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3:.:“1?_{:‘!@1'{“3!? do atoms form chemical bonds?

Atoms have a tendency to decrease their energy. They can do this by
combining with other atoms. It is a natural phenomenon because it increases the
stability of atoms. :

How do atoms succeed in lowering their energy? The early chemists had
started thinking about this a long time ago. They finally succeeded to get an
answer only when the noble gases He, Ne, Ar, Kr, Xe were discovered. Helium has
two electrons in its outer shell while all other noble gases have eight electrons in
their outermost shells. We also know about these gases that neither their atoms
combine with themselves nor with other atoms. The probable reason for this lack
of reactivity was their stability. It was suggested that these gases were stable due
to the presence of two electrons in helium and eight electrons in the outermost
shells of the rest of gases. This gave rise to a principle that having two electrqns
(for hydrogen and helium which have only the first shell) or elght,etectpgng in tqueﬁ )
outermost shell meant stability and hence unreqctmt}fas\weﬂ ngprlnefple was
named as Duplet or Octet Rule. 7\ ,.,)., 7 ) \, IR\ "\ )

The discovery(of ,dupiet\tgﬁ oct\et \ruhwas followed by another similar
suggestion that atoms fprm boné:l\_a becatse t they would like to lower their energy
by completing thpln dliplet or octet, For example, for sodium atom it is easy to
lose (bnéf letjcron and stabilize itself than to gain seven electrons while
coﬁmletmg its octet. Sodium atom, therefore, adopts the energetically easier
- path and loses its electron to form a bond. In the same way, it is energetically
favourable for hydrogen atom to lose one electron to become praton (H") or
gain one electron to become hydride ion (H). In the [atter case, it completes its
duplet.

Alkali and alkaline earth metais are therefore expected to be
electropositive metals which will form bonds with electronegative elements of
6th and 7th groups. Although, in the beginning, octet rule played a significant
role in understanding the nature of a chemical bond, yet further investigations
founditto be less important.

3.2 Chemical Bond

A chemical bond is a force of attraction between atoms which holds them
together in the form of a molecule or a compound. YA

When atoms of different substances approach each other, there’ arﬁ D
possibilities. They may attract or repel each -other, lf thé *drcésf of attraction
between them domlnate the fo rces of refpulsmn the energy of the system gets




\\‘.. | \ .
lowered and as a result the two atoms -will react to form a new molecule.
Conversely, the two atoms simp]y move away from each other.

callecﬁelsctromcconﬂguratlon; S . - ;.-5_ T e ] ik

Types of Bonds

We shall consider here three types of bonds.
(1) lonicbond
(2) Covalentbond
(3) Coordinate covalentbond

A chemical bond is formed as a result of the tendency of atoms to }o-sera A\
gain electron or electrons to acquire the electronic confi urﬁxtit;nlof thémearést
noble gas because this is a more stable alaqtrcmké sﬂ' ure (let-s take the
example of the formation of a simpl g ;Imc! l’mmﬂan@cﬁmﬁ:ﬁuhﬁ sodium chloride.
This compound |§if\oh 6dfwhén \the. E}ements sodium and chlorine react
chemlcally The ﬁte@rorﬁc c\o\nflgti rations of these elements are shown in Fig (3.1).

],\\1 NI \*‘\ istshell  2ndshell  3rdshell
11Na 2 8 1

Fig {3.1): Electronic Configurations of Sodium and Chlorine

An electron from the outermost shell of sodium atom is transferred to the
outermost shell of chlorine atom and in doing so, both these atoms acquire the
electronic configurations of their nearest noble gases. (Fig 3.2)

Na —» Na" + &

e + Cl —— CI

Na + C| —— Nadcl

+ :
H x
i Na" 3 Cl %
: xx

|\,.\

Sodium: Chlorine Sadium Ch’fo(lde <
atom - . atom A O Aop\ \ion |
Fig (3 2): Transference df Eleptmn frum de)um to Chiotine Atom




{"-l‘;J N ’S\nl\n‘ariy, sodium also reacts with fluorine and bromlne to g[ve -sodium
fluoride and sodium bromide respectively.

