m
(20) Nanolll petals only.
jve contains hj
reﬂct; GrouP 17ﬂuorine Sc]hllghly r
ps: 1y, i Chlobine . i an
ﬁalsv patn ® Proming g
m

e d
jodm o the last three elements
@) period in increasing orgey of
n
sec”
3 mbel:l"he jast three elements of the seco
; order of atomic numpgy ar

€active non

of the
atomic

nasill
asine € OXygen,

incre

ame the three nonmetals iy the g

" jof the modern periodic tab]e,

per1? The three nonmetals in the secong period of
: mst;del‘n periodic table are nitrogen, OXygen a:é

econd

Q @ Answer the following questions .
1) State pobereiner’s law of triads giving one

example' :
AS. pobereiner made groups of three elements

each, having similar chemical properties and calleq
them triads. He arranged the three elements in 3
triad in an increasing order of atomic mass ang
showed that the atomic mass of the middle element
was approximately equal to the mean of the atomic
asses of the other two elements.
Examples : Lithium (Li), Sodiun (Na), Potassium
(K) form Dobereiner’s triad.

(2) Give a suitable illustration of Dobereiner’s
law of triads.

Ans. (1) Lithium, sodium and potassium form
Dobereiner’s triad. They show similar chemical
properties. Their atomic masses are as follows :

m

Element Li Na K
Atomic mass 6.9 23 39.1

According to Dobereiner’s law of triads, the
atomic mass of the middle element is approximately
arithmetic mean of the atomic masses of the other
two elements.

6.9 +39.1

2
mass of sodium.

Thus, the atomic mass of sodium (23) is the
average of the atomic masses of lithium (6.9) and
Potassium 39.1.

which is approximately the 23.0 atomic

9. PERIODIC CLASSIFICATION OF ELEMENTS

strontium (87.6) and barium (137.3).

. the following chart and give reason fo

. answer : Sl b
| e , e

 Mntemg ] A | B | C

Atomic mass | 10.08 | 1201 | =

1318_ i A S |
] C

_Element A { By aprf ol

Atomic mass 10.08 | 12.01 L_E’BL

. Dobereiner’s triad,

following groups of elements ha
. chemical properties :

(ORI

i 40.1);
(2) Another triad of elements : Calcium (

‘ i iner’s tri
(3) (A, B, C) is a Dobereine i iHie

is a
Let the atomic mass of C be x. AS (A, B, 01

X+ ;0.08 _12.01

S X =24.02 —10.08 =13.94
.'. atomic mass of C =13.94.

(4) Identify Dobereiner’s triads from .the
ving similar

(Can you tell?) (Textbook page 16)

. (1) Mg (24.3), Ca (40.1), St (87.6)
. (2) S (32.1), Se (79.0), Te (127.6)
: (3) Be (9.0), Mg (24.3), Ca (40.1)

Ans. Dobereiner’s triads :

| (1) S (3.1), Se (79.0), Te (1276
(2) Be (9.0), Mg (24.3), Ca (40.1)

(5) From the following set of the elements and

! their atomic masses obtain Dobereiner’s triad :

_Element | Br K I Cl

79.9 | 39 |126.9 | 35.5

Atomic mass

Ans. Among the given four elements, the three

. elements in the increasing order of atomic masses
and having similar properties are : ;

Eech e o | oBr T

126.9

Atomic mass 350 79.9

Hence, the above three elements represent

- Dobereiner’s triad.

(6) State the limitations of Dobereiner’s law of

. triads.

Ans. (1) During Dobereiner’s period all elements
were not known and also atomic mass was not

: known accurately.
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Yt T

() Dol

‘Oinep
the

ulumunls.
M) Hoe could y
riady,

discovered few triads among all

10t classify all known elements into

(7) State Ne

Ans, : A
1 When the elements are arranged in an
nereasi 5 P, .

) ASIng  order of their atomic masses, the
l‘ . N A ‘
Properties of the eightn element are similar to those

wlands’ 1aw of octaves.

of the first,

It is found that N

ais the eighth element from Li
and both of them K

ave similar properties,
8) Mustrate Newlandg’

law of octaves with a
Suitable eXample,

Ans, (1) Newlanqg' law of oct
when the elementg are arr
Increasing atomic m
Properties Similar t

(2)

aves states that
anged in the order of their
asses, every eighth element has
0 those of the first,

Illustration L If the first 21 elements, except

Inert gases, are arran

ment from i
and both of them have similar Properties. Similarly,

the elements, in the following pairs show similar
properties : C and Si,Naand K, Mgand Ca, F and Cl.

(9) Explain the limitations of Newl
octaves. d

ands’ law of

Ans. (1) Newlands’ law of octaves i.e. applicable
to only the first few elements i.e., only up to calcium
out of total 56 elements known at that time.

(2) Newlands placed two elements each in some
boxes to accommodate all known elements e.g. Co
and Ni, Ce and La. He placed some elements with
different properties under the same note in the
octave. For example, Co and Ni under the note Do
along with halogens, while Fe having similarity
with Co and Ni away from them along with the
nonmetals O and S under the note Ti.

