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Chemical Bonding

B IMPORTANT POINTS TO REMEMBER [N

1. An atom is electrically neutral. The number of positively charged particles (i.e., protons) are equal to
the number of negatively charged particles (i.e., electrons).

2. Every atom tries to attain the stable electronic configuration of nearest inert gas, i.e., eight electrons
in the valence shell (except Helium which is having 2 electrons in valence shell).

3. Atom attains the stable electronic configuration by either losing, gaining or sharing electrons.

4. Ion : When an atom loses or gains electrons, it gets converted to electrically charged particle called an
ion.

5. Cation : When an atom loses electron, it gets converted to positively charged particle called cation.
6. Anion : When an atom gains electron, it gets converted to negatively charged particle called anion.

7. Electropositive elements : The elements which easily loose electrons and acquire positive charge
are called electropositive elements. Metals are electropositive elements. |

Example — Na*, K*, Ca®*, Mg**, AI’* etc. f

8. Electronegative elements : The elements which easily gain electrons and acquire negative charge
are called electronegative elements. Non-metals are electronegative elements.

Example —Cl ,Br ,1 ,F, 02", SQ_, N ete.

9. Ionic bond : The bond formed as a result of transference of electrons from the outermost shell of a metal
to the outermost shell of a non-metal is called an ionic bond or electrovalent bond. |

10. Ionic bonds are formed between metals and non-metals. Metals lose electrons and non-metals gain

electrons.

Example : Na Cl
2.8 1 2.8 1
Na”/—\-él:
Na—e > Na’
Cl+e > Cl

Na' = Cl

w-> Flectrostatic forces of attraction

11. As a result of transference of electrons, ions are formed which are held by strong electrestatic forces of
attraction.

12. The metals participating in an ionic bond formation should have low ionization potential.
13. The non-metals participating in an ionic bond formation should have high electron affinity.

14. The chemical compounds formed as a result of the transfer of electrons from the outermost shell of a
metal to the outermost shell of non-metal are called ionic or electrovalent compounds.

The compounds formed by the transference of electrons are called Ionic or electrovalent compounds.
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15. The properties of the ionic or electrovalent compounds are :

(i) Ionic compounds are hard solids. As their constituent particles are ions which are held by strong

electrostatic forces of attraction and hence they cannot be separated easily.

(i) Ionic compounds have high melting point and boiling point. They are non-volatile solids. As
in these compounds ions are held by strong electrostatic forces of attraction, so large amount of

energy is required to overcome these forces of attraction between the 1ons.

(iii) Ionic compounds do not conduct electricity in their solid state. However, they can conduct
electricity in their fused, molten and in their aqueous solution. In solid state, they do not
conduct electricity as the ions are not free they are held by strong electrostatic forces of
attraction. However, in their molten state the strong forces of attraction gets weakened and
thus, the ions become free to conduct electricity. In aqueous solution, the high dielectric
constant overcomes strong electrostatic forces of attraction thus, the ions become free to carry

the electric current.

(iv) Ionic compounds on dissolving in water allow the passage of electric current through the
the ions become free. Thus, they act as strong electrolyes.

(v) Ionic compounds are soluble in water but they are insoluble in organic solvents. As water has
maximum dielectric constant, therefore it decreases the force of attraction between the ions

and thus it forms free ions and hence they dissolve.

(vi) On passing electric current through molten, fused and aqueous solution of ionic compounds,

the ions dissociate and migrate towards electrodes.
(vii) Ionic compounds undergo fast reactions in their aqueous solution.

16. Covalent bond : The bond formed as a result of mutual sharing of electrons is called covalent bond.

17. The covalent bond formation takes place between two non-metallic elements.

18. When the same or different non-metallic atoms present in groups 14, 15, 16, 17 of periodic table

combine together, covalent bonds are formed.

19. Both the atoms participating in covalent bond formation should have high electronegativity, high

jonisation energy and high electron affinity.
20. During covalent bond formation, jons are not formed, only molecules are formed.
21. Non-polar covalent compounds : The covalent compounds in

which the combining elements have no or very slight difference
in their electronegativity are called non-polar covalent
compounds.

Example: H,, Cl, N,, O,

All hydrocarbons are non-polar covalent compounds, e.g., Methane, (CH,), Ethane (C,Hp),

Ethene (C,H,), Ethyne (C,H,) and Carbon tetrachloride (CCl,).