It should be noted here that an electron or electrons, which take part in a
chemical reaction, come only from the outermost shells of the atoms. Sodium
chloride, formed as a result of the chemical reaction mentioned on the previous
page contains the positively charged sodium ions (Na") and the negatively
charged chloride ions (CI). These oppositely charged ions are then held together
by the electrostatic force of attraction. The chemical bond, thus formed, is called
an lonic or an Electrovalent Bond and the compounds having such a bond are
called ionic compounds.

Calcium, an alkaline earth metal, loses two electrons to form calcium
chloride (CaCl,). Fig (3.3)

Ca —— Ca" + 28

~

o X = “ﬂf'~\
2l 4 2g~—-3 30 N\ 20N\

; "-Flg (3 3) Format:on of CaCI

There ions then surround each other three dimensionally to form a crystal
|lattice.
Examples of ionic compounds are KCI, Mg F, NaF, Kbr, CaF,




Ctystal Lattlce NaCI . j: Tl g A Crystal Iattlce Caclz
Flg (3 4) Crysta! i.attlces of NaCl and CaCiz W el : l :

An ionic bond is therefore a bond WhICh is formed by the complete

transference of electron or electrons from one atom to another atom.

Vale“t BOI’]CI : ) ’___\.__\_:—.\ |‘rI\f, I"'.

During the formation of an |oh|} bonq fhe atdr‘h; IGWer the|r energy by
the transference of an ele;::tcen a,nd hus acqulre the electronic configuration of
the nearest noble gas Hoﬁvevér, :\t isnotthe only way by which atoms can lower
their energy: $q> 8 atems ‘decrease their energy by mutually sharing their
ele }rpnm Vis can be explained as follows.

When two atoms approach each other in order to form a bond, they
undergo important changes in their energy. The electrons belonging to one
atom will come under the attractive influence of the nucleus of the other atom.
This is the new farce of attraction and will be responsible for lowering the energy.
The electrons and the nucleus of one atom will also repel the electrons and the
nucleus of the other atom. This is the force of repulsion and will abviously
increase the energy. The two atoms will bring themselves at such a distance so
that the attractive forces dominate the repulsive forces. The total energy at this
distance will be minimum and thus a stable molecule is formed. A covalent bond
is therefore a bond formed by the mutual sharing of an electron pair
provided by the bonded atoms. This is called a single covalentbond.

In some compounds, the atoms share two electrons each to form a
double covalent bond. In the same way atoms can share three electrons

each to forma triple covalent bond. Douhle and trlple covalent bonds have-'_l \

.......

between the two atoms. A smgle covalént bond i ls represented bya smgle
line(-), a double covalent bond is/ Fepresefnted by two hnes (=) while a triple
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ctrons
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ohd is represented by three [ines(=). The mutually shared ele

NN

may be shown by a dot or a cross. The formation of single, double and triple
covalent bonds in different molecules is explained in the examples shown in Fig

(3 3).

What type of elements form covalent bond? :
How covglent bond s dlfferentfrom an ionic bond'f‘ %

x‘\(‘“N s

Flg (3 S) Formatlon of Smgle, Doubie and Trlple Covale;nf\ gqmis - :’:\ \\’\ U
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Formation of Covalent Compounds

Water
A water molecule is formed when two hydrogen atoms share their
electrons separately with the electrons of one oxygen atom.