(8) Newlands’ octaves did not have provision to
accommodate the newly discovered elements.

: i i to
. order of their increasing 4
: found that the element

! periodic law.

! periodic table.
: e
. table, atomic masses of some
the previously

! beryllium, 14.09, was changed t0 the correct vy,
! 9.4, and beryllium was placed

e on Mendeleey’q De

OR
. periodic law.

*(10) Write short not

!rl
')ql
law.

dele
State Men the elements are arrangeq .
Ans. When mic masses, Mg, ,

e, o
g with similar Physic, l

B o
chemical properties repeat after a definite ingg,

: I‘\,a1
On the basis of these finding Mendeleey Stateg h

i

i roperties of el
The physical and e i atomic masgg ey
are a periodic function of the s,

i f Me

(11 Describe ' the merits 0 ndeleev,!
lace in the pey; .
. e i Oper p 10dlr
Ans. (1) To give the P Jements were rey;,
: erties. For examy),
. ith their proP : ¢
in accordance w determined atomic masg

before boron.

(2) Mendeleev had kept some vacant places in the

! periodic table for elements that were yet to y

discovered. Three of these unknown fgopents Wery

given the names eka-boron, ek'a-aluminlum. and eky,
silicon from the known neighbours and their atom,
masses were indicated as 44, 68 and 72, respectively
Their properties were also predicted. Later on theg;
elements were discovered subsequently and wer
: named as scandium (SC), gallium (Ga) ang

germanium (Ge) respectively. The properties of

: these elements matched well with those predicted by
: Mendeleev. Due to this success all were convinceq
: about the importance of Mendeleev’s periodic table,

Property Ekaalumuuum | Gallium
(E) (Mendeleev ‘,'A(Ga)v (actual)
predicti T
1. Atomic mass 68 69.7
- |
2. Density (g/cm?) ==hig 5.94
— \
3. Melting point Low 30.2
(°C)
e
4. Formula of ECl, GaCl,
chloride
5. Formula of oxide E,0;
L0 Nt
6. Nature of oxide Amphoteric Amphoterj,
oxide ; oxid&

Actual and predicted properties of gallium,

1‘
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en poble £ases such ag helj

. . N
ere discovered, Mendeleey Createq vz
the ‘7
ero

) t disturbing the orig;
’ Wlthou 1glnal Periodi
odic tahje

gro¥ o the noble gases Were placeq et
)What are the demerits qf M(\lnd :11(1‘ |
jodic table? 1y
PE" (@) The elements cobalt (Co) anq njgyg)
ave the : Imomio Mass, /i; ‘:

. there was an ambiguity e h

same whole number

rel‘l’li
seque? -
Q sotopes were discovered long time

fen deleev put forth the periodic t
Me

gﬂl‘dh\g thei
T b s eir
ce in Mendeleev’s periodic tab)e :

after
| _ able. A challenge
s posed 10 placing 1Sotopes in Mendelcey'
| . ev's

riodiC table as isotopes have the same chemical
propef“es but differen't atomic masses,

@) The rise in atomic mass does not appear to he
niform when elements are arranged in ap
increasing order of atomic masses. It was not
possible. therefore, to predict how many elements
could be discovered between two heavy elements.

@) Position of hydrogen: Hydrogen shows

cimilarity with halogens (group VII). For example,
the molecular formula of hydrogen is H, while the
molecular formulae of fluorine and chlorine are F,
and Cl,, respectively. In the same way, there is a
similarity in the chemical properties of hydrogen
and alkali metals (group I). There is a similarity in
the molecular formulae of the compounds of
hydrogen alkali metals (Na, K, etc.) formed with
chlorine and oxygen. On considering the above
properties it is difficult to decide the correct position
of hydrogen whether it is in the group of alkali
metals (group I) or in the group of halogens
(group VII).

Compounds of H | Compounds Qfg

HCI NaCl
H,0 Na,O
H,S Na,S

Similarity in hydrogen and alkali metals

T %

BT e e T

(Molecular = wi tals |
formula)y sl S
H, | NaH
cl, | NaCl cCl,

Similarity in hydrogen and halogens

(13) Write the molecular formulae of oxides of
the following elements by referring to the
Mendeleev's periodic table. Na, Si, C, Rb, P, Ba:
Cl, Sn, Ca

(Use your brain power!) (Textbook page 20)

Ans,

Na Sodium oxide

Si Silicon dioxide

C Carbon dioxide

“Rb Rubidium oxide (yellow solid)

P Phosphorus pentaoxide

Ba Barium oxide

Cl Chlorine monoxide \
Sn Tin oxide (stannic oxide) |‘
Ca Calcium oxide ‘

(14) Write the molecular formulae of the
compounds of the following elements with
hydrogen by referring to the Mendeleev’s
. periodic table. C, S, Br, AS, F, O, N, Cl

: (Use your brain power!) (Textbook page 20)

Hydrogen sulphide

Br Hydrogen bromide
As Arsine

F Hydrogen fluoride
0 Water

N Ammonia

Cl Hydrogen chloride

2. PERIODIC CLASSIFICATION OF ELEMENTS
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(15) Write a short note on: Moseley’s
contribution ang the modern periodic table.

