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Elements(Metals & Non-Metals)




Metals &
7%
Non-Metals

®* Metals and Nonmetals are different types of materials

present around us. Elements can be divided into metals
and nonmetals and it 1s important to know whether a

particular element 1s a metal or nonmetal.
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Metals &

* Metals (like copper and aluminium) are good conductors

of heat and electricity, while nonmetals (such as

phosphorus and sulfur) are insulators. Materials are

o

distinguished based on their properties.
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The Majority elements in the periodic table are metals. This

includes alkali metals, transition metals, lanthanides, actinides

and alkaline earth metals.

Metals are separated by nonmetals on a periodic table through
a zigzag line starting from carbon, till radon. The elements
between the two are phosphorus, selenium and 1odine.
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Metals

®* These elements and elements right to them in the

periodic table are nonmetals. Elements present just to
the left of the line are termed as semimetals or
metalloids. These will have the combined properties of

both metals and nonmetals.
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Periodic Table of the Elements viia
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3 l. / 55 mNe
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5 6 7 8 9 10 11 12 112 Ar
V—) IIIB IVB VB VIB ViIB Vil 1B 1B

58 6B 78 [ 8 ) 1B 2B “ee" 39948

23 24 25 26 27 28 " 29 30 36
V Cr Mn Fe Co Ni Cu Zn Kr
Vanadium Chromium Manganese Iron Cobalt Mickel Copper Gallium Germanium Arsenic Krypton
50.942 51.996 54.938 55.845 58.933 58.693 63.546 69.723 72.631 74.922 83.789

41 42 43 44 45 46 47 F F 54
Nb Mo Tc Ru Rh Pd Ag Sb Xe
Niobium Molybdenum  Technetium  Ruthenium Rhodium Palladium Silver Godlium Indium 'I‘ | .., Xenon
92.906 95.95 98.907 101.07 102.906 106.42 107.868 112.414 114.818 1 1&71 1 121 m 131.204

73 74 75 76 77 78 79 F r r 86
Ta W Re Os Ir Pt Au Hg Po At Rn
Tantalum Tungsten Rhenium Osmium Iridium Platinum Gold Thalllum Lnd Blsmmh Polnnlln Anmlno Radon
180.948 183.84 186.207 190.23 192.217 195.085 196.967 222.018

105 106 107 108 109 110 11 112 rFFF 117 118
_. Db Sg Bh Hs Mt Ds Rg Cn Ts Og
mwmm Dubnium Seaborgium Bohrium Hassium Meitnerium  Darmstadtium Roentgenium cnpunuum Nlhonlum Florwlum Mw:wlum Livermorium Tonnmlno Oganesson
[261] [262] [266] [264] [269] [278] [281] [280] [293] [294]

Lanthanid 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
anthanide
athani La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
Lanthanum Cerium Praseodymium MNeodymium  Promethium Samarium Europium Gadolinium Terbium Dysprosium Holmium Erbium Thulium Ytterbium Lutetium
138.905 140.116 140.908 144.243 144.913 150.38 151.964 157.25 158.925 162.500 164.930 167.259 168.934 173.055 174.967

Actinide
Series
- . Tr:‘m'mf" Semimetal . Halogen Ng:;’ Lanthanide .




Non-metals
31T
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®* Very few elements in the periodic table are non-metals.

These are present on the right-hand side in the periodic
table. Elements that come under non-metals are sulphur,
carbon, all halogens, phosphorus, hydrogen, oxygen,

selentum, nitrogen and noble gases.
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Non-metals
31T
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* In the periodic table, non-metals are located left of the

halogens and to the right of the metalloids. Since noble
gases and halogens are also non-metals, these elements
are often referred to as non-metals.
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Differences
Between
Metals And

