LESSON - 3 CLASSIFICATION OF ELEMEN.TS AND PERIODICITY IN PROPERTIES
dcdl &1 Fafieor Ta Iqorert # smafear
KEY POINTS (i) The elements in a group are separated

Dobereiner's Triads

In 1829, Dobereiner arranged certain elements
with similar properties in groups of three in such
a way that the atomic mass of the middle element
was nearly the same as the average atomic
masses of the first and the third elements.

* Newlands’ Law of Octaves

John Newlands proposed the law of octaves by
stating that when elements are arranged in order
of increasing atomic masses, every eighth element
has properties similar to the first. Newlands called
it law of octaves because similar relationship
exists in the musical notes also.

* Mendeleev’s Periodic Table

Mendeleev’s Periodic Law: The physical and
chemical properties of the elements are a periodic
function of their atomic masses.

Mendeleev arranged the elements known at that
time in order of increasing atomic masses and this
arrangement was called periodic table. Elements
with similar characteristics were present in vertical
rows called groups. The horizontal rows were
known as periods.

* Modern Periodic Law
Physical and chemical properties of the elements
are the periodic function of their atomic numbers.

* Present Form of the Periodic Table (Long form
of Periodic Table). The long form of periodic table,
also called Modem Periodic Table, is based on
Modern periodic law. In this table, the elements
have been arranged in order of increasing atomic
numbers.

Structural Features of the Periodic Table

Groups

The long form of periodic table also consists of
the vertical rows called groups. There are in all
18 groups in the periodic table. Unlike Mendeleev
periodic table, each group is an independent
group.

Characteristics of groups:

(i) All the elements present in a group
have same general electronic
configuration of the atoms.
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by definite gaps of atomic numbers (2,
8, 8,18, 18,32).

iii) The atomic sizes of the elements in
group increase down the group due to
increase the number of shells.

Periods

Horizontal rows in a periodic table are known as
periods. There are in all seven periods in the long
form of periodic table.

Characteristics of periods:
(i) In all the elements present in a period,
the electrons are filled in the same
valence shell.

(i) The atomic sizes generally decrease
from left to right.

i Periodic Trends in Properties of Elements
Trends in Physical Properties
Atomic Radii: It is defined as the distance from
the centre of the nucleus to the outermost shell
containing the electrons. Depending upon whether
an element is a non-metal or a metal, three
different types of atomic radii are used. These are:
(a) Covalent radius (b) lonic Radius (c) van der
Waals radius (d) Metallic radius.

Variation of Atomic Radius in the Periodic Table

Variation in a Period: Along a period, the atomic
radii of the elements generally decreases from left
to right

Variation in a group: The atomic radii of the
elements in every group of the periodic table
increases as we move downwards.

Isoelectronic Species: Some atoms and ions
which contain the same number of electrons,
we call them isoelectronic species. For example,
0%, F, Na* and Mg®" have the same number
of electrons (10). Their radii would be different
because of their different nuclear charges.

lonization Enthalpy
It is the energy required to remove an electron
from an isolated gaseous atom in its ground state.

M(g) + LE —> M (g) + e

The unit of ionization enthalpy is kJ mol™ and
the unit of ionization potential is electron volt per
atom.




Variation of lonization Enthalpies in the Periodic
Table:

Variation of lonization Enthalpy Along a Period.
Along a period ionization enthalpies are expected
to increase in moving across from left to the
right, because the nuclear charge increases and
the atomic size decreases. Variation of lonization
Ethalpy in a Group The ionization enthalpies of
the elements decrease on moving from top to the
bottom in any group. The decrease in ionization
enthalpies down any group is because of the
following factors. (i) There is an increase in the
number of the main energy shells (n) in moving
from one element to the other. (ii) There is also
an increase in the magnitude of the screening
effect due to the gradual increase in the number
of inner electrons

Electron Gain Enthalpy

Electron Gain Enthalpy is the energy released
when an electron is added to an isolated gaseous
atom so as to convert it into a negative ion

Electronegativity

A qualitative measure of the ability of an atom in
a chemical compound to attract shared electrons
to itself is called electronegativity.

* Periodic Trends in Chemical Properties along a
Period
(i) Metallic character: Decrease across a
period maximum on the extreme left
(alkali metals).

(i) Non-metallic character: Increasess along
a period. (From left to right).