Ans. The English scientist Henry Moseley
demonstrated, Wwith the help of the experiments done
using X-ray tube, that the atomic number (Z) of an
element correspongs to the positive charge on the
nucleus or the number of the protons in the nucleus
of the atom of that element. He suggested that
‘atomic number’ is a mope fundamental property of
an element rathey than its atomie mass. On the basis
of this research, elements were arranged in the
order of thejy increasing atomic numbers in a more
Systematic way, Accordingly the statement of the
modern periodic law was stated.

(16) State the modern

Ans. The chemic
elements are g per
Numbers,

periodic law,
al and bhysical properties of
10dic function of their atomic

modern periodic table.

(18) Describe the structur
Periodic table. OR

*Write a note on structure
Periodic table.

Ans. (1) In the modern periodic table, the
elements are arranged in the order of their
increasing atomic numbers. In the modern periodic
table there are seven horizontal rows called periods
and the eighteen vertical columns (1 to 185 called
groups. The arrangement of the periods and groups
results into formation of boxes. Atomic numbers are
serially indicated in the upper part of these boxes.

(2) Each box represents the place for one element.
Apart from these seven rows, there are two rows of
elements placed separately at the bottom of the
periodic table. They are lanthanides and actinides
series. There are 118 boxes in the periodic table
including the two series that means there are 118

places for elements in the modern periodic table.
The formation of a few elements was established
experimientally very recently and thereby the
modern periodic table is now completely filled with

118 elements.

e of the modern

of the modern

46

! the elements in the modern periodic tab,

‘ G ies at the bottg
: lanthanide and actinide series %o, aremf%
! the fblock. The d-block elem ca)

the modern periodic table.
the periodic table,

types of elements is Metals,
: metalloids.

-

(3) On the basis of the electronic conﬁ’v'ura.

]()!‘

o k, p-bloc )
divided into four blocks, V1Z. § .bloc t }i k, dy, l“(
and f-block. The s-block constitute groupyg {0

. 5 dn,
2. The groups 13 to 18 constitute the p blOck‘

(8
groups 3 to 12 constitute the d-block, whj)

it

i

i ine is shown ;
transition elements. A zigzag liné iy,

p-block of the periodic table. This zig-zag line Shg,,

ments, i.e. mgq,
the three traditional types of ele Mety),

nonmetals and metalloid. The n'letalic;llctl ;;;meil}ts I
: along the border of this zig-zag hne" . g},
: on the left side of the zig-zag line all g,

nonmetals lie on the right side.

ids.
(19) Give two examples of metagf”() .
Ans. Metalloids : Boron (B) and Silic b.

*(20) Write a short note on:Position

isotopes in the Mendeleev’s and thf! modey,
. periodic table.

Ans. Isotopes were discovered long time aft,,

Mendeleev put forth the periodic table. A challenge
: was posed in placing isotopes in Mendeleey;
periodic table, as isotopes have the same chemicy
broperties but different atomic masses. Isotopes
not find separate places in this table.

Moseley found out that atomic number is a

fundamental property of an element rather than it
atomic mass. The atomic number of any element is
increased by one unit (number) from the atomic
number of subsequent element. In the modern
: periodic table, the elements are arranged in the
i order of their increasing atomic numbers, that time
the problem of discrepancy in the pairs of isotopes of
elements observed in Mendeleev’s periodic table was
solved. The isotopes of 17Cll35 and ,,CI37

: in the same group as both have the g
: number.

were placed
ame atomic

(21) Write a short note on the Zig-zag line in

Ans. (1) A zig-zag line is shown in the e

(2) The zig-zag line shows the three traditibnal

Nonmetalg and
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oid elements lie a)g
ng t-he bOl‘
der of

mﬂg g e
8 ptals lie on the left i
th the m 1de of the Zig-zag

e metals lie on the right

‘g‘iag ]ineé-
z e 8
ass gy the following elements into

1
gloup ydrogen: Oxygen, Bromine,

c hloring;mlp  : Hydrogen.
" g OxyEen

GrowP 17: Chlorine and Bromine.
assify the following elements intq-
s, Halogens, Alkaline earth metals :
1), (Ca, ST, Mg), (Li, Na, K).

i metals : (Li, Na, K)

GrOllp

«© Br
AnS- Alkal

;mlogeﬂs :(Cl- Br™ I").
\Jkaline earth metals : (Ca, Sr, Mg).

(24) Classify the following elements into-

Metals, Nonmetals,  Metalloids : (P, C, N),
(Ca. Fe. Al)v (Si- G'e. Sll)- (Ks Mg, Na).
Ans. Metals : (C2, Fe, Al), (K, Mg, Na).

Nonmetals : @, C, N).

Metalloids - (Si, Ge, Sn).