Non-metals

Metals
/

Non-metals
/ LA

/ .
These are solids at room

temperature except mercury

4

.. K
These exist in all three stafes

J

P

N
These are very hard except sodium

e

— .
>These are soft except diamond

S LY

I

These are malleable and ductile

v

These are brittle and can break

2

down into pieces

e

These are shiny

UHAS IC

R
These are non-lustrous except

I —=HHa T

Electropositive in nature
- -—

1odine
Electronegative in nature

Have high densities

Have low densities
k_/




Q.1 Who among the following was the first to classify elements in the form of
periodic table?@jﬂ%
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* Elements were first classified by Mendeleev in the form

of periodic table and this classification was based on the
atomic weight (mass) of the elements. Later, a scientist
named Mozle modified Mendeleev's periodic table and
classified the elements on the basis of their atomic

number, which 1s known as the modern periodic table.



Q.2 Which scientist arranged the Periodic Table of Elements 1n the order of increasing

atomic masses?
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Q.3 The horizontal rows 1in the modern periodic table are called:
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®* The horizontal rows in the modern periodic table are
called 'periods' and there are 18 groups and 7 periods in
this table. Therefore, according to the table, titanium
element 1s located in the fourth group and fourth period,

whose atomic number 1s 22.



Q.4 Of the known elements in the periodic table, only are gases under normal

atmospheric conditions.
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w7 B 2l S.S.C. 3HATE HIdeh i (T-I) 16 August, 2021 (II- 9Teil)

T (G




® &. 'y
GS/ GK BT AZTHATA
3Tad G1iefl ° JTd ek dedl H 9 Shdol 11 ded 9H1
JEHeHE Tiffadl # TE ®7 H Fd €l I ad ©-
SIESISH, BIcTgH, HATS2ISH, IAgHISH, TR, adrH,

& - VN
@Cﬂﬂ, ST, TShCeT, TST1T T LS | 5

®* Of the known chemical elements in the periodic table,

only 11 elements exist in gaseous form under normal
atmospheric conditions. These elements are hydrogen,
helium, nitrogen, oxygen, fluorine, chlorine, neon, argon,

krypton, xenon and radon.



Q.5 Which of the following elements has the lowest electronegativity?
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(a) tungsten/TT&e
(b) Osntium/ SRTEw
©) Hyd\nzgen/slssmrl

(d)@cmm/ D




o foU T qedl T (W), ARHIH (Os), BESSH (H) a1
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®* Among the given elements tungsten (W), osmium (Os),
hydrogen (H) and francium (Fr), the electronegativity

of francium 1s the least.



Q.6 Which of the following elements has the highest density ?
frferiiad & & fore dcd o He@ A1 SFce BT © 2
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Q.7 Which of the following statements about bromine 1s correct?

SIHIA o ey § 90 3 O h19-97 29 981 € 2
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(a) It 1s a metal. /98 T 1] g

(b)Itisa so@u room temperature. / I8 HHI dYHTT YL Uk 37

(C)Q 1s a liquid § room te@?ﬁ T YA 9 U 59 &

o

(d) It 1s a gas at Toom temperature./Jg HTHT dYHTT YL Uch are i
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Bromine (Br) is placed in the halogen

group or group 17 of the periodic table
along with the elements fluorine (F),
chlorine (CI) etc. It remains in liquid state
at normal temperature or room

temperature.



Q.8 Which of the following 1s known as alkaline earth metal?
IStk R AC ) T Hal ¥Td (alkaline earth metal) sh&T STl 27
/ S.8.C. WFHB:TCGL(/\T)MW 2021 (1-9Tet)
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(2) Cobalt / FieTee
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\&d) Platinum / i {eaH
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®* Magnesium, calcium, strontium, barium and

radium are called alkaline earth metals. Since
the nature of their oxides and hydroxides is
alkaline and these oxides are generally found
in the earth's crust, hence they are called

'alkaline earth metals'.



Q.9 Which of the following elements salts are most soluble?
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/ (b) Rubidium/BleIieaq
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Salts of sodium (Na) are most soluble, because
sodium has only 1 electron 1in its outer shell, so
it readily forms electrovalent compounds
(salts), which dissociate rapidly in universal

solvents like water. dissolve.



