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REVIEW QUESTIONS

Q.1: Encircle the cormrect onswer:

(i) Which of the following atoms will form an ion of charge -27

Atlomic Number Mass Number
A. 12 24
B. 14 28
G 8 8
D. 10 20

(W) Which of the following atoms will not form cation or anion.

A. A (AtomiC NoO. 1§)
B. B [AtOmiC NO. 17)
C. C (Atomic No. 18)
D. D (Atomic No, 19)

(i) Which of the following atoms will form cation.
Alomic Number

A 20 B. 18

C.\/ D. 15

(iv) Which of the following actoms obey duplet rule?

A O B. K
C. H; D. N;
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(v) Silicon belongs to Group IVA. It has electrons in the valence shell
A. 2 B.3

.4 D.6

(vi) Phosphorus belongs to third period of Group VA. How many electrons it
needs o complete its volence shell?

A. 2 B. 3
C.4 D.5

(vii) In the formation of AIF3, aluminum atom loses electhrons.

A | B. 2
C.J3 D. 4

(viii) Which of the following is not frue about the formation of Na,S:

A. Eoch sodium gtom loses one electron
B. Sodium forms cchon

C. Sulphur forms onion

D. Each sulphur otom goins one electron

(ix) Identity the covaolent compound.
A. NoCl B. MgO

C. H:O D. KF
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Answers:

Q.2: Give short answers.
i State octet and duplet rvles.

Ans:
Octet rvle:

The tendency of ctoms to ocqure eight electron configurahons in their
valence shell, when bonding, 1$s called oclet rule.

Remember tha! ecch. noble gas (except He) has eight electrons
configuration in the valence shel. Thus, the octe! rule tokes its name from this
fact about noble gases

Duplet rvle:

The tendency of some atoms 10 acquire two electron configurations in
their volence shell, when bonding 1s called duplel rvle.

Helum hos two electrons inits volence shell cnd s clso chemcclly inert Some
elements thot ore close 1o He on the penodic able tend to achieve two
election conhigurchions in ther valence shell.

For example:

For example, hydrogen, ithium and berylium elc. tend 1o achieve two
electron configurctions n the volence sheill.
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Ans: Consucer the lormahon of N; molecule. Nitrogen 18 in Group VA, SO it hos S

elections n the valence shell. It needs three elections 10 complele its octet, So,
for shanng each N-gtom contnbules Ihree electrons.

)O—C

F:N=N:

N How does Al form cation?
Ans: Formation of Al*? ion:

Since Al atom has three electrons in the outer most shell. It losses three
electrons to form Al** jon

Al 18’ 2s°2p%35"3p’ Al"? 187 25°2p°

mm

Wi How does O form anion?
Ans: Formation of anion by oxygen atom.

Oxygen belongs 1o Group VIA on the penodic tgble. SO, it has six elecirons
n its volence shell, It needs 'wo electrons to achieve noble gos configurachon.

O 15°25°2p* + 2 —— 07 157 25'2p"
r— s —
octel

YOou con giso represent this by electron got structure,
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V. Draw electron cross and dof sthructure for H;0O molecvule.

Ans: H:O

() O hossix volence electrons O and eoch hycrogen atom has one
volence electron H. So O-gtom needs two elecirons to complete octet,

toch H needs one electron 1o complete cuplet.

(W) O central gtom and will form two single bonds with H-agtoms.

(W) Aronge H-agtoms cround cnd one cross) ond connect them by a poir of

electrons (one dot and one Cross)

O-H or (?-H
H H

Q.3: Describe the importance of noble gas electronic configuration.
Ans: Imporiance of noble gas electronic configuration:
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Noble goses usually not combine 10 other elements or themselves. It is due
10 ther elecCiromic conhigurahon. It has only two electrons in its outermost shell,
whiCh 8 Olso colied duplet.

Al other elements (Ne, Ar, Kr, Xe, Rn) have 8 electrons n valence shell and
colled octet, In gll noble goses ther volence shell s completely hiled Chemical
recctivity of an element s relcted to its number of unpored electrons n the
vaolence shell. If an elemen! has less thaon 8 elechrons it is unstable. It gels stability
by losing gomning or sharng electrons (Oclet rule),

Q.4: Explain how elements/atoms attain stability?

Ans: An otom gains stability by hoving 8 electrons in its outer shell (or 2 in some

cases, Duplet rvle). It can do this through covalent bonding, orf IoNC bonding
elcC.

if on element hgs less thon 8 electrons it s unstgble. It gets sigbility Dy losing,
goning or shonng electrons, (Octet nvle).

Q.5: Describe the ways in which bonds may be formed.