(25) Identify the electronic configuration of
the inert gas elements, third row elements,

seventeen group elements, second group

elements :
@) (2,8,2) (i) (2.8, g) (iii) (2,8,1) (v) (2,7)
W) (2,2) (VD) (2, 8) (vii) (2,8,7)
Ans. Inert gas elements : (2, 8, 8), (2, 8).
Third row elements : (2, 8, 2),(2,8,7), (238, 8).
Second group elements : 2, 8, 2), (2, 2).
Seventeen group elements : 2,7, (2,8 7.

11 of all noble gases contain 8

[Note : (1) The outermost she
nts contain 3

electrons (except He). (2) Atoms of all 3rd row eleme
shells. Out of which first shell contains 2 and 2nd shell contains 8
electrons. (3) The elements of group 17 contains 7 electrons in the
outermost shell. (4) The elements of group 2 contains 2 electrons
in the outermost shell.]

(26) Define : (1) Group (2) Period.

Ans. (1) Group ;: The vertical column of
elements in the periodic table of elements is called a

group.

. metals, is the sam
: any other group, the number of
: electrons to be the same. For e
: beryllium (Be), magnesium (Mg)
. belongto the group 2, i.e. the family o
. metals. There are two electrons in t
shell the number of valence electrons
Similarly, there are seven elec
shell of the elements such
chlorine (Cl) from the group 1Eske
halogens the number of valence electro
result all elements belonging to the same group have
. the same valence electrons and

chemical properties.

group, one electronic shell gets a
Atomic radius and atomic size increases
shows gradation of propert
: the grou
! the outermost shell is characteristic of a particular

. group.

- N
RN T o -

the elements 11
called @ period-
cal colum?ns
in the

(2) Period : The horizontal row of
the periodic table of the elements iS
(27) Write the numbers of verti
(groups) and horizontal rows (periods)
long form of the periodic table.

Ans. There are 18 vertical columns or
or periods of the elem

groups and

; ‘ in
seven horizontal rows iz

the long form of the periodic table.

(28) Depending on electroni d
the properties of the elements vary in differen

groups. Explain why?

Ans. (1) There are 18 vertical
modern periodic table and are called groups:
groups are 1 and 2, 13 to 18 and 3 to 12.

(2) The number of valence electrons in all thes?
elements from the group 1, i.e. the family of alkall

e. Similarly, the elements from
their valence

xample, the elements

and calcium (Ca)
f alkaline earth
heir outermost
are 2.

columns in the
These

trons in the outermost

as fluorine (F) and
the family of
nisl Asa

show similar

(3) While going from top to bottom within any
dded at a time.

and hence,
ies of the elements down
p. From this, the electronic configuration of

(29) Go through the modern periodic table and
write the names one below the other of the

: elements of group ks

(Can you tell?) (Textbook page 22)

Ans. Four elements of group 1 : Hydrogen (H)
Lithium (Li)
Sodium (Na)
Potassium (K)

47
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0) Write the eloctronic configuration of first

four elements in this group.

g (Can you tell ?) (Textbook page 22)

; f%f*fynisctron:lc conﬂcux;é—tl;i; W

Hydrogen W 1

Lithium 8 1
Sodium 28 1
Potassium N BB

(31) Which similarity do you find in their
configuration?
(Can you tell?) (Textbook page 22)
Ans. The similarity is observed in valence
electrons of these elements. The valence electron in
these elements is one.

(32) How many valence electrons are there in
each of these elements?
(Can you tell?) (Textbook page 22)
Ans. There is one valence electron in all these
elements.

(33) Depending on electronic configuration
the properties of elements vary in different
periods. Explain why ?

Ans. (1) In modern periodic table there are seven
horizontal rows called periods.

(2) In a period, change in valency of an elements
varies electronic configuration.

(3) The number of valence electrons is different in
these elements. However, the number of shells is the
same. In a period, while going from left to right, the
atomic number increases by one at a time and the
number of valence electrons also increases by one at

period, while going from left to right, the :m,,nf A
e \ I

number increases by one at a time as a result atop,

. 3 a1 i i )

radius gradually decreases. Hence, atomic \j'

)
decreases. !

(34) On going through the modern perioqi
table it is seen that the elements Li, Be, B, (8 ij
O, F and Ne belong to the period-2. Write doy,
electronic configuration of all of them. h

(Can you tell ?) (Textbook page %

Ans.
Elements Electronic configuration
Li ST T Y
Be 2, 2
3 2,3
C Jnd
N 280
0 20 6
F 2 T
Ne 2,8

(35) Is the number of valence electrons sam

for all these elements ?
(Can you tell ?) (Textbook page 23
Ans. The number of valence electrons is differen;
for all these elements.

(36) Is the number of shells the same in these’
(Can you tell ?) (Textbook page 23)
Ans. The number of shells is the same.

(37) The elements in the third period, namely,
Na, Mg, Al, Si, P, S, Cl and Ar have electrons in
the three shells, K, L, M. Write down the
electronic configuration of these elements.

a time. In a period, there is gradation in properties of o (Textbook page 24)
elements.