Q.10 Halogens have electrons 1n their outermost shells.
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® The six non-metallic elements in group 17 (or
group VIIA) of the periodic table are called
halogens. These six elements are-fluorine (F),
chlorine (Cl), bromine (Br), 1odine (I) and
astatine (At) and tennessine. Seven electrons

are found 1n the outermost shell of all of them.



Q.11 Elements in the middle of the periodic table are called
TR dTfetehT o HE § dedi ol 2T ST 2

/ S.S.C. AT MTS (T-I) 10 SFST, 2017 (I-9TedT)
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(a) Metalloids/Heai3Tged

/ (b) transition elements/HshHUT dcd
/G:) rare earth elements/ gﬁ‘qg{%ﬁﬂﬂ
—(d) noble gas/ Wﬁ'ﬁ
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®* The elements found in the middle of the periodic
table are also called 'transition elements', because
they represent the decreasing order of metallic
character and the increasing influence of spiritual

character.
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Y‘lllull Zirconium
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Lanthanid 57 58
anthanide
Series La Ce
Lanthanum Cerium
138.905 140.116
Actinide
Series

Periodic Table of the Elements

5 6 7 8 9 10 11
VB VIB ViIB Vil 1B
5B 6B 7B ( 8 1 1B
23 24 25 26 27 28 " 29
V Cr Mn Fe Co Ni Cu
Vanadium Chromium Manganese Iron Cobalt Nickel r
50.942 51.996 54.938 55.845 58.933 58.693 63.546
41 42 43 44 45 46 47
Nb Mo Tc Ru Rh Pd
Miobium Molybdenum  Technetium  Ruthenium Rhodium Palladium Silver
92.906 95.95 98.907 101.07 102.906 106.42 107.868
73 74 75 76 77 78 79
Ta W Re Os Ir Pt Au
Tantalum Tungsten Rhenium Osmium Iridium
180.948 183.84 186.207 190.23 182.217 195.085 196.967
105 106 107 108 109 110 111
Db Sg Bh Hs Mt Ds Rg
Dubnium Seaborgium Bohrium Hassium Meitnerium  Darmstadtium Roentgenium
[262] [266] [264] [269] [278] [281] [280]

59Pr

Praseodymium MNeodymium
140.908 144.243

Transition
Metal

Samarium
150.36

ﬁlJNd ﬁi='m ﬁZSm ﬁ3Eu

Promethium
144.913

Europium
151.964

‘Gd Tb Dy Ho

Terbium
158.925

Gadolinium
157.25

13 14 15 16 17
IIIA IVA VIA VIIA

10311 - - .

Fluorine
18.998
: PR s
1B I
2 Mg s:::s %"5".1?
35
Zn Ge As Br
Galllu m Germanium Arsenic Bromine
69.723 72.631 74.922 79.904
F F 53
Sb Te |
Godliull Indium 'I‘nlurlmn lodine
112.414 114.818 11&711 121 m 126.904
Hg T b “Bi “Po “At
Thalllum Lnd Bbmuih Pdnnm Almlno
& Rin " e "L T
Cn Ts
Onpunuum Nlhonlum Florwlum Mw:wlum Lm[t;gi'lum Tonnmlno

BBEr

Erbium
167.259

Holmium
164.930

Dysprosium
162.500

Thulium
168.934

Ytterbium
173.055

Noble
Gas

Lanthanide .