Carbon dioxide

A carbon dioxide moleculg is faymed when an ‘atom bf éa?bén Ehares its
four electrons wnth two oxygen atcﬁms' Eéch @xygen \atdrm also shares two

electrons.
QRN
N Y
xnx
«x 0%
ae L
O = C = O
Ammonia Hydrogen cyanide
. L . LR ] - }{ WX
H><1:~|><H H""T_H HxeCex N
& X
0 H H-C=N

Methane




Methanol

H H

. |

. XX XX
HxeCexQxsH fol o e L0 v ]

. xX A X

X |

H H

 Fig (3.6): Formation of Covalent Compounds -

_ Exercise _
Draw electron dotand cross structure ofthe followmg compounds e~
S HPCS0,801 kS Tl i e N O

< L R "~--

It is quite clear from the exacﬂples khqv\(n .a[bove\‘tha\t gﬁer mutually
sharing their electrons; ‘the bonded atoms ak;ﬁlumeihe ‘electronic configuration of
thenearestnoblegﬁs \T 0\ .-\

N\ N Coordinate covalent bond is a type of covalent bond in which the shared
electron pair is donated by one atom only. This bond is formed when a molecule
has an electron pair to donate to another molecule. The molecule which donates
the electron pair, is called a donor while that which accepts it is called an
acceptor. An arrow head (=) pointing towards the acceptor represents this type

ofbond. Following examples will help to explain this bond.

Hydronium lon (H,0")

Acids provide protons (H") when dissolved in water. This proton has an
empty outer shell and can accept a pair of electrons present on the oxygen atom
inwater molecule. Asa result ofthis, a hydroniumion (H,0") is formed. {Fig 3.7)




The p05|t|ve charge covers whole of the hydron[um ion. After the
formahon of hydronium ion, there does not remain any difference between a
coordinate covalent bond and a covalent bond. All the three bonds of oxygen
behave exactly alike.

Reaction Between NH; and BF;

A reaction between ammonia (NH;) and boron trifluoride (BF3) is another
example of the formation of a coordinate covalent bond. During the reaction, an
electron pair from nitrogen of ammonia fills the partially empty outer shell of
boron presentin boron trifluorinde Fig (3.8).

?'Ethyl Alcohol

ﬁg (3 3) Formataon of Boron tnfluormde ammoma, ammanium chlorlde
and protonated ethyl alcohol

In the above example, a coordinate covalent bond in ammonium chloride

links nitrogen of ammonia and the proton. The positive charge is spread all over
ammonlurn lon All the four bonds between mtrogen and hydrogen In \

.....

between a covalent bondanda coordmate cova!ent bohdhes |ntheway they are
formed. Once such bonds are fotmed there does not remain. any difference.




‘Draw the pictures of coordinate-covalent bond formed between:

-';i(’a)_BfF;andA'ICIa.l_ ST z
OCHOCH andH

¢

. Exercise’

; Whlc h e\:ohpﬁiuhd is not able to form :a,:;:é.;_c.\.gr.c' 'i__r'ja:t_éiéb\'fa Ient bond?

‘3.3 Metallic Bond

The characteristics shown by metals are very different from those of ionic
and covalent compounds. This suggests the presence of different types of
binding forces among the metallic atoms.

o~

g T g PR —, 0\ M\ "\ \ )
s of Metals. . &)\ (CONUL

o O\ A [(elo
1. Metals usually show metallic luster, ~ |\ | || | \ \ N
e AV e L A WA )
2. Metals usuajlth{;\ve highmelting @d_bQHjﬂg{bbfhtS. Y
3. Metalsare good'dond Getorsiof heatand electricity.

4. Metals _,a-(ﬁuép#‘{h!_jg'h_é rd'and heavy.
_,\5;-\“};11%113|'|\§@§n bemade into different shapes by applying pressure.
TI't\ei‘_L,QtHarécteristics of metals can be explained if we know the nature of binding

forces present between theiratoms.

