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Chapter-8 Chemical Reactivity
Q.1 What do you know about non-metals and their position in periodic table? (K.B)
Ans: NON-METALS AND THEIR POSITION

Definition:

“The elements which are electronegative and form anions by gaining electrons are called

non-metals .

Examples:

Carbon, nitrogen, phosphorous, oxygen, sulphur, most of the halogens are ngn-n¥gtals.

Physical states: &

The non-metals exist as gases, liquid and soft or hard solids.

Position in Periodic table: @

They occupy upper right position in the periodic table.

Nature of Bonding: 9

They show a variety of chemical reactivities. They form different io®ic and covalent

compounds many of which are solid or gases.

Which one of the following is non-metal?
(A) Carbon (B) Oxygen

(K.B)
(D) All of these

(K.B)
(D) Lower right

(A) What are metals? How ar
(B) Write down physical aRgbc

(U.B+K.B)

jcal properties of metals.

(SWL 2016, MTN 2016, BWP 2016, 17)(K.B)
Ans: (A) e METALS
Definition:

“The elements wh electropositive and form cations by losing electrons are called

metals”. .4

Examples: L 2

Iron, gold %copper etc.
of Metals:

Impo l@
Tm ggaeroplanes, trains, building frames, automobiles or even different machines
t e due to different properties of various metals.
0NN of Metals in Periodic Table:
y are present on the lower and left side of the periodic table.
CATEGORIES OF METALS
Metals can be categorized as:
Very Reactive:
Potassium (K), sodium (Na), calcium (Ca), magnesium (Mg) and aluminium (Al).
Moderately 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-11)
Physical Properties of Metals:

The physical properties of metals are as follows:

(i) Almost all metals are solids (except mercury)

(it) They have high melting and boiling points. (except alkali metals).

(iii) They possess metallic luster and can be polished.

(iv) They are malleable (can be hammered into sheets) ductile (can be drawn into wires).
(v) They give off tone when hit.

(vi) They are good conductor of heat and electricity.

(vii) They have high densities. \

(viii) They are hard (except sodium and potassium). @v
(C) Chemical Properties of Metals: (FSD 2016, SGD 201Q¢7/, P 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+0,——2MgO

Basic oxide
(iii) They usually form ionic compounds with non-m
2Na + Cl,

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

Light metals Modern Periodic Table
T
i Non-metals
1| H O ~
2 13 14 15 16 17
= 4 - 5 6 7 8 9
1 Heavy metals
24 Li Be B C N O F
>
Iill ]\22 Ve 13 14 15 16 17
3 a g 4 5 6 7 8 9 10 1 12 | Al fsh £ S| a
19 20 | 21 22 23 24 25 26 | 27 28 29 | 30 31 32 33 34 35
4| K| Ca| Sc | Ti V [Cr|Mn| Fe|Co | Ni|Cu|Zn| Ga| Ge] As| Sc | Br
Key:
Colour of box of elements Colour of symbol of elements
Metals Black = Solid
Non-metals Bluc Liquid
Metalloids Red Gas
. Figure: Some Common Metals and Non-Metals

\ cribe most important properties of metals with respect one another.
(Do you know Pg. # 140) (K.B)

Ans:

MOST IMPORTANT PROPERTIES
The most abundant metal is aluminium.
The most precious metal is platinum.
The most useable metal is iron.
The most reactive metal is cesium.
The most valuable metal is uranium.
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™).

The least conductor of heat is lead.

The best conductor metals are silver and gold.

e The most ductile and malleable metals are gold and silver.

8.1 METALS

Q.1

Ans:

Q.2

Ans:

Q3

Ans:

Q.4

Ans:

1.

2.

5.

6.

7.

8.

SHORT QUESTIONS

What are metals? (RWP 2017, BWP 201Q)(K.B)
Answer given on pg # 277
Write importance of metals. B)

IMPORTANCE OF METAL

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

How are metals categorized?

. (K.B)

Metal are categorized into two types:

e Light metal &
e Heavy metal

Which one is the most abundant metal? 0 (Do you know Pg. # 140)(K.B)

(GRW 2017 G-11)(K.B)

(Do you know Pg. # 146)(K.B)

(A) Platinum ¢ (C) Cesium (D) Uranium
The most v@e metal is: (Do you know Pg. # 146)(K.B)
(A) Sods (B) Magnesium (C) Iron (D) Uranium

T metal is cesium. (Do you know Pg. # 146)(K.B)
(B) Non-reactive (C) Precious (D) Valuable
test metal is: (Do you know Pg. # 146)(K.B)
Li (B) Na (C)Ca (D) Mg
The metal is osmium. (Do you know Pg. # 146)(K.B)
(A) Heaviest (B) Soft (C) Hard (D) Reactive
The least conductor of heat is: (Do you know Pg. # 146)(K.B)
(A) Lead (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 3
10. Density of lithium is: (Do you know Pg # 146)(K.B)
(A) 22.5gcm ™ (B) 0.53gcm > (C) 4.2gcm™ (D) 2.3gcm 3

11. Which one of the following is less malleable? (LHR 2014)(K.B)
(A) Sodium (B) Iron (C) Gold (D) Silver

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

13.

Q.1

Ans:

(A) Uranium (B) Gold (C) Iron (D) Calcium
The most reactive metal is:
(A) Sodium (B) Zinc (C) Copper (D) Gold

8.1.1 ELECTROPOSITIVE CHARACTER
Write a comprehensive note on the electropositive character of m -
(Eﬁ.nﬁw 2016)(U.B)
ELECTROPOSITIVE CHARACTER / METALLIC CHARAC
Definition: 14
“Metals have the tendency to lose their valance electrons. operty of a metal is

termed as electropositivity or metallic character or elec e character ”.
The more easily a metal loses its electrons the more ositive it is.
Valency of Metals:

Definition:
“The number of electrons lost by an atom of & m@igdis called its valency.”

Examples:
(i) Sodium (Na) atom can lose 1 elec

a positive ion

(i) Zinc (Zn) metal can Iose% rghs from its valence shell. Therefore, its valency is 2.

Zn2+(g)+ 2e”

Trends of Electrop

(i) Trends in GroQps:
Electropositive char@cte§increases down the group because size of atoms increases.

Example:
Lithium m jale®s electropositive than sodium which is in turn less electropositive

(i) Tre Periods:
giflve character decreases across the period from left to right in the periodic
e atomic sizes decrease due to increase of nuclear charge.

ove from left to right along the period.

&)
e Desk
Qm s elements at the start of a period are more metallic. This character decreases as
I

ectropositivity and ionization energy:

Electropositive character 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. 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.
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I
lonizationenergy

Comparison of 2™ I.E. and 1% I.E. of Alkaline Earth Metals:

lonization energy of magnesium is high but the 2" ionization energy of magnesium is
very high. It becomes very difficult to remove second electron from the Mg" ion as
nuclear 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 haye high
ionization energies as compared to alkali metals.

Sodium Atom Magnesium Atom 0

N
35’ electron configuration 35~ electron configu;
having atomic size 186 pm, having atomic siz
and ionization energy 496 kJmol ™. and ionization energy@l3

Electropositivity oc

Q.2 Compare the ionization energies of alkali and alkalin etals. (Ex-Q.12)(U.B)
Ans:
The ionization energy of alkali metals are low n alkaline earth metals because
ionization energy depend upon the size and nucla e of atom
Example:
Sodium atom has 3s* valence shell ele® nfiguration having atomic size 186 pm.
Magnesium atom has 3s? valence she @ configuration having atomic size 160pm
that is the reason ionization energ fium is 496 kJmol™ and ionization energy of
magnesium is 1450 kJmol™.
Effect of 1.E. on Reactivity:
Low ionization energi metals make them more reactive than alkaline earth metals
Sodium Atom Magnésium Atom
3s! electron configuration 3s® electron configuration
having atomic size 186 pm, having atomic size 160pm,
and ionization energy 496 kimol ™. and ionization energy 738 kImol™.

