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10.

11.

12.

13.

14.

Explain the arrangement of elements in the periodic table.
Explain that the periodic table is arranged into four blocks associated with the four sub-levels- s, p, d,

and f,
Recognize that period number (n) is the outer energy level that is occupied by electrons.
State that the number of the principal energy level and the number of valence electrons in an atom can

be deduced from its position on the periodic table.

Identify the position of metals, non-metals and metalloids in the periodic table.

Explain that vertical and horizontal trends in the periodic table exists for atomic radius, ionic radius,
jonization energy, electron affinity and electronegativity.

Recognize that trends in metallic and non-metallic behavior is due to the trends in valence electrons.
Deduce the electron configuration of an atom from the element’s pusitiun in th}wﬁﬁk table, and
vice versa (based on s, p, d, and f sub-shells) \\- 12 \¥ \U)

Write equations for, the reactions of Na and Mg with umen. \e

Explain the variation in the oxidation nurnber nf fﬁa uxidas and :Mm‘lﬂes [HaCI Hgtl;:l in terms of their
outer shell {valence shellj’ }!lecuanfn \\ O\ AN

Describe (including wntlng equaﬁm:.fm' the reactmns if any, of the oxides (acidic and basic) with
water(includin w Hy pHs of-the solutions obtained).

Explain \w]i d.“ of equations for, the acid / base behavior of the oxides and hydroxides NaOH,
Mg(OH), }nc udmg amphoteric behavior where relevant, in reactions with acids and bases (NaOH only).
Explain with equations for, the reactions of the chlorides with water including the likely pHs of the

solution obtained.
Explain the variations and trends in terms of bonding and electornegativity.

bl S
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( 15. Suggest the type of chemical bonding pre:.ent, in the chlmdes and nxides feom ubsemt‘rm of their )

physical and chemical properties. \ 7( \\

16. Predict their charactemtllzwuperties-uf un :
periodicity. -

17. Deduce the naturg ble positim in u'-e peﬂo-dlc table and identity of unknown elements from given
information, dpod sical and chemical properties.

\ 18. Explain the lrmds in the fonization energy and electron affinity of the Group 1 and Group 17 elements.

\tin'a given group hy using knowledge of chemical

One of the most important functions is to search for order. This instinct led to the discovery of
a systematic arrangement of elements. It is considered the most important achievement in
chemistry. When Moseley discovered atomic numbers in 1913, it was discovered that atomic
numbers could provide a basis for the systematic arrangement of elements. Thus, the modern
periodic table shows the sequence of elements in order of increasing atomic number and their
repeating properties. A table that shows the systematic arrangement of the elements is called
a periodic table. It is based on the periodic law, which states that when elements are arranged
in order of increasmg atomic number, their properties repeat periodically

10.1 PERIODS AND GROUPS OF ELEMENTS

SNV (2.

The most commonly used form of the. penﬁdm Iable ﬁ shaw in F[gure 1U 1. Based on the
periodic law, the elements are artanged\m segen lmninﬂtal rows called periods. Elements with
similar chemical properties are i, the same vertical columns. These columns are called groups.

Note that the el &ts\\akg tisted in ascending atomic number, from left to right and from top
to bottom. Hy%ﬁmen (H) is in the upper left corner. Helium (He), atomic number 2, is in the
upper right corner. Lithium (Li), atomic number 3, is at the left end of the second row.

Periods contain a variable number of elements. How many periods can you find in the periodic
table? The number of elements per period varies from 2 in period 1 to 32 in period 7. The first
three periods are called short periods and the rest are called long periods. The properties of
the elements inside a period change gradually as you move from left to right in the loop.
However, as you move from one period to the next period, the pattern of features within an
period repeats itself. This is in accordance with the periodic law.

Each vertical column of elements in the herind{c table is called a group or family. How are
groups numbered?

Two numbenng systems are often used to demgnate groups. In the tradﬂ:mnal system and the

groups are IIIA to VIIIA and the middle grnup’s are m gruup EL The Intematmnal Union of Pure
and Applied Chemistry [IUPKC} in 19&3 deﬂtdqd that the groups would be 1-18 from left to right.