Usually metals have low values of ionization energy. Their atoms can
therefore, lose their outer electron or electrons easily. In other words, the nuclei
of metallic atoms cannot hold their outer electrons firmly. For example, in
sadium metal, each sodium atom is surrounded by eight other sodium atoms.
The outer electrons of these atoms move freely between the vacant spaces
present between atoms because of the loose linkage they have with their nuclei.
No electron remains attached with any particular nucleus. Instead, all the
~electrons, at the same time, get attached with all the nuclei. When all the atoms
attract all the electrons collectively, obviously they will be bound together. A
metal will appear to have a sea of electrons in which all the nuclei of atoms are
submerged. A metallic bond, is therefore a type of chemical bond which has

positively charged ions bound together by the mobile electrons. Fig (3.9) 7\
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Fig (3.9): Metallic Bond in Sodium Metal

The strength of a metallic bond depends upon two factors: the number of
positive charges present on the positive ions and the number of mebile electr §\
set free by each atom. in sodium metal, for example,ea &dlbn}at\qm éts‘free
only one electron. The metallic- bonti)]n/stxéii\l.lrn*H rriet \the\réfore not very
strong. In magne m /Ighe ch gne\smm\afeh” releasés two electrons to
acquire two posrc(ve tgh rgées 'Fh }pletall‘/\ bond in magnesium metal will
evidently b&é g‘r \than-that in sodium metal. This explains why the
"ﬁﬁ}\;ﬁw \al r‘helts ata hlghertemperatu rethan sodlum rnetal Flg (3 10]

Flg {3 10): Metalllc Bond in Magnes:m Metal

The presence of freely moving electrons in metals makes them good
conductor of heat and electricity. Moreover, in metals, the atoms are strongly

.\
.|'

rows of atoms slip pass the Iowgr rows. As a rieéult\, thei; hapefsfare changed
Metals can, therefo re, be easuly drawni mtb wr;es éﬂ/d Sheets, 4g (3.11)
A . \ /




Pressure

Metals are extensively used in many industries. They are used in machinery,
- automobiles, railways, air crafts, rockets, in construction industry, in electronics
industry, in jewellery, in electricwiresand many more. = | ; ~ A\

—.
‘I .
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3.4 Electropositive Character of Metal “\\’ (8o~

Metals generally have a tendg-ncy to {DSe eﬁlectr:ohs 'tso‘form positive ions
called cations. This] opeﬂ:x m;a ledthe bieefrﬁpos:tlve character of metals. This
propertyisalsor Ered ﬁﬁ the reactlwty of the metals. Metals which lose electron
or elec oma‘e\aﬁ_@ ate considered more reactive. For example, alkali metals (Na,

)\{in !méﬁ’ry electropositive elements and thus they undergo reactions very
easily. Sodium and potassium react vigorously with water and halogens to give
their respective hydroxides and halides. They also react with acids to give salts
and water.

Alkaline earth metals (Mg, Ca), on the other hand, lose their outer
electrons less easily and thus they are less electropositive than alkali metals. Their
reactions towards water and halogens are also less vigorous.

Aluminum is also highly electropositive metal. It reacts readily with
mineral acids to form salts and water.: :

3.5 Electronegative character of Non-metals

Non-metals have an affinity towards electrons. They tend to gain
electrons and become negatively charged ions called anions. They are therefore,
named as electronegative elements. Fluorine is the most electronegative—,
element in the periodic table followed by oxygen, mtrogen and chlorme Nmnw
metals readily react with metals formmg ionic bonds: Noh metals also ‘combine
with other non- metals to forma Vﬂde va»nety o‘f molecuiar subétances




Compare the properties of ionic and covalent
compounds.

;3.&" !

- In ionic compounds oppOSIte[y' ‘l Covalentcompounds mostly exist
'__charged ions are properly ! as d|screte neutral molecules.
arranged to give a. crystallme "%There emstsa strong electrostatuc-
structure. 'As a whole the ‘I_::f'-attractuon'betweenthe two nuclei
E: -.-.compc:und is neutral There exusts- ~and the shﬁred electrons.
“"a strong electrostat:c force 2. Covalentcompounds are made of'l'_-
p ;3__'_';betweenthe|r|ons | two.or morenon-metals. Lower
2. lonic compounds are- usually ~ molecujar mass covalent
: -._:ij'sollds havmg high meltmg and 'compoun:d ere gases or low
- boiling points. The melting pomt  boiling: |[C|UIdS High molecular
~ of sodium chloride is 800° C1 - --masscovalentcompoundsextstaﬁ