(i) A single covalent bond is formed by the sharing of one pair of electrons between the atoms, each
atom is contributing only one electron. A single covalent bond is denoted by putting a single short

line (—) between the two atoms.
(@) Formation of hydrogen molecule (H=1)

@E or H—H —> H,

(b) Formation of chlorine molecule (C1=2,8,7)

ETD oo —e

(ii) A double covalent bond is formed by the sharing of two pairs of electrons between the two atoms,
to acquire stable electronic configuration. A double covalent bond is denoted by putting a double line

(=) between the two atoms.

Chemical Bonding
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Formation of oxygen molecule (O = 2, 6)

Ao

(iit) Atriple covalent bond is formed by the sharing of three pairs of electrons between the two atoms.
A triple covalent bond is denoted by putting three short lines (=) between the two atoms.
Formation of nitrogen molecule (N = 2, 5)

CDN) o o i

22. Polar covalent compounds : The covalent compounds in which the combining elements have large
difference in their electronegativity are called polar covalent compounds.
Example : Hydrogen chloride gas (HC1), Water (H,0) and Ammonia (N H,).

23. In case of hydrogen chloride gas, chlorine is more electronegative than hydrogen, therefore chlorine
attracts the shared pair of electrons towards its side. Hence, chlorine acquires a partial negative
charge and hydrogen acquires a partial positive charge. Thus, the bond becomes polar.

EEO® (AOID)

Mutual sharing Chlorine is more electronegative than hydrogen.
24. The compounds formed by the mutual sharing of electrons are called as covalent compounds. i
The properties of covalent compounds are

(z) Covalent compounds are liquids or gases. Their constituent particles are molecules which are held
by weak van der waals’ forces.

(i) Covalent compounds are volatile compounds with low melting point and boiling point. As in
these compounds the molecules are held by weak van der waals’ forces, so less amount of energy is
required to overcome these forces of attraction. ‘

(i1z) Covalent compounds do not conduct electricity as they do not contain ions. They only contain
molecules. :

(tv) On passing electric current through the covalent compounds they do not ionize as they contain
only molecules and not ions. :

However, polar covalent compounds on dissolving in water produces ions and thus they can act as
electrolytes.

(v) Covalent compounds are insoluble in water but soluble in organic solvents.

(vi) Covalent compounds only contain molecules and their dissociation to ions does not take place.
(vit) Covalent compounds undergo slow speed of reactions.

Differences between Ionic compounds and Covalent compounds :

Ionic Compounds Covalent Compounds
(a) They are solid. (@) They are liquids or very soft waxy solids.
(b) They have high melting point and (b) They have low melting point and boiling point.
boiling point.
(¢) Ionic compounds do not conduct electricity| (c) Covalent compounds do not conduct electricity
in the solid state as the ions are held by because the ions are absent only molecules
strong electrostatic forces of attraction. are present.

But they easily conduct electricity in
fused, molten or aqueous solution.

(d) Ionic compounds are soluble in water. (d) Covalent compounds are insoluble in water but
soluble in organic solvents.
(e) Ionic compounds undergo fast reactions. (e) Covalent compounds undergo slow reactions.
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Reduction is the process of gain of electrons. It takes place at cathode. During reduction cation
gains electrons and get converted to neutral particle, e.g.

Nat am:———3Na

Oxidation is the process of loss of electrons. It takes place at anode. During oxidation anion losses
electrons and get converted to neutral particle, e.g.

CIr-e—— [C]] 2[Cl] —— Cl,
Reducing agents are electron donors. Metals are reducing agents.
Oxidizing agents are electron acceptors. Non-metals are oxidizing agents.

Reducing agent during the reaction gets oxidized and oxidizing agent during the reaction gets
reduced.

Consider the following reaction :

(@) CuSO, + Fe— FeSO, + Cu
i 00 (Reduction)
FE-9 ——= ; Fe* (Oxidation)

Copper ion gets reduced and iron metal gets oxidized, thus copper sulphate is an oxidizing agent
and iron is a reducing agent.

b) Mg + Cl, — MgCl,
Mg 2 —— Mg** (Oxidation)
Bl + 2ex—> 2CI7 (Reduction)

Magnesium is getting oxidized and chlorine is getting reduced thus, magnesium is the reducing agent
and chlorine is the oxidizing agent.

The structures of few electrovalent compounds are given below :

(i) Magnesium chloride (ii) Calcium oxide
Mg =2, 8, 2 Ca'=2,8,8,2
Cl=2 8 7 0=26
il Mg — 26" — Mg** Ca:ﬁét Ca - 2€:—> Ci*
Mg:“-(:fl: 2Cl + 26— 2CI° O+2e ——O0
; Mg + 2C1 =5 MgGl et —— a0

82. The structures of few covalent molecules are given below :

(i) Hydrogen (H,) H G D H orH—H

A single covalent bond is formed between two hydrogen atoms to form a molecule.