(4) The elements with the same number of shells Elements ¢ i Electroni.c
occupied by electrons belong to the same period. The Shell|Shell Shell| Configur atloij
elements in the second period, namely, Li, Be, B, C, Na 2 8 1 gNg
N, O, F and Ne have electrons in the two shells, K Mg 2 8 2 2,8, 2
and L. The elements in the third period, namely, Na, Al 2N B bk 2,8,3
Mg, Al, Si, P, S, Cl and Ar have electrons in the three Si 2 | 8 [ 4 2,84
shells; K, L and M. P 2ofi (85 ofid 2,8,5

(5) The chemical reactivity of an element is S 2 8 6 2,8,6
determined by the number of valence electrons in it cl 2 8 7 2,81
and the shell number of the valence shell. In a AT & 8 8 2,88
48 SCIENCE AND TECHNOLOGY (Part-1) DIGEST : STD. X



S o 1 ) PO S AT N T

) pat 18 meant by perj, dic ¢
@ periodic table?

dern :
m; 45, When the Properties of elep,

, group gigthe. modern Periog
or ) certain regularity ig ohie
Con‘-thionS' 1t is called the Periodie

i periodic table. The peri,
god® , dinproperties of elements y,

ame]
observe” e : Y, valene
4tomic size and eiliconmeta))jc Charactey g

39) what is meant by valency

Ans. The valency of an element is determingg

; umber of electrons present in the Sty Y
el of its atoms, i.e. valence electropg. o8t

rends in the

_ts ina Periog
IC tah)e are
I'ved in thejr
t.r °Ns in the
dic trends g

(40) pefine atomic size. How does jt Pt

eriod and a group 2

Ans. (1) The distance between the ¢ entre
atom and the outermost shell of the atom is calleq
the atomiC radius. The size of an atom is ip dicated by
its radius. Atomic radius is expressed ip o
picometre (pm). (1 P = 10~* m). The size of atom
depends on number of shells, more the number of
shells larger is the atomic size.

@) In a group, while going down a group the
atomic size goes on increasing, because while going
down a group newer shells are successively added.
This increases the distance between the outermost
electron and the nucleus. Hence, the nuclear
attraction on these electrons goes on decreasing.
Thus in a group atomic size increases.

(3) While going from left to right within a period,
atomic radius goes on decreasing and the atomic

number increases one by one, that means positive :
: nonmetallic character of elements increases within

charge on the nucleus increases by one unit at a
time. However, the additional electron gets added to
the same outermost shell. Due to the increased
nuclear charge the electrons are pulled towards the
nucleus to a greater extent, as a result, the size of the
atom decreases.

(41) Discuss the trends in the variation of
metallic and nonmetallic properties in a period
and in a group.

Ans. (1) Metals have a tendency to loose the
valence electrons to form cations having a stable

2. PERIODIC CLASSIFICATION OF ELEMENTS

: valence electrons to form anions having a Sta

shell gets added, resulting in an increa

: nuclear charge and thereby lowering the att
force on the valence electrons. As a re
: tendency of the atom to lose electrons increases.
Also the penultimate shell becomes the outerm
shell on losing valence electrons. The P

: Noble gas configuration. This tendency of an element

15 called electropositivity is the metallic character of

. that element.

(2) Nonmetals have a tendency to accept the
ble

noble gas configuration. This tendency of an element
18 called electronegativity is the nonmetallic

character of that element.

(3) In a group, while going down a group & new
se in the

distance between the nucleus and the valence

electrons. This results in lowering the effective
ractive

sult of this the

ost
enultimate

shell is a complete octet. Therefore, the resulting

cation attains special stability. The metallic
character of an atom is its tendency to lose electrons.

: Therefore, the following trend is observed : The
: metallic character of elements increases while going

down the group.
(4) While going from left to right within a period

the outermost shell remains the same. However, the

positive charge on the nucleus goes on increasing

. while the atomic radius goes on decreasing and thus
' the effective nuclear charge goes on increasing.

Therefore, valence electrons are held with greater
attractive force. This is called electronegativity. As a
result of this the tendency of atom to lose valence
electrons decreases within a period from left to
right, ie., electronegativity increases. Thus,

a period from left to right.

(42) Name the elements, group, formulae and

physical state belonging to the halogen family.

Ans.
Group | Elements | Formula Physical state
17 Fluorine F, Gas
Chlorine Cl; Gas
Bromine Br, Liquid
Todine 11 Solid
49



(43) There are some vacant places in the :@ (47) How did the position of }3Cl and [:Cl ;,]

Mendeleev’s periodic table. In some of these
places the atomic masses are seen to be
predicted. Enlist three of these predicted atomic
masses along with their group and period,
(Think about it) (Textbook page 19)

Ans.
_
Atomic mass : Group | Period
1 1y
72 v 5
100 VII J 6

(44) Due to uncertainty in the names of some
of the elements, a question mark is indicated
before the symbol in the Mendeleey’s period
table. What are such symbols ?

(Think about it) (Textbook page 19)
Ans. Symbols : Yt, Di, Ce, Er, La.