Ans: The two mon types of bonds formed between gtoms gre 1onic bonds ond
covgolent bonds

An ioMnc bond 1s formed when one atom accepis or conates one of more
ol its valence electrons 10 another atom.

A covolen! bond & formeda when ctoms shore volence elecirons.

The atoms do not always share the elecirons equally, SO @ polar covalent
bond may be the result.
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Q.6: Describe the formation of covalent bond between two non-metallic
elements.

Ans: Formation of covalent bond in hydrogen molecule:

Consider the formation of covalent bond in hydrogen molecule. A hydrogen
atom has o single valence electron. Two hydrogen atoms share ther valence
electrons to form a aiatomiC molecule,

O O0CD

H+H—— H:H shared par of electrons

In the formghon of this molecule, eacch hydrogen atom achweves the
electron configurgtion of the noble gos. helum which hgas two valence
electrons,

Formation of covalent bond in fluorine molecvule:

Conudger the formation of o bond between two fluorine gtoms. Huornne
belongs to Group VIIA. sO il has seven electrons in the valence shell. It needs
one more electron 1o attain the election conhgurahon of a noble gos. Thys, two
F-otoms share on electron por ond gchieve electron configuration of Ne. For

shonng each F. alom connbules one electron 10 compiele the oclel.

OO—-CD

otd:'.b

' L Evmimin withh avmammsanlase clnamla daiihla smannd ianla cavslant hand
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Ans: Formation of single covalent bond in hydrogen molecule:

Consuder the formation of covalent bond in hydrogen molecule. A
hydrogen atom has a single valence eleciron. Two hydrogen atoms shore ther

volence electrons to form a dictomic molecule.

0,05 CD

N e I | shored paw Of elecyons

N

In the formghon of this molecule. each hydrogen otom achieves the
electron configurahion of the noble ges, helium which has wo volence
electons,

Formation of double covalent bond between two oxygen atoms:

Double covalent bonas are the bonds that are formed by shanng of two
electron pors,

Consider the formahon of O; molecule. Oxygen is n Group VI A_so it has 6
electrons in the volence shel. It needs two electrons 1o complete its octet. So.
for shorng each O-ctom contributes two electrons.

oloeo
lub:&

Formation of triple covalent bond between two nitrogen atoms:

Ans: Consider the lormation of N; molecule. Nitrogen is in Group VA, soithas S5
electrons in the valence shel. It needs three elechons to complete its octet. So

for shonng each N-gtom contnbutes three electrons,
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Q.8: Find the number of valence electrons in the following atoms using the

periodic fable:

(a) Boron (b) Neon (c) Rubidium
(d) Barium (e) Arsenic

Ans:

(o) Boron (3 electrons group A element).

(b) Neon (8 elecirons group VIIA element)

(c) Rubidium (1 eleciron group |A element)

(d) Barium (2 electrons group IlA element)

(e) Arsenic (5 elecirons group VA element)

Q.9: Represent the formation of cations for the following melal atoms using

electron dof structures.
(o) Al (b) S (c) Bo
Ans:

(a) Formation of Al*? ion: (Atomic number of Aluminum = 13)

SIncCe Al gtom hgs three elections in the outer most shell. It losses three elecCirons
o form Al*? ion.
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Al 18’ 28°2p%3s%3p"

(b) Formation of $r*? ion: (Atomic number of strontium = 38)

Since Sr otom haos two elecirons in the outer most shell, It losses two electrons to

form Sr7 1on.

vdv

(2.8.18,8.2)

ine? - ik ’ (2.8 188)
Sr 15725°2p"3s°3p%4s730"4p"5s’ —— _, 7 1g? 2s'2p°3s'3p°4as3d " ap*
-2

(c) Formation of Ba*? ion: (Atomic number of barium = 56)

Since Bo gtom hos two electrons in the cuter most shell, It losses two electrons 1o

form Bo< on.

(2.8.18.1882) — . (2.8.18,18.8)

Ba 15725720357 30" 37 30" *Ss'4d™sp%sT — . Ba" 19’ 25°20"3s" 3p%s7 39"

P""dc"sp"
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Q.10: Describe the formation of anions for the following non-metal atoms:
(o) P (b) Br (c) H

Ans:

(a) Formation of P-? anion:

Since P ctom haos five elechrons in outermost shell it needs three electrons 1o

complete octet, S0, it gains three electrons to form P-3ion,

/’:mQ /'::\\ -
. 2)
\ //
-

ol L

\

(b) Formation of Br' anion:

Since Br gtom hags seven electrons in outermost shell, it needs one electron o

complete octet. S0, it goins one electron 10 form Br' ion.

N RN

(c) Formation of H' anion:

Since H atom has one electron in outermost shell. it needs one eleciron 1o

complete duplet, SO, it gans one electron to torm H-' 1on,

©~—[@
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Q.11: Represent the formation of cations for the following metal atoms using
electron dof structures.