Tm 'Yb Lu

Lutetium
174.967

' M!!e!ula‘i Semimetal . Halogen

18
VIIIA
8A

2
He
Helium

4.003

10
Ne

Neon
20.180

18
Ar

Argon
39.948

36
Kr

Krypton
83.789

54
Xe

Xenon
131.204

86
Rn

Radon
222.018

118

Og

Oganesson
[294]




Q.12 Which 1s the heaviest metal among the following ?
FcTRad o & hi-§1 9T e Wi ST 2
S.S.C. HHATE &I Tl (T-I) 1 sy, 2016 (I11- TTeit)

(a) Gold /@HT
(b) Silver / =<l

(c) Iron / AT
(d) Copper / dTlT




o I dcd ST THcd 5 U8 Ui o ST 9 37feres 2T

2, 3 T T hed 2| |HT 1 B - 19.32, 1T
Ted - 10.5, AR 1 O4cd - 7.87 AT dTsIT AT Hcd-
8.96 TIAT g 3T: IWIh H T8 WRT 9T G 2

* Those elements whose density 1s more than 5 grams

per cubic centimeter are called 'heavy metals'.
Density of gold - 19.32, density of silver - 10.5,
density of iron - 7.87 and density of copper - 8.96.

Hence the heaviest metal among the above is gold.



Q.13 Which one of the following elements 1s Monatomic unit?
7 o & -8 qcl Thed TR0 $TS & 2
S.S.C. AT CGL (T-I) 17 1T, 2021 (I1I- 9Tt

(a) Gold/&HT
©)) Phosphorus/tlfﬁq'ﬁ'{'{:f
(¢) Sulphur / HcH

(d) Hydrogen / Slag\lwld



* HHT (Gold) =T TdTsh Au g Ig Tehel YTHIT] dedl 813791

SHh TTHTY] Ush-el § S[Seht TSaeaTureh, Proeamrsh a1

. o NS
TEITHTIT (Poly atomic) U] &1 SHTd

®* The symbol for gold is Au. It 1s a single atomic
element. That is, its atoms do not join with each other

to form diatomic, triatomic or polyatomic molecules.



Q.14 Which of the following is not a noble gas ?
0 O SIH-H! Th Ichy T T 272
S.S.C. AT MTS (T-1 ) 9 3R, 2017 (I11- UTei)

(a) Helium/&ITeiaq
(b) Xenon / S

(c) Argon / ATH

(d) Oxygen/3ATHEISH




o Zifeld, SHE U7 AT ATHT IT IhE T 8, Fifh A

AT HATRATM Bt & TS (Oxygen) T
RIS T @, Tk I8 fafy=T deat & TR shter 3
TS ST 2

®* Helium, xenon and argon are inert or noble gases
because they are generally unreactive. Oxygen 1s a
reactive gas because it reacts with various elements to

form their oxides.



Q.15 In science, fluids 1s the common name for

IERIER:] ST Ueh B T8 'aiet foam T 2

S.S.C. JAFATST MTS (T-I) 10 3T, 2017 (I-9Teit)

(a) Gases only/%?ff ]

(b) Liquids only/shaet 53

(¢) Both gases and liquids/ﬁ'{:ﬁ qAT ZAT SHT
(d) None of these/ ﬁﬁﬁﬁﬁ




o O™ o 1 9T 54T (Liquids) ST ol & aiet (Fluid) e STl %l

A o werY &, S Ueh T ¥ GEL T ek FaTled 8l ¥ehd &l 3Tid

AT (Fluids) | Y8 BT 7, STelfeh 319 YaTfed a1 &l Hehd|

* In science, both gases and liquids (liquids) are called liquids
(fluids). These are substances that can flow from one place to

another. ie flows in liquids (fluids), while solids cannot flow.



Q. 16 The chemical symbol of molybdenum 1s

~ N N N a
HllAesAH onl L [d]h Hdlen

)8

S.S.C. JE Hehf-ehet Udiar 22 1=, 2021 (11- 9Tedh)

(a) My
(b) Mb
(c) Md
(d) Mo
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* H |Q’1®g"|‘-| °nl J\I{‘IIQJI('\'lcl') Jdleh Mo %| WWW 42
vr\
HI

2| HifeTse"q (Mo) 31T |t o d-sciieh ohT dcd g

®* The chemical symbol for molybdenum 1s Mo. Its
atomic number 1s 42. Molybdenum (Mo) 1s a d-block

element of the periodic table.