Comparison of 2" I.E. and 1% I.E. of Alkaline Earth Metals:

1% ionization energy of magnesium is high but the 2" ionization energy of magnesium is
very high. It becomes very difficult to remove second electron from the Mg" ion as
nuclear 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 Energies

Atomic | Electronic
Number |Configuration

Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

Q5

Ans:

8.1.1 ELECTROPOSITIVE CHARACTER
SHORT QUESTIONS

What is a relationship between electropositivity andfiofza#ion energy? (U.B)
ELECTROPOSITIVITY AND 10 ION ENERGY

Electropositivity depends upon the ionization e htch in turn depends upon size and

nuclear charge of the atom. Small sized atoms nuclear charge have high ionization

energy value. Atoms having high ionizagone are less electropositive or metallic.

|

(K.B)

Atomic size of sodium is ionization energy of sodium is 496kJmol™.

What is second iopi '%rgy of magnesium? (K.B)
ATION ENERGY OF MAGNESIUM

Second ionizatiog erRrgpof magnesium is 1450kJmol” 1

What is the d q lectropositivity in groups? (MTN 2017)(U.B)
Answer glv g # 280
What i t of electropositivity in periods? (DGK 2017)(U.B)
A A® on pg # 280

8.1.1 ELECTROPOSITIVE CHARACTER

Q MULTIPLE CHOICE QUESTIONS
1. t

omic number of Cs is: (K.B)
(A) 55 (B) 35 (C) 25 (D) 503
Metals lose their electron easily because: (Ex-7)(U.B)
(A) They are electronegative (B) They have electron affinity
(C) They are electropositive (D) Good conductor of heat
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, Metals can form ions carrying charges: (GRW 2016)(U.B)
(A) Uni-positive (B) Dipositive (C) Tri-positive (D) All of these
5. lonization energy of sodium is less than: (U.B)
(A) Al (B) Mg (C)Cu (D) All of these
6. Electropositivity is also known as: (K.B)

(A) Metalloid character (B) Metallic character
(C) Non-metallic character (D) BothBand C
7. The more easily a metal its electrons the more electropositive it is. (U.B)
(A) Loses (B) Gains (C) Shares (D) Transf
8. Electropositive character across period due to of nuclear U B)
(A) Increases, decrease (B) Increases, 5, increase
(C) Decreases, increase (D) Decreases, decrease
9. Electropositive character increases down the group because size @s. (U.B)
(A) Increases (B) Decreases (C) Remains constant (D) ®oth A and B
8.1 TEST YOURSELF
What type of elements are metals? (FSD 2017)(K.B)
Ans: METAL ELEMENTS @
Definition:
“The elements which are electropositive and form Iosmg electrons are metals”. They
form basic oxides with oxygen, are good conductgr f d electricity and are usually hard.
Examples:
(i) Sodium
(ii) Potassium
(iii)Calcium
(iv)Magnesium
(v) Aluminum \@
ii. Name a metal which, exj id form? (K.B)
Ans: ETAL IN LIQUID FORM
The only metal wh ist In liquid form at room temperature is mercury (Hg).
iii. What is the natgre 8§ a'netal oxide? (U.B+K.B)
Ans: NATURE OF METAL OXIDE
Metal OXId a5|c in nature because they change red litmus paper to blue.
20, MgO
iv. Qp of metal is highly reactive? (K.B)
Ans: HIGHLY REACTIVE METAL
ali metals of group I (Li, Na, K, Rb, Cs, Fr) of the periodic table are highly reactive
ecause they are highly electropositive in nature.
V. Why Sodium metal is more reactive than magnesium metal? (U.B)
Ans: REACTIVITY OF SODIUM AND MAGNESIUM

Sodium metal is more reactive than magnesium metal because sodium has larger size, low

ionization energy than magnesium and thus can lose electrons more easily than magnesium.
Vi. Name a metal which can be cut with knife? (K.B)
Ans: 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 conductor of heat? (K.B)
Ans: POOREST CONDUCTOR METAL

The poorest conductor of heat is lead (Pb).
IX. What do you mean by malleable and ductile? (K.B)
Ans: MALLEABLE AND DUCTILE

Malleable:

“Malleability is the property of metals due to which they can be beaten/hammered in&\s

Ductile:

“Ductility is the property of the metals due to which they can be drawn int
X. Why alkali metals are more reactive than alkaline earth metals? (U.B)
Ans: REACTIVITY OF ALKALI AND ALKALINE EART}-&

Alkali metals are more reactive than alkaline earth metals because alk&jL metals have the

largest size and the lowest ionization energy in their respecti perif therefore alkali

metals have highest metallic character, so these are more reactiv; IRaline earth metals.
Xi. What do you mean by metallic character? @ (SGD 2017)(U.B+K.B)

OR

Define electropositivity. L 2016, BWP 2016)(U.B+K.B)

Ans: TER
ns. This property of a metal is

termed as electropositivity or metallic charage
xii. ~ Why metallic character decreases along a p and increases in a group? (U.B)
Ans: METAL CRMIRACTER

Metallic character in a period becau of Btom 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 contragt tife jgf8perties of alkali and alkaline earth metals. (Ex-Q.1)(t.B+K.B)
Ans: COMPARI OFRaBAYSICAL PROPERTIES OF ALKALI AND

AAKALINE EARTH METALS

jI®ry white having o Silvery are
metallic luster, e Silvery white and faBi/rIg y
very soft and can be and hard harder y
cut with knife
186, 102 e 160,72 e 197,99
0.98gcm™ ] )
Floa'gs on water * 174gcm’ * 155gcm’
o Malleability |° (\j/lfgt}i’lgna"eab'e and | Malleable and ductile | Malleable and ductile
e Good conductor of | ° Good conductor e Good conductor
e Conductivity heat and electricit of heat and of heat and
y electricity electricity
e MP e 97°C e 650°C e 839°C
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e BP e 883°C e 1090 °C. e 1484°C

* ('a?]’;'é"’;t'on o 496 ki/mol o 738,1450kJ/mol | e 590,1145 ky/mol

e Flameinair |e Golden yellow e Brilliant white e Brickred

Q.2  Describe reactivates of alkali and alkaline earth metals, (U.B+K.B)

OR
Compare chemical properties and reactivates of alkali and alkaline earth
ALKALI METALS

Ans:
Definition:

",Q\Sm

“The elements in Group 1 (Li, Na, K, Rb, Cs, Fr) of the periodic table are call '@nemls

General Features:

The properties of alkali metals are as follows:
(i) Alkali metals are extremely reactive elements because ﬂig ns’ valence shell

electronic configuration.

(iii) They are always found in nature as cations with +

(if) There is only one valence electron, it can be easily gj
@on state.

They readily form salts with non-metals.
ALKALINE EART,

Definition:

“The elements in group 2 (Be, Mg, Ca, Sr, BAR

General Features:
(i) The alkaline earth metal atoms ar

L
re called alkaline earth metals.”

er ahd have more nuclear charge.

(if) They have two valence electrogs!
(iii) They are also reactive elem@ause of ns? valence shell electronic configuration
li

but less reactive than a

Comparison of chemigal
Alkali Metals

ties and reactivities are as follows:

Occurrence

Is because of small size and more nuclear charge.

Alkaline Earth Metals

They are ve
in combined

e They are fairly reactive and also

occur in combined form.

rg.eacti  and always occur
Electropositivity

Th
e

ghly electropositive. They
ion energy values ranging
0 kJmol™ for Li to 376 kdmol™

e They are less electropositive. They
have ionization energy values ranging
from 1757 kJmol™ for Be to 965

kJmol™ for Ba.

oo
ﬁxs.