Elements in the samﬁ gmup haw.'- the same number of valence electrons. The group number
indicates the: wrhbér bf valence electrons in the element. For example, group 1 and group 2
elements have 1 and 2 valence electrons, respectively. Group 13 elements have 3, group 14
elements have 4, group 15 elements have 5 valence electrons, etc. It is important to note that
in groups 13-18, the group number is equal to the number of valence electrons plus 10.
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Group A elements are called normal or representative- Etameritsc Thesf are also called main
group elements. Group B eiements are ca;lled transltipn elements

Groups of elements in thi.-ﬂeriodic tahlé* have been ghren group names based on the tupmnst
element in the gruTJp ﬁomE groups have been given special names. For example, metallic
elements im g#odp 1 are called alkali metals. Group 2 elements are called alkaline earth
metals. Gmup IIIA or Group 13 elements are called boron family. Group VIA or 16 are called
oxygen family. They are also called chalcogens. The elements in Group 17 or VIIA are
halogens. The Group 18 or VilIA elements are called noble gases because they do not readily
undergo chemical reactions.

10.2 BLOCKS OF ELEMENTS IN THE PERIODIC TABLE

The block of an element refers to the position of the pgﬂodic table based on their respective
valence sub-shells, which may be s, p, d, or f. Accordingly'there are four blocks in the periodic
table, s-block, p-block, d-block, and f-block.

s-Block

The elements presents in Groups 1 and 2 (except He). arecalglf b!nck@tbrnents» They contain
their valence electrons in s- sub shg_[ls Alkafi arld alka[ine earth metals are present in s-block.

k‘; ‘ , \_\- ~ J/\‘

p-Block

The elenvel\ ' réaéﬁﬂnﬁmups 13 to18 are called p-block elements. They contain their valence
electrons in p-sub shells. This block contains metals both metals and non-metals.

d-Block

Elements present in Groups 3 to 12(or sub-group B) are called d-block elements. They contain
their valence electrons in d-sub shells. These elements are called as transition metals.

f-Block

Two rows of elements located at the bottom of the periodic table consist of f-block elements.

They contain their valence electrons in f-sub shell. These elements are also called lanthanides
and actinides or inner transition metals.

10.3 POSITION OF AN

The electronic configuration of an Element prq:wldes baSit: in’fﬁnnatlon abmt its position in the
periodic table. By exarntning the: ?almge\elewm cnnﬁgurahon. n-value, and sub-shell type,
you can identify an elernent‘s ﬂmup, period, and block. To determine the group of an element,

you need to know lhe hdmher of electrons in the valence electrons. For example, if the electron
configuration of the valence shell is 2% ,2p’. Since the total number of valence electrons is 243=
3, it belongs to the Group VA or 15. If an element belongs to p-block, their group number is
equal to the total number of valence electrons plus 10. The n value of the valance shall of an
element indicates its horizontal row on the periodic table. The periodic number is equal to the
largest n value of the valence shell, For example, if the valence electrons of an element are in
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You can determi e pomtien ef an element in the perludic table from its valence shell
electronic configuration. Period number of an element indicates n value of the valence shell.
Whereas total number of electrons in the valence shells represent the group number of s-block

elements. But the total number of electrons in the valence shells plus 10 represents the group
no of p-block elements.

Characterestic properties of elements in a group

A chemical periodicity refers to the repeating pattern of the properties of elements in the
periodic table.

Elements within the same group generally have similar chemical properties because they have
similar electronic configurations.

You can predict the properties of elements in a particular group basednn thﬂif\]ﬁésiﬁﬁn in the
periodic table: A A CaW [ (2o

\
\ [
\ D |

L

For example: A / LQ NS
" from te:: to bettem in a group.

Therefore, e[emeHﬂJ\leWer 1n the group have larger atomic radii than elements higher
in the gmhﬁ

+ Atomic size gr‘e«:luall:o.lr 1nt:r" l

+ lonization energy decreases within a group.