(0) Mg (b) U (c) Be

Ans: (a) Formation of Mg*? ion. (Atomic number of Magnesium = 12)

Mg 1592572p*3s? Be‘’ s

we Ccan QiSO represent this by elecCiron do! strucClure,

ol

— ()| =

(b) Formation of Li* ion. (Atomic number of Lithium = 3)

1 ) ]S. ?S— 1y ] S«

We con glso represent L'’ by following electron dot structure,
+
.( ) — [.@]+ 1e

(c) Formation of Be*? ion. (Atomic number of beryllium = 4)

Be 12 2% Be*? )sq

we con also represent Be - by (cllowing eleciron dot struclure.

@)~ )2
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Q.12: For each of the following pairs of atoms, use electron dot ond electron
cross structures fo write the equation for the formation of ionic compound.

(a) K and CI (b) Caands (c)Aland N

Ans: (o) K ond CI:

K s metol gnd Cl s non-metgl.

Melal atom tenas 10 lose elecirons and non - melal gtoms fends 1o gain
elecCtrons 10 ocqure electronic conhgurchon of necares! noble gas. Since k gtom
hos one elechon n the outer mos! shell, It losses one electron 1o lorm K' on,
snce Cl otom has seven electrons n culermost shel, it needs one electron to
compiele octel. SO it gons one electron 1o 1om Cl on. For every K* on, you

need one C! on.

Q01016

(b) Caond $:

(b) Coiismetclond S s non-metagl

Cao olom has two elecirons n outermost shell. It losses two electrons to form Ca*?
onN. SiInce S atom has six electrons in outermost shell, so it gains two electrons to

form S-2 1on. For every Ca*/ ion we need S’ ions

© 01010
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(c) Aland N:

Al gtom hgs three elecirons in cutermost shell, It losses thvee electrons to form
A3 on. Since N gtom hos hive electrons n outermost shell, so it gans three

electrons to forrm N Y ion.

FOI every Al 1on we need N2 on,

D 0 @lel

Q.13: Recognize the following compounds as having ionic bonds.

(a) MgCl; (b) KBr (c) Nal
Ans:
(o) MgCl;:

Mg 5 metal ond Cl 5 non-metal.

Mg atom has two electrons i oulermost shel., It losses two elecirons to form
MG*“1on. Snce Cl atom haos seven electrons in outermaost shell, so it goins one

electron to fTorm CI won.

FOr every Mg*? ion we need two Cl ons.

(b) KBr:
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Meltol atom tencs 10 lose elecirons ond non-metal atoms 1ends 10 goin electrons
10 ocqure electronic conhgurahon of necrest nobile gos. Since K gtom hgs one
electron in the outer most shel. Its losses one electron to form K* on. Since Br
atom has seven electrons in outermaos! shell, Il needs one elechron 10 complete
octet, S0, it goins one electron to form Br won, For every K* ion, we need one Br

0N

(c) Nal:
NG s metgl ond | s non-melial,

Metol atom tends 10 lose elecirons ond non-metal atoms tends 10 gain electrons
10 ocqure electronic configurahon of nearest noble gas. Since NG alom hos
one electron n the cuter most shell, It losses one electron to form NG* ion, Since |
atom has seven electrons in cutermos! shell. i) needs one electron 1o complete
octet. SO i goins one electron 1o torm | 1on. FOr every NG* 1on, you need one |
on,

Q.14: An atom of an element has atomic number 9 and mass number 19.
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(b) State the number of electrons in this atom.

(c) Show with electron cross-dot diagrams, the formation of ions in the
reaction of this atom with sodium atom.

Ans:
Q. Number of protons = Alomic number = 7 = 9
Number of protons = Alomic maoss - Alomic number =A-2 = 19-9 = 10
D. Number Of electrons = AlomiCc number =7 =9
F Since otomic number = 7 = 9 therefore elemen! is fsorine.,

@)y ©

Q.15: Is there a need for more adhesives?

Ans: Yes. there & a need for more aohesive. The aghesive achion of paints ond
dyes 18 deveioped due 10 hydrogen bondng.

Q.16: What is the importance of glues and adhesives in our society?

Ans: An cahesive o shick on 8 ¢ matenal. usuaily In 0 hqud of semi-iguad stote,
hat adheres or bonds items together. Adhesives come from edher nGhurgl o
synthehc sources. The types of mgtencls that con be bonded ore vost but they
are especially useful for bonding thin matencls. Adhesives cure (horden) by
either evoporching a solvent or by chemical reachons that occur between two
or more constituents,
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Adhesves cre cdvontiageous 1or joining thin or dssiMicr matenacis,
miNIMI2ZNG weigh!, ond when ¢ vibrghon-comping jomn! s needed, A
disadvanicge of most cdheuves is tha!l most do not form an nstontoneous joint,

vnkke many other jomning processes, becouse the adhesive needs me 10 cure.