because it is difficult to break the solids. Generally, tﬁey have Lower o

~'strong electrostatic. forces qf r‘neltmga \bﬁmgﬁﬁm‘ts‘ "
““attraction between the oppDSgtejm \‘ § Th\eyereds&ally insoluble in water
_chargedlons O : ' A.;‘ubut solub{e in-non-polar solvents
3. lonic_com ounds. e\ ilkeether;benzeneand acetone.
L luble Tq Ihr;kglvénthkewater , 4 They are esually bad conductor of
4\\1'[3.[93; la\re usually good conductor g electncrc i, s U IRELS
of electricity in molten state or fnd
~ solution form. Their conductanee

E is due to the presence of free |on51

3 7 Intermolecular Forces of Attractlon

The forces of attraction which are present between the molecules of
elements and compounds are named as intermolecular forces of attraction.
There attractive forces are generally very weak as compared to the bonding
forces present between the atoms of substances. Among the three states of
matter, these forces are the weakest among the molecules of the gases and the
strongest among the molecules of solids.

The intermolecular forces of attraction are of many type: some are weak

and other are relatively strong. They affect the physical properties of the_

the higher is its boiling pomt andyviceversa. SlmrlarlystrongerlthemtermolecuIar
forces the higher wi I\l bethe rnelti ng paint of 8 solrd
AN dg’




These attractlve forces are present between the molecules of a polar
compound like HCI. Hydrogen and chlorine attract the shared pair of electron
between them with different force. This force of attraction of an atomiis called its
electronegativity. Since the electronegativity of chlorine is greater than that of
hydrogen it attracts the shared pair of electron with greater force. As a result the
bond between hydrogen and chlorine becomes polar as shown in the following

H™ % CI®
Due to these partial charges the molecules of HCl start attracting each
other. These forces of attraction are called dipole-dipole forces. (Fig 3.12)

iy Fi‘gl(s* 12} Dlpﬁle-l):pple Attractlon ..

1| H‘He Lompc':unds which have this type of attractive forces will show
relatlvely higher melting and boiling points.

. Hydiogen Bohding
Hydrogen bonding is a special case of
dipole-dipole attractive forces. When
hydrogen is covalent bonded to highly
electronegative elements like F, © or N then
the large difference of electronegativity
values will make the covalent bond highly
polar. As a result strong dipole-dipole
attractions are observed among the
molecules. For example, in H,O, The O—H
bonds are highly polar. Due to this strong
attractive forces are developed between :
water molecules as shown in the Fig (3.13). Fig (3.13): Hydrogen hon@l )\

This attractive force present between the molecule*s of water s called
Hydrogen Bondmg \\ 20\ (L VAU V@

Hydrogen
bond



"‘The strength of the hydrengen bonds causes water to have relatlvely
higher melting and boiling points as compared to compounds like H,S and NHa.

3.8 Nature of Bonding and Properties

In ionic compounds, the oppositely charged ions are held together by the
strong electrostatic force of attraction in the form of a crystal lattice. Since the
ions are rigid in ionic compounds, such compounds therefore exist in the form of
very stable solids with significantly high melting points. Since ions are spherical
and oppositely charged they can surround each other from all the sides, ionic
bonds are non-directional. This arrangement of ions is called crystal lattice,

If an external force is applied on the crystal lattice, it breaks easily. It shows
that ionic solids are highly brittle. In the solid form, ionic compounds do not |
conduct electricity because ions are tightly held and cannot move. However, in
the molten state, the ions get free and start conducting electrlaty lonic solLds aren |
also generally soluble in water. Water not only breaks the ereistms‘tat\é thcé of -
attraction but also hydrates the resultmg free ircms \ﬁg [3 14) (0™

NENK :,: :
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Hydrated-Na'  Fig(3.,14): Hydration of fons — Hydronium ion
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lanic- compounds in an aqueous solutlon also conduct electncuty because
the free ions can now move towards their respective electrodes. lonic .
compounds generally react in an aqueous solution. When we mix two solutions
of ionic compounds, the positive ions of one compound may react with the
negatlve ions of the other to form a new compou nd.