(ii) Chlorine (Cl,) mm or C1—C1

A single covalent bond is formed between two chlorine atoms to form a molecule.

(iii) Nitrogen (N,) «) or N=N

A triple covalent bond is formed between two nitrogen atoms to form a molecule.

(iv) Oxygen (O,) «B or 0=0

A double covalent bond is formed between two oxygen atoms to form a molecule.

Chemical Bonding 3%
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(v) Water (H,0)

Oxygen atom has electronic configuration 2, 6. | 8
: r i
It has six electrons in its valence shell and achieves or H—Q—H
octet by sharing two electrons, one each with hydrogen |

atom.

(vi) Ammonia (NH,)
Nitrogen atom have five electrons in its valence shell and can
achieve octet (stable configuration) by sharing three electrons,
one each with three hydrogen atoms.

(vii) Carbon tetrachloride (CCl)) II Cl
Carbon has four valence electrons. It can achieve octet 0 ‘E a0 + O]
by sharing four electrons one each with four chlorine atom. ‘ 1

(viii) Methane (CH,)

Carbon atom has four electrons in its valence shell. In order to complete octet it shares four electrons;
one each with four hydrogen atoms. :

33. Coordinate bond : The bond in which the sharing of electrons takes place on the part of entirely one

atom is called coordinate bond.

34. The formation of hydronium ion takes place by coordinate bond formation.

-t
———+—> Lone pair of electron

v e
H -

The pair of electron which does not take part in bond formation is called as lone pair of electron.
35. The formation of ammonium ion also takes place by coordinate bond formation.

H +
. I
NH3;+H — H—-ll\l—arH
3 H —
Ammumum 10N
i | : ‘._ .,” : " ?.- 3 :\:F \ e - v’ -i' 'Wm--"v" ‘ o ‘ ~;_-:' 5 >H;:‘t \3“‘::‘%*?%‘
PHEVIDUS YEAHS' wm % ol B e ST f ":"ﬂ-?:?; e -: "'1:' il -E ‘ég\:gm 5\“ '?‘”‘ff %K{\ 'i'_ i w*gm\r.; %gﬁa ﬁ 4}353""5"“?/:‘“\“

2012 Q2. There are three elements E, F G with
atomic numbers 19, 8 and 17 respectively.

(i) Classify the elements as metals and

Q1. Draw an electron dot diagram to show the
structure of hydronium ion. State the type

of bonding present in it. [3] non-metals. 3]
(ii) Give the molecular formula of the
Ans.H-xO: H| _ [H—O->H o "~ compound formed between E and G
[ H }}r l: fll ]‘CO e and state the type of chemical bond
in this compound. =
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Ans. (i) Non-metal-F,G
Metal - E
(ii) EG, ionic compound.

2011

Q1. Why Hydrogen chloride can be termed as a
polar covalent compound ? [1]

Ans.Chlorine is more electronegative than hydrogen,
therefore, the shared pair of electron lies closer
towards chlorine and hence the bond becomes
polar.

Q2. Fill in the blanks from the choices given
below:

(i) In covalent compounds, the bond
formed is due to the (sharing/
transfer) of electron.

(ii) Electrovalent compounds have
(high/low) boiling point.
Ans. (i) Sharing (i7) High
Q3. By drawing an electron dot diagram, show
the lone pair effect leading to the formation
of ammonium ion from ammonia gas and

...........

llllllllllll

Q2.

Ans.
Q3.

Select the correct answer from the choices
A, B, C and D which are given.

Among the following the one which is
composed of all the three kinds of bond
(ionic, covalent and coordinate bond) is
A. Sodium chloride

B. Ammonia

C. Carbon tetrachloride

D. Ammonium chloride. [1]
D
Element - Group numbers

B IAorl

H VIAor1l6

F IVAor 14

J VII Aorl7

C II Aor2

K VII Aor 17

(i) Write the formula of the compound

between B and H.

(ii) In the compound between F and J what

type of bond will be formed.

