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Chapter-8 Chemical Reactivity

Ans

INTRODUCTION

What do you know about non-metals and their position in perlod-“ tahle? —K
NON-METALS AND THEIR POSITION

91

Definition:

“The elements which are ejedtronegztive-and formianicrs ky gainirig electrons are called
non-metals”-

Examiles. -

Carbort, 1titrcgan, phesphorous;-oxygen, sulphur, most of the halogens are non-metals.
Physical states:

2@ non-metels'exist as gases, liquid and soft or hard solids.

Phsition in Periodic table:

They occupy upper right position in the periodic table.

Nature of Bonding:

They show a variety of chemical reactivities. They form different ionic and covalent
compounds many of which are solid or gases.

INTRODUCTION

MULTIPLE CHOICE QUESTIONS

Which one of the following is non-metal? (K.B)
(A) Carbon (B) Oxygen (C) Sulphur (D) All of these
Non-metals occupy the position in periodic table: (K.B)
(A) Upper left (B) Lower left (C) Upper right (D) Lowver right

8.1 METALS

(A) What are metals? How are they categorized? (U.B+K.B)
(B) Write down physical and chemical properties of metals.
(SWL 2016, MTN 2016, BWP 2016, 17)(K.B)
(A) METALS
Definition:
“The elements which are electropositive and form cations by losing electrons are called
metals”.
Examples:
Iron, gold, silver, copper etc.
Importance of Metals: (| '
Things like aeroplanes, trains, building fraifies, autem:s JGiles ol ew\n d.wa:ran i acr.nes
and tools are due to different propdrtizs of 4aridus, miety 15. —
Position of Metals in Permo@_(_nl_e‘
They are. CTe‘ ent on theiwwar ane left sident the perit UIC table
AR s . GATEGOKRIES OF METALS
Metals var, ne ,ate-guru'ed as!

' Fl’umfs ori \K) sddium (Na), calcium (Ca), magnesium (Mg) and aluminium (Al).

vioderately Reactive:

Zinc (Zn), iron (Fe), tin (Sn) and lead (Pb).

Least Reactive or Noble:

Copper (Cu), mercury (Hg), silver (Ag) and gold (Au).
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(B) PROPERTIES OF METAL (FSD 2017 G-1I) .~
Physical Properties of Metals: . g e S R A
The physical properties of metals are as follows: — 2y é
(i) Almost all metals are solids (except rr‘brcury) — N o

il

(i) They have high meltina and ’Jomnq noines. ey cent olkah n.°ta s)
(iii) They possess metalli(, Itster-arid can e polisael. | A
(iv) They e malleable{cai be’ hum nerﬁd :m.o h eate)M@uctile (can be drawn into wires).
(v) Tney giveoit ﬁonE when hi
(vi) Thay'are gnod « roiducker of neat and electricity.
(i) They héve Iridh 'densities.
= [ "-_.'fn'il-.) Thay'are hard (except sodium and potassium).
S ) Chemical Properties of Metals: (FSD 2016, SGD 2016,17, RWP 2017)
' Chemical properties of metals are as follows:
(i) They easily lose electrons and form positive ions.
(i) They readily react with oxygen to form basic oxide.
2Mg +0O,——2MgO
Basic oxide
(iii) They usually form ionic compounds with non-metals.
2Na + Cl, —— 2NaCl

Metal + Non-metal lonic compound
(iv) They have metallic bonding.

Light metals Modern Periodic Table
T
I Non-metals
1| H - ™~
) 2 13 14 15 16 17
3[4 , . 5Tej] 7,879
2| Li| Be Heavy metals Blc|inN|oO|F
I!ﬂt 12 |/ 134 15[ 16| 17
3 ajMej 4 s 6 7 8 o 10 u x| AESHE P LS|
1912021 222324252627 28] 29 30] 31| 32 | 33 34 35
4 K Ca | Sc Ti A\ Cr | Mn| Fe | Co | Ni Cu| Zn| Ga| Ge| As| Sc | Br
Key:
Colour of box of elements Colour of symbol of clements B o -~
Metals Black = Solid - l g [l | I
Non-metals ] Blue = 1 iq'b'\" 4 |I |h' ': A b ) =
Metalioids 1 Red = | ¥ ashy N .1 . Hoae’
s 1§ N e RO D L N ~ A
Figure:-Syme Ccm-:nor* |vu:taf anw-i N orr r,/le alk Al
I
Q.2 Describe must |mporf'"1t [.)I’t)t)e?tl S Jf me:e-alu- 'ylth .espect one dnother.
PARTas m‘“ — \ st (Do you know Pg. # 140) (K.B)

Ans: O MpsT IIAPCKTANT PROPERTIES TANT PRQPERTIES
. The' moft otur dant irietal is aluminium.

A J I‘-_j hg-raost precmus metal is platinum.

S8 = "The most useable metal is iron.

e The most reactive metal is cesium.

e The most valuable metal is uranium.

e The lightest metal is lithium (d = 0.53 g cm™).
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e The heaviest metal is osmium (d = 22.5 g cm™).

e The least conductor of heat is lead.

e The best conductor metals are silver and gold.

e The most ductile and malleablse-metal aie oald-ani siiver

_T‘..u.. "“E\l\\“‘l_

Q.1

Ans:

~

(Juz
Ars

Q3

Ans:

Q.4

Ans:

Q.5

Ans:

‘f&i’&l VESTIONS

What ere 1hetels? (RWP 2017, BWP 2016)(K.B)
Ansiier given rl po #2777
\Wirite aiviesriance of metals. (K.B)

IMPORTANCE OF METAL

Things like aeroplanes, trains, building frames, automobiles or even different machines
and tools are due to different properties of various metals.

How are metals categorized? (K.B)
ATEGORIZATION OF METAL
Metal are categorized into two types:

e Light metal
e Heavy metal
Which one is the most abundant metal? (Do you know Pg. # 140)(K.B)

MOST ABUNDANT METAL

The most abundant metal is aluminium.

Write four very reactive metals. (GRW 2017 G-11)(K.B)
VERY REACTIVE METALS

Potassium (K), sodium (Na), calcium (Ca), magnesium (Mg)

8.1 METALS

The most precious metal is: (Do you know Pg. # 146)(K.B)

(A) Platinum (B) Iron (C) Cesium (D) Uranium

The most valuable metal is: (Do you know Pg. # 146)(K.R)

(A) Sodium (B) Magnesium (C) Iron (B Jraniem

The most metal is cesium. DOy KrowPg| #146(K DY

(A) Reactive (B) Non-reagiive (Cyfrecicls ) | (D) Valudsie

The lightest metal is: R VU (Do yol know Pg. # 146)(K.B)

(A)Li _ — (R Mal/ /)L KC)Ca e (D) Mg

The '\ | inetaiis G‘mru! | S (Do you know Pg. # 146)(K.B)

(A) Hedvinét 1 1 (B) Soft ! ' (C) Hard (D) Reactive

Theteadt (and Lctoriot heat is: (Do you know Pg. # 146)(K.B)
s Mallead < (B) Iron (C) Silver (D) Calcium

The best conductor metals are silver and: (Do you know Pg. # 146)(K.B)

(A) Gold (B) Platinum (C) Iron (D) Lead

Gold and silver metals are the most ductile and: (Do you know Pg. # 146)(K.B)

(A) Malleable (B) Precious (C) Soft (D) Reactive
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9. Density of osmium is: (Do you know Pg. # 146)(K.B)
(A) 0.53gcm ™ (B) 22.5gcm> (C) 5.3gcm ™ (D) 2.25gcm

10. Density of lithium is: D0 vou Koy vPy# 43)0 2)
(A) 22.5gcm ™ (B) 0.53gcm iC) 4.2geni™ (D] 7.30em*

11. Which one of the following,is lesi: malleale? {LHR 2014)(K.B)
(A) Sodium (B) iron Q) Gald (D) Silver

12. The mgstusrable metaris: Ly ' (Do you know Pg. # 146)(K.B)
(A) Ureztum (E) Gol¢ ~(C) Iron (D) Calcium

13. The mcstractive, r1e al s (K.B)
(£) S odiunt “(B) Zinc (C) Copper (D) Gold

IN % ©“8.1.1 ELECTROPOSITIVE CHARACTER

Write a comprehensive note on the electropositive character of metals.

(Ex-Q.11)(FSD 2016)(U.B)
ELECTROPOSITIVE CHARACTER / METALLIC CHARACTER

Definition:

“Metals have the tendency to lose their valance electrons. This property of a metal is

termed as electropositivity or metallic character or electropositive character ”.
The more easily a metal loses its electrons the more electropositive it is.
Valency of Metals:
Definition:
“The number of electrons lost by an atom of a metal is called its valency.”
Examples:
(i) Sodium (Na) atom can lose 1 electron to form a positive ion
Nag) —> Na+(g) +le”

So the valency of sodium metal isl.

(i) Zinc (Zn) metal can lose 2 electrons from its valence shell. Therefore, its valency is 2.
N —> Zn2+(g)+ 2e

Trends of Electropositivity:

(i) Trends in Groups:

Electropositive character increases down the group because size of atoms increases.

Example:

Lithium metal is less electropositive than sodium which is in turn less electroposmve

than potassium. :

(ii) Trends in Periods: . 2 )

Electropositive character decreases acrost the period from Ien t(, rlg 1t ax tt 1 ,anOdIC

table because atomic sizes-azcrease.due s ingresse, or nug; Iear chiartye.

It means elements at the s;ar'r ol heriod al e more metlll c.“Tnis/character decreases as

we moye ‘wom left-ta.1ghit ¢ lo: Ag he| perioc=—, \

Electrogaditily tland ignization \m\r:,v '

Electropositive, cha. -acter_dépends upon the ionization energy which in turn depends
. l|rnn size orid nusiear charge of the atom. Small sized atoms with high nuclear charge
el hiighionization energy value. In this way atoms having high ionization energy are

less electropositive or metallic. That is the reason alkali metals have the largest size and

the lowest ionization energy in their respective periods. Therefore, they have the highest
metallic character. For example, a comparison of sodium and magnesium metals is
given below for understanding.