Reaction wi

th Water

They react with water vigorously at room
temperature to give strong alkaline
solution and hydrogen gas.

2Na+2H,0 —— 2NaOH+H;

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

Mg +H,0 — I\/IgO + H,

MgO + H,0 —— Mg (OH),
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Reaction with Oxygen

e They immediately tarnish in air giving | e They are less reactive towards oxygen
their oxides which form strong alkalies in and oxides are formed on heating.
water. 2Mg+0; —— 2MgO
4Na + O, —— 2Na,0
Na,O+H,O0 —— 2NaOH

Reaction with Hydrogen
e They form ionic hydrides with H, at|e They give hydrides under$gtr

high temperature. conditions of temper
2M+H, ——> 2MH pressure. @
Ca+H, —— CaH,
Reaction with Halogens 0
e They react violently with halogens e They react sl weth halogens to
at room temperature to give halides. give their hal
2Na+Cl, —— 2NaCl Ca+Cl Cl,
Reaction with Nitrog
e They do not form nitrides directly. o rm stable nitrides with
@n. 3Mg+N2—) MgsN2
Reactio bon
e They do not react with carbon dirgc e They give stable carbides on heating
with carbon.
6 Cat+2C —— CaC,

Q.2  Write down the usesof agnesium and calcium. (K.B)
(GRW 2016 G-I, 2 7 2016 G- I, FSD 2016, 2017, SGD 2016, 2017, SWL 2016, 2017,

\20

RWP 2016 G-1,2017, #DGK 2016, FSD 2016, RWP 2017)

Ans: USES OF SODIUM
(i) Sodium-p tassm alloy is used as a coolant in nuclear reactors.
(i) It is use ofuce yellow light in sodium vapour lamps.

(iib)ltis educing agent in the extraction of metal like Ti.
USES OF MAGNESIUM
m is used in flash lights and in fireworks.
in the manufacture of light alloys.
\ii B gnesium ribbon is used in Thermite process to ignite aluminium powder.
QMagnesium is used as anode for prevention of corrosion.
ES OF CALCIUM

(i) Itisused to remove sulphur from petroleum products.

(ii) It is used as reducing agent to produce Cr, U and Zn.
Q.3  Explain transition metals and inertness of noble metals. (U.B+K.B)
Ans: 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:

Inertness of Nobel Metals:

Chemical behavior of the first transition series is similar to active metals except copper.
Three transition metals belonging to group 11 are copper, silver and gold.

Gold and silver are relatively inactive metals because they do not lose electrons easily
and are called noble metals.

Transition metals
(d-block elements)
AN

4 5 6 7 8 9 10

221231242526} 27| 28
Ti.| V| Cr|Mn| Fe | Co| Ni

40 1 41 | 42 | 43| 44| 45 ] 46
Zr [Nb|{Mo| Tc { Ru| Rh | Pd

72173174 |75 76|77 78

Figure: The Transition Elements in the Periodic Table

Write a note on properties and uses of silver, Nplatinum. (K.B)

Properties:
e Itis white lustrous metal.

e Itisan excellent conductor of d electricity.

e ltisalso highly ductlle le metal.

e Its polished surfaces reflectors of light.

e Formation of thin y%lde or sulphide on its surface makes it relatively unreactive.
e Under normal Ron&itid®s of atmosphere, air does not affect silver.

e It tarnishes iy prsenice of sulphur containing compounds like H>S.

Uses:
(i) Being ve metal it is rarely used as such.
(||)AIIo er with copper are widely used in making coins, silver-ware and

nds of silver are widely used in photographic films and dental preparations.

ver also has important applications in mirror industry.
(B).GOLD
Properties:

Itis a yellow soft metal.
e Itis most malleable and ductile of all the metals.
e One gram of gold can be drawn into a wire of one and a half kilo meter long.
e Gold is very non-reactive or inert metal.
e ltis not affected by atmosphere.
e Itiseven not affected by any single mineral acid or base.
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Uses:
(i) Because of its inertness in atmosphere, it is an ornamental metal as well as used in
making coins.

(i1) Gold is too soft to be used as such.
(iii)It is always alloyed with copper, silver or some other metal.

(C) PLATINUM
(DGK 2016, FSD 2016, MTN 2016 FSD 2017 G-I)
Properties and Uses:

e It is used to make jewelry items because of its unique characteristics % our,
beauty, strength, flexibility and resistance to tarnish. @

e |t provides a secure setting for diamonds and other gemstones,
brilliance.
e Platinum alloyed with palladium and rhodium are used as cataly§t in auto-mobiles

ng their

as catalytic convertor ¢

e They convert most of the gases being emitted by vehicl@less harmful carbon
dioxide, nitrogen and water vapour.

e Platinum is used in the production of hard disk dr}

e Platinum is used in the manufacturing of fibre &
liquid crystal displays (LCD).

8.1.2 COMPARISON OF REACTIVITIES OF ALKALI AND

ALKALINE EARTH METALS

SHORT QUESTIONS
Describe reactivities of alkgli metals.
ALK ARTH METALS
cause of ns? valence shell electronic configuration but
s because of small size and more nuclear charge.

aphgs and fibre optic cables.
reinforced plastic and glass for

(RWP 2016)(U.B+K.B)

Ans:
They are also reactlv eI
less reactive than

Q.2 Write uses of sodi

(FSD 2016, RWP 2016, FRD 2017, SGD 2017, SWL 2016, GRW 2016 G-II, LHR 2016 G-I1)(K.B)

Ans:  Answer give, g# 286

Q.3 Writeu ne3|um (MTN 2016, DGK 2016, SWL 2017, DGK 2017)(K.B)
Ans: Answ on pg # 286
Q.4 f calcium. (K.B)

(FSD 2016, SGD 2016, RWP 2017, SWL 2017, BWP 2017, GRW 2017 G-II, RWP 2016 G-I)

S; glven on pg # 286
Q. at is the color of flame of calcium in air? (FSD 2017)(K.B)
Ans: FLAME LOR OF CALCIUM

The flame of calcium in air is “brick red”.

Q.6 Write uses of silver. (RWP 2016, DGK 2017, BWP 2017)(K.B)
Ans: Answer given on pg # 287

Q.7  What is the composition of pure gold? (Do you know Pg. # 145)(K.B)
Ans: MPOSITION OF PURE GOLD

Pure gold is 24 carats gold.
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8.1.2 COMPARISON OF REACTIVITIES OF ALKALI AND

ALKALINE EARTH METALS

MULTIPLE CHOICE QUESTIONS

1. Which one is used in flash light bulbs and fireworks? (K.B)
(A) Mg (B) Na (C)Ca (D) Li

2. Alkali metals have valence shell electronic configuration: (K.B)
(A) ns? (B) np° (C) np* (D) ns* \((

3. Alkaline earth metals have valence shell electronic configuration: & .B)
(A) ns® (B) np° (C) ns* (D) np*

4, Atomic size and ionic size of sodium is: (K.B)
(A) 160,72 (B) 197, 99 (C) 186, 102 (> @ 02

5. The melting point of sodium metal is: (LHR 201588GD 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: 0 (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 gen (D) Bothaand b

9. Which metal burn with golden yelloy f (GRW 2017 G-11)(K.B)
(A) Calcium (B) Barium Sodium (D) Potassium

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

11.  Gold is always alloyed wit m@hg the following metals: (K.B)
(A) Sodium (B) (C) Copper (D) Calcium

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

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

14.  Theflamecg jmparted by Mg in air is: (K.B)
(A) Golden yefio (B) Brilliant white  (C) Black (D) Brick red

15. Platin d in manufacturing of: (K.B)
(A (B) Photographic film (C) Dental preparation(D) Mirror

16. in f oxide makes silver relatively: (K.B)

active (B) Stable (C) Unreactive (D) Inert

1%ich one is used in dental preparations? (K.B)
A) Gold (B) Silver (C) Platinum (D) Copper