hydrogen ion. 2] (iii) Draw the electron dot structure for the
Ans. compound formed between C and K. [3]
H = =t @ g b 5. K:
- o i Ans. () B,H (i) Covalent bond (i) C:ZJ &
FHNG T —> Hil:(I,’EI—I or H——IIJ-—)vH - ‘K
X .
H Loy TRy L ol - 2008
2010 Q1. Which of the following is not a common
characteristic of an electrovalent
Q1. Match the column A with column B. compound ?
Column A Column B A. High melting point
(i) Sodium chloride | Covalent bond B. Conducts ilectmc}:ylwhsn mo‘;t‘en
(ii) Ammonium ion Ionic bond C. Consists of oppos: f’ y;- Argsauons :
(iii) Carbon tetrachloride.| Covalent and D. Ionizes when dissolved in water. (1]
" | Coordinate bond | | ADS- D '
Q2. What are the terms defined below ?
Answer as follows: :
: . d : (@) A bond formed by shared pair of
(i) correct item from B matching sodium electrons, each bonding atom
3 chloride. : e contributing one electron to the pair.
() correcif 1t¢.am 2 atcing (b) A bond formed by a shared pair of
ammonlu*f:l 61l BHU EY O | : (2] electrons with both electrons coming
Ans. (i) Ionic bond (ii) Covalent and Coordinate from the same atom. (2]
bond (i) Covalent bond Ans. (a) Covalent bond (b) Coordinate bond
— 2009 2007
Q1. Ac?va‘lent compoul}d which behavt?s ke Q1. (i) Name the charged particles which
an ionic compound in agqueous solution.[1] oacdl OB e S Bhicer oy ¢ to | form

Ans. Hydrogen chloride.

electrovalent compounds.
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(ii) In the formation of electrovalent
compounds, electrons are transferred
from one element to another. How are
electrons involved in the formation of
a covalent compound ?

(Zii) The electronic configuration of

nitrogen is 2, 5. How many electrons

in the outer shell of a nitrogen atom are

not involved in the formation of a

nitrogen molecule ?

In the formation of magnesium chloride

(by direct combination between

magnesium and chlorine), name the

substance that is oxidized and the

substance that is reduced. [5]

(tv)

Ans. (1) Cation and anion
(i) Electrons are mutually shared
(z11) 2 electrons
(iv) Magnesium is oxidized and chlorine is reduced.
2006
Q1. (i) What is a lone pair of electrons ? [1]
(z1) Draw an electron dot diagram of a
hydronium ion and label the lone pair
of electrons. [2]
Ans. (i) A pair of unshared electrons in a covalent

molecule is called as a lone pair of electrons.

- -1+
C"/\Lone pair of electrons

Hx -O- xH
H

(11)

Q2. Choose the correct answer from the
choices A, B, C and D.

() The property which is characteristic of
an electrovalent compound.
A. it is easily vaporised.
B. it has high melting point.
C. it is a weak electrolyte.
D. it often exists as a liquid.
(i) When a metal atom becomes an ion
A. it loses electrons and is oxidised
B. it gains electrons and is reduced
C. it gains electrons and is oxidised
D. it loses electrons and is reduced. [2]
Ans. (i) B (it) A
Q3. Identify the following reactions as either
oxidation or reduction.
(I) O +2e — O* (it) K-ee— K
(iii) Fe®* + e — Fe**
Ans. (i) Reduction (ii) Oxidation

[3]
(¢iz) Reduction

M Together with® Chemistry (ICSE)-X
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2005

Q1. Fill in the blanks.

(/) As we descend the electrochemical
series containing cations the tendency
of the cationstoget (oxidised/
reduced) at cathode increases. r
The (higher/lower) _ the
concentration of an ion in a solution,
the greater is the probability of its
being discharged at the appropriate
electrode. [2]
Ans. (i) reduced, (iz) higher

Q2. Explain why solid sodium chloride does

not allow electricity to pass through it.[1]

Ans. Solid sodium chloride does not allow the

electricity to pass through it as the ions are not

free and they are held by strong electrostatic

forces of attraction.

Compound X consists of molecules. Choose.

the letter corresponding to the correct

answer from the choices A, B, C and D

given below :

(i) The type of bonding in X will be

(A) ionic

(B) electrovalent

(C) covalent

(D) molecular
(i) X is likely to have a:

A. low melting point and high boiling

point.

B. high melting point and low boiling

point. ‘

C. low melting point and low boiling

point.
' D. high melting point and high boiling
point.
(Zii) In the liquid state, X will

A. become ionic

B. be an electrolyte

C. conduct electricity

D. not conduct electricity.
Ans. (1) C (22) C (zir) D

Q4. (i) Acids dissolve in water to produce
positively charged ions. Draw the
~ structure of these positive-ions. :

(i) Explain why carbon tetrachloride does

not dissolve in water.

(Zii) Element Q and S react together to

form an ionic compound under normal

(i7)

Q3.

-

[3]
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conditions. Which physical state will
the compound QS exist in ?

(iv) Can Q and S both be metals ? Justify
your answer.

(4]

(11) Carbon tetrachloride does not dissolve in
water as it is a covalent compound.

(iii) Under normal conditions QS exists in a solid
state.