Therefore, elements lower in the greup heve lewer mnizamn eneml.ze than elements
higher in the group. - 2\ (7 WA\ )

» Electronegativity, deereases dewn'the groups.

Therefore ﬁlﬂmﬁts further dewn in the group are less electronegative than elements
higher.up!in the group.

+ Metallic properties increase as you move down the group.

Therefore, elements lower in the group have stronger metallic properties than elements
" higher in the group.

« Chemical reactivity: Elements in the same group generally have similar chemical
reactivity because they have similar electron configurations in their valence shells.

Therefore, elements further down the group exhibit similar chemical behavior to the
elements above them in the group.

Example 10.1: Find out the position of the following elements in the periodic table;
(a)  Nitrogen (atomic number 7) (b) Oxygen {ammic nun\ber g} v ~©) \CL

Problem Solving Strategy (

Write the electron eenfiguratinh ef the e&ﬁeﬂt Identify the valence shell configuration. The
n value of an s or p.: ?bﬂmeu represents the.period number and the total number of electrons

in the valencelﬁiel['}s equal to the group number.

Do You Know?
Solution:
What Makes Up >99% of the
. . . = 1¢2 7l 9}
a) Electronic configuration of N = 1s%,25°,2p Normal Matter in the Universe?
. = k]
Valence shell has configuration = 2s%,2p Helium and hydrogen make up most

Period number = 2
Group number = 2 + 3=5

-. Nitrogen is present in the 2™ period of Group V-A

(5 + 10 = Group 15)

b) Electronic configuration of oxygen = 1s%,2s%,2p*
Valence shell has configuration
So, Period number = 2 o~ | AL
Group number = 2 JT 4:’ , 4\ |\ W\

of the universe. Both of them
account for 98% of all matter, being
roughly 73% hydrogen, and 25%
helium. All the other elements
make up the remaining 2% of
matter. The next in the list is
oxygen, makingup for a tiny 0.05%.

////

. ﬂther atm‘rzk: 'components in this

-=-v~251¥,2,pq A AcANN

S nitmgen carbon and silicon.

qrdef \of ‘magnitude are neon,

Dxméu {Q present in the 2"‘* period of Group VI-A
(6 + 10 = Group 16)

You can also determine the valence shell electronic configuration of an element from its
position in the periodic table. The period number of elements indicates the n value of the
valence shell.
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Example 10.2: Obtaining the vnlum:e shell nlectrnnie cunﬁgumnm ﬁf
(2) Phosphorous  (b) Neon 0 VDY

Problem Solving Strategy

’ \J

Period number n value of valence shell

Group number = number of valence electrons
Distribute the electrons in the sub-shells of the valence shell.
Solution:

a) The periodic number of phosphorus is 3, so n = 3, so the valence shell is M, which has 2s
and 3p sub-shells. The group number is V, so there are 5 electrons in the valence shell.
2 electrons fill the 3s sub-shell and the remaining 3 fill the 3p sub-shell. Therefore, the
electronic configuration of the valence shell is 3s?, 3p’.

b) The periodic number of neon is 2. So, n = 2 and the valence shell is L. The valence
electrons exist in the 2s and 2p sub-shells. The group number of neon is MIIE, This means
that there are 8 electrons in the valence shell. 2 elect 5 ﬁﬂ thgi;ﬁub-shell and the
remaining 6 fill the 2p sub-shell. 50, thé E*Etttl‘on t:anﬁ\sraﬁan of the valence shell of
neon is 2s%, 2p°. AR

Concept Asses;n}q Exerdse 10 1

1. Find th@ﬂ \\ce sheil electronic configuration of Mg and Cl from their position in the
periodic table.
2. Find the position of K (atomic no.19) and S ( atomic no.16) in the periodic table.

10.4 METALS, NON-METALS AND METALLOIDS

The periodic table provides a general framework for organizing elements,

The elements are generally classified in three categories on the bases of their properties and
their position in the periodic table 10.3.