Ans:
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Q.2
Ans:

I
lonizationenergy

Comparison of 2" I.E. and 1% I.E. of Alkaline Earth Msta!s: . | )
lonization energy of magnesium is *lgh but the-2"" icriizatipn énevcy of e ,,nesium IS
very high. It becomes very'diffici:tz toremcve second elestron from the Mg™ ion as
nuclear charge attracts the remaining electrons'sinongly. As a result of this attraction
size of the, idn-dzcreasss. | Similarly) all *he elciments of alkaline earth metals have high
ionizationi enervie’ &s compered to-2ikaii metals.

Electropositivity oc

Sodium Atom
3s' electron configuration
having atomic size 186 pm,
and ionization energy 496 kJmol ™.

Magnesium Atom
35” electron configuration
having atomic size 160pm,
and ionization energy 738 kimol ™.

Compare the ionization energies of alkali and alkaline earth metals.
MPARISON OF IONIZATION ENERGY

The ionization energy of alkali metals are lower than alkaline earth metals because
ionization energy depend upon the size and nuclear charge of atom.
Example:

Sodium atom has 3s* valence shell electronic configuration having atomic size 186 pm.
Magnesium atom has 3s? valence shell electronic configuration having atomic size 160pm
that is the reason ionization energy of sodium is 496 kJmol™ and ionization energy of
magnesium is 1450 kJmol™.

Effect of 1.E. on Reactivity:
Low ionization energies of alkali metals make them more reactive than alkaline earth metals

(Ex-Q.12)(U.B)

Sodium Atom
3s' electron confi] urytion -
_having atomic size |1 8¢, p/n, /
A ‘d i )mzat;ﬁ* giiergyy 406 lesmAl
4 { N

F

L /1 het; >si m At(m
| 3% ele Stron c’.r)nf-;gur atipm
o u"'vm,t. dteziic size 10 ‘f‘,)m
nid-iization energy 738 kImol™.

| | e | s

Compaﬂcm 01 2l

____,

LE._and! 15 | E. of Alkalme Earth Metals:

L ibhiztilr, eherdy ‘ot magnesium is high but the 2" ijonization energy of magnesmm is

R \y__hu;r. it becomes very difficult to remove second electron from the Mg” ion as

riuclear charge attracts the remaining electrons strongly. As a result of this attraction
size of the ion decreases.
Similarly all the elements of alkaline earth metals have high ionization energies as
compared to alkali metals.
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Table: Atomic Number, Electronic Configuration and Ionization Energie

Atomic Electronic

Number |Configuration

Na 100 [\ \[hej dst 1 496 | Mg 12 [Ne] 3s? 738 | 1450
 [TRY M| e [Ar]4st | 419 | Ca 20 [Ar] 4s° 590 | 1145
I "Rb~ | 37 [K5s' | 403 | sr | 38 [Kr]5s2 | 549 | 1064
Cs 55 [Xe]6s* | 376 | Ba 56 [Xe] 65° 503 | 965

8.1.1 ELECTROPOSITIVE CHARACTER

SHORT QUESTIONS
Q.1  Whatis a relationship between electropositivity and ionization energy? (U.B)
Ans: ELECTROPOSITIVITY AND IONIZATION ENERGY
Electropositivity depends upon the ionization energy which in turn depends upon size and
nuclear charge of the atom. Small sized atoms with high nuclear charge have high ionization
energy value. Atoms having high ionization energy are less electropositive or metallic.
|

lonizationenergy

Electropositivity o

Q.2  What is the atomic size and ionization energy of sodium? (K.B)
Ans: ATOMIC SIZE AND IONIZATON ENERGY

Atomic size of sodium is 186pm and ionization energy of sodium is 496kJmol™.
Q.3  What is second ionization energy of magnesium? (K.B)
Ans: IONIZATION ENERGY OF MAGNESIUM

Second ionization energy of magnesium is 1450kJmol™
Q.4  What is the trend of electropositivity in groups? (MTN 2017)(U.B)
Ans: Answer given on pg # 280
Q.5 What s the trend of electropositivity in periods? (r\f*l 201/ U5

Ans: Answer given on pg # 280

-mmntmlwm-
EEEI“IT.E! mm |

1. Atomh, m1um£wr oRCST: L | 1 — (K.B)
(A)55 1 11 L B3 T (C) 25 (D) 503
2. IviefeIs Inpse their eleciron easily because: (Ex-7)(U.B)
_ oA THEY e electronegative (B) They have electron affinity
; J [ /) They are electropositive (D) Good conductor of heat
-3 Metals have generally: (LHR 2015)(U.B)
(A) High ionization energy values (B) Low ionization energy values
(C) High electron affinity values (D) High electronegativity values
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4.

5.

Ans:

Ans:

Ans:

iv.

Ans:

Ans:

Vi.

Ans:

Metals can form ions carrying charges: (GRW 2016)(UB)

(A) Uni-positive (B) Dipositive (C) Tri-positive (D) A" ¥ these-

lonization energy of sodium is less than: _ - (L2

(A) Al (B) Mg , {C)Cu - \D | ;\Il’c_f tihoos

Electropositivity is also knawn a:: a _ _ (K.B)

(A) Metalloid character ' \(B)\Metallic\character

(C) Neirmietallic character . V=D BsinBand C

The mase gagily @inetal | | |~ “ste-electrons the more electropositive it is. (U.B)

(A) Losas! ' 1\ ) 1 (BiGains (C) Shares (D) Transfers

1llec(ropns tive Caaracter across period due to of nuclear charge. (U.B)

(\jMacieases, decrease (B) Increases, increase

(C) Decreases, increase (D) Decreases, decrease

Electropositive character increases down the group because size of atoms: (U.B)

(A) Increases (B) Decreases (C) Remains constant (D) Both A and B
8.1 TEST YOURSELF

What type of elements are metals? (FSD 2017)(K.B)

METAL EL EMENTS
Definition:

“The elements which are electropositive and form cations by losing electrons are metals . They

form basic oxides with oxygen, are good conductor of heat and electricity and are usually hard.

Examples:

(i) Sodium

(ii) Potassium

(iii)Calcium

(iv)Magnesium

(v) Aluminum

Name a metal which exists in liquid form? (K.B)

METAL IN LIQUID FORM

The only metal which exist in liquid form at room temperature is mercury (Hg).

What is the nature of a metal oxide? (U.B+K.B)
NATURE OF METAL OXIDE

Metal oxides are basic in nature because they change red litmus paper to blue.

Examples: -

Na,0, Ca0O, K,0, MgO ) e oy

Which group of metal is highly rea:tlve’) L L4 VN
HIGHEY, FEACTIVE METAL!

== ::—_::_.::::

Alkali metats of groun--/Li, iNa, K, Rl Cs,Fr) ‘af the-pefiodic tabie are highly reactive
becausz ey aie Nightyelg ctrrypo\m Ve, in-natre.

Why Sudium raetal isimotg reaciive than magnesium metal? (U.B)
- \! PEACTIVITY OF SODIUM AND MAGNESIUM

N |

(KB)

" $diinTctaris more reactive than magnesium metal because sodium has larger size, low

tonization energy than magnesium and thus can lose electrons more easily than magnesium.

Name a metal which can be cut with knife? (K.B)
METAL CAN CUT WITH KNIFE

Sodium metal can be cut with knife, because it is soft due to weak metallic bonding.
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Vii. Name the best ductile and malleable metal? (RWP 2017)(K.B)
Ans: DUCTILE AND MALLEABLE METAL : :
The best ductile and malleable metal is gold. [
viii.  Name the metal which is the poorest congitgtor of heat?. WY I (K.B)
Ans: PQORES1 | CONDUE, FORVMETAL '
The poorest conductor of Feat is leza(PD)~ ] |
iX. What do vail mean by-malleable anc Huctile’ ; (K.B)
Ans: _‘\AA_«L__'L_QE_' E_4ND DUCTILE
Mallealiie:
“Malleaility is the propert.c f iietals due to which they can be beaten/nammered into sheets ”.
Dugtile: :
s M SactityTis the property of the metals due to which they can be drawn into wires ”.
X vhy alkali metals are more reactive than alkaline earth metals? (U.B)
Ans: REACTIVITY OF ALKALI AND ALKALINE EARTH METALS

Alkali metals are more reactive than alkaline earth metals because alkali metals have the
largest size and the lowest ionization energy in their respective periods therefore alkali
metals have highest metallic character, so these are more reactive than alkaline earth metals.

Xi. What do you mean by metallic character? (SGD 2017)(U.B+K.B)
OR
Define electropositivity. (SWL 2016, BWP 2016)(U.B+K.B)
Ans: ELECTROPOSITIVE CHARACTER / METALLLI HARACTER

“Metals have the tendency to lose their valance electrons. This property of a metal is
termed as electropositivity or metallic character
xii.  Why metallic character decreases along a period and increases in a group? (U.B)
Ans: METALLI HARACTER
Metallic character in a period because size of atom decreases and increases in a group
because size of atom increases.

8.1.2 COMPARISON OF REACTIVITIES OF ALKALI AND

ALKALINE EARTH METALS

Q.1  Compare and contrast the properties of alkali and alkaline earth metals. (Ex-Q.1)t.B+K.B)
Ans: COMPARISON OF PHYSICAL PROPERTIES OF ALKALI AND
ALKALINE EARTH METALS

-EE_

Silvery white having o Silvery are
e Appearance a metallic luster, e Silvery white orid f:lllg y
PP very soft and can be and hard ] y
- - y L | |a'-:d9r
cut with knife N k___._.__._._-} . N -
o Atomicsize, |5 100\ e asg 72 | L L L) |e) 197,09
ionic size (pm)_ . v RiEEN) s\ [,
o Relative (| [» 088acnyt Y 4\ [\ L T 3
density | || Ficati énWatir w2 O em * 155gom
o Malleability; T\ "\\J{Ellg alfezieand e Malleable and ductile |e  Malleable and ductile
\ -l;_'.__-_ _._..1__,._.___, e Good conductor of | Good conductor e Good conductor
+ ~Conductivity heat and electricity of hea}t fand of hegtgnd
electricity electricity
e MP e 97°C e 650°C e 839°C
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e« BP o 883°C e 1090 °C. o 1484°C |
* ('a‘r’]’;'é"’;t'o” o 496 ki/mol + 7381450 kIimol o fj”_1_4_’ _kJ_rEL_i
e Flameinair |e Golden yellow o Srilliam white, | | _. » |Bricked

Q.2 Descrihe_.eé ctivates o.’allgli_a?;ci ;k_in_n ;\‘_t._* r_";a_ls_ - (U.B+K.B)

Ans;.