(iv) No, both Q and S cannot be metals as

: SR S e e e i e g ¥ i R ST W R e
i SRR TR s e S L . . E i e B ‘:J"ﬁ ; R

Choose from the following ionic
compounds, polar covalent compounds
and non-polar covalent compounds :

(a) NaCl

(b) Methane

(¢) Oxygen molecule

(d) Hydrogen chloride gas

(e) Calcium oxide

(H) Ammonia
Ans.| (a) | NaCl Ionic compound
(b)| Methane Non-polar covalent
compound
(c) | Oxygen molecule Non-polar covalent
compound
(d)| Hydrogen Polar covalent
chloride gas compound
(e) | Calcium oxide Ionic compound
(f)| Ammonia Polar covalent
compound
Q2. Name the following:

(a) Polar covalent compound which, on
dissolving in water, produces ions.
(b) The type of bonding present in metallic
chlorides.

(¢) The type of bonding present in non-
metallic chlorides.

(d) The bond formed by the mutual
sharing of electrons.

(e) The bond formed by the transference
- of electrons.

() An ion formed by the loss of electron
" from the neutral atom.

between @ and S ionic bond formation takes
place. This kind of bond formation takes
place between metals and non-metals.
Metals can form only cations but not anions.

Q5. Electrons are getting added to an

Ans.

element ‘Y.
(i) Is ‘Y getting oxidised or reduced ?

(ii) What charge will ‘Y’ have after the
addition of electrons ?

(iii) Which electrode will Y’ migrate during

the process of electrolysis ? [3]
(i) Reduced

(it) Negative charge

- (111) Anode

Ans.

Q3.

Ans.

e S S A B o et b o ok " R R i ool e Bt . N : . T S L
R .-.. LR e T e e R AL RO i ol o 3
B B g i S i AR i Fi & 3 =
k| o * LY i b2 :
e | R
i
= Tk I e ' = o
5 | iy
... - T i

(g) An ion formed by the gain of electron
by the neutral atom.

(h) Outermost shell of an atom.

(i) The electrons present in the outermost
shell of an atom.

j) Elements having eight electrons in the
outermost shell.

(a) Hydrogen chloride gas

(b) Ionic or electrovalent bonding

(¢) Covalent bonding (d) Covalent bond
(e) Ionic bond (f) Cation

(g) Anion (h) Valence shell
() Valence electrons

(j) Inert gases or noble gases

Element et B C D

Electronic 2,8,1 2,8,7 2.5 1

configuration .

(@) What type of bond is formed between
() Aand B @i) Cand D

(#ii) Band D (iv) Molecule of D
(v) Molecule of C (vi) Molecule of B

(b) What is the formula of the compound
formed between

() Aand B (i) Cand D
(iii) Band D
(@) (i) Ionic bond or Electrovalent bond
(ii) Covalent bond (iii) Covalent bond
(iv) Single covalent bond
(v) Triple covalent bond
(vi) Single covalent bond

@) ) &B. - G5 CD, (iti) DB
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Electron present
Element | Proton in ion formed
from element
P 9 10
Q 20 18
R 11 10
S 18 18

(a) Identify the element which forms
(i) cation (ii) anion

(b) Identify the element with complete

octet.

(c) What type of bond is formed between
Qand P?

(d) Give the formula of the compound
formed between Q and P.

(@) @)Qand R (i) P

b) S

(¢) Ionic bond

d) QP,

Give reasons, why :

(a) Solid Sodium Chloride does not
conduct electricity.

(b) Molten Sodium Chloride conducts

electricity.

(¢c) Sugar solution does not conduct
electricity.

(d) Ionic compounds have high melting
point and boiling point.

(e) Bond formed in Hydrogen molecule is
non-polar covalent bond.

(@) Solid Sodium chloride does not conduct

electricity because the oppositely charged

ions in Sodium chloride are held by strong
electrostatic force of attraction and hence,
they are not free to carry electric current.

Molten Sodium chloride conducts electricity

because the electrostatic forces of attraction

are overcome by heat energy. Therefore, the
ions become free to carry electric current.

Sugar solution, being a covalent compound,

does not conduct electricity. As the ions are

absent only molecules are present.

(d) The constituents of ionic compounds,
i.e. oppositely charged particles are held by
strong electrostatic forces of attraction
therefore large amount of heat is supplied

to separate the constituents from their
lattice. So to melt, it requires high amount
of energy.

(b)

(c)

Tagethen with® Chemistry (ICSE)-X

(e) The combining elements in hydrogen
molecule are identical, i.e. they have no
“difference in their electronegativity. Hence,
the shared pair of electrons lies exactly in
the centre of two combining atoms.
Therefore, the bond formed is non-polar
covalent bond.