18. Ornamental metal is: (K.B)
(A) Sodium (B) Potassium (C) Platinum (D) Gold

19. White gold is alloyed with: (K.B)
(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

i Give the applications of silver? (RWP 2016, DGK 2017, BWP 2017)(K.B)
Ans: APPLICATIONS OF SILVER

Following are the important applications of silver:

e Alloys of silver with copper are used in making coins, silver ware and ornaments.

e Compounds of silver are used in photographic films, sun glasses, burn care mgdicines
and dental preparations.

e Itisalso used in mirror industry. &
ii. Why silver is not used in pure form? (FS ‘B+K.B)
Ans: SILVER IS NOT USEABLE IN PURE FORM

Silver is not used in pure form because it is very soft metal. It is allg Ith copper.
iii. What do you mean by 24-carat gold? (K.B)

Ans 24 - CARAT LD ¢
Purity of gold is shown by carat that indicates the number of@y weight of gold that
is present in 24 parts of alloy. Twenty four carat gold m old.

iv. Why gold is used to make jewelry? (U.B)
Ans:
Gold is the most malleable and ductile of all th a It is not affected by atmosphere
even by single mineral acid or base. It has beu@llow colour. All these properties of
gold are responsible for its use in making jew&iry?
V. Why platinum is used for making jefgl|Ty® (FSD 2017)(K.B)
Ans: ES OF PLATINUNAIN JFWELRY MAKIN

Platinum is used to make jewelry yer s bdCause of its unique characteristics like colour,
beauty, strength, flexibility and reS¥gtance to tarnish. It provides a secure setting for
diamonds and other gemsto Ing their brilliance.

Vi What is difference betwez%and stainless steel? (U.B)

Ans: DIFFERENTIATION
The differences bew&

nd stainless steel are as follows:
Steel is an alloyof Yon' containing

Stainless Steel
Stainless steel is an alloy of iron with
0.25 to 2.5%mof cagbon and traces
of S, P, Si

chromium and nickel.
Vii. How pl

used as a catalyst in automobiles and what are the advantages of this use?
(RWP 2017, SGD 17)(U.B)

x PLATINUM AS CATALYST

m alloyed with palladium and rhodium is used as catalyst in automobiles as
gtal¥ftic converter. They convert most of the toxic harmful gases (NO,, CO) emitted by

th@vehicles into less harmful CO,, N, and H,O vapours.

8.2 NON-METALS

Q.1  What are non-metals? Explain electronegative characteristics of non-metals.
(SWL 2017)(U.B+K.B)

Ans: 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
e Nitrogen
ELECTRONEGATIVE CHARACTER
“The tendency of an element to gain electrons and from negative ions is called non-
metallic character or electronegative character or electronegativity. ”
Valency of Non-metals:
The valency of some non-metals depends upon the number of electrons accep m.
Examples:
(i) Valency of chlorine atom is 1, as it accepts only 1 electron in its% ell.

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

0+2 — 0" @,‘
Dependence of Non-metallic Character:

Non-metallic character o« Electro i
The non-metallic character depends upon the electrormgaffi and electronegativity of the
e are electronegative in nature.

atom. Small sized elements having high nucle
They have high electron affinity. Therefore, h@ess non-metallic nature.
Trend of Non-metallic Character:
(i) Trends in Groups:

Non-metallic character decreases in dogynward.

(ii) Trends in Periods:

It increases in a period from Ie@t up to halogens. That is the reason fluorine is the
most non-metallic in charaCy&.

Examples of Non-Metal
The non-metals ar e%s in Group-14 (carbon), Group-15 (nitrogen and
(

phosphorus), Groyp- gen, sulphur and selenium) and in Group-17 halogens
(fluorine, chorine, RroMine and iodine) of the periodic table.

Noble
gases
18
: Non-metals 5
1 He
X STEETEET R
6 74 8 9 10
2 C N O ¥ | Ne
15 | 16 B 18
3 P S 1 Ar
34 35 | 36
4 Se | Br Kr
S3 S
5 I [N
Figure: The Non-metals in Periodic Table
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Q.2  What are physical and chemical properties of non-metals?
(DGK 2016, BWP 2017, SGD 2016, 2017, BWP 2017, LHR 2017 G-1)(K.B)

Ans: PHYSICAL PROPERTIES OF NON-METAL
Physical properties of non-metals change gradually but uniquely in a group of non-
metals. Non-metals usually exist in all three physical states of matter. The non- metals
at the top of the group are usually gases while others are either liquids or solids.
The important physical properties of non-metals are as follows:
(i) Solids non-metals are brittle (break easily).
(if) Non-metals are non-conductors of heat and electricity (except graphite).
(i) They are not shiny, they are dull except iodine (it is lustrous like metals&

(iv) They are generally soft (except diamond). a@
d

(v) They have low melting and boiling points (except silicon, graphite mond)
(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, thercj@T8a th®y readily accept
electrons to complete their valence shells and become staj

(if) They form ionic compounds with metals and c ["compounds by reacting
with other non-metals e.g. CO,, NO,, etc.

(ili)Non-metals usually do not react with water. &

(iv) They do not react with dilute acids because ngh-JRgta® are themselves electron acceptors.

(V) They form acidic oxides.

Trend of Electronegativity of Non-metal:

e Electronegativity of first member Q¥
other members of the group decre %

e The decreasing order of electr

4, 15, 16 and 17 are higher than that of
lectro negativity.

Qaibi/ity is as under.

Br>S>C>1>P

8.2 NON-METALS
SHORT QUESTIONS

Q.1  What is the trend e ctfOnegativity of non-metals? (FSD 2016)(U.B)
Ans: TREND OF ELECTRONEGATIVITY

Electro negatj ty of st st member of group 14, 15, 16 and 17 are higher than that of
other members of p decreasing their electronegativity.

The de rder of electronegativity is as under.
F>O>CI>N>Br>S>C>I>P
Q.2 -metallic character? (RWP 2016)(U.B)
Ans: NON-METALLIC CHARACTER

@ endency of an element to gain electrons and form negative ions is called non-

m&allic character or electronegative character”.
T rends in Periodic Table:
Non-metallic character decreases in a group and increases in a period
Q.3 Which factors affect the nonmetallic character? (RWP 2017 G-1)(U.B)
Ans: FACTORS 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 lowest electronegativity? (LHR 2015)(K.B)

Q.1
Ans:

Element

(A) Chlorine (B) lodine (C) Bromine (D) Fluorine

Which one of the following non-metals is lustrous? (GRW 2017 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 haVYK.B)

(A) Graphite (B) Phosphorous (C) lodine (D) Diamo

In the group non-metallic character: & U.B)

(A) Increases (B) Decreases (C) Remains same (D) No@ e

Non-metals do not react with: (K.B)

(A) Dilute acids (B) Concentrated acids(C) Water ( and C

Small sized atoms have: (U.B)

(A) High nuclear charge (B) Low nuclear chagge o

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

What are halogens? Compare the reactivity of the Hgloge®8 In detail ?(SWL 2017)(t.B+K.B)
HALOGENS

“Elements of Group-17 of the periodic ta Ist of fluorine, chlorine, bromine,

iodine and astatine. They are collectiv
Physical States:

e Fluorine and chlorine exist asgli gases at room temperature.
e Bromine exists as a liquid.

e lodine exists as solid. k
The intermolecular forg action increase downward in the group due to the
increase in the size d aa

e

halogens.”