\ { DR

Compa re w1emlc¢ 1 DIOE er'rl as'and reactlvates of alkali and alkaline earth metals? (v.B)
ALKALI METALS

Detinidina:

“The elements in Group 1 (Li, Na, K, Rb, Cs, Fr) of the periodic table are called 'Alkali* metals .

General Features:

The properties of alkali metals are as follows:

(i) Alkali metals are extremely reactive elements because of their ns' valence shell

electronic configuration.
(i) There is only one valence electron, it can be easily given out.
(iii) They are always found in nature as cations with +1 oxidation state.
They readily form salts with non-metals.

ALKALINE EARTH METALS

Definition:

“The elements in group 2 (Be, Mg, Ca, Sr, Ba, Ra) are called alkaline earth metals.”

General Features:

(i) The alkaline earth metal atoms are smaller and have more nuclear charge.

(if) They have two valence electrons.

(i) They are also reactive elements because of ns® valence shell electronic configuration
but less reactive than alkali metals because of small size and more nuclear charge.

COMPARISON OF CHEMICAL PROPERTIES AND REACTIVITES
Comparison of chemical properties and reactivities are as follows:

Alkali Metals Alkaline Earth Metals

Occurrence

They are very reactive and always occur | e
in combined form.

They are fairly reactive and also
occur in combined form.

Electroposmwty 1

g
These are highly electropositive. They % Thev.gre-1ess, °Ie trJr“OG.nvo r'r‘m‘

__.'_'.. 111

have ionization energy values [arglnal

TRgva ion |21tnn eriargy Valués ranging

from 520 kJmol™ for Li to 376

ol

for Cs. _.

SANN S
) r%t\fﬁ.,.IWI

\ 'frdm|, 1757\ Karno!™t for Be to 965
k1m" " for Ba.

th Water

Thev, react|\with water ViyG -gushy
iy I“h]F"frt' e glve
.. doliztion and hydrogen gas.
2Na+2H,0 —— 2NaOH+H,

10

y at room

strong alkaline

e They react with water less vigorously
and on heating they produce weak
bases.

Mg + H,O —— MgO + H,
MgO + H,O —— Mg (OH),

CHEMISTRY-9
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Reaction with Oxygen |

Thev fo?n?%r]i?ﬁy_dr_it!co with H, at | e They give hydrides under strong
Lhigl lempecetare. conditions of temperature and

They immediately tarnish in air giving | ¢ They are less reactive fesvards oxy<en —_t
their oxides which form strong alkalies in and oxides are formed ofineating. | .l
water. . L 2MaFDs = 2Mig0) o

ANa+ Oy —> 2Na,0 J A
NazO+H;Q~—> 2NaOH | | //| | \

Rea "tlm wWith Hydrogen

M, ——> 2MH pressure.
Ca+H, —— CaH,

Reaction with Halogens

They react violently with halogens e They react slowly with halogens to
at room temperature to give halides. give their halides.

2Na+Cl, —— 2NaCl Ca+ Cl,——CaCl,

Reaction with Nitrogen

They do not form nitrides directly. e They form stable nitrides with
nitrogen. 3Mg+N; —— MgsN;

Reaction with Carbon

They do not react with carbon directly. | e They give stable carbides on heating
with carbon.

Ca+2C —— CaC,

Q.2

Ans:

¢

Write down the uses of sodium, magnesium and calcium. (K.B)
(GRW 2016 G-I, 2017 G-I, LHR 2016 G-lI, FSD 2016, 2017, SGD 2016, 2017, SWL 2016, 2017,
RWP 2016 G-1,2017, MTN 2016, DGK 2016, FSD 2016, RWP 2017)
ES OF SODIUM

(i) Sodium-potassium alloy is used as a coolant in nuclear reactors.
(ii) It is used to produce yellow light in sodium vapour lamps.
(iii)1t is used as a reducing agent in the extraction of metal Ilke T| A

USES OF MAGNESIUM < | [ | 1L =
(i) Magnesium is used in flash lights and in ! firewegks) "~ WM [ & 0
(ii) It is used in the manufasture ¢f Yight-ailoys. |, AREE o
(iii)Magnesium ribbon is u,et' I nel rutn prues £ mlh e'i.um| hium powder.
(|v)Meg".1esu m is ueed as: ancdefor plibver tior: G¥-corrosion.

— | \ LSES QY CALCIUM

(i) Itisiused tg remve tul nhar ar from petroleum products.
(m I is liséai ag, 1ed ucing agent to produce Cr, U and Zn.

'\ xp_l_ ain tiransition metals and inertness of noble metals. (U.B+K.B)

TRANSITIONS METAL
Definition:
“The elements in which d-orbital are in the process of filling, constitute a group of
metals called transition metals .
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Q4
Ans:

':::u: i’:{ | xw,l__l {l
L

T
A

Inertness of Nobel Metals:
Chemical behavior of the first transition series is similar to active metals
Three transition metals belonging to group 11 are copper, silvai anf il

AP

£SACE

1€ .

(l()ld ! ‘
Gold and silver are relatlvely inactive metah b ams“ﬁ th‘?"y“*dt? n%b Ir-nsn efi ;tl; ..s'easny

ot con“ﬂ““

and are called noble meta's: et
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Ir

Figure: The Transition Elements in the Periodic Table

Write a note on properties and uses of silver, gold and platinum.
PROPERTIES AND USES OF METALS
(A) SILVER

Properties:

(K.B)

It is white lustrous metal.

It is an excellent conductor of heat and electricity.
It is also highly ductile and malleable metal.

Its polished surfaces are good reflectors of light.

Formation of thin layer of oxide or sulphide on its surface makes it relatively unreactive.

Under normal conditions of atmosphere, air does not affect silver.

It tarnishes in presence of sulphur containing compounds like H,S.

Uses:
(i) Being very soft metal, it is rarely used as such.

(i)Alloys of silver with copper are Wldely used in making_co¥i

ornaments.

-y

= 'i

_.._.-"“"

- T
___.-— = -'_-h '. I;ﬂll L1 I'. \
3 silyer-wire’ agd RS
| l o e ". -xlk‘—_":a'x“

(iii) Compounds of silver are WIdeI-V Used in! ph'u’co]rap'h"c ;llms- ard denia! ﬁ?eparatlons

(iv) Sllver also has |mportent ap.!}r\-d-t.Dl]Sl*in rr.'.nru ndustry-_ s L'_;'
\&B)&%Q ~

1
1 L L] -
L

Proge .msf SeRy
o It |s-a ).ellow sof’ ne*mi -
e xj1| Is morb radieable and ductile of all the metals.

Nl {J)ne gram of gold can be drawn into a wire of one and a half kilo meter long.

Gold is very non-reactive or inert metal.

It is not affected by atmosphere.
It is even not affected by any single mineral acid or base.
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q4

Ans:

Q.5

Ans:

Q.6

<

oo

Q.7

Ans:

Uses:
(i) Because of its inertness in atmosphere, it is an ornamental metal as Wei-as used-in

making coins. . [

(i1) Gold is too soft to be used as such.
(iii)It is always alloyed wizi. (:oppcr silver or,.sorhe'otper metan

( P A IIJLI"I

Lt |s ug e'J ¢, make jwvell’y |tems because of its unique characteristics like colour,
s peauty, seength, flexibility and resistance to tarnish.

it provides a secure setting for diamonds and other gemstones, enhancing their

brilliance.

Platinum alloyed with palladium and rhodium are used as catalyst in auto-mobiles

as catalytic convertor.

They convert most of the gases being emitted by vehicles into less harmful carbon

dioxide, nitrogen and water vapour.

Platinum is used in the production of hard disk drive coatings and fibre optic cables.

Platinum is used in the manufacturing of fibre glass reinforced plastic and glass for

liquid crystal displays (LCD).

8.1.2 COMPARISON OF REACTIVITIES OF ALKALI AND

ALKALINE EARTH METALS

SHORT QUESTIONS

Describe reactivities of alkaline earth metals. (RWP 2016)(U.B+K.B)

ALKALINE EARTH METALS

They are also reactive elements because of ns” valence shell electronic configuration but
less reactive than alkali metals because of small size and more nuclear charge.
Write uses of sodium.

(FSD 2016, RWP 2016, FSD 2017, SGD 2017, SWL 2016, GRW 2016 G-II, LHR 2016 G-1I)(K.B)

Answer given on pg # 286

Write uses of magnesium.  (MTN 2016, DGK 2016, SWL 2017, DGK 2017\ /:;m
Answer given on pg # 286 T AN
Write uses of calcium. T\ AT AN N (I d) —

(FSD 2016, SGI»2016, R W 2017 UWL, ’0;7 BY ’} 2017 GT{V\ 2017 (y-u RWP 2016 G-D)

Answer given onpg # 286 | )
What istlie holor-ef fiame|of-Caicitm in &i2 | — (FSD 2017)(1(.3)

4N

Z-AME €2i OR OF CALCIUM

The flarhe of caicinny in; 2i=is~brick red”.

: _\Iﬂ-':.:,ne nyssictsilver. (RWP 2016, DGK 2017, BWP 2017)(K.B)

Answer given on pg # 287
What is the composition of pure gold? (Do you know Pg. # 145)(K.B)

MPOSITION OF PURE LD

Pure gold is 24 carats gold.
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8.1.2 COMPARISON OF REACTIVITIES OF ALKALI AND
ALKALINE EARTH METALS .@

thiﬂ‘&.