Q6. State which of the following are oxidised

(vii) N— N*
(ix) Cu—> Cu**
Ans.

(vit) Reduced
(ix) Oxidised

Q7.

(iii) Fe — Fe**

(it1) Oxidised

or reduced.
i) 0*— 0 (ii) Zn — Zn**

(iv) Fe** — Fe*

(vi) S— S§*
(viii) C1I"—> Cl,

(x) Cr— Cr**

(iz) Oxidised

(tv) Reduced

(vi) Reduced
(viii) Oxidised

(x) Oxidised
Identify the type of bond expected to form
between the pair of elements with thé
following atomic number. Identify the
element and predict their formula also.

(v) Fe** — Fe

(z) Oxidised

(v) Reduced

() 1317 (@i) 11,9
(Zii) 6, 1 (iv) 20,1
Ans.
Atomic Name of Type of Formula
- Number element bond
(1) 1 Hydrogen | Polar covalent | HCI
17 Chlorine bond
(1) 11 Sodium Ionic bond NaF
9. Fluorine
(iti) 6 Carbon Non-polar CH,
;! Hydrogen | covalent bond
(iv) 20 Calcium Ionic bond CaH,
1 Hydrogen |
Q8. How many covalent bonds and coordinate

Ans.

bonds are present in

(z) Hydronium ion (i) Ammonium ion

Name of No. of No. of
the ions Covalent | Coordinate
bonds bonds
(1) Hydronium ion Two - One
(I1) Ammonium ion Three One

Q9.

State the type of bond present in 
(i) Non-metallic chloride
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(i) Metallic chloride

(iii) Chlorine molecule

(iv) Nitrogen molecule
Ans. (i) Covalent bond

(iit) Non-polar covalent bond

(iv) Non-polar covalent bond

Q10. The atomic numbers of the elements A, B,
C,D and E are 11, 17, 16, 12 and 18
respectively. With reference to the above
mentioned elements answer the following
questions.

(Note - Do not identify the element)

(i) Give the electronic configuration of A,
B, C,D and E.

(ii) How many valence electrons are
present in A, B, C, D and E ?
(iii) Name the type of ion (if formed) in A,
B,C,D and E.

(iv) Identify the type of element.
Ans.

(i1) Ionic bond

Element | Electronic | No. of |Typeof | Type of
with configu- | Valence | Ion Element
atomic ration |electrons
number
A(11) e 1 1 Cation | Metal
B(17) 2,8, 7 4 Anion |Non-metal
C(16) 2,8,6 6 Anion |Non-metal
D(12) 2,8, 2 2 Cation |Metal
E(18) 2,8,8 8 - Inert gas

Q11. Element M forms a chloride with formula
MCL. Which is a solid at room temperature
and has high melting point and boiling

point. M would be most likely be in the
same group as

(@) K (@) Mg @ii) Al Gv) C
Ans. (i) K
Q12. An element X is a metal with valency 3.

Element Y is a non-metal with a valency 3.

(i) Write equations to show how X and Y
form ions.

(ii) IfYis a diatomic gas write equation for
the direct combination of X and Y to
form compound.

Rne. () X-Be L5 X%

Y + 8¢ —3ocdin

Q13. An element X is a metal with valency 1.
Element Y is a non-metal with valency 1.

(i) Write equations to show how X and Y
form ions.

(ii) IfY is a diatomic gas write equation for
the direct combination of X and Y to
form compound.

Ang. () X-e"—K"
AR ke Y
Q14. Predict the type of bondingin the following:
(i) Ammonia (ii) Calcium oxide
(iii) Oxygen (iv) Chlorine (v) Methane
Ans. (i) Polar covalent bond (ii) Ionic bond
(iii) Double covalent bond
(iv) Single covalent bond
(v) Non-polar covalent bond

(i) 2X +Y,— 2XY

(i) 2X + Y,— 2XY

Qg
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Let’s Recall

Fill Your Answer in the Space Given for Each Question.
Q1. Match the following :

A. Column -I Column-II
(1) Reduction (a) Loss of electrons
(i) Reducing agent (b) Non-metals
(Zii) Oxidation (¢) Metals
(iv) Oxidizing agent (d) Gain of electrons
Ans. () () @) () Gii) () Gv) ()
B. Column -1 Column-II
(i) Cation (@) Non-metals 3
(zi) Anion (b) Covalent bond
(Zit) Electrostatic force (¢) Metals
(iv) van der Waals’ force (d) Ionic bond

Ans. () () G@i) () Gy () G@v) ()
Q2. Fill in the blanks.
() An atom is electrically =~ *~ & () &as | ; .