(45) Chlorine has two isotopes, viz. C1-35 and
Cl-37. Their atomic msses are 35 and 37
respectively. Their chemical Properties are
same. Where should these be placed in
Mendeleev’s periodic table? In different places
or in the same place?

(Use your brain power!) (Textbook page 19)

Ans. Isotopes, viz. CI-35 and Cl-37 do not find
separate places in Mendeleev’s periodic table.

(46) How is the problem regarding the
position of cobalt (°*°Co) and nickel (*°Ni) in
Mendeleev’s periodic table resolved in modern
periodic table?

(Use your brain power!) (Textbook page 21)

Ans. Mendeleev arranged the elements in their
increasing order of atomic masses. But some
elements with higher atomic masses are placed
before those having lower atomic masses, e.g. cobalt
(Co) with atomic mass 58.93 is placed before nickel
(Ni) having atomic mass 58.71. Modern periodic
table was prepared on the basis of the atomic

number of elements. The atomic number of Co is 27
and that of Ni is 28. So nickel is placed after cobalt.

50

: . 33
: periodic table was solved. The 1S0topes of i3

. fixed in the modern periodic table?

(Use your brain power!) (TextbooK page 5, )
Ans. In Mendeleev’s periodic table, the diffel“-‘nr_-‘:
between atomic masses of two consecutive elementx
is not the same *5Cl and ’Cl. Moseley found out the
atomic number of the elements. The atomic nump,,

of any element is increased by one unit (Numbg,

: from the atomic number of subsequent element,

Isotopes ¥5C1 and ¥/Cl occupy the same Position i,
the modern periodic table. Both isotopes have the
same atomic number.

In the modern periodic table, the elements ay,
arranged in the order of their increasing atomj,

numbers, that the problem of discrepancy in th,

. pairs of isotopes elements observed in Mendeleey'q

°Cl ang

37C1 were placed in the same group as both have the

same atomic number.

(48) Can there be an element with atomic masg

53 or 54 in between the two elements, chromium

32Cr and manganese 5:Mn?
(Use your brain power!) (Textbook page 21)
Ans. In Mendeleev’s periodic table, the difference

! between atomic masses of two consecutive elements

is not the same (32Cr and 3°Mn). Moseley found out

: the atomic number of the elements. The atomic

: number of any element is increased by one unit
: (number) from the atomic number of subsequent
: element. 32Cr — ;gMn that means in between two

elements (Cr and Mn), element with mass 53 or 54 do

: not exist.

(49) What do you think? Should hydrogen be

: placed in the group 17 of halogens or group 1 of
. alkali metals in the modern periodic table ?

(Use your brain power!) (Textbook page 21)
Ans. (1) Hydrogen is placed in group 1 and in

: group 17 as it resembles alkali metals as well as
: halogens. Thus, no fixed position was given to
¢ hydrogen in Mendeleev’s periodic table.

(2) On the other hand, hydrogen easily donates

: the electron and forms a stable cation (H*), but it
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e e e el S SR
o i A

V D~

n modem

not ™ ¢ petter placed j :
does it is better placed in » hydrig
oo 8roup 1 F (54) T : is based 0
i) y modern adla rathe : he table given below 18 :
longr o i SRgo table ] . periodic table. Write in it the eleCtI'O:llic
. g . ! e
" e elements In the seconq configuration of the first 20 elements belOW.

(as shown in &

symbol and write the valency
separate box)

Periog - 1
(50 N, O, F and Ne have electrop, riod : L4,

e B “ L. Writ
’ and % e dow

N the ¢

S ln thg t“’O

ct l'()‘"i(,

it) (Textbook page 24)

(Think about

shell® qtion of these elements, Avis
co” (T(‘Xt‘bo()k (‘,:'1(:1;)
Page 24) | | 9 13 14 5 16 17 18 .
Electronic con oy T H He
—— ﬁgulﬂtlon R | 2
1 L shen |1 y
. 2 1 |
* 9 b | 11 ] Be | Bil € | N Ol
Be 9 fa 9|21|22|23|24|25|26 2,7 | 4"
B : | V| gl gl e e 2 S
C ' 4 L L — O el e e
N 2 | ° S TR T p | 9 FCE .
0 . | 6 i 2,8,12,8,22,8,32,8,42,8,52,8,62,8’7‘2’8’8
F g |7 § i1 2 LLL;/L
Ne | 2 J Octet complete e
) 3 . K | Ca g
(51) The elements 11 the third period : Na, Mg, : 4 [2,8812882 | |
|, Si, P, S cl and Ar have electrons in the third 1 , 2 ’ ;_J———‘
d in the

j K, L and M. Write down the electroni
e ' rome (55) What is the periodic tren

variation of valency while going from left to

nfiguration of these elements.
period? Explain your answer with

(Textbook page 24)
ns. For reference see the answer to Q. 11 (37).

right within a
reference to the period 2 and period 3.
(Think about it) (Textbook page 24)

;2) What is the relationship between the Ans.
+tronic configuration of an element and its R B C N 0 T Ne
EIICY? (Thlnk about lt) (TethOOk page 24) ' 2 9. &l 99 93,9 4 251|286 9 7 2.8
as. The valency of an element is determined by : | e i e B i
: a i
umber of electrons in the outermost shell. : 3 : _
2,8,112,8,22, 8, 3/2, 8, 42, 8, 52, 8, 62, 8, 7

(1) In a period, change in valency of an element
varies electronic configuration. The number of
valence electrons is different in these elements.
However, the number of shells is the same.