1. Metals
2. Non-metals )
3. Metalloids - =

Metals appear on the left hand side of the periodic tabie, ;hown/by gfey culuur. Metals
are good conductors, malleahlg and ductﬂe‘_

Non-metals are present on the.nght sh:le c} the penodnc table, shown by yellow colour.
Non-metals are, I?aql tmh ctors, non- malleable and non-ductile. A blue leader line
separates metais frnrn non- metals. Metals are on left side of the leader line (except

hydrogen, which is non-metal), non-metals are on the right side of the line. The




elements adjacent to this leader line\ shown b bluevcolour are metalloids. Metalloids possess
properties of both metals afnd nun mEtaTs.\Théy are also called semi-metals.

Nm% PERIODICITY OF PROPERTIES

Remember that the electronic configuration of elements shows a periodic fluctuation with
increasing atomic number. Therefore, the physical and chemical properties of the elements
vary in a periodic manner. Elements with similar valence shell electronic configurations are
placed in the same group, one below the other. Chemical properties depend on the electronic
configuration of the valence shell. Because all elements in a given group have a similar valence
shell electronic configuration, they have similar chemical properties. Physical properties
depend on the size of atoms. Because the sizes of atoms change gradually from top to bottom
in a group (see section 2.1.4). Therefore, the elements show a gradation of physical properties
within the same group. In the period of the periodic table, the number of electrons in the

valence shell increases gradually from left to right. Their chemical and physical pruperties also
differ in the same way. A0

10.5.1 Electron Affinity 9

Electron affinity explains' the amon furm&tinh Eiectran» afﬂnity is defined as the amount of
energy released when an's electmn adds up in the valence shell of an isolated atom to form
a uul-negutlyaj g&séh\ﬁ {on. It is also called first electron affinity.

X, te — X7, * electron affinity

Figure 10.7 shows electron affinities of main group elements.
Three factors effect electron affinity.



1. Nuclear charge 2. Atomic size. 3
1. Nuclear charge: o0~ |

Electron affinity tendstumcﬂeasefmmleftmright in the periodic table. This is mainly due to
the increase in ny te,ax!pha ge. As the number of protons in the nucleus increases, the attraction
to electrons also increases, making it easier for the atom to accept an additional electron,

2. Atomic size:

Electron affinity generally decreases from top to bottom in a group. This is due to the increase
in atomic size. Larger atoms have electrons farther from the nucleus and the attraction -
between the nucleus and the outer electrons is weaker. Therefore, it is more difficult for larger

atoms to accept extra electrons.
3. Shielding effect:

The electrons in the inner shells partially shield the outer electrons from the attraction of the
nucleus. The more inner shells there are, the more the outer electrons are shielded. This

shielding effect can lead to a decrease in electron affinity. <\ [ ,

— 7~ O\
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As you move from left to right in a period, electron-affinity increases. This is due to an increase
in nuclear charge and a decrease| ina;amicswge\kwh‘tchbmﬂsthe extra electron more tightly to
the nucleus. The shielding effect remains the'same in a period. The electron affinity decreases
from top to bm\tmma\\ﬁ up- This is due to an increase in the shielding effect. Due to
increased shield}ﬂﬁ.}\ef ect and increase in atomic size, the added electron binds less tightly to

the nucleus. As a result, less energy is relased.
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Figure 10.7 glectron afinities of main group elements

10.6 TRENDS IN METALLIC AND NON-METALLIC BEHAVIOURS

The valence electrons play a key role in determining the chemical and physical behavior of
elements,




10.6.1 Metallic Behaviour

Metals are usually found o the lgft side uf th& periadm'table They tend to easily lose valence
electrons and form catians l:ufachie\re stable electron configurations. This behavior is due to
the following rea%nrr.lt

Metals usu\ﬁly have 1-3 valence electrons. Their ionization energy is usually low. Therefore,
metals can easily lose these electrons. In addition, metals have low electronegativity and do
not tend to attract electrons.