A e sical Properties of Halogens

At ’ Electronic ‘ Melting Boiling ‘ Electro
omic Colour

‘Configuration Point (K)‘ Point (K) | negativities

[He]2s%2p® Pale Yellow 53 85

[Ne]3s?3p> | Greenish Yellow| 172 238 3.2

[Ar]4s®4p®> | Reddish Brown | 266 332 3.0
53 [Kr]5s%5p° Purple Black 387 457 2.7

General Characteristics:

e In general their valence shell electronic configuration is ns’np”.

e 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  Give the chemical properties of halogens. (U.B+K.B)
OR

Describe important reactions of halogens. (U.B+K.B)
Ans: REACTIONS OF HALOGENS

Order of reactivity of halogens is as follows:

F>CI>Br>I
(1) Oxidizing Properties:
“A substance that oxidizes another substance by taking its electrons is called an
oxidizing agent”.
All halogens are oxidizing agent. Fluorine is the strongest oxidizing elergght While
iodine is the least i.e. mild oxidizing agent. Fluorine will oxidize any of % )

in solution and changes itself to F~ ion. Chlorine will displace Br  and I om their

salt solutions and oxidize them to bromine and iodine.
F, + 2KCl——>2KF+Cl, 0

More reactive Less reactj .
F, + 2C1 — 2F +C|Z®'
Cl, + 2KBr ——»2KCl @
Solution turns from colourless to reddi own.

Similarly, Br, +2KI 1.
Actually a more reactive halogen can displ idize the less reactive halogen.
(ii) Reaction with Hydrogen:
All halogens (X3) combine with hydro

hydrogen halides (HX).

2HCI
nly on headting 2HBr

%I zeat:nlg i
and catalyst
Trend of Chemic&l RRact:

e The chemical atfinity of halogens for H, decreases down the group from F; to Br..
e Fluorine cmﬁbln with hydrogen even in the dark and cold state. Chlorine reacts

with hy #h the presence of sunlight.
e Bromj odlne react with hydrogen only on heating.
(i) R with Water:

decomposes water in cold state and in dark. Chlorine decomposes water in
sunlight. Bromine only reacts with water under special conditions. lodine
give this reaction.

2F, +2H,0 —22&_, AHF + 0O,

Cl, +H,0 =" _, HCl+HOCI
Br, + H,0—" > HBr + BOBr

I, + H,O0—— Noreaction
(iv) Reaction with Methane:

F,>Cl,>Br>1,
(A) Reaction with Fluorine:
Fluorine (F,) reacts violently with methane (CHy,) in dark.
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

(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 is violent.
CH4+2C|2 Brightsunlight C+4HCI.

In Diffused Sunlight: In the presence of diffused sunlight the reaction of chlorine with
methane is slow and gives series of compounds e.g. CH3Cl, CH,Cl,, CHCI3 and CCl,.

CH, +Cl,——CH,CIl+ HCI
CH.CI+Cl,——CH,CI, + HCI &\
CH,CI, +Cl,——CHCI, + HCI
CHCI, +Cl,——CCl, + HCI @
(v) Reaction with Sodium Hydroxide: Chlorine reacts with cold o@aOH to give
sodium hypochlorite and sodium chloride.

2NaOH + Cl, —>NaCl + NaOCl + H, ¢
Cold (dilute)

Cl; reacts with hot concentrated NaOH to give sodi ide and sodium chlorate.
6NaOH + 3Cl, ——5NaCl + Na +3H,0
Hot (conc.)

TOPIC SHORT QUESTIONS
(K.B)

Define halogen. N/
Answer given on pg # 293
How halogens react with (U.B)

Answer given on pg # 29
Write two chemical

of halogens. (LHR 2016 G-I, 2017 G-I)(U.B+K.B)

(i) Reaction with ogen: All halogens (Xz) combine with hydrogen to give

hydrogen halides (HXY.
‘ H + F dark and cold 2HF
2 2

state

H, +Cl, —"" 2HCI

\\ H2+Br2M>ZHBr

H2 + |2 heating 2HI

and catalyst

QReaction with Water: Fluorine (F;) decomposes water in cold state and in dark.

hlorine decomposes water in presence of sunlight. Bromine only reacts with water
under special conditions. lodine does not give this reaction.

2F, +2H,0—23_, AHF + 0,

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 QUESTIONS

1. Which one of the following halogen has pale yellow colour? (K.B)
(A) F2 (B) Cl, (C) Br2 (D) 12

2. The least electronegative element among the halogens is: (K.B)
(A) Fluorine (B) Chlorine (C) Bromine (D) logine

3. The most electronegative element among the halogens is (K.B)
(A) Fluorine (B) Chlorine (C) Bromine (D) X

4, Atomic number of iodine is: (K.B)
(A) 35 (B) 53 (C) 52 @

5. At room temperature F and ClI exist as: (K.B)
(A) Monoatomic (B) Diatomic (C) Triatomic ( olyatomic

6. Br exist as: * (K.B)
(A) Liquid (B) Gas (C) Solid ) 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 4p° (D) [Kr]55°, 5p°

9. Which one of the following makes covalen th halogens? (U.B)
(A) Na (B)YK ( (D) Mg

10.  Which one among the halogens has afMity with hydrogen? (K.B)
(A F (B) Cl (C¥Br; (DNP

11. In diffused sunlight chlorine reac methane to form: (K.B)
(A) CHCI (B) (C) CCly (D) All of these

12. Which halogen react wit dark and cold state? (K.B)
(A) F ( (C) Br2 (D) 12

13. Which one of the $oll strongest oxidizing agent? (K.B)
(A) Chlorine \5 Fluorine (C) Bromine (D) lodine

14, Which halogen ﬁoes ot react with water? (K.B)
(A) Chloring . (B) Bromine (C) Fluorine (D) lodine

8.2.3 SIGNIFICANCE OF NON-METALS

Q1 W NLhefSignificance of non-metals in daily life? (RWP 2016, LHR 2017 G-1)(K.B+A.B)
Ans: SIGNIFICANCE OF NON-METALS
gh non-metals are fewer than metals, yet they are highly significant. They are
Ily important for human beings, animals and plants. In fact, life would not have been
ossible without the presence of non-metals on earth.
(i) Major Components of Earth’s Crust, Oceans and Atmosphere:
Major components of earth's crust, oceans and atmosphere are non-metals: oxygen has
the highest percentage in earth' crust (47%) and oceans (86%o) and it is second (21%0)
to 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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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

(iii) Essential Component of Body:

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

Examples:

e Human body is made up of about 28 elements. But about 96% of the mass of the
human body is made up of just 4 elements i.e. oxygen 65%, carbon 18%b, hydrogen
10% and nitrogen 3%.

e Plant bodies are made up of cellulose, which is composed of carbon, hydrogen
and oxygen.

(iv) Essential for Existence of Life:
Life owes to non-metals as without O, and CO, (essential gases for iragigh of

r
animals and plants respectively), life would not have been possible. In f@se gases

are essential for the existence of life.

(v) Maintenance of Life: Q

All eatables like carbohydrates, proteins, fats, vitamins, water, mi¥e etc. which are
necessary for the growth and development of body, are made n®n-metals; carbon,
hydrogen and oxygen. Its shows non- metals play a vital rol maintenance of life.

(vi)_Survival of Life:

The essential compound for the survival of life o mals and plants is water,

which is made up of non-metals. Water is not &e1 major part by mass of animals

and plants bodies, but it is also essential to mfipta the life. We can survive without

water for days but not for a long period; its sH@r ay cause death.

(vii) Safety of Life:

Non-metal nitrogen, which is 78% i

arth. It controls the fire and comfu

could burn with a single flame.