(2) In a period, while going from left to right, the
atomic number increases by one at a time and the

}) The atomic number of peryllium is 4,
e that of oxygen is 8. Write down the
ronic configuration of the two and deduce

alency from the same.
(Think about it) (Textbook page 24)

B
; Electronic Valgm; : pumber of valence electrons also increases by one at
r configuration | PR atime.
2,2 (3) In periods 2 and 3, while going from left to
2,6 2 right, valency varies.
o1
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t he blggest atom . CS
| ADS e Smauest atom : Lj

y af is the periodic trepgq obse

'ved in

[ @ jation of atomic radii down g group?

1thevarwhile = o, group, m:\l).u

“ S.‘ increases: atomic radiyg in(q-v'\luh\lf

fnllm‘e ore atomic $i2€ gradually increageg. ases.
perel?””

T/: /Look at the elements of tjj.4 -y
(5/), , them into metals and Nonmetg]g od.

CmsSLL‘ vour brain power?) (Textbook L;f;ge 26
nlc Tiﬂrd row : Na, Mg, AL 8i, P, § ¢ Ar )

Metals : Na, Mg, Al

Nonmetals : P, S, Cl, Ar

9 On which side of the period are the
(als? Left T right?

(Use your brain power!) (Textbook page 26)
ans. Left side of the period are the metalg

(59) on which side of the period did yoy find

the ponmetals?
(Use your brain power!) (Textbook page 26)

Ans. Right side of the period are the nonmetals,

me

(60) What is the cause of nonmetallic
character of elements?
(Use your brain power!) (Textbook page 27)

Ans. The tendency of an element to form anion or
electronegativity is the nonmetallic character of
element.

(61) What is the expected trend in the
rariation of nonmetallic character of elements
rom left to right in a period?

(Use your brain power!) (Textbook page 27)

Ans. In a period, as the atomic number increases
om left to right, electronegativity increases,
onmetallic character increases. This is due to a
:crease in the atomic size.

(62) What would be the expected trend in the
wriation of nonmetallic character of elements
'Wn a group?

(Use your brain power!) (Textbook page 27)
Ans. Ina group as the atomic humber increases,
Ctropositivity increases while electronegativity
Teases, nonmetallic character decreases.

p rat_ion
*(63) Write down the electronic configh

of the following elements from the given aton?:;
numbers. Answer the following queStion i
explanation.
(1) \Li, ,SI, ,He, ,,Na, ,sP. Which of these
elements belong to the period 37
Ans.
Elements Electronic configuration
(1) ,Li Zy. )
(ii) ,,Si 2,8,4
(iii) ,He |2
| (iv) . Na ‘ p
(V) 5P | 2,8,5 7

Elements belong to the 3rd period :
YAk

(2) 1H’ 7N’ zoca’ 1(,S9 4Be, 18

© elements belong to the second group?

Ans.
Elements |Electronic configuration
() H 1
(ii) ;N 5
(iii) ,,Ca 2,8,8,2
(iv) ;&S 2,8,6
(v) ,Be 2.2
(vi) gAr 2,8,8

IASir llNa and

Ar. Which of these

Elements belongs to the 2nd group : ,Be and ,,Ca.

@) N, C, 0, :B, ;Al. Which is the most

electronegative element among these?
Ans.

: Elements Electronic conﬁgqrgfi:a&
(i) N 2

(i) ,C 2,4

(iii) 4O 2,6

(iv) B %3

(v) 15Al 2,8,38

Among these, ;O is the most electronegative

element.
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H nic configuryy 1
) gy
5 i | i
: 2,1 |
. E \zi 5 |
e, -Fale K. N 26 o sy
e el adhe bt RS 5 et nonmetallic charact 1
) AT — J ' ghest nopme er,
~ A\NOng these, Al is the muthlcctropositive : o )
m‘ B . E 'r'T !}\.‘!\ e ons . o
| h(? uNa, (P, €L, St Mg, Which of these *1) Atomic radius goes o1 decreasing W,
: A:Nltom? going from left td:ﬁght/inapenod.