1. Which one is used in flasa I'ght-rmins/ana firtworks? (K.B)
(A) Mo 23 Naly . {Ch'&a_- (D) Li

2. Alkali'matals have veionce stell e_'ec'_[ronic configuration: (K.B)
(A) ns? LByt ¢ (C) np* (D) ns*

3. Alkalling ealth Inetals nave valence shell electronic configuration: (K.B)

. st (B) np® (C) ns* (D) npt

4/ | Atomic size and ionic size of sodium is: (K.B)
(A) 160,72 (B) 197, 99 (C) 186, 102 (D) 187, 102

5. The melting point of sodium metal is: (LHR 2015, SGD 2017 G-I)(K.B)
(A) 97°C (B) 100°C (C) 110°C (D) 200°C

6. Colour of calcium flame in air is: (GRW 2016)(K.B)
(A) Green (B) White (C) Golden (D) Brick-red

7. All metals are solid except: (K.B)
(A) Na (B) Mg (C) Hg (D) Au

8. Sodium does not react with: (K.B)
(A) Carbon (B) Nitrogen (C) Hydrogen (D) Bothaand b

9. Which metal burn with golden yellow flame? (GRW 2017 G-11)(K.B)
(A) Calcium (B) Barium (C) Sodium (D) Potassium

10. Which metal is used for making mirrors? (K.B)
(A) Lead (B) Iron (C) Silver (D) Lithium

11.  Gold is always alloyed with one among the following metals: (K.B)
(A) Sodium (B) Mercury (C) Copper (D) Calcium

12. How many series of d-block elements are there in the periodic table? (K.B)
(A) Three (B) Four (C) Five (D) Two

13.  Three transition elements, Cu, Ag and Au constitute group number: (K.B)
(A9 (B) 10 ©)11 (D) 12

14.  The flame color imparted by Mg in air is: (K.B)
(A) Golden yellow  (B) Brilliant white  (C) Black (D) Brick red — 4 f

15. Platinum is used in manufacturing of: i)
(A) LCD (B) Photographic fil;i(C) Dental, pienam on"D Manr et

16.  Thin layer of oxide makes.silver re;at|Vﬂ' AL L4 (K.B)
(A) Reactive (B) Bteble—1 1 (() Uwrnact.ve L (I:) Inert

17. Which- c‘na 15 used.ip-ueintal rreoafarnn*’? | (K.B)
(A) Gots |\ T (B) Stlve \ _ (C) Platinum (D) Copper

18.  Ornaminie| rwtcl s: b (K.B)

e (A)|Sodr e\ “{B) Potassium (C) Platinum (D) Gold
18] |\ Iniile’gotd is alloyed with: (K.B)
5 (A) Palladium (B) Nickle (C) Zinc (D) All of these

20.  Which one of the following reacts with water vigorously? (K.B)
(A) Alkaline earth metal (B) Alkali metals
(C) Halogens (D) Noble gases
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8.2 TEST YOURSELF _

Ans:

J s

Ans:

iv.

Ans:

Ans:

Vi.

Ans:

Vii.

Ans:

-'“\llm& o

| J -iﬂ'.rm.
b | % %

Give the applications of silver? (RWP 2016, DGk 447, 3WP 2017¢k\B)
APPLICATIONS,S= SILVER f ]

Following are the important appllcatl ons r“‘ silvir:
e Alloys of silver with ccpperareiusz |l i ] r1armg "OII’ S| silver were'and ornaments.

e Compcurids-ei sifver are useain or onor;phlc films, sun glasses, burn care medicines
andiaental fre, )orauons \

e il is alsn\usell in i ror industry.
YNy sibveris not used in pure form? (FSD 2017)(U.B+K.B)
' SILVER IS NOT USEABLE IN PURE FORM
Silver is not used in pure form because it is very soft metal. It is alloyed with copper.
What do you mean by 24-carat gold? (K.B)
24 - CARAT LD

Purity of gold is shown by carat that indicates the number of parts by weight of gold that
is present in 24 parts of alloy. Twenty four carat gold means pure gold.

Why gold is used to make jewelry? (U.B)
GOLD IN JEWELRY MAKING
Gold is the most malleable and ductile of all the metals. It is not affected by atmosphere
even by single mineral acid or base. It has beautiful yellow colour. All these properties of
gold are responsible for its use in making jewelry.
Why platinum is used for making jewelry? (FSD 2017)(K.B)
USES OF PLATINUM IN JEWELRY MAKING
Platinum is used to make jewelry items because of its unique characteristics like colour,
beauty, strength, flexibility and resistance to tarnish. It provides a secure setting for
diamonds and other gemstones, enhancing their brilliance.
What is difference between steel and stainless steel? (U.B)
DIFFERENTIATION
The differences between steel and stainless steel are as follows:

Stainless Steel
Steel is an alloy of iron containing | Stainless steel is an alloy of iron with
0.25 to 2.5% of carbon and traces | chromium and nickel.
of S, P, Si and Mn.

How platinum is used as a catalyst in automobiles and what are the actve: |tages of thiis . .e’? )
_ !vap 917, SRR

PLATINLM AS! g\_"’_"l__’éT_ A Al
Platinum alloyed with patiadium*and sioditrn s \used s cctalvst in“automobiles as
catalytic converter. They corivert most |of the iaxic-harnfi gases iNO,, CO) emitted by

the vekitlés into lessiiarmiflil £C4, M- aind I"I?O Vapours.

V\Ihut ale nan' me rais? ExXplain electronegative characteristics of non-metals.

\ (SWL 2017)(U.B+K.B)
A NON-METALS
Definition:
“The elements which are electronegative and negative ions (anions) by gaining electrons are
called non-metals .
Non-metals are electronegative in nature and form acidic oxides.
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Examples:
e Oxygen -
e Sulphur [~
e Phosphorus ' Ve AN (€
e Nitrogen i ' \
ELE(‘I@@_EG__\_H/_EQ[A_LC_*_T =) -
“The teridany 'y of -an-eleigent-icigain| electons ‘ad trom negatlve ions is called non-
metallic=Sharactey or elGet-enégativw character or electronegativity. ”
Valency of Nori-metals:|
Travalency; of xdme non-metals depends upon the number of electrons accepted by them.
Exarngies:
(1) Valency of chlorine atom is 1, as it accepts only 1 electron in its outermost shell.

Cl+le——CI
(if) Oxygen atom can accept 2 electrons, therefore, its valency is 2.

O0+2e ——>0*
Dependence of Non-metallic Character:

Non-metallic character oc Electronegativity

The non-metallic character depends upon the electron affinity and electronegativity of the
atom. Small sized elements having high nuclear charge are electronegative in nature.
They have high electron affinity. Therefore, they possess non-metallic nature.
Trend of Non-metallic Character:
(i) Trends in Groups:
Non-metallic character decreases in a group downward.
(ii) Trends in Periods:
It increases in a period from left to right up to halogens. That is the reason fluorine is the
most non-metallic in character.
Examples of Non-Metals:
The non-metals are elements in Group-14 (carbon), Group-15 (nitrogen and
phosphorus), Group-16 (oxygen, sulphur and selenium) and in Group-17 halogens
(fluorine, chorine, bromine and iodine) of the periodic table.

Noble
gases
18 "
. Non-metals BEBeaad e Y L
1 k e J } S
“1a 7= 15 | 70 | ™, e
o e rae s my L (R
2 < AN o L __'w- L
=11 D i W R
AN "":_ .__w (Y Ly “\1\{3 —ie T 17 18
AINMIERAERRE o = 1 | A
A b A 34 35 36
'."III" k Y e ) 4 Se | Br =<
53 54
5 | xXe
Figure: The Non-metals in Periodic Table
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Q.2
Ans:

What are physical and chemical properties of non-metals?
(DGK 2016, BWP 2017, SGD 2016, 2017, BWP 2017, LHR.2017 G- !VFH:

PHYSICAL PROPERTIES OF NON-METAL®%
Physical properties of non-metals change-graduallv, hut“unis i wenyl in d grolp-er=non-
metals. Non-metals usually exist ifngll three Hiysical states of rrattzr-Theion- metals
at the top of the group are¢, utually ei3es viile bthers ti'e either liquids or solids.
The importaat physical-aropeities’ol noh-raeqals are as-foriows:
(i) Soiids noi-imietals gie bilittle (drral easiiy).
(i) Nori-mretatsiar? noh-zonduiters ot heat and electricity (except graphite).
(iii)They are, nat shiny, tiiey are dull except iodine (it is lustrous like metals).
(i Theyars "'cnerally soft (except diamond).
f\) hey have low melting and boiling points (except silicon, graphite and diamond)
(vi)They have low densities.
CHEMICAL PROPERTIES OF NON-METALS
The important chemical properties of non-metals are as follows:
(i) Their valence shells are deficient of electrons, therefore, they readily accept
electrons to complete their valence shells and become stable.
(if) They form ionic compounds with metals and covalent compounds by reacting
with other non-metals e.g. CO,, NO,, etc.
(iii)Non-metals usually do not react with water.
(iv) They do not react with dilute acids because non-metals are themselves electron acceptors.
(V) They form acidic oxides.
Trend of Electronegativity of Non-metal:
e Electronegativity of first member of group 14, 15, 16 and 17 are higher than that of
other members of the group decreasing their electro negativity.
e The decreasing order of electronegativity is as under.
F>O>CI>N>Br>S>C>I1>P

8.2 NON-METALS

Q.

Ans:

other

Q.
Ans:

1

2

SHORT QUESTIONS

What is the trend of electronegativity of non-metals? (FSD 2016)(U.B)

TREND OF ELECTRONEGATIVITY
Electro negativity of first member of group 14, 15, 16 and 17 are higher than that of
members of the group decreasing their electronegativity.
The decreasing order of electronegativity is as under.

F>O>CI>N>Br>S>C>I>P.".,., RN
What is non-metallic character’7 - Al '-(R\-VF’Z.Ol'C)_(Jf.b,‘ -

pRs 2 =N S v L= S TR 2 Tan VAL L =_._

“The tendency of an element {0 gaar elglstilors antd foim r.onatwe |or\o is called non-
metalliccharacter-ex elecmnﬁ-go.g! ch ara\,lor
Trend¢ii Perindic Tables | 1

Non- mefai'n characier'decraases in a group and increases in a period
\Which fac! c,rs affectthe nonmetallic character? (RWP 2017 G-1)(U.B)

SN ACTORS AFFECTING NONMETALLIC CHARACTER

‘The non-metallic character depends upon the electron affinity and electronegativity of the atom.
Small sized elements having high nuclear charge are electronegative in nature. They have high
electron affinity. Therefore, they possess non-metallic nature.