NaCI o AgNO; @ e-ig» Na o 4_;_-:_'-'C'-I',aq, + Ag'g + NOGy

AgCIm & Na m', # NO'3('aq,'

White preC| pitate of silver chlorlde comes out of the aqueous solution.

Al

LY}

Conduction of ionic compounds in molten state and in form-of amaqueous soluﬁon- he
has been utilized to prepare many mpor{aﬁt qlemants and éompound&l:or example,
electrolysis of molten sodium chlgﬁde gweé u& sackum metal and chlorine gas.
Similarly elecir‘ltowﬂs otﬁqueoué %dnim chlor.ldé- gives sodium hydroxide and
chlorine gas. ‘-Fi-., \ \\ (
D:amondﬁ ueftotheirexcephonal hardness are h|gh[yvaiued in industries. Diamond
\eH gia‘s‘ utters are used to make clean cuts inglass. Diamond-tipped drill bits are
\"j‘:\ N j Ju edto &‘r;l[through hard rocks in mining cperation.
' Graphtte is used in pencils, in pollshes and to make crucibles. Graphite electrodes are
used in battery cells and in electric arc furnacesto produce steel. -

@ Aucau MeTaLs @ veaons D HoaLE sasss
£y mraune ennrs veras @ otHer ]

& Taansmion METALS &) vaLosEns @ rennicozs
& rosTTRANSITION METALS 3 UNKOWN PROPERIES




"‘Covalent elements and compounds behave very dn‘ferently from ionic
compounds. Elements present at the right side of the periodic table exist as
covalently bonded diatomic molecules, for example nitrogen(N,), oxygen(O,),
fluorine(F,) and chlorine(Cl,). Due to very weak forces of attraction between their
molecules, their densities and boiling points are very low. Bromine (Brz) exists as
volatile fuming liquid while elements like carbon, phosphorous and sulphur exist
as covalent solids. All these solid elements exist both in amorphous and
crystalline forms.

Coal is the amorphous form of carbon whereas diamond and graphite are
its crystalline forms. Coal is used as a fuel in electricity generating plants. In
diamond, each carbon atom is surrounded by four other carbon atoms linked
together by strong covalent bonds. Due to this rigid structure, diamond is the
hardest thing on this planet. It is used as a cutting, polishing and drilling tool.

~

Graphite consists of a layered structure, made of he Qnawmfgs b f\
carbon. Since layers are not bonded strongly, they- arlelp past* aghﬁther

Graphite is thus used as a IUbflCPﬂt wﬁhd,ust‘ q?l.\rther these Iéyers in graphite
have mobile elec];rgns in be’aq)e themx,Grhpﬁtte |s a good conducter of
electricity and itis aTs*g L}éetf as an elé&bde

Blna% Qpiaiem‘\ cc‘ampounds generally exist as low temperature boiling

\a er. Methane (CH,), ammonia (NH,), hydrogen sulphide (H,S),

Ogen chloride (HCD), nitrogen dioxide (NO,), carbon dioxide (CO,) and

sulphur dioxide are all covalent compounds which are gases at room
temperature.

Water and hydrogen fluoride, on the other hand, are liquids at room
temperature. Liquid water has a high boiling point because strong
intermolecular forces are present between its molecules. Covalent molecules like
hydrogen chloride, sulphuric acid and nitric acid ionize completely in water
behaving as very strong acids.