10.6.2 Non-Metallic Behaviour

Non-metals are usually found on the right side of the periodic table. Their non-metallic behavior
is due to their tendency to gain or share valence electrons to achieve a stable structure. Non-
metals usually have 5-7 valence electrons. They need a few more electrons to fill their valence
shell. Non-metals have high ionization energy. This makes them less likely to lose electrons and
more likely to share or gain electrons. Non-metals also have high electronegativity, which
allows them to easily gain electrons or share electrons to fnrm covalent bcmds

10.6.3 Trends in Groups o N\a C

Group 1 alkali metals hate a s;rong me alllu; chararzter GmuP 17 (VII A) halogens have a strong
non-metallic character As ynu mﬂv&B wn the group, the metallicity of the group 1 element
increases. ngg\m the increase in atomic radii and their ability to easily lose electrons.

But as we Jc:w group 17, the non-metallic behaviour decreases. This is due to the increase
in atomic radii and decrease in their ability to attract electrons. In group 14 (IV A), which
consists of carbon (C), silicon (Si), germanium (Ge), tin (5n), and lead (Pb), the non-metallic
character decreases and the metallic character increases down the group. Carbon is a typical
non-metal, silicon and germanium are metalloids, tin and lead are typical metals.

\

«/ \\\\l /(/ \¥

10.6.4 Electronegativity and Type of Bond

The electronegativity difference (A EN) of the bond between two bonded atoms gives a rough
indication of the expected nature of the bond and hence bond type. When the difference is
greater than 1.8 the bond is ionic. On the other hand, when the difference is 0.4 to 1.8 the
bond is polar. When the difference is less than 0.4 the bond is covalent. This means, the ionic
character in a bond increases with the increase in the differﬂnce of et@f:trwativities of
bonded atom. A A\ N , ,_,,

AT A N\
T\ N .\\

)
)

The electronegativity difference betwmn Gruup\*l.fand 2 m-a-tal.s and groups 16 and 17 non-
metals is large, therefor& bnndfng betWEen them is ionic. For example in NaCl the A EN =3.16-
0.93=2.23,s0 the Pepcﬂm NaCtis fonic.

In MgO the‘ﬁhé AEN 3.44-1.31=2.13,s0 the bond in MgO is ionic.
In C-H the A EN = 2.55-2.2 = 0.35, so the C-H bond is non-polar covalent.
In H-F the A EN =3.98-2.2=1.78, so the H-F bond is polar covalent.



magnesium.

Sodium i?l\:‘t::lvery white soft metal. It is an extremely reactive element. It readily
combines with oxygen, chlorine, and water. In a limited supply of oxygen, sodium burns
to form sodium oxide(Na:0). But in excess of oxygen, it forms pale yellow sodium
peroxide(Na;0;)

ZNa+0, — Na,0

2Na +0, — Na0,
Magnesium is relatively hard and is also an extremely reactive element. When ignited,
Mg burns in oxygen with an intense white flame to give solid magnesium oxide (MgO).

+0, — 2Mg0
b) Reaction with chlorine

Sodium burns in chlorine with a bright yellow flame, producing a white mlld sodium

chloride. ~(0) \

MNa + Cl, — 2MNa€l [\ /,/ A5
Magnesium also hurns in ch }nne with| iﬁ';ar[ﬂv white e, producing a white solid,
magnesium chloride‘ AR\Ke! \

+«_=-cy=_f'i“ L Mgcl
WW water 1

Sodium reacts violently with cold producing hydrogen. The reaction occurs with a light
explosion.
2Na + 2H,0 — 2NaOH + H,

Magnesium slowly reacts with cold water to form a thin layer of magnesium hydroxide on its
surface, which forms a protective coating that stops further reaction. In steam, however,
magnesmm burns with a white flame, forming magnesium oxide and hydrogen

Mg + 2HO — MgO + H,
10.6.6 Variation in Oxidation Number of Oxides and Chlorides

Oxidation number of an element in oxides and chlorides corresponds to the number of electrons
used for bonding. The maximum oxidation number of an element, is the same as the total
number of valence electrons. It is always pasitive;, stnce cuq(gm and chlorine are more
electronegative than other elements. For- exa(mple ln periad 3, which consists of Na, Mg, Al
i, P,S, and C. In the oxides of these| elements; Ma 0, MgO, ALD,, Si0,, P,0;, SO, and CI,0,,
the maximum axidatlan\ Pmber increases in the period from +1 in Na, +2 in Mg, +3 in Al,+4 in

