) electron transfer reaction

. The conversion of sugar C;3H»,0)y = CO; is

(a) oxidation
{c) Both (a) and (b)

(b) reduction
(d) None of these

. Which one of the following reducing agents can also

act as an oxidising agent? (CDS 2010 1)

(al H, (b) H,S
(c) SO, (d) HI

. Oxidation number of N in NyH is
a) -3 (b) +3

1 1

- —_——

(c) : (d) 3

. Reductlion involves

(a) gain of electrons

(b) addition of oxygen

[c) increase in oxidation number
(d) loss of electrons

. Which of the following statements isfare true?

1. The process
electrons.

2. The process of oxidation leads to a loss of
electrons.

d. The process of reduction leads to a gain of
electrons.

4. The process of reduction leads to loss of electrons.
a) Only 1 (b] Only 4

*“[c) 2and 3 {d) 1 and 4

of oxidation leads to a gain ol

. 'Loss of electrons’ is known as

(a) reduction

Ib) axidation
(¢) redox reaction

(d) expansion

. Reducing agent can

(a) accept protons

(b) donate protons
lc) accept electrons

(d) donate electrons

. Match Column [ (Process of chemical weathering of

rocks) with Column 11 (Description) and select the
correct answer using the codes given below the
Columns.
Column I
. Carbonation 1. Decom,

Column II

Decomposition of materials
containing lime, potassium etc.
Minerals in rocks rust.

. Cause of additional stress in
rock.

Decomposition of feldspars
present in many igneous rock.

A

B. Hydration 2.
C. Hydrolysis 3
D

. Oxidation 4.

Codes

A B C D A B [ D
faj)1 3 4 2 b4 2 1 3
1 2 3 4 b4 3 1 2
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26.
combined state is

The common oxidation state of alkali metals in the

—

2. Iron exhibits oxidation state of +2 and +3

Which of the slalement given ab i

(a) +1 (b) +2 {a) Only 1 ¥ anove lsfare comeeyy

fe) -1 (d) -2 (b) Only 2
27. Consider the following statements. c) Both 1 and 2

1. Phosphorous exhibits oxidation states of 3 and 5. (d) Neither 1 nor 2
Answers
1. (d) 2. (b) 3. (c) 4. (a) 5. (b) 6. (c) 7. (a) 8. (b) 9. () 10, o

11. (a) 12. (¢) 13. (b) 14, (a) 15. (o) 16. (a) 17. (d) 18. (a) 19, (c) 20. (d)
21, (@) 22. (c) 23. (b) 24, (d) 25. (a) 26. (a) 27. (c)

Hints and Solutions

19. S50, can act as a reducing agent as well as an

oxidising agent.

It reduces ferric sulphate to ferrous sulphate.
Fe;(504); +50,+ 2H,0 —— 2FeSO, + 2H,50,

It also oxidises H,S to 5.

2H;S+50, — 2H,0+8 |

20. Let the oxidation states of N in N;H is x.
N;H
3x+(+1)=0
dx=-1

1
X=——