Non-metallic character x Electronegativity
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8.2 NON-METALS _

MULTIPLE CHOICE QUESTIONS

Which one of the following halogens has fowest electrariegativitd? |~ GoHI 201576 8)

(A) Chlorine (B) lodine (Zrercmire (D) Fluerivie

Which one of the followihg non-mcials istustiolis? [(GRW 2017 G-1)(K.B)
(A) Sulnht (2) Fhcsphorus' (C} indirie (D) Carbon
Non-nietais g1e denerally\snfihutwwhiciv-sie of the following is extremely hard? (x.B)
(A) Graphite 1 (B) Fhasphorous (C) lodine (D) Diamond

tivths grolp risn-meiallic character: (U.B)
1A INGnRases (B) Decreases (C) Remains same (D) None of these
rvon-metals do not react with: (K.B)
(A) Dilute acids (B) Concentrated acids(C) Water (D) Both Aand C
Small sized atoms have: (U.B)
(A) High nuclear charge (B) Low nuclear charge

(C) Low ionization energy (D) All of these

8.2.1 COMPARISON OF REACTIVITIES OF THE HALOGENS

Q.1
Ans:

Element

What are halogens? Compare the reactivity of the halogens in detail?(SWL 2017)(t.B+K.B)
HALOGENS

“Elements of Group-17 of the periodic table consist of fluorine, chlorine, bromine,
iodine and astatine. They are collectively called halogens. ”

Physical States:

e Fluorine and chlorine exist as diatomic gases at room temperature.

e Bromine exists as a liquid.

e lodine exists as solid.

The intermolecular forces of attraction increase downward in the group due to the
increase in the size of atom.

Table: Physical Properties of Halogens

Electronic ‘ Melting Boiling ‘ Electro
Colour

Atomic

Configuration

F 9 [Hel2s?2p® | Pale Yeliow | 5371 ‘25 D\ 48

Cl 17 [Ne]3s%5° lG_re::’;ish vellew |\ \1v2 V) ) 23 | 32
Br | (35 | _Iagasta | PeddishBrown 266 | 332 30
| 55__ _ _lK_]L_sEp_f’_{_ “Purple Black 387 457 2.7

Gersia €haracterstics:

J'. {|

&) ik general their valence shell electronic configuration is ns’np”.
[ ]

Halogens have only one electron deficient in their valence shell; either they can
readily accept an electron from a metal or they can share an electron with other non-
metals.

e Halogens form ionic bonds with metals and covalent bond with non-metals.
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Q.2

Ans:

Give the chemical properties of halogens. (U.B+K.B)
OR . A
Describe important reactions of halogens. e L ([/iB+5.B)

REACTIONS OF HAGDOGENS .

Order of reactivity of halogens is asipllows: _
“F Gl B

(1) Oxidizing Properties: | / :

“A substaqace n.ll 0¥ due» anct hll’ sabsu aoe by taklng its electrons is called an
oxidizirig agent”’
All halcgen are ox1dm agent Fluorine is the strongest oxidizing element Whl|e
ictirie isitheileasil.e. mlld OXIdIZIng agent. Fluorine will oxidize any of halide ion (X™)
in zcluzion and changes itself to F~ ion. Chlorine will displace Br  and I ion from their
salt solutions and oxidize them to bromine and iodine.

F, + 2KCl——2KF+Cl,
More reactive Less reactive
F, + 2CI —2F +Cl,

Cl, + 2KBr —— 2KCl + Br,
Solution turns from colourless to reddish brown.
Similarly, Br, +2KI ——2KBr+1,.
Actually a more reactive halogen can displace and oxidize the less reactive halogen.
(ii) Reaction with Hydrogen:
All halogens (X;) combine with hydrogen to give hydrogen halides (HX).

H2 + F dark and cold ZHF

state

H, + Cl, —"" 2HCI
H2 +Br2 onlyon headting 2HBr

H2 +| heating 2HI

and catalyst
Trend of Chemical Reactivity:
e The chemical affinity of halogens for H, decreases down the group from F; to Br..
e Fluorine combines with hydrogen even in the dark and cold state. Chlorine reacts
with hydrogen in the presence of sunlight.
e Bromine and iodine react with hydrogen only on heating. _
(iii) Reaction with Water: =
Fluorine (F2) decomposes water in cold state|and in.dark:C hn me 'dchrrLos AL
presence of sunlight. Bromine or|y reacts vu n uvate urder pma canditions. lodine
does not glve this reaction. j n

-~ 2F:-¥'-.:'H;'o-.—£a'ﬂﬂ—>4r:F. ,

e A 271 cdidstate

A 1

\ i) +I-JZLL9'“>HCI+HOCI
s Br +H,0—" 5 HBr + BOBr

~ I, +H,0—— Noreaction
(|v) Reaction with Methane

F,>Cl,>Br>1,
(A) Reaction with Fluorine:
Fluorine (F,) reacts violently with methane (CHy,) in dark.
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(B) Reaction with Chlorine:
In dark: Chlorine (Cl,) does not react with methane in dark.
In Bright Sunlight: In the presence of bright sunlight the reaction |< vie! ert

CH +2C| BI’IghtSL gt Ceid 2l

In Diffused Sunlight: In e, presei<a oi fiffusad 'sunlight thi reaclion of chlorme with
methane isstow and gives serigs of copoundy e.g. GHCR, CH,Ciz; CHClz and CCl,.

CHL#Gl, - CH,Cl + HC
CH,Cl +Cl,——>CH,Cl, + HCI
CH,Cl, +Cl,——>CHCI, + HCI

CHCI, +Cl,—>CCl, + HCI

(v) Reaction with Sodium Hydroxide: Chlorine reacts with cold dilute NaOH to give
sodium hypochlorite and sodium chloride.
2NaOH + Cl,—— NaCl + NaOCIl + H,0O
Cold (dilute)
Cl; reacts with hot concentrated NaOH to give sodium chloride and sodium chlorate.
6NaOH + 3Cl,——5NaCl + NaClO, + 3H,0
Hot (conc.)

8.2.1 COMPARISON OF REACTIVITIES OF THE HALOGENS

TOPIC SHORT QUESTIONS

Define halogen. (K.B)
Answer given on pg # 293
How halogens react with methane? (U.B)
Answer given on pg # 295
Write two chemical properties of halogens. (LHR 2016 G-I, 2017 G-1)(U.B+K.B)

HEMICAL PROPERTIES OF HALOGEN
(i) Reaction with Hydrogen: All halogens (X;) combine with hydrogen to give
hydrogen halides (HX).

H2 + F dark and cold ZHF

state

H, +Cl, —"" 5 2HCI

H +Br _onlyonf} onlyonrhadl ng__\_zl_lE'}-r- e L N | [ ] =
L ._L‘ﬁ'ﬁ_ S L L
L|2+ Z and ctaly|t HI #

(il) Reaxt +mr with-\iatei:) F*uc ink (F») ‘decomiposes water in cold state and in dark.
Chlorinz" 'j=comp )$as! watbn in“nresance of sunlight. Bromine only reacts with water
undor speciel ccnditnrn \InHirie does not give this reaction.

2F, +2H,0 —22<_3 AHF + 0,

4 M - Coldstate

Cl, + H,0—"" 5 HCI+ HOCI
Br, + H,0—"* 5 HBr + HOBr
I, + H,0—— Noreaction
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8.2.1 COMPARISON OF REACTIVITIES OF THE HALOGENS )
MULTIPLE CHOICE QUESTIC [

1. Which one of the following halogen has paiz vellow caICur? ' ~, (K.B)
(A)F2 Bl (¢ B e

2. The least electronegative 2lenent'arhdny the'halcgenstis: (K.B)
(A) Flriotine (8)'Chlarina | \“_£Cj Bromine (D) lodine

3. The mcst electronenative ziement-aimong the halogens is (K.B)
(A) Slucrire, 1\ |\ _(B,Chlorine (C) Bromine (D) lodine

& fAremig tiumser of iodine is: (K.B)
] T A)35 (B) 53 (C) 52 (D) 54

3. At room temperature F and ClI exist as: (K.B)
(A) Monoatomic (B) Diatomic (C) Triatomic (D) Polyatomic

6. Br exist as: (K.B)
(A) Liquid (B) Gas (C) Solid (D) Both Aand C

7. Colour of iodine is: (K.B)
(A) Pale yellow (B) Purple (C) Red (D) Black

8. Noble gas electronic configuration of F is: (U.B)
(A) [He]2s?, 2p° (B) [Ne] 352, 3p° (C) [Ar]4s?, 4p° (D) [Kr]55°, 5p°

9. Which one of the following makes covalent bond with halogens? (U.B)
(A) Na (B) K (©o0 (D) Mg

10.  Which one among the halogens has least affinity with hydrogen? (K.B)
(A) F2 (B) Cl; (C) Br2 (D) I2

11. In diffused sunlight chlorine reacts with methane to form: (K.B)
(A) CHsClI (B) CH.CI, (C) CCly4 (D) All of these

12. Which halogen react with water in dark and cold state? (K.B)
(A) F2 (B) Cl, (C) Br, (D) 12

13. Which one of the following is strongest oxidizing agent? (K.B)
(A) Chlorine (B) Fluorine (C) Bromine (D) lodine

14. Which halogen does not react with water? (K.B)
(A) Chlorine (B) Bromine (C) Fluorine (D) lodine

8.2.3 SIGNIFICANCE OF NON-META

- .
Q.1  What is the significance of non-metals in-gqily life? R\ VPLJ16 '-H'-2 "*01 G |Vf(5+m)
Ans: SIGNIF{CANCE| O NON-N -NETALS) -

Although non-metals are 'fewer than netais, 'yet|thay, are hmﬂly S gnlflcant They are
equally.impgrtant for kuman beings, animels aria-nlasits. In fact, life would not have been

possnb.e ay thout Ll*'e p el er cn C rn?m mbtals on earth.