(#1z) Anionisa_ °= = charged particle formed as aresultof = Or;: Vel of electrons
from the neutral atom.

(zit) The electron pair which do not take part in bond formation is called pair of electrons.

(fv) Oxidizing agents during the reaction gets and reducing agents during the reaction gets

(v) Sodium chloride does not conduct electricity in state.

Q3. State whether the following statements are True or False.

() Covalent bond is formed by the transference of electrons.

(i) Hydrogen molecule is a non-polar molecule. : O
(zi7) In non-polar covalent bond the shared pair of electrons lies in the centre of the two combining

atoms.
(iv) All hydrocarbons are non-polar covalent compouﬁds.

(v) Ionic compounds are solid and possess low melting point.

(vi) During reduction, the process of loss of electrons takes place.

(vii) On loosing electrons atom gets converted to anion.
(viii) Ionic compounds are insoluble in water.
(ix) Nitrogen molecule is triatomie.
(x) Inert gases do not form ions.
(xi) Helium is an inert gas having complete octet.
(xti) Solid sodium chloride is a strong electrolyte.
(xiii) Ionic compounds have high melting point and low boiling point.

(xiv) Hydrochloric acid does not contain ions.

(xv) Ammonium ion is formed by coordinate bond.

0000000000000
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Q4. Each question has four options out of which only one option is correct. Dark the bubble for
correct answer.

(i) Consider the reaction below and tick the correct option :
CuSO, + Fe —— FeSO,4 + Cu
(@) Both CuSO, and Fe are reducing agent.
(b) Both CuSO, and Fe are oxidizing agents.
(¢) CuSO, is a reducing agent and Fe is an oxidizing agent.
(d) CuSO, is an oxidizing agent and Fe is a reducing agent.

Ans.  (9) ® © @

(ii)) Ammonia molecule contains

(a) three covalent bonds and two lone pairs of electrons.
(b) two covalent bonds and three lone pairs of electrons.

(¢) three covalent bonds and one lone pair of electrons.
(d) None of the above

Avs. () ® © O,
(iii) Water is a polar covalent compound as

(@) combining elements have no difference in electronegativity.

(b) combining elements have large difference in electronegativity.
(¢) Both of the above

- (d) None of the above

Ans. (9 ® © 0,

(iv) Which of the following is not a common characteristic of a covalent compound ?

(a) Low melting point (b) Conducts electricity

(¢) Consists of molecules (d) Insoluble in water

Ans.  (9) ® © @

(v) Which pair of elements listed below will undergo ionic bond formation ?

(@) Na and K () C andCl (¢) CandH (d) NaandCl
Ans, ® 2.5 @
~ ANSWERS %
1. A.() d (i) ¢ (1il) a (iv) b
B.(i) c (ii) a (iii) d (iv) b
" 2. (i) neutral (i) electrically, lose, gain (jii) lone (iv) reduced, oxidised
(v) solid |

8. (i) False (ii) True (iii) True (@v) True (v) False (vi) False (vii) False (viii) False
(ix) False (x) True (xi) False (xii) False (xiii) False (xiv) False (xv) True
4. ) d (it) ¢ (1it) b (v) b (v) d

%

4
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Q1. Show the formation of | 1
(a) Hydronium ion (b) Ammonium ion
Q2. How many lone pairs of electrons are present in 2
(a) Hydronium ion (b) Ammonium ion ?

Q3. Why ammonia and water undergo coordinate bond formation ?
Q4. Name two polar covalent compounds which on dissolving in water produces ions.

Q5. Compare the properties of electrovalent and covalent compounds on the basis of 2
(i) Electrical conductivity
(it) Physical state
(iii) Type of particle formed

(iv) Solubility in water

Q6. Give reasons why 4
(i) metals are always monoatomic.
(i) ionic compounds have high melting point.
(iii) ionic compounds easily dissolve in water.
(v) inert gases do not form ions.
Q7. Copy and complete the table given below and answer the following questions :

(Note : Do not identify the element)

Element Mass No. Atomic No. " Proton Electronic Configuration 5

14 " — —
35 17 — —
12 6 — —
E 16 8 — —

ol B s

(i) How many valence electrons are presentin A, B, C, D and E ? 2%

(it) Choose metal, non-metal or inert gas from the above elements. 2%

(Zit) What type of bond formation takes place between 2 |
(@) Band C (b) Molecule of A (¢) Dand C | (d) Aand C?