Si, +5 n P, +6 Sland NN -

Phosphorous and sulphur show variable oxidation number because they can expand their octet
e.g, in SO,, S has oxidation number +4 , but in'SO, , S has oxidation number +6

Reactions of oxides with water



Metal oxides are generally basic in character: This, tszhecause they prudur.e bases in water (
pH>7). Non-metallic oxides are generallracidic sin;:e they pmduce acids in water (pH< 7).

Na,0 + HIO \)
NN -
W (M0} N Mg{onh
Cﬁ: +H10 —* Hzcol
PO, +6HO — 4H,PO,

The basic character of oxides decreases as we move along a period. This indicates decrease in
metallic character. Also the elecronegtivity difference between these elements and oxygen
decreases as we move across the period. So, the bonding character also changes from ionic to
covalent. Oxides of sodium and magnesium are ionic compounds. They possess high melting
and boiling points. They are soluble in water. Their aqueous solutions are good conductor of
electricity. Other oxides are covalent in nature. Oxides of P, S and Cl exhist as gaseous
molecules. They have low melting and boiling points.The elements of the third period form
oxides such as Na,0, Mg0, ALO,, SiO,, P,0,,; SO,, CLO,. These uxidea turn from strongly
basic through weakly basic, amphoteric, weakiy acidic tqatrungly aniﬂit See figure 10.7 to
understand this trend. a 9 /--;_4‘ RARARRY

TVA VA VIiA

Group |[IA JIAF \lll#\

R (A Si P 5 c

period \{

Oxide Nazo Mgo N:G: SID: P¢01n SG: CI:IOT

Nature | Strongly | Basic Amphotric | Weakly | Acidic Strongly | Very

of oxide | basic (both acidic Acidic strongly
acidic and acidic
basic)

Table 10.7: Nature of oxides of elements in the period No. 3

Oxide and hydroxide of sodium are strongly basic. They react with acids to from salt and
water.

NaOH + HCI —  NaClcs qu AR\ A

Similarly, oxide and hydmxideﬂf magnegium are Ialso stmngly basic, but less basic than those
of sodium. \\

ol ‘H;sm MgsO, + H,0
Mg(OH), + HiSO, — MgS0, +2 H,0

Oxide and hydroxide of aluminium are amphoteric. They react with both acids and bases

ALO, + 2NaOH + 3H,0 —  2MaAl(OH), ( sodium aluminate)
ALO, +6HCI —  3AICl, +3H,0



10.6.7 Reactions of Chlorides with water -\

Metal chlorides, such as sodium chloride/and ‘magnesium chloride are ionic in nature. They
dissolve in water forming a neutral\sol tion: These solutions have pH = 7. On the other hand
aluminium chlorid [N{;]&ﬂ,sﬂlcun tetra chloride (SiCls) and phosphorous penta chloride (PCls)
are cwaleni?l‘@ﬁ“hﬁ'ﬂﬁ& They are also soluble in water, but they react more vigorously with

water forming acidic solution. These solutions have low pH.

AICI, +3H0 — AI(OH), +3HCI pH =3
SiCl, + 4H,0 —  Si(OH), +4HCI pH=0
PCl, + 4H,0 — HPO, +5HCI pH =0

10.6.8 Type of chemical bonding in chlorides and oxides

By looking at their physical and chemical properties, we can infer the types of chemical bonds
present in compounds. lonic compounds usually have higher melting points and boiling points,
dissolve in water, and conduct electricity when molten. Covalent compounds often have lower
freezing and boiling points, are insoluble in water, and do not conduct electricity. Specific
properties and reactivity help distinguish hehvggn ioni_:::/ and Cﬂgﬂentig@dfng, and in some
cases a combination of both bond typeﬁs_ﬂ[im@f ;Evateﬁtnatu?e\ ,,m:ﬁrb‘é present.