—, iajcr cummnmfc o earths crust, oceans and atmosphere are non- metals oxygen has
_ L e ighest percentage in earth’ crust (47%) and oceans (86%) and it is second (21%)
I J | % | 1o nitrogen in atmosphere. It indicates the importance of oxygen in nature.
- (i) Maintenance of Balance of Non-metals:
To maintain the balance for the amount of non-metals in nature, different cycles like
water cycle, nitrogen cycle etc. have been established naturally.
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(iii) Essential Component of Body:

Non-metals are essential part of the body structure of all living thlngs

Examples: (A

e Human body is made up of about 28 2lements~Riit Akl 6% 'oJ thz nides-oi the
human body is made us-9f just4.clepcnts i.e. 0.ygen 55%0, carbion 8%, hydrogen
10% and nitrogen 3% ' ) . '

e Plaiti hodies, are made up of sellulose. vhicit is composed of carbon, hydrogen
and:s; )ger -

|ite jowes *L roinE metals as Wlthout O, and CO, (essential gases for respiration of
animals and plants respectively), life would not have been possible. In fact, these gases
are essential for the existence of life.

(v) Maintenance of Life:

All eatables like carbohydrates, proteins, fats, vitamins, water, milk etc. which are
necessary for the growth and development of body, are made up of non-metals; carbon,
hydrogen and oxygen. Its shows non- metals play a vital role for the maintenance of life.
(vi)_Survival of Life:

The essential compound for the survival of life of both animals and plants is water,
which is made up of non-metals. Water is not only the major part by mass of animals
and plants bodies, but it is also essential to maintain the life. We can survive without
water for days but not for a long period; its shortage may cause death.

(vii) Safety of Life:

Non-metal nitrogen, which is 78% in atmosphere, is necessary for the safety of life on
arth. It controls the fire and combustion processes, otherwise all the things around us
could burn with a single flame.

(viii) Communication in Life:

Non-metals are playing essential role for the communication in life. All fossil fuels which
are major source of energy: coal, petroleum and gas are made up of carbon and hydrogen.
Even the essential component of combustion of fossil fuels, oxygen is also a non-metal.
(ix) Clothing:

Non-metals protect us in a way. The clothes we wear are made of cellulose (natural
fibre) or polymer (synthetic fibre).

(x) Manufacture of Industrial Goods: )
In addition to all these, other items used in daily life such as woodenr-ar plaﬁ € Urmtur ) plaw"
sheets and bags, plastic pipes and utensils &re'made sf ifoi-metaitic 2lenjerds. E\m an the
pesticides, insecticides, f'”’lgICIdL'S ‘and gelmlc des m,orp3| t of* non- frietals s major
constituents.

oW hich non m t.m are essential parts of the body? (K.B)

/\nzv'el-given on pg # 297
How non-metals play a vital role for the maintenance of life? (U.B+A.B)
Answer given on pg # 297
How non-metal is necessary for safety life on earth? (A.B)

Answer given on pg # 297
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8.2.3 SIGNIFICANCE OF NON-METALS )

S_1

6.

MULTIPLE CHOICE QUESTIONSHEE

Human body nearly composed of . ' elemgiwis \ [ (CRW 20141(K.B)
(A) 28 ®as, @2 (D) 25

In Earth crust the highest %hage ¢f & ycer! is: ] ' (K.B)
(A) 470707 (B)'85% -~ S (f‘ 9% (D) 24%

The %ay2 pfioxygen inioceans s (K.B)
(A)A7% 0L (B,-88% (C) 90% (D) 24%

e Yeage f sxygen in air is: (K.B)
{N)21% (B) 24% (C) 26% (D) 30%

The %age of nitrogen in atmosphere is: (K.B)
(A) 89% (B) 78% (C) 70% (D) 85%

Oxygen is: (K.B)
(A) Metal (B) Non-metal (C) Metalloids (D) None of these

8.3 TEST YOURSELF

Ans:

Ans:

Ans:

iv.

Ans:

Why valency of chlorine is 1? (U.B)
VALENCY OF CHLORINE

Valency of chlorine is one because chlorine has seven electrons in its valence shell and it

can accept only one electron to complete its valence shell or octet.

Which factor controls the non-metallic character of the elements? (U.B)

FACTOR NTROLLING NON-METALLI HARACTER

The non-metallic character of elements is controlled by electron affinity and

electronegativity of atoms. Greater the electron affinity and electronegativity, more non-

metallic character of elements will be.

Why fluorine is more non-metallic than chlorine? (U.B)

NON-METALLIC CHARACTER

Fluorine is more non-metallic than chlorine because it has smaller size and more nuclear

attraction to valance electrons. Non-metallic depends upon electronegativity and Fluorine

electronegativity is more than Chlorine, therefore Fluorine is more non-metallic than

Chlorine.

lodine exists in solid state, can it be beaten with hammer to form sheets? (U )
IODINE A NON-METAL f )

No, only solid things or metals have the characteristics to-be Uu.tel' WI h ne"*m er LA

sheets. lodine is a non-metal and b; nﬂe Tl _ ' ™

Can Iqu|ds and gases belifittle? =, "~ |} | )\ Vi ) (U.B)

Liquid ar\u gaseEs Lann be nrﬁtje\b\“ausc\ n 5 unly the property of solids especially

ionic sclics, | '

V\Ihy the ox) /g'=n | calied'non-metal? (U.B)

T B OXYGEN IS CALLED NON-METAL

C xygen is non-metal because it form negative ion by gaining electrons like other non-metals.
Name two non-metals which are both brittle and non-ductile. (K.B)

BRITTLE AND NON-DUCTILE NON-METAL
Graphite and iodine are two non-metals which are brittle and non-ductile in nature.
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viii.

Ans:

iX.

Ans:

Ans:

Xi.

Ans:

Xil.

Ans:

Xiii.

Ans:

Xiv,

\ J.I. .__':5'.1__:7

Name the most abundant non-metal in the Earth's crust. (K.B)
ABUNDANT NON-METAL IN THE EARTH : \

The most abundant non-mental in the Earth’s crust is oxygen. It-is 47 9¢-5f Zaith™| fruat:

Give the non-metallic trend in halogens [ BWRES{U.B)

The non-metallic trend in hqlom. G2(reasss ‘fror op io bcttum bicause of increasing

atomic.&iz:s. \ :

S SBr> |

Why d( tie, NDp-ingtals aCcest electrons readily? (U.B)
ACCEPTANCE OF ELECTRON

.“-\I'cr'.‘-_n atals accept electrons readily because they are more electronegative and are

usually electron deficient in nature. So they form anions by gaining electrons.

Cl+lee——CI”

Why non-metals do not react with dilute acids while metals do react? (U.B)
NON-METALS DO NOT REACT WITH ACIDS
Non-metals do not react with dilute acids because non-metals are itself electron acceptors
while metals react readily because they lose electrons readily.
How can we distinguish a metal from a non-metal by simple physical methods? (@.B)
DIFFERENTIATION
The differences between metals and non-metals are as follows:

Metals Non-metals

Electrical Conductivity

e Metals are good conductor of heat e Non-metals are bad conductor of heat

and electricity. and electricity.

Melting and Boiling Points

e Metals possess high melting and e Non-metals, possess low melting and

boiling points. boiling points.

Density

e They have high density. \ e They have low density

How we can distinguish a substance is metal or non-metals with the help of an acid?@.B)
DIFFERENTIATION
The metals and non-metals can be distinguished by the following methods:

| Non-matis u~uaulv jrf rwt ie:ft il ti-
because metals are |tself e“ctron‘ ~Tilute, \acids hecause ‘nontirietals are
donors. i | itgelf élactron acchpiers.
75\ -, ZH(‘I '—)7."'](:'::.2 | § A

L'ﬂ + !‘ 2 01——~>£n\,04 i1

e Metals react with dilute acids easily

C _\Ii\.{h.y is 1F & weak acid? (MTN 2016)(t.B)

HEF WEAK ACID

HF is a weak acid because it does not release its proton easily due to presence of strong
hydrogen bonding and it ionizes to a small extent in aqueous solution.
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_ li_! DK C_J '
8.1 EFALS

8.1.1 ELECTROPOSITIVE CHARACTER

1‘2‘345
HBHAH CHA

8.1.2 COMPARISON OF REACTIVITIES OF ALKALI AND
ALKALINE EARTH METALS

12‘3‘4‘56‘78910‘
BCDBAMA

8.2.1 COMPARISON OF REACTIVITIES OF THE HALOGENS

ADA B B A B
A K c DHTj ‘Alﬁ'BJa'r'ﬂ’ N
. b Al - i —

fa.2.3 SIGNIE/CARGE DENOAMET Ak
O R CBCRCE
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EXERCISE SOLUTION .

10.

11.

MULTIPLE CHOICE QUESTIONSHaE

Metals can form ions carrying charaes: 7 (GRW 2015G-1, RWP'2316Y5- I, M N 2015:545{U.B)

(A) Uni-positive . (B9 Lii-positivie '

(C) Tri-positive ' (D All of these

Which.anz ¢ f the follsvwinyg rostals buin with|briclcied flame when heated in air?
(FSL; 2015 G-, 2917 G- BYP 2017 G-1, MTN 2017 G-I, SGD 2016 G-1)(K.B)

(A) Socur . — (B) Magnesium

(C)dront 10 L (D) Calcium

Sedivionis extreaely reactlve metal, but it does not react with: (RWP 2017 G-1, FSD 2017 G-11)(U.B+K.B)
(/A\j+yarogen (B) Nitrogen

(C) Sulphur (D) Phosphorus

Which one of the following is the lightest and floats on water?
(RWP 2017 G-I, FSD 2017 G-I)(K.B)

(A) Calcium (B) Magnesium

(C) Lithium (D) Sodium

Pure alkali metals can be cut simply by knife but iron cannot because of alkali metals
have: (U.B)
(A) Strong metallic bonding (B) Weak metallic bonding

(C) Non-metallic bonding (D) Moderate metallic bonding

Which of the following is less malleable? (DGK 2017 G-11)(K.B)
(A) Sodium (B) Iron

(C) Gold (D) Silver

Metals lose their electrons easily because: (U.B)
(A) They are electronegative (B) They have electron affinity

(C) They are electropositive (D) Good conductors of heat

Which one of the following is brittle? (BWP 2017 G-11, MTN 2017 G-I1, SWL 2017 G-l1)(K.B)
(A) Sodium (B) Aluminium

(C) Selenium (D) Magnesium

Which one of the following non-metals is lustrous?
(GRW 2016 G-I, BWP 2016 G-I, RWP 2016 G-1)(K.B)