(viii) Communication in L g

Non-metals are playing esggnt e for the communication in life. All fossil fuels which

are major source of eger@Lg®®al, petroleum and gas are made up of carbon and hydrogen.

Even the essential 0 of combustion of fossil fuels, oxygen is also a non-metal.
\

prARgNOSPRere, is necessary for the safety of life on
@ BroCesses, otherwise all the things around us

(ix) Clothing:
Non-metals prot&: n a way. The clothes we wear are made of cellulose (natural
($nthetic fibre).

of Industrial Goods:

these, other items used in daily life such as wooden or plastic furniture, plastic
gs, plastic pipes and utensils are made of non-metallic elements. Even all the

insecticides, fungicides and germicides consist of non-metals as major

8.2.3 SIGNIFICANCE OF NON-METALS
SHORT QUESTIONS

Which non-metals are essential parts of the body? (K.B)
Answer 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

https://studyarea.net/ CHEMISTRY-9 297



https://studyarea.net/
Chapter-8 Chemical Reactivity

8.2.3 SIGNIFICANCE OF NON-METALS
MULTIPLE CHOICE QUESTIONS

1. Human body nearly composed of elements. (GRW 2014)(K.B)
(A) 28 (B) 26 (C) 27 (D) 25

2. In Earth crust the highest %age of oxygen is: (K.B)
(A) 47% (B) 86% (C) 90% (D) 24%

3. The %age of oxygen in oceans is: (K.B)
(A) 47% (B) 86% (C) 90% (D) 24%

4. The %age of oxygen in air is: (K.B)
(A) 21% (B) 24% (C) 26% (D) 30@

5. The %age of nitrogen in atmosphere is: (K.B)
(A) 89% (B) 78% (C) 70% (DN85%

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

8.3 TEST YOURSELF

i Why valency of chlorine is 1? £ J (U.B)
Ans: VALENCY OF CHIL ORINE g
Valency of chlorine is one because chlorine hasSey®a efectrons in its valence shell and it
can accept only one electron to complete its vglé ghell or octet.
ii. Which factor controls the non-metallic ggar@cter of the elements? (U.B)
Ans: TR
The non-metallic character of el @ i¢ controlled by electron affinity and
electronegativity of atoms. Greate Bctron affinity and electronegativity, more non-
metallic character of eleme
iii. Why fluorine is more non- than chlorine? (U.B)
Ans: ALLIC CHARACTER
Fluorine is more ngn-\e han chlorine because it has smaller size and more nuclear
attraction to valanc&elégtrons. Non-metallic depends upon electronegativity and Fluorine
electronegativity®is Rgore than Chlorine, therefore Fluorine is more non-metallic than
Chlorine. P
v, lodine exis@lid state, can it be beaten with hammer to form sheets? (U.B)
Ans IODINE A NON-METAL
N @ d things or metals have the characteristics to be beaten with hammer to form
IQ®Mge is a non-metal and brittle.
V. &quids and gases be brittle? (U.B)
A BRITTLENESS OF LIQUIDS AND GASES
Liquid and gases cannot be brittle because it is only the property of solids especially
1onic solids.
Vi, Why the oxygen is called non-metal? (U.B)
Ans: XYGEN IS CALLED NON-METAL
Oxygen is non-metal because it form negative ion by gaining electrons like other non-metals.
Vii. Name two non-metals which are both brittle and non-ductile. (K.B)
Ans: 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.  Name the most abundant non-metal in the Earth's crust. (K.B)
Ans: ABUNDANT NON-METAL IN THE EARTH
The most abundant non-mental in the Earth’s crust is oxygen. It is 47 % of Earth’s crust.
iX. Give the non-metallic trend in halogens. (RWP 2016)(U.B)
Ans: NON-METALLIC TREND IN HALOGENS
The non-metallic trend in halogens decreases from top to bottom because of increasing
atomic sizes.
F>ClI>Br>|
X. Why do the non-metals accept electrons readily? (U.B)
Ans: ACCEPTANCE OF ELECTRON x
Non-metals accept electrons readily because they are more electrone and are
usually electron deficient in nature. So they form anions by gaining electto
Cl+le——CI”
Xi. Why non-metals do not react with dilute acids while metals do reac (U.B)
Ans: NON-METALS DO NOT REACT WITH se
Non-metals do not react with dilute acids because non-metal elf electron acceptors
while metals react readily because they lose electrons re@
xii. ~ How can we distinguish a metal from a non-metal e physical methods? (v.B)
Ans: DIFFERENTIATI
The differences between metals and non-metals?%illows:
Metals Non-metals
e Metals are good conductor of hegs Non-metals are bad conductor of heat
and electricity. and electricity.
d Boiling Points
e Metals possess high e Non-metals, possess low melting and
boiling points. boiling points.
Density
e They have hi \ e They have low density
xiii.  How we can dlstmg ish substance is metal or non-metals with the help of an acid?@.B)
Ans: DIFFERENTIATION

XiVv.

Ans:

The metals mn-?netals can be distinguished by the following methods:

Non metals

Ig¥react with dilute acids easily | ¢ Non-metals usually do not react with
e metals are itself electron dilute acids because non-metals are
onors. itself electron accepters.

Zn + 2HCl—— ZnCl,+H,
Zn + H,SO4—— ZnS0O4+H,

Why is HF a weak acid? (MTN 2016)(U.B)
HE 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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EXERCISE SOLUTION
MULTIPLE CHOICE QUESTIONS

1. Metals can form ions carrying charges: (GRW 2016 G-I, BWP 2016 G-11, MTN 2016 G-1)(U.B)
(A) Uni-positive (B) Di-positive
(C) Tri-positive (D) All of these
2. Which one of the following metals burn with brick red flame when heated in alr’?
(FSD 2016 G-I, 2017 G-11, BWP 2017 G-I, MTN 2017 G-1, SGD 2016 (KB)
(A) Sodium (B) Magnesium
(C) Iron (D) Calcium
3. Sodium is extremely reactive metal, but it does not react with: (RWP 2017 G-I, FSD 2
(A) Hydrogen (B) Nitrogen
(C) Sulphur (D) Phosphorus
4. Which one of the following is the lightest and floats on water? Q
(RWP 2017 G D 2017 G-1)(K.B)

have: (U.B)
(A) Strong metallic bonding (B) W ¢ bonding

(C) Non-metallic bonding e metallic bonding
6. Which of the following is less malleable? (DGK 2017 G-11)(K.B)
(A) Sodium

(C) Gold Silver

7. Metals lose their electrons easily be Y (U.B)
(A) They are electronegative (B) They have electron affinity
(C) They are electropositive (D) Good conductors of heat

8. Which one of the foIIowm 7 (BWP 2017 G-11, MTN 2017 G-11, SWL 2017 G-11)(K.B)
(A) Sodium (B) Alumlnlum

(C) Selenium (D) Magnesium
9. Which one of the\N on-metals is lustrous?

(A) Calcium (B) Magnesium
(C) Lithium (D) Sodium
5. Pure alkali metals can be cut simply by knife but 1r0'@ ecause of alkali metals
i

(GRW 2016 G-I, BWP 2016 G-1, RWP 2016 G-1)(K.B)

(A) Sulphur (B) Phosphorus
© Iodme (D) Carbon
10. Non-metals erally soft, but which one of the following is extremely hard? (K.B)
(B) Phosphorus
(D) Diamond

11. f the following will not react with dilute HCI?
(SWL 2017 G-1, 2016 G-I1, SGD 2016 G-lI, LHR 2016, 17 G-1,11 2016 G-I, l1)(K.B)

odium (B) Potassium
(C) Calcium (D) Carbon

ANSWER KEY

HERRAR™
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EXERCISE SHORT QUESTIONS
1. Why reactivity of metals increases down the group? (RWP 2017 G-1)(U.B)
Ans: REACTIVITY OF METAL IN GROUP
Reactivity of metals depends upon its tendency to lose electrons which is dependent upon
the size of atoms. Thus reactivity of metals increases down the group because of
increasing atomic size and decreasing ionization energy.