5 The force of attractlonwh:ch keeps the atoms together is called a chemlcal bond :
Bt Bond wh:ch is formed by the transference of oné or more electrons is called ronlc":
: ".bond : . L ST :

_I;A_covalent bond fs’ formed by the mutual’ sharull of ele

. covalentbond maybesmgle,double ortrlple A
X ',When an electron palr 1s shared by one atorn on
5-£_'bond" T L A el SOt s
" lanic solids are crystalllne compounds with hlgh rr Iting an
generaliy soluble inan aqueous solutlon

éPropertie's'of ionic ancl covalentcompounds are a ‘equat,ely explgl i dc

Atoms form bonds with other atoms to stab:[:ze tpemselves by obeymg duplet and
octet rules . BH_ AR ik i

type of attractwe forces pr '
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1 .\\J {\J SW( ) the correct answer.

(if)

(iii)

When molten copper and molten zinc are mixed together, they give rise
to a new substance called brass. Predict what type of bond is formed
between copper and zinc.

(a) Coordinate covalent bond (b) lonicbond

{c) Metallicbond (d) Covalentbond

Which element is capable of forming all the three types of bonds;
covalent, coordinate covalent or icnic?

(a) Carbon (b) Oxygen

(¢) Magnesium {d) Silicon

Whyis HO a liquid while H,Sis a gas?

(@) Because in water, the atomic size of oxygen is smaller than that of

sulphur
(b) Because water is a polar compound and there exists strong forces of -
attraction between its molecules N X

(c) Because H,0O moleculelsllghterthan Hﬁ-ﬁi‘\ffﬂ\\l [ (o. \o\o~=—"




(iv)\" “Which ofthe following bonds is expected to be the weakest?

(a) C-C : (b) Cl-
(¢) O-0 (d) F—F
vy  Which form of carbonis used as a lubricant?
(a) Coal (b) Diamond
(¢) Graphite (d) Charcoal
(vi)  Keeping in view the intermolecular forces of attraction, indicate which
compound has the highest boiling point.
(a) H.O (b) H.S
() HF (d) NHs;
(viij  Which metal has the lowest melting point?
(@ Li (b) Na
(c) K (d) Rb ~
(viiiy  Which ionic compound has the hlghest melting pomt? ﬁ‘\v@gh
(a) NaCl \f .M, A\S ;e\\f’f" ‘
(©) LiC ~. /\ /; f\.( )x*c\g\ -
(ix)

e

Vi,

Which compothd conta h \Aa) Htan&omc bonds?
(a) Mgcl, ?i\gm\ 0 \ \i\ (b) NH,CI

(c ia\d \ (d) PCl,
‘ﬁi hrongofthefoliowmghasadoublecovalentbond?

a) Ethane {b) Methane
(c) Ethylene (d) Acetylene

Questions for Short Answers
What type of elements lose their outer electron easily and what type of
elements gain electron easily?

Why does lower molecular mass covalent compound exist as gases or low
boiling liquids.

Give one example of an element whlch exists as a crystalline solid and it has
covalent bonds inits atoms.

Which property of metals makes them malleable and ductile?

Is cordinate covalent bond a strong bond?
Write down dot and cross formulaof HNO3. . PN\
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Constructe &%4 nse\Q tio
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tions
Why F§ *ﬁﬂlﬁ\d il Hf:l is a gas?

i, \\Jw yﬁbva ent compounds are generally not soluble in water?

i
v,
V.
vi,

4.
i.
ii.
iil.
iv.
V.
Vi

5.

.

-
1.

How do metals conduct heat?

How many oxides does nitrogen form. Write down the formulae of oxides?
Whatwill happen if NaBr is treated with AGNO;3 in water?

Why does iodine exist as a solid while Cl, exist as a gas?

Descriptive Questions

Explain the formation of an ionic bond and a covalent bond.
How doions arange themselve to form NaCl crystal.

Explain the properties of metals keeping in view the nature of metellic bond.
Compare the properties of ionic and covalent compounds.

How will you explain the electrical conductivity of graphite crystals?
Why are metals usually hard and heavy?
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The formula of AICl; in vanciur pﬁaée}s Alzdls wh ich & ieans it exists as a
dimer. Explain the/l}aon,drhg I::{etwee\n its two molecules?
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