(A) Sulphur (B) Phosphorus
(C) lodine (D) Carbon
Non-metals are generally soft, but which one of the following is extremely hard? (27 e
(A) Graphite (B) Phosphorus 1 - )
(C) lodine ~—(D) Diamord-~ 5 S| [ 7 -
Which one of the following will rogreactwitirilute HGIY | 5 [ W
(SWL 2017(G\I, 201675 11/SGD 2016 3-11, LHR 2016, 17.GH, 112016 G- 1, )(K.B)
(A) Sodium.. YA A (B) Poidssiuis -
© CcICIEJm T g ; '- \ ’D, Carbon

5 7
6 8 10
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Ans:

Ans:

Ans:

Ans:

Ans:

Ans:

Ans:

Ans:

Bl

Ans:

EXERCISE SHORT QUESTIONS N

Why reactivity of metals increases down the group? (RWP 2017 GOV U[B)
REACTIVITY OF METAL IN GReL= f \
React|V|ty of metals depends upon its tendéndy to, 1GS€e €lecirons wh chiis depei:iidnt Upon
the size of atoms. Thusqiwactivity of -inetals, incresses ' down lhE group because of
increasing atomic size and fecrgaging fnization erergy. '
State tie, physical-gropeities of metals, *._\(SWL 2016, MTN 2016, BWP 2016, 2017)(K.B)
Why nizojeh formins compouinids vtk alkaline earth metals directly? (SGD 2016)(U.B)
b EQRMATION OF NITROGEN COMPOQUNDS
INitrogen forns con .pounds with alkaline earth metals directly because alkaline earth metals
i al-positive cations (M™). They have high charge density and polarization power. They
Can polarize nitrogen atoms easily and produce stable covalent nitrides with nitrogen.
3Mg + N, —>Mg;N
Why the second ionization energy of magnesium is higher than the first one?
(GRW 2016 G-I, SWL 2017)(U.B)
2" JONIZATION ENERGY OF MAGNESIUM

Second lonization energy of magnesium is higher than the first one because after the
removal of its electron nuclear charge increases and atomic size decreases. The remaining
electrons will be attracted by the nucleus more strongly.
How oxygen reacts with group I1-A metals? (U.B)

REACTION OF OXYGEN WITH GROUP IIA METAL
They are less reactive towards oxygen and they form oxides on heating.

2Mg + O, H=t , 2MgO
What is relationship between electrop03|t|V|ty and ionization energy? (U.B)
RELATI HIP BE EN ELECTROPOSITIVITY AND I TION ENERGY
Electropositivity depends upon the ionization energy which in turn depends upon size and
nuclear charge of the atom. Small sized atoms with high nuclear charge have high
ionization energy. Atoms having high ionization energy are less electropositive or metallic.
Why electro positivity decreases from left to right in a period? (U.B)
ELECTROPOSITIVITY IN PERIOD

Electropositivity decreases from left to right in a period of the periodic table because size
of atoms decreases due to increase in nuclear charges.

How electro positivity depends upon size and nuclear charge of an atsini?,  —7a) | | |

DEPENDENCE OF ELECTROPOSITIVITY UPON SIZE AN5TIU L JLEAR CHARGE. .~
Electropositivity depends upon size and nucléar chazge of an aiem bed aJs*= whahitiesize
of atoms increases, electroppsitivity/increases \as) it bedoriey easier (o use electrons. It
also depends upon nuclear charge. | I fiuslear chargel incieases the electropositivity
decreases Detause.it heComas difficult to rem i0V? the-electrons from outermost shell.

Why |w"71tn“1 ey mroles gfial '%q\m ehritrmetals are higher than alkali metals? (@.B)

I ZATION ENERGY

loaization =neigm« ot alkallne earth metals are higher than alkali metals because the

\ diurniceizeof alkaline earth metals is smaller and have greater nuclear charge.

why silver and gold are least reactive? (U.B)
LEAST REACTIVITY OF SILVER AND GOLD

Silver and gold are least reactive because these metals do not lose their electrons easily.

They do not have the tendency to make cations.
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11.

Ans:

12.

Ans:

13.

Ans:

Ans:

15.

Ans:

16.

Ans:

17.

Ans:

18.

Ans:

Ans:

Ans:

Can pure gold be used for making ornaments? If not why? (U.B+A.B)
PURE GOLD NOT USED FOR MAKING ORNAMENTS.
No, pure gold cannot be used for making ornaments because go'd IS T0-suit tw be lsed as
such. Itis always alloyed with copper, silvfiar some.qtie: mei!,
Why copper is used for making ¢lectrican wiiies? \ M ™ 2017)(U.B+A.B)
USE CECOREER

Copper is 4s2d for making bf eiectrical wives boc,auqc it'isa good conductor of electricity
and can eagily Se‘drawiminic, wires: —
What i: t.w tl enc cf variatior! ir-densities of alkali metals? (U.B)
VARIATION IN DENSITIES
Paiisitiag of cinail metals increase down the group in the periodic table due to increase in
alormic mass.
Which metal is used for metal work? (K.B)
METAL USED FOR METAL WORK
Metal work means objects that are made in an artistic and skilful way. Copper metal is
used in metal work because it is easily workable. It is used in many ornaments, plumbing,
roafing and other operations.
Why magnesium is harder than sodium? (MTN 2017)(U.B)
HARDNE FMAGNESIUM THAN SODIUM
Magnesium is harder than sodium because in magnesium metallic bonding is stronger,
than sodium. Magnesium involves 2 valence electrons in metallic bonding as compared
to sodium which involves only one valence electron. Moreover magnesium has smaller
atomic size and high ionization energy.
Why calcium is more electropositive than to magnesium? (U.B)
ELECTROPOSITIVITY OF CALCIUM AND MAGNESIUM
Calcium is more electropositive than magnesium because calcium has larger size and greater
nuclear charge than magnesium and in turn lower ionization energy than magnesium.
Why ionization energy of Na is less than Mg? (U.B)
LESS IONIZATION ENERGY OF NA THAN M
lonization energy of Na is less than Mg because Na has larger size and lower nuclear
charge than Mg. It results in less nuclear attraction on valance electron in sodium.

Why the ionization energy of Na is more than K? (U.B)
IONIZATION ENERGY OF Na AND K

The ionization energy of sodium is more than K because down the group alectroposnw‘-

character increases and ionization energy decreases. It becomee eaom oy p:)tar um ro'

lose electrons than sodium. -

EXERCISECONG QUESTIONSAN CS

Compare and contrast thz prepeities|of ankqh aig alkaline garth metals (U.B+K.B)
Answergil/en on pgd(1unic 3.142) ot -
Discuss=he inért cihararcterof, silverana gold (U.B)
v INERT _Q'—| AF STER OF SILVER AND LD
Sitver ard uolo arelinert metals because they both are very less electropositive and do

' '1|0 Jpgaelectrons easily.

iert Character of Silver:

Silver is a white lustrous metal. Formation of thin layer of oxide or sulphide on its
surface makes it relatively unreactive. Under normal conditions of atmosphere, air does
not affect silver. It tarnishes in presence of sulphur containing compounds like H,S.
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Ans:

Inert Character of Gold:
Gold is a yellow soft metal. Gold is very non-reactive or inert metal. It isict affected By
atmosphere. It is not even affected by any single mineral acie.cr basp. it f'l.aSO \ves, enhii
Aqua Regia. Because of its mertnP:C in atncsr)!“rc NS @ n ornamental. mietelas well as
used in making coins. / TR 1)
Why catioris are smaller-and aniong aie Lizger in size theiz-wheir respectlve neutral atoms? (U.B)
A | i WAL $1Z2-OF CATION
Catlons arp snullu *han| thiair \,orrespondlng neutral atoms because of two reasons: The
remoyval of ¢nel ex-more electrons from a neutral atom usually, results in the loss of the
(’4'11:3!. riiost shell. The removal of electrons causes an imbalance in proton-electron ration
thus a cation has smaller number of electrons than its parent atom. With the decrease in
number of electrons the magnitude of effective nuclear charge increases, which pulls the
electrons cloud of the cation near to the nucleus and thus makes the cation smaller in size
than its parent neutral atom.
Examples:
The radius of Na is 186pm whereas ionic radius of cation (Na*) is 102pm.
LARGE SIZE OF ANION
A negative ion is always bigger than its parent atom, the reason is that the addition of one
or more electrons in the shell of a neutral atom enhances the repulsion between the electron
causing the expansion of the shell. The added electrons reduce the attraction of nucleus to
the electron that is why the size of anion increases as compared to the neutral atom.
Examples:
Atomic size of fluorine (F) is 71pm whereas anionic size of fluoride (F) is 136 pm.
Discuss why hardness and softness of a metal depends upon its metallic bonding? (v.B)
HARDNESS AND SOFTNESS
The softness and hardness of a metal depends upon the metallic bonding. The strength of
the metallic bonds depends upon the number of valence electrons that each atom
contributes for the metallic bonding.
Hardness of a Metal:
Some metals have strong metallic bond due to the greater ru r.1t:mr of va:v ,e
electrons in the metal atoms. Such metals PR hard e NN -
Examples: " Bl A
Magnesmm metal has stlor'q R al.rc rond cS f‘c..mpc re1 g scdlum metal therefore
magne,rum i » harder tiari sodn matal,
SoftneszoraMewai; | | | T \ -

Some mgte 5 hialye! weax i=etallic bond due to the less number of valance electrons in the

N |

ngta) atomy. \Sucn metals are soft.
Eixainples:

Sodium has weak metallic bond as compared to magnesium metal that’s why it is soft as
compared to magnesium. It has low melting point and can easily be cut with knife.
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5. Give the reaction of sodium with; H,0O, O,, Cl, and H,. (U.B+K.B)
Ans: REACTIONS OF SODIUM —(
Reaction with H,0O: : -
Sodium reacts with water V|gorous'} at room fe oeralu"e o g| G stuo 19 alkalisie solution
and hydrogen gas. / \

1%,

+?H,,O L 528a0H +H

—_— e e i Rl

Sadium mm:d.alely tarnishes in air giving sodium oxide which forms strong alkali in
SN e,

4Na+0,—>2Na,0
Na,0+H,0——2NaOH

Reaction with Cl,:
Sodium reacts violently with chlorine at room temperature to give sodium chloride.

2Na+Cl,—2NaCl

Reaction with H,:
Sodium reacts with hydrogen, at high temperature to form sodium hydride.