Ans. (1) Ina period while going from left g
\ atomic radius goes bﬁ};décf‘easmg and the Aty

Aecironic

configuration |

W ,,Na 2,8, 1 . © number increases one by R At means Posity

(i) P 2,8,3 : charge on the ﬁucleug@‘mc‘réas s 3
|G 0| g | timeru O

(V) ,.Si 2,8,4 . (2) However, the additional electron gets adge,

) Mg | 2832 | the same outermost shell. Due 0 the incre;,

1N has the largest atomic size, : nuclear charge the electrons are pulled towards,

: nucleus to a greater

xtent, as a result the sig
(6) ,;K, .Li, ,,Na, ,Be. Which of these atoms c radi

; ; : atom decreases i. us decreases.
hasmsmnllest atomic radius? *(2) Metalli s on decreasi
: Wwhile going from lef in a period.
lectronic Ans. (1) Me ey to loose
1) K 2,8,8, 1 valence electrons ’ his tendency (
(i) ,Li 2,1 { an element is calle acter of th
(i) ,,Na 2,81 element. b -
(iv) ,Be 122 i (2) While going fro in a perio
- ; . the outermost shell Helectror
<Be has smallest atomic radius. . are added to the sam | ; e
(7) ;AL 81, ,,Na, ,,Mg, ,,S. Which of the charge on the nucleu; b, ; e p(.)smv
above elements has the highest metallic : atomic radius goes on O
character? . effective nuclear charge fhus
Ans. result of this the tendenc _jg' s
lements | Electronic configuration decreases, ie., electropositivi e A
T —— : metallic character goes on g j Y
(i) 154l 2,83 : period from left to right.
(i) ,,Si 2,8, 4 ‘

*(3) Atomic radius goes on i

(iii) ,,Na 2,81 e : ‘ |
0. 1:Me 28,2 © Ans. The size of an atom ig §
E (%) 4a5 254 © radius. (2) While going down a groy,
i : the distance
i haracter. . added. Therefore,
.,Na has the highest metallic char .
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' # glgettot =2 the Nucleyg
outerﬂ‘in : These electrons eXperience 1e§088 on
iﬂcrea:he qucleus. ThUS, atomic radiyg Ser puly
po” 5in8 down a 8roup- =9°€ Tan
s Eleﬂ‘ents REPREIIE 1o the sam
#(4)the same valency. € 8royp
T

s ;
2 he galency of an i Fentds determjneg by t}
0 e of yalence fisutonin the Outermogt shel] \Q‘
o m of & element. of
) All the elements in a group haye the sam
e
y per of yalence electrons. Therefore, elements j
n
pu group should have the same valency. p
* 10r
mple: he elements of group I contajy only one
ex ;
08 electron; the valency of elements of group [

v imilarly for group II, the valency ig twe

. oe. S
is (0;; gero group elements (inert gaseg) g0
alled noble gases.

aps. () I the atoms of the inert gas elements (zerq
roup clements), all the electronic shells, including
the outermost shell, are completely filled.

(2) The electronic configuration is stable, and
hese elements do not lose or accept electrons. These
clements do not take part in chemical reactions.
These elements are gases. Hence, they are called
noble gases.

(6) While going down the second group, the
reactivity of the alkaline earth metals increases.
Ans. The reaction of alkaline earth metal with

water is M+ 2H,0 - M(OH), + H,. While going
down the second group as Be - Mg — Ca — Sr — Ba,
the gradation in this chemical property of the
alkaline earth metals is seen. While going down the
second group the reactivity of the alkaline earth
metals goes on increasing thereby the ease with
Which this reaction takes place also goes on
increasing. Thus, Beryllium (Be) does not react with
Water. Mg (Magnesium) reacts with steam. Whereas
Caleium (Ca), strontium (Sr) and barium (Ba) reacts

With water at room temperature with increasing
rateg,

p eight
*(7) The third period contains only

ity of
: elements even though the electron capacl y
the third shell is 18.

are
Ans. (1) Tn the modern periodic table, there

. seven horizontal rows called periods. In & penodsf
. elements are arranged in an increasing ordes e

. their atomic numbers. The third row contain® 8
elements and the electron capacity of the third shell

is 18.

(2) In the third period, while moving from left tO

. right, atomic number increases, number of electrons
. increases in the shell. The number of elements
. Present in 3rd period is decided on the pasis of
e!ectronic configuration and octet rule.

Atomic number \ 10 \ 12 | 13
Elements a |Mg

Argon (Ar) is the last element of the third period

. and has a capacity of maximum 18 electrons. Tts octet
: of electrons is completed and as argon belongs to
: zero group, the third shell contains 18 electrons

(8) Fluorine is the most reactive among the

halogens.

Ans. (1) Fluorine has the electronic configuration

(2, 7). (2) It requires only one electron to complete
. the octet. (3) The atomic size of flourine is the

smallest among the halogens. Hence, the nuclear

. attraction on the outermost electrons is maximum.

: Hence, fluorine is the most reactive among the
- halogens.

(9) Sodium is more metallic than aluminium.
Ans. (1) Metals give electrons. Sodium has
electronic configuration (2,8,1). It has only one

. electron in the outermost shell. (2) It can easily give
the single electron in the outermost shell. Hence

Sodium is a strong metal. (3) Aluminium ha
electronic configuration (2,8,3). It has three electror
in the outermost shell. (4) Donation of thre
electrons is more difficult than the donation of o1

electron. Hence, sodium is more metallic th:
aluminium.

Q. !5 Distinguish between :

(1) Mendeleev’s periodic table and Mods
periodic table (2) Groups and Peri
(3) s-block elements and p-block elements.

(any two poi
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