10.6.9 Trends in ionjZatiorrenergies and electron affinities of Group 1
an r&lﬁ%‘] z__afEn'Ients

As you go dnx'}\r{'#né‘(}rnup 1, the ionization energy decreases. This is due to two factors.

(i) Increase in shielding effect

(i)  Increase in atomic radii
Both factors reduce the attraction between the nucleus and the valence

electrons. Therefore, removing electrons requires less energy. As you move down
from the 17th group, the electron affinity decreases. This is also due to the same
factors described above. These factors reduce the attraction between the
nucleus and the incoming electron. Although fluorine is the most electronegative
element, its electron affinity is lower than that of chlorine. This is because the
atomic size of F is much smaller than that of Cl. Thus, the incoming electron is

repelled by the electron of F atom.

10.6.10 ldentification of an unkown eiement‘
Suppose we have an unknown elementvﬂththefﬂlluyingpropemes

‘,y \-.i\ N
«  Atomic Number: 19 || || || 1} N
« A highly rﬁﬂjﬁﬁfﬁﬁét&tfh&f reacts violently with water to produce hydrogen gas.
\j \ \Y|\J *

The atomic nuﬁ‘i‘:ér {1 9) indicates that the unknown element has electronic configuration is 182,
2s2,2p% 352, 3p%,4s' , which indicates this element belongs to Group 1 of the periodic table and

is present in the 4th period. It is potassium (K). Its position is confirmed by its electronic
configuration and its reaction with water. Because alkali metals react violently with water.
This element belongs to Group 1 of the periodic table and is therefore an alkali metal.




« Example 2: Consider an unknewn element with the/teil\e:,-dngprepemee atmmt:
number: 17 "}' WAL l J

« Exists as diatomic metecule;meleme(xtm fnrm.

» Reacts with metagﬁ to form a salt.”

W
The atomic numpér ﬁg ) ‘||ndlcates that the electronic configuration of unknown element is 1<%,
2s2,2p%,3s%,3p’ indicates this element belongs to Group 17 of the periodic table and is present
in the 3rd period. This element is chlorine (Cl). It exists as diatomic molecule, Cl; and reacts

with alkali metals to forms salts, e.g., NaCl

Example 10.5: Identifying position of an unknown element in the periodic table.

Suppose you have an unknown element having atomic number 35, and you want to determine
its position in the periodic table.

Probiem Solving Strategy

1. Write its electronic configuration.
2. Use valence electronic configuration to locate its position i. e., find lts gl:gup and period.

(IK/ \\' (l —\\

Solution A A \| /O v(tﬁ\*

!

Electronic configuration : 1%25 Ip J,}S{*‘\ 3;%15{3}5‘“@,5

Valence shell electmnic nﬁgumtign 1*5‘ 4st ,4p°, which shows it contains 7 electrons in its
valence shell iﬁ\m element must placed in Group VIl A or 17. The n value of valence
shell is 4. As n\#élue of valence sub-shell is 4, this unknown element must lie in the 4® period
in the periodic table.

Based on its position in the periodic table, you can predict its properties. For example, does it
have a higher or lower melting point, density, and reactivity than the element above or below
it? You can also predict its chemical behavior. For example, you can predict the following
properties:

i) Itis a non-metal.

ii} It must be a diatonic molecule.
iii) It forms an acidic oxide which is more acidic than that of chlorine.
iv) Its maximum oxidation state would be 7

v) combines with metals to form salts. -
vi) forms acid with hydrogen etc. /\' [ (¢

o 7 e,

“Key: Points™

. Hnnzuntq* (qm ih fhe penudm tahle are called periods.

¢ Vertical l:elumns in the periodic table are called groups or family.

o Group A elements are called normal or representative elements. They are also called
main group elements.

» Group B elements are called transition elements.

» Group 1 are called alkali metals.



s Group 2 elements are called alkaline earth metals. t AL

» Group IlIA or Group 13 elements) arﬁ' callﬁd bumn famlly -

» Group VIA or 16 are. tauetif nxygmfmnﬂy ‘T‘hey are also called chalcogens.