A0 Togetter with® Chemistry (ICSE)-X

Downloaded from https:// www.studiestoday.com




	Chemistry Together - ICSE Class X(i)
	Binder1
	003_L
	004_R
	005_L
	006_R
	007_L
	008_R
	009_L
	010_R
	011_L
	012_R
	013_L
	014_R
	015_L
	016_R
	017_L
	018_R

	Binder2
	019_L
	020_R
	021_L
	022_R
	023_L
	024_R
	025_L
	026_R
	027_L
	028_R
	029_L
	030_R
	031_L
	032_R
	033_L
	034_R

	Binder3
	035_L
	036_R
	037_L
	038_R
	039_L
	040_R
	041_L
	042_R
	043_L
	044_R
	045_L
	046_R
	047_L
	048_R
	049_L
	050_R

	Binder4
	051_L
	052_R
	053_L
	054_R
	055_L
	056_R
	057_L
	058_R
	059_L
	060_R
	061_L
	062_R
	063_L
	064_R
	065_L
	066_R

	Binder5
	067_L
	068_R
	069_L
	070_R
	071_L
	072_R

	Binder6
	001_L
	002_R
	003_L
	004_R
	005_L
	006_R
	007_L
	008_R
	009_L
	010_R
	011_L
	012_R
	013_L
	014_R
	015_L
	016_R

	Binder7
	017_L
	018_R
	019_L
	020_R
	021_L
	022_R
	023_L
	024_R
	025_L
	026_R
	027_L
	028_R
	029_L
	030_R
	031_L
	032_R

	Binder8
	033_L
	034_R
	035_L
	036_R
	037_L
	038_R
	039_L
	040_R
	041_L
	042_R
	043_L
	044_R
	045_L
	046_R
	047_L
	048_R

	Binder9
	049_L
	050_R
	051_L
	052_R
	053_L
	054_R
	055_L
	056_R
	057_L
	058_R
	059_L
	060_R
	061_L
	062_R
	063_L
	064_R

	Binder10
	065_L
	066_R
	067_L
	068_R
	069_L
	070_R
	071_L
	072_R
	073_L
	074_R
	075_L
	076_R
	077_L
	078_R
	079_L
	080_R

	Binder11
	081_L
	082_R
	083_L
	084_R
	085_L
	086_R
	087_L
	088_R
	089_L
	090_R
	091_L
	092_R
	093_L
	094_R
	095_L
	096_R

	Binder12
	097_L
	098_R
	099_L
	100_R
	101_L
	102_R
	103_L
	104_R
	105_L
	106_R
	107_L
	108_R
	109_L
	110_R
	111_L
	112_R

	Binder13
	113_L
	114_R
	115_L
	116_R
	117_L
	118_R
	119_L
	120_R
	121_L
	122_R
	123_L
	124_R
	125_L
	126_R
	127_L
	128_R

	Binder14
	129_L
	130_R
	131_L
	132_R
	133_L
	134_R
	135_L
	136_R
	137_L
	138_R
	139_L
	140_R
	141_L
	142_R
	143_L
	144_R

	Binder15
	145_L
	146_R
	147_L
	148_R
	149_L
	150_R
	151_L
	152_R
	153_L
	154_R
	155_L
	156_R
	157_L
	158_R
	159_L
	160_R

	Binder16
	161_L
	162_R
	163_L
	164_R
	165_L
	166_R
	167_L
	168_R
	169_L
	170_R
	171_L
	172_R
	173_L
	174_R
	175_L
	176_R


	Chemistry Together - ICSE Class X(ii)
	Binder17
	177_L
	178_R
	179_L
	180_R
	181_L
	182_R
	183_L
	184_R
	185_L
	186_R
	187_L
	188_R
	189_L
	190_R
	191_L
	192_R

	Binder18
	193_L
	194_R
	195_L
	196_R
	197_L
	198_R
	199_L
	200_R
	201_L
	202_R
	203_L
	204_R
	205_L
	206_R
	207_L
	208_R

	Binder19
	209_L
	210_R
	211_L
	212_R
	213_L
	214_R
	215_L
	216_R
	217_L
	218_R
	219_L
	220_R
	221_L
	222_R
	223_L
	224_R

	Binder20
	225_L
	226_R
	227_L
	228_R
	229_L
	230_R
	231_L
	232_R
	233_L
	234_R
	235_L
	236_R
	237_L
	238_R
	239_L
	240_R

	Binder21
	241_L
	242_R
	243_L
	244_R
	245_L
	246_R
	247_L
	248_R
	249_L
	250_R
	251_L
	252_R
	253_L
	254_R
	255_L
	256_R

	Binder22
	257_L
	258_R
	259_L
	260_R
	261_L
	262_R
	263_L
	264_R
	265_L
	266_R
	267_L
	268_R
	269_L
	270_R
	271_L
	272_R

	Binder23
	273_L