2. State the physical properties of metals. (SWL 2016, MTN 2016, BWP 2016, 2Q17)(K.B)
3. Why nitrogen forms compounds with alkaline earth metals directly? (SGD 20%6)(v.B)
Ans: FORMATION OF NITROGEN MPOUND

from di-positive cations (M™). They have high charge density and polarizati er. They
can polarize nitrogen atoms easily and produce stable covalent nitrides with

3Mg+N, ——Mg;N,
4. Why the second ionization energy of magnesium is higher than the Wst one?

(G%Ol%-l, SWL 2017)(U.B)
Ans: 2" |ONIZATION ENERGY OF MAGN

Second lonization energy of magnesium is higher tha one because after the
removal of its electron nuclear charge increases and %@e decreases. The remaining

Nitrogen forms compounds with alkaline earth metals directly because alkaI@ tals

electrons will be attracted by the nucleus more stron

5. How oxygen reacts with group I1-A metals? (U.B)
Ans: REACTION OF OXYGEN Wi PH/GROUP 11A METAL
They are less reactive towards oxygen and. thef fO oxides on heating.
2Mg + O ™ 2MgO
6. What is relationship between electr @ yvityand ionization energy? (U.B)
Ans: RELATIONSHIP BETWEEN ERECRROPOSITIVITY AND IQ ATION ENERGY

nuclear charge of the ato sized atoms with high nuclear charge have high

Electropositivity depends uppn #ge iofzation energy which in turn depends upon size and
ionization energy. Atoms r&gh ionization energy are less electropositive or metallic.
7. Why electro positivi egses from left to right in a period? (U.B)

Ans TROPOSITIVITY IN PERIOD
Electropositivity deCgeaS®s from left to right in a period of the periodic table because size
of atoms decregses d to increase in nuclear charges.
8. How ele |V|ty depends upon size and nuclear charge of an atom? (U.B)
Ans v )

€ Qg#tTVity depends upon size and nuclear charge of an atom because when the size
% reases, electropositivity increases as it becomes easier to lose electrons. It
sOwftepends upon nuclear charge. If nuclear charge increases the electropositivity
Qveases because it becomes difficult to remove the electrons from outermost shell.

9 hy ionization energies of alkaline earth metals are higher than alkali metals? (v.B)
Ans: IONIZATION ENERGY

lonization energies of alkaline earth metals are higher than alkali metals because the

atomic size of alkaline earth metals is smaller and have greater nuclear charge.
10.  Why silver and gold are least reactive? (U.B)
Ans: 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.  Can pure gold be used for making ornaments? If not why? (U.B+A.B)
Ans: PURE GOLD NOT USED FOR MAKING ORNAMENTS

No, pure gold cannot be used for making ornaments because gold is too soft to be used as
such. It is always alloyed with copper, silver or some other metal.
12.  Why copper is used for making electrical wires? (MTN 2017)(U.B+A.B)
Ans: USE OF COPPER
Copper is used for making of electrical wires because it is a good conductor of electricity
and can easily be drawn into wires.

13. What is the trend of variation in densities of alkali metals? (U.B)
Ans: VARIATION IN DENSITIES &
Densities of alkali metals increase down the group in the periodic table du i ein
atomic mass. @
(K.B)

14. Which metal is used for metal work?
Ans: METAL USED FOR METAL WORK
W,

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 oraments, plumbing,
roafing and other operations.

15.  Why magnesium is harder than sodium?

Ans: HARDNE
Magnesium is harder than sodium because in mag metallic bonding is stronger,
than sodium. Magnesium involves 2 valence elg€tgnS®n metallic bonding as compared
to sodium which involves only one valence gl ﬁ@ v Moreover magnesium has smaller

atomic size and high ionization energy.

(MTN 2017)(U.B)

16.  Why calcium is more electropositive W (U.B)
Ans: Al
Calcium is more electropositive thag lum because calcium has larger size and greater
nuclear charge than magnesium rn lower ionization energy than magnesium.
17.  Why ionization energy of Niis ¥ : (U.B)

Ans:
lonization energy of than Mg because Na has larger size and lower nuclear
charge than Mg. It§estits uas€ss nuclear attraction on valance electron in sodium.
18.  Why the ionizatfon 8gergy of Na is more than K? (U.B)
Ans: ¢ |ONIZATION ENERGY OF Na AND K
The ionizat%rgy of sodium is more than K because down the group electropositive
charac es and ionization energy decreases. It becomes easier for potassium to

£ than sodium.

EXERCISE LONG QUESTIONS

|O
1 xare and contrast the properties of alkali and alkaline earth metals.  (.B+Kk.B)
A@wer given on pg # (Topic 8.1.2)
2. iscuss the inert character of silver and gold. (U.B)
Ans: INERT CHARACTER OF SILVER AND LD
Silver and gold are inert metals because they both are very less electropositive and do
not lose electrons easily.
Inert 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:

AnNs:

Inert Character of Gold:

Gold is a yellow soft metal. Gold is very non-reactive or inert metal. It is not affected by
atmosphere. It is not even affected by any single mineral acid or base. It dissolves only in
Agua Regia. Because of its inertness in atmosphere it is an ornamental metal as well as
used in making coins.

Why cations are smaller and anions are bigger in size than their respective neutral atoms? (¢.B)

MALL SIZE OF CATION
Cations are smaller than their corresponding neutral atoms because of two rdggon§ The

removal of one or more electrons from a neutral atom usually, results in t the
outer most shell. The removal of electrons causes an imbalance in proton tgn ration
thus a cation has smaller number of electrons than its parent atom. ecrease in

number of electrons the magnitude of effective nuclear charge increaggs, which pulls the
electrons cloud of the cation near to the nucleus and thus makegghe cgtl n smaller in size
than its parent neutral atom.

Examples:
The radius of Na is 186pm whereas ionic radius of caj is 102pm.
LARGE SIZE OF ANIO{
A negative ion is always bigger than its parent reason is that the addition of one

or more electrons in the shell of a neutral atonfen es the repulsion between the electron
causing the expansion of the shell. Th ctrons reduce the attraction of nucleus to
the electron that is why the size of ani ase§ as compared to the neutral atom.

Examples:
Atomic size of fluorine (F) i 7@ereas anionic size of fluoride (F) is 136 pm.
Discuss why hardness and % f a metal depends upon its metallic bonding? (v.B)
AND SOFTNESS

The softness and hgrdRess metal depends upon the metallic bonding. The strength of
the metallic bonds\defgnds upon the number of valence electrons that each atom

contributes for t%m‘ Ilic bonding.
Hardness tal:
Some e strong metallic bond due to the greater number of valence
el he metal atoms. Such metals are hard.
sium metal has strong metallic bond as compared to sodium metal therefore

nesium is harder than sodium metal.
oftness of a Metal:
Some metals have weak metallic bond due to the less number of valance electrons in the
metal atoms. Such metals are soft.
Examples:
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,O, O,, Cl, and H,. (U.B+K.B)
Ans: REACTIONS OF SODIUM

Reaction with H,O:
Sodium reacts with water vigorously at room temperature to give strong alkaline solution
and hydrogen gas.

2Na+2H,0——2NaOH +H,

Reaction with O,:
Sodium immediately tarnishes in air giving sodium oxide which forms stro@ i

water.
Na+0,—2Ma0 O
L 4
Na,0+H,0——2NaOH¢2)

Reaction with Clj: @
Sodium reacts violently with chlorine at room temp{ur give sodium chloride.