Resins ore widely used to pant dams, bndges. buldings ongd gutomobiles.

Think-Tank

- Magnesium oxide Is a compound made vp of magnesium ions and oxide

a. Whatis the charge on these ions?

b. How these ions gel these charges.

c. Show with electron cross-dot diagrams the formation of these ions.
Ans:

(o) Mg*“ ond O

(b) Mg 7 1on 8 formed by losing two electrons whereas O; ion i$ formed by

goining two electons.
(c) Formation of Mg*? ion.,

MG 157 257 2D 35 mme  MQ*? 152 252 2p#
We can ako renresent thic by alecton dot <nichie
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Formation of anion by oxygen atom (02).

Oxygen belongs to Group. VIA on the penodic toble. S0. it has six
eleCchions in its valence shell. It needs iwo eélecCtrons 10 achieve nobile gos

configurahon.

O 15°28°2p" + 2 —— 07 15" 257 2p"
e 45
ocicl

We con also represen! this by electron do! structure,

+ 20 ——pP

2 The diogroms below shoe the electronic structures of an atom of calcium
ond on ctom of oxygen,

QO
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3: Draw electron cross and dof structure for the following molecvules:

(a) COCI; o poisonous gas called phosgene that has been vsed in World Wor
I

(b) HOCI, hypochlorous acid is unsiable, decomposes fo liberate atomic
oxygen that makes HOCI o strong oxidizing agent.
Ans:

(o) Phosgene COCI: (Carbonyl chioride):

A ' X
. . e X Chiorine

: A X C : C-H
YV 'l ¢ :9. : Oly::
(b) HOCI (Hypochlorous acid):
Bleach component:
Cr:
v
H

4: The table below shows the properties of four substances:
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Subsicnce

D High Good Good

a) Which subsiaonce is o metal?

b) Which subsionce is an ionic compound?

) Which substionce is o covalent compound?
d) Whichsubsionce is o non-metal?

Ans: (a) Suvbstonce D s melcl beccuse melcl conducts elecincity in solid or
molten state and alko has hgh meihng pomnts

(a) Substonce B 15 ononic compound beccuse iIomc compound goes
not conduct elecIncity in solid state bu! they are good conductor in
molten state. They hove high melhng ponts (e.g. NaCl),

(b)Substonce C s ¢ covelent compound because it does not conduct
electnicity in solic or motten stcte and has low melting pont.

(c)Substance A 18 a nonmetal which has high meiting point and non-

conductor in sohd or molten state. (e.g. cliotropic of carbon diomond)

5: Electronic configuration of two elements X ond Y are given below:
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Y = 1s? 257 2p*

Which of the following compounds is likely fo form when X and Y react?
Explain,

(c) A covalent compound of formula XY;

(b) An ionic compound of formvulo XY;

(c) Anionic compound of formula XY

(d) Anionic compound of formvula XY

Solution:

Ophon (C) 8 the comect gnswer, Becguse X ioses 2 electirons from volence shell
10 form X*7. Whereas Y gans 2 eleclrons o compiete its octet ond from Y<. S0

OMNIC compound of formwic XY 8 formed.
X = |52 254 2p* 35

(AtomiC number of element X = |2. the name of element 5 mognesium)
Y = 157 257 2p*

(Atomic number of element Y = 8, the nome of element is oxygen)
. . B \ -

6. The following figure shows the electron dof and cross diagram of molecule
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5

N2\

Ans: The naome of element A 8 Oxygen becouse it contans six electrons inifs
volgnce shell, (Group VIA) The nome of - "
elemen! B i1s brommne because It contoins ‘ l

L J
.
seven electrons in ils volonce shell. (Group - / ..
»
VIIA) Bement A is oxygen and B is bromine. e O

The molecule tormed s brommne monoxxde ®

(Br20) or CLO.

OR

Element A is oxygen ond B is chlorine. g ( :I pd
Formulo: CLO (Dichionne monoxide) .-
Molor mass: 86.9054 g/mol

Dichionne monoxide, Cl, 0, also known s oxygen dichlonde, Dichionne oxde, or
chionne oxige, 1s ¢ chionne oxige. it 1s  brownsh-yellow gas gt room
tempercture which con expiode in hwgh concenrahons when exposed o heaot

Of $SPOrks,

7: What is the total number of shared electrons in a molecvule of CO27

0:iC:O
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Totol number of shaored electrors N CO;=4+4=8

www.topstudyworld.com



www._topstudyworld.com Chemistry

www.topstudyworld.com