¢ The elements i ﬁruup 17\or' VIIA are halogens.

¢ The: Qrdudr”“i ér VIIIA elements are called noble gases because they do not readily
undergn chemical reactions.

» Period number of an element indicates n value of the valence shell.

» The total number of electrons in the valence shells represent the Group number of an
element.

« Metals are good conductors, malleable and ductile.

¢ Non-metals are bad conductors, non- malleable and non-ductile

« The reduction in force of attraction between nucleus and the valence electrons by the
electrons present in the inner sub-shells is called shielding effect.

» |onization energy is defined as the minimum amount of energy required to remove the
outermost electron from an isolated gas atom

o Electron affinity is defined as the amount of energy released wheryan’a{ectmn adds up
in the valence shell of an isolated atom to form a u "-F(éﬁaﬁﬂ? gaseaﬂs jon.

« Electronegativity is the ability ﬂf a@amm m attratt , ,E “electrons towards itself in a

\\_

chemical bond o\ (—\(
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1. Choose the correct answer
(i)  In the periodic table the number of period of an element is same as

(a) atomic number (b) atomic mass
(c) group number (d) principal quantum number
(i) Possess highest electronegativity 10\ (C(OL
(c) Br \
(iii) "Hh{q:h qﬂ thé Hn[lowmg w:ll prnduce a base in water?
(a} Na,0 (b) CO,

(c) 50, (d) Si0,



(iv) Which is correct for 2Mg? AN AT

(a) period 1 element |\ /77\(( {b)grnnpfl elemetn
(c) period Ielem'ent AU (d) alkaine earth metal

(v) Aﬂ\ﬁ[emﬁr&' has electrun configuration 1s?, 2s?, 2p®, 3s?, 3p?, it belongs to:

(a) period 2 (b) group 14
(c) group llIA (d) period 1
(vi) Which of the following element has highest ionization energy?
(a) Li (b) Na
(c) K (d) Rb
(vii) Which of the following element has lowest electron affinity?
(@) F T b
@ B @ o ot
(vif) Which of the following oxide ﬁj\mphotenar \\\' A
(@) Mg0 - 1\ ‘7"/:{. " \\ A \(b)-€O,

\ -

(©) ALO, 1 |\ (d) 50,
}\fl
(ix) ﬁtﬁh\eﬁt whu:h group have strong non-metallic character?
(a) G-l1A (b) G-lIA
(c) G-IVA (d) G-VIIA
(x) Which atom has smaller ionization energy?
(a) B (b) Al
) C (d) N

2,  Give short answer,
(i) What is a period?
(i) Differentiate between s and p-block elements. . =0
(iii) Fine out the position of sulphur {atﬂr‘ntt HUHibEr 1\&] M/the periudlc table.

vvvvvvv

(iv} Find out the ppsﬂ;i&m:f an\?\lement ’m the penudlc table, which has electronic
cunﬁguratmn 1.."25? 2pt,3s*, 3p* -

(v) ‘:\Ir} Whhé \'eépect metals differ from metalloids?

(vi) A cation is smaller than its atom. Justify

3. Describe the varication of electron affinity in the periodic table.



(i)  Oxygen
(ii)) Chlorine 4
(ili) Water _ .\ : (B
Discuss. Ehﬂ vaﬁh bn in the nature of oxides of period 3 elements.
Explain thé variation in metallic and non-metallic character in the periodic table.
7. Evaluate on the following giving reasons:
()  Atomic radii decrease in a period
(ii)  Atomic radii increase in a group
8. How does the periodic table help in understanding the properties of elements?
9. Evaluate the significance of the periodic table.
10.  How does periodic table aid in understanding the characteristics of oxides across the

period in the periodic table.

Assign each student an element from the periodic table (Group 1 and ﬁmupg}hﬂﬂhem create

(l/,'

a card, each card should indicate lnfnrmatmn ahuut me;vél%mhngjs ﬁ‘mﬁles uses, and
Q
interesting facts.
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