2Na+Cl,

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

2Na A 2NaH

6. What are physical propgeties @ifcalcium metal? Give its uses. (K.B)
Ans: IES AND USES OF CALCIUM

g @ eable and ductile.
is9ggod conductor of heat and electricity.

ts flame colour is brick red.
C:vii) Its first ionization energy is 590kJmol™ and second ionization energy is 1145kJmol™.
Uses of Calcium:
e Itis used to remove sulphur from petroleum products.
e Itis 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-l)(U.B+K.B)
8. Compare the physical properties of metals and non-metals. (DGK 2016)(U.B+K.B)
Ans: COMPARISON OF PHYSICAL PROPERTIES
The comparison of physical properties of metals and non-metals are as follows:

Metals Non-metals

e All metals are solids except | ¢ Non-metals are solid, liquid and gase .

mercury.

e They have high melting and | ¢ They have low meltingfa oiling

boiling points. points.

e They have metallic luster and [ e They do n g tallic luster and
e

can be polished. cannot &
su f@

d. They have dull

e They are malleable and ductile. are not malleable and ductile.
e They are good conductors They are poor conductors of heat and
heat and electricity. \ electricity.
e They have hi n e They have low densities.
e They are usgallyghard. e They are usually soft.
9. szre the softness and hardness of metals? (U.B)
Ans: SOFTNESS AND HARDNESS OF METALS

o& hardness of metals depends upon the strength of metallic bond present in

dendencv of Metallic Bond:
T he strength of a metallic bond depends upon the following factors:

e Charge present on positive metallic ion.

e Number of 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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Example:
Sodium is a soft metal due to weak metallic bond. It can be cut with a knife. Its melting

point is very low as compared to other metals.

Harness of Metals:

Metals having strong metallic bond are hard metals. Such metals have high melting
points, boiling points, densities etc.

Example:

Magnesium is a hard metal due to strong metallic bond. Its melting point is ich
is very high as compared to sodium.

10.  Give the chemical properties of magnesium and its uses. (U.B+K.B)
Ans: CHEMICAL PROPERTIES AND USES OF MAGNESI
Chemical properties:
(i) Reaction with water:
Magnesium reacts with water less vigorously and on oduces weak base.
Mg+H,0——M
MgO +H,O OH)2

(if) Reaction with oxygen:
Magnesium reacts with oxy en gn h&ting and magnesium oxide is formed.

Heat 2 Mgo

(iii)Reaction withWit q
Magnesium formg s itride when heated with nitrogen.

‘3Mg+N — &5 Mg, N,

eS|um

N
20 &&ium is used in flash light bulbs and in fireworks.

Magnesium ribbon is used in thermite process to ignite aluminium powder.

g
&s used in the manufacture of light alloys.
[ J

Magnesium is used as anode for prevention of corrosion. .

11.  Write a comprehensive note on the electropositive character of metals? (U.B)
Ans:  Answer given on pg # (Topic 8.1.1)
12.  Compare the ionization energies of alkali and alkaline earth metals. (U.B)

Ans: 00 (Topic 8.1.2)
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Q.1

Ans:

Q.2

Ans:

Q3

Ans:

Q.4

Ans:

Q.5

Q.6

Ans:

ADDITIONAL CONCEPTUAL QUESTIONS

Write any two differences between alkali metals and alkaline earth metals.

(GRW 2016 G-11)(U.B)

DIFFERENTIATION

The difference between alkali metals and alkaline metals are as follows:
Alkali metals Alkaline metals
Alkali metals are extremely The alkaline earth metal atoms
reactive elements because of are smaller and have more
their ns* valence shell electronic nuclear charge.
configuration.
e There is only one electron in | e They have two electrong

their valence shell, it can be their valence shells.
easily given out.
Write two uses of gold. (L -ﬂ ¥ G-1)(K.B)

coins.

USES OF GOLD
Because of its inertness in atmosphere, it is an ornamer{ alas well as used in making
Write at least two physical properties of ma

¥ (LHR 2016 G-1)(K.B)

(1) 1t is Malleable and ductile.
(i1) 1t is Good conductor of heat and ej€Rgity.

How purity of gold is shown? (Do you know Pg. # 145)(K.B)
PRI OF GOLD
Purity of gold is shown by c& %

Carats:
“The number of gar @ght of gold that is present in 24 parts of alloy is called
carats”.
24 Carats Gold®
Twenty fou & at gold is pure.
22 Carats. (G¥1d.;
22 car. @ d means that 22 parts pure gold is alloyed with 2 parts of either silver or
O[IEr aking ornaments and jewelry.
at Mte gold? (Do you know Pg. # 145)(K.B)
WHITE GOLD
White gold is an alloy with palladium, nickel or zinc.
Why alkali metals are more reactive than alkaline earth metals?
(GRW 2017 G-I)(U.B)
REACTIVITY OF ALKALI METALS

The alkali metals are more reactive than alkaline earth metals because they have low
ionization energy values.
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TERMS TO KNOW
Terms Definitions
Metal Metals are the elements (except hydrogen) which are electropositive
etals
and form cations by losing electrons.
Electropositive Metals have the tendency to lose their valance electrons. This preperty
Character of a metal is termed as electro-positivity or metallic character.
. Malleability is the property of metals due to which an be
Malleability .
beaten/hammered into sheets.
. Ductility is the property of the metals due to which th&yg can be drawn
Ductility PN

into wires.

Transition Metals

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

a group of metals called transition mgf#ls?

Alkali Metals.

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

called alkali metals.

Non-metals

The elements which f n ive ions (anions) by gaining electrons

are called non-met

Electronegative
Character

The tendenc el®ment to gain electrons and from negative ions is
called nE&Iic character or

electronegative character or

elegtroge

Halogens

Oxidizing

%m@ e, iodine and astatine. They are collectively called halogens.

Eie nt§of Group-17 of the periodic table consist of fluorine, chlorine,

substance that oxidizes another substance by taking its electrons is

called an oxidizing agent.

Elements in Group-2 (Be, Mg, Ca, Sr, Ba, Ra) of the periodic table are

called alkaline earth metals because they form alkaline solution with

Is
water and are found in Earth’s crust.
The metals in the periodic table which are relatively inactive because
Noble Metals )
they do not lose electrons easily are called noble metals.
c The number of parts by weight of gold that is present in 24 parts of
arats

alloy is called carats.
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SELF TEST
Time: 35 Minutes Marks: 25
Q.1  Four possible answers (A), (B), (C) and (D) to each question are given, mark the
correct answer. (6x1=6)
1. Which one of the following is less malleable?
(A) Silver (B) Gold

(C) Iron (D) Sodium

2. Human body is composed of nearly how many elements? \\
(A) 25 (B) 27 @

(C) 26 (D) 28 0
3. Which one of the following halogens has lowest electronegativity?
4
(A) Calcium (B) Magnesium

(C) lodine (D) Chlorir®
4. The melting point of sodium metal is:

(A) 200°C (B@
(C) 100°C

5. Colour of calcium flame in air is:
(A) Brick red (B) Golden
(C) White 0 (D) Green
6. Which one of the followj &nts is the lightest and floats on water?
(A) Sodium @ (B) Lithium
(C) Magnesium . (D) Calcium
Q.2 Giveshort rssto following questions. (5%x2=10)
Q) Write a s of magnesium.
(i) Wit hysical properties of metals.
(iii) is used for making jewellery?
(i own the names of four least reactive metals.
(v) GIVe chemical reactions of halogens with hydrogen.
Q.3  YAnswer the following questions in detail. (5+4=9)
Q) Write a note on electropositive character. (5)
(i) Write any four comparisons of chemical properties and reactivities of alkali metals and
alkaline 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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