2Na +H, —»2NaH

6. What are physical properties of calcium metal? Give its uses. (K.B)

Ans: PHYSICAL PROPERTIES AND USES OF CALCIUM
Physical Properties:
The physical properties of calcium are as follows:
(i) Calcium is silvery grey and fairly harder.
(ii) Its density is 1.55g cm™
(iii) It is malleable and ductile. _ Y, )
(iv) It is good conductor of heat and.electricity, - Ty AN Y ' A
(v) Its melting point is 85:°C and &<ilirig poil, is| 1:18»'“C -
(vi) Its flame colour is hlr|c< red. /4 n
(Vi) Itéfil st mnuéfaon ene Ly JMS\@Q e dl‘lf] second ionization energy is 1145kJmol™.
Uses of Cdmun n )

_ ¢ o is lisen to faniove sulphur from petroleum products.
. J. y | .'. "I is'Used as reducing agent to produce Cr, U and Zr.
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7. Write down the chemical properties of the non-metals?

(DGK 2016, BWP 2017, SGD 2016, 2017, BWP 2017, LHR 2017-G-1)(U B+, 3)
8. Compare the physical properties of metals and non-metals.—, ' (95k-2016)(- BB
Ans: COMPARISON OF PANSICAI_PROPERIT F~ C '

The comparison of physiciijproperiies of metals and\ncn-metalsiare as follows:

AN A

o Al Tett 5 ‘are \solifds_=xeept | e Non-metals are solid, liquid and gases.

L METGLIRY

e They have high melting and | ¢ They have low melting and boiling

boiling points. points.

e They have metallic luster and | ¢ They do not have metallic luster and
can be polished. cannot be polished. They have dull

surface.

e They are malleable and ductile. | e They are not malleable and ductile.

e They are good conductors of | e They are poor conductors of heat and

heat and electricity. electricity.

e They have high densities. e They have low densities.

e They are usually hard. e They are usually soft.

9. How you can compare the softness and hardness of metals? _ -2
Ans: SOEFTNESS AND HARDNESS OF METALS - A
Softness and hardness of metals denends upon the strdnotn of me a‘ |I,, bsno "eat-:ﬂt in
them. = ) I

The stre “"ﬂh ofla; ntntalh » Lcnc,‘dn}a_nﬁ;, upon.i'hfe following factors:

o Charge’ :or(esen - c_n_poomve metallic ion.

g [ Murnass ot mobile electrons set free by each atom.

Softness of Metals:

Metals having weak metallic bond are soft metals. Such metals have low melting points,
boiling points, densities etc.
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11.

0.
Ans:

Example:
Sodium is a soft metal due to weak metallic bond. It can be cut Wlth 3. r\ant Its rAiEitiyig

point is very low as compared to other metals,

Harness of Metals: — . L\

Metals having strong metaliic ‘of.u%d cre huro mets Is Subh'metals’ have high melting
points,baiting seints, _den:'i','ie's ete

Example: | || | (.

ll/!oql)nesi,m' .'s,'n nzrd metal due to strong metallic bond. Its melting point is 650°C which

1< very figh as compared to sodium.
Give the chemical properties of magnesium and its uses. (U.B+K.B)
CHEMICAL PROPERTIES AND USES OF MAGNESIUM
Chemical properties:
(i) Reaction with water:
Magnesium reacts with water less vigorously and on heating produces weak base.

Mg+H,O—>MgO+H,
MgO + H,O——> Mg(OH),

(if) Reaction with oxygen:
Magnesium reacts with oxygen on heating and magnesium oxide is formed.

2Mg +0O, —_52MgO

(iii)Reaction with Nitrogen:
Magnesium forms stable nitride when heated with nitrogen.

3Mg + N, —*& 5 Mg,N

Uses of Magnesium: 2

e Magnesium is used in flash lightbulbs and in fnav\c,rkr AR RS ' A
e Itisused in the manufict! Ire of 'ighf alh,vs \

. Mag"n:esu._m__rl,t*bq.u 1S used in hG-J’IT’.-_l p"or‘e,,s teignite alumlnlum powder.
o Mag'{r;oéiulﬁ__is u'ted, as a._n"pd:.;:~ For-pieventlon of corrosion. .

_ Wiz alconipliehentive note on the electropositive character of metals? (U.B)
_,IS.i:'_;:.' \cvreyiven on pg # (Topic 8.1.1)

RbX
Ans:

Compare the ionization energies of alkali and alkaline earth metals. (U.B)
00 (Topic 8.1.2)
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Q.1

Ans:

Q.2

Ans:

Q3

Ans:

Q.4

Ans:

Q.5

Ans:

'I - REACTIVITY OF ALKALI METALS

ADDITIONAL CONCEPTUAL QUESTIONS

Write any two differences between alkali metals and alkaline eartijanetals.
(3R WE2015 G-I T 5
DIFF::?EN'I 1£ 730N '

The difference between aliiali met2isand aii<alire metaisiar? as foll bvys:

-EiWUlWlmm

o Au=all ineteis, are lextigme The alkaline earth metal atoms
reactive ‘rleraents hesgase of are smaller and have more

(%] their ns' vaterice shell electronic nuclear charge.

" | “configuration.

e There is only one electron in | e They have two electrons in

their valence shell, it can be their valence shells.
easily given out.
Write two uses of gold. (LHR 2017 G-1)(K.B)
USES OF GOLD

Because of its inertness in atmosphere, it is an ornamental metal as well as used in making
coins.
Write at least two physical properties of magnesium. (LHR 2016 G-1)(K.B)
PHYSICAL PROPERTIES OF MAGNESIUM
(1) 1t is Malleable and ductile.
(i1) It is Good conductor of heat and electricity.
How purity of gold is shown? (Do you know Pg. # 145)(K.B)
PURITY OF GOLD
Purity of gold is shown by carats.
Carats:
“The number of parts by weight of gold that is present in 24 parts of alloy is called
carats”.
24 Carats Gold:
Twenty four carat gold is pure.
22 Carats Gold: .
22 carats gold means that 22 parts pure gold is alloyed W|th 2-na ’ts ot ﬂ:ther g |Lveu oLe

copper for making ornaments and jewelry.|, | ¢4 e W TS L —
What is white gold? \ Vi (Mo T»(nt-)W-Pg.' #.‘.45)'(1'(.3)
WHITE\Gol L -

.,___——-_:—_—_.

White §joid is, an ||o/wm' 7alla um, i lckr-‘. er zinc.
Why aikali metais arg mor:‘ rkaetive than alkaline earth metals?
o - (GRW 2017 G-I)(U.B)

e alkall metals are more reactive than alkaline earth metals because they have low
ionization energy values.

CHEMISTRY-9 308



L - g

Chapter-8

Chemical Reactivity

TERMS TO KNOW

Metals

EIectropositiT':

Metals are_the elerne nts (cxcv ot Hydrmet) wihica are eiectropositive

and form caticns lry losing electrens.

Meals' hav.‘ thé terigeancy o lose their valance electrons. This property

Charactey \¢f & metal'is termed as electro-positivity or metallic character.
S IR Malleability s the property of metals due to which they can be
| Mellecoility .
beaten/hammered into sheets.
. Ductility is the property of the metals due to which they can be drawn
Ductility

into wires.

Transition Metals

The elements in which d-orbital are in the process of filling, constitute

a group of metals called transition metals.

Alkali Metals.

The elements in Group 1 (Li, Na, K, Rb, Cs, Fr) of the periodic table are

called alkali metals.

Non-metals

The elements which form negative ions (anions) by gaining electrons

are called non-metals.

Electronegative
Character

The tendency of an element to gain electrons and from negative ions is

called non-metallic character or electronegative character or

electronegativity.

Halogens

Elements of Group-17 of the periodic table consist of fluorine, chlorine,

bromine, iodine and astatine. They are collectively called halogens.

Oxidizing Agent

A substance that oxidizes another substance by taking.-its-electress is

called an oxidizing agent . = N

Alkaline Earth
Metals

Nofile |M dtals

\ w‘ wer dnd are fau U
-.h_c_‘ lociais In the periodic table which are relatively inactive because

they do not lose electrons easily are called noble metals.

proup: ? (Besivig, _,c'-, &r, Ba, Ea) oT *hf penodlc table are

Elements in-&
called 2lkaling eamtl‘ m=ta!s bec use-they form askaline solution with

in.Llartn’s CI'LlSt

Carats

The number of parts by weight of gold that is present in 24 parts of

alloy is called carats.
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Chapter-8 Chemical Reactivity

SELF TEST .
Time: 35 Minutes 'y Mailg! 75
Q.1  Four possible answers (A), (B), (C) and /D) to each quesg l0| Arg given, marl-ths
correct answer. o \6><1 6)
1. Which one of the followiig'is less=:al'éahle?’ '
(A) Silxer;™ YA L A B) Gty
(C) Iroiy || VL s T (D) Sodium
2. aligely hody LS ccmiposed of nearly how many elements?
| (hji5 (B) 27
(C) 26 (D) 28
3. Which one of the following halogens has lowest electronegativity?
(A) Calcium (B) Magnesium
(C) lodine (D) Chlorine
4. The melting point of sodium metal is:
(A) 200°C (B) 110°C
(C) 100°C (D) 97°C
5. Colour of calcium flame in air is:
(A) Brick red (B) Golden
(C) White (D) Green
6. Which one of the following elements is the lightest and floats on water?
(A) Sodium (B) Lithium
(C) Magnesium (D) Calcium
Q.2  Give short answers to following questions. (5x2=10)
(i) Write any two uses of magnesium. . —
(i) Write down physical properties of metals. e v -
(iiiy  Why platinum is used for making | rev»ellerv’ L OV AN ’
(iv)  Write down the names of toul leasi renctivemétals, |
(v) Givect e |cL | reactions of 1a£ug \w it hi ydrogen
Q.3  Answer e fm!owmg QJE»LIOE1S in'detail. (5+4=9)
Q) Write a ‘noie o leclrobositive character. (5)
(1) T ._V\'_u.tu anly tcur comparisons of chemical properties and reactivities of alkali metals and
S b halkakine earth metals. 4)
“Note:

Parents or guardians can conduct this test in their supervision in order to check the skill
of students.
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