(iii) Basic nature of oxides: Decreases from
left to right in a period.

(iv) Acidic nature of oxides: Increases from
left to right in a period.

Representative Elements. The S and P block of
elements are known as representative elements.

¢ Transition Elements. They are also called
d-block elements. The¥ have 9enera| electronic
configuration (n - 1)

* Inner Transition Elements. Lanthanoids (the
fourteen elements after Lanthanum) and
actinides (the fourteen elements after actinium)
are called inner transition elements General
electronlc configuration is (n - 2) f (n 1)
d*" ns? They are also called f-block elements

* Metals. Present on the left side of the periodic
table. Comprise more than 78% of the known
elements.

* Non-metals. Mostly located on the right hand
side of the periodic table.
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¢ Metalloids. Elements which line as the border
line between metals and non-metals (e.g., Si,
Ge, As) are called metalloids or semimetals.

* Noble Gas Elements. Elements with
symmetrical configuration are chemically inert
in nature.

* Electric Nuclear Charge. Z =
Screening constant.

Nuclear charge -

* Chemical Reactivity. Chemical reactivity is
highest at the two extremess of a period and
lowest in the centre.

e Oxides of Elements. Oxides formed of the
Elements on the left are basic and of elements
on the right are acidic in nature. Oxides of
elements in the centre are amphoteric or

neutral.
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MULTIPLE CHOICE QUESTIONS a) WA, Mad b) 3T, W
a8 fEedT v c) dfercdl, Ts d) e, gt
=2 6. The period’s number corresponds to the
Which of following is not Dobereiner triad? hlghest-
a) Li, Na, and K b) He, Na and Ar a) Azimuthal quantum number
¢) Ca SrandBa d) CI, Brand | b; fﬂp'” q:fa”t“m t”“mber X
. . c agnetic quantum number
a) Li, Na J:ﬁf;h mb) [Hse [NTaﬂﬁr%? d) Principal quantum number
c) Ca, Sr3kBa d) CI Br3ikl 3I)Iﬂiimﬁlllﬁmll W@ﬂimm # A @l &
a ; G
The property of every eight elements is b) ﬁqﬂow e
simillar to that of the 1st element. This is . . .
proposed by c) TIhIY FAICH HEAT
a) Thomson d) 9HY HdicH H&AT
b) Dobereiner 7. Which of the following period is the shortest
b) Mendeleev one?
d) John Alexander Newland a) 1 b) 3
YT TS dcdl F1 AT UES aed & WA B ©) 2 . d 4
IE NI TFdATad & frafaf@a & ¥ Fia @ smadasd 39O 82
a) UFEAA a) 1 b) 3
b) STeRISeX c) 2 d 4
c) #Hselld 8. What is the name of 109th element as per
d) S 3feeeist el the nomenclature?
Who observed the X-rays’ characteristics. a) Unmler]r.uum b) Unmlumu.m
a) Henry Moseley b) Mendeleev ¢) Ununnillium d) Ununennium
c) Pauli d) Newland ATAFIOT & AR 1097 dcd & FIT A 872
FrES TEE-Y £ Dwar 7 saasT A a) Unnilennium b)  Unnilunium
a) &l Argor GEGIE] c) Ununnillium d) Ununennium
c) ur3all d) iz 9.  What is the symbol of element Unnilquadium?
The physical and chemical properties of a) Unl b) Unq
elements are the periodic function of its c) Uns d) Ubn
a) Atomic mass Unnilquadium dca &T Yelieh 4T 872
b) Element behaviour a) Unl b) Unqg
c) No of electrons c) Uns d) Ubn
d) Atomic number 10. What is the atomic number of element
adl & sifaw v TEEfAE qur suF Imadt unniloctium?
T & a) 106 b) 118
a) UIHAI] GegATT b) dcd cgdgR c) 108 d 116
c) geFIAl FT HEAN d) TA] HE @ unniloctium T ATO] FEAT FAT ¥?
In the modern long-form of periodic table, a) 106 b) 118
the horizontal rows and vertical columns are c) 108 d 116
known as and respectively: 1. Th lect distributi in th toml
. . . e electrons distribution in the atomic
a) groups, periods b) periods, groups orbitals is called as:
c) rows, columns d) CO|l:ImnS, rosz ’ a) Electronic order
xﬁ' qRof *,31:“%?@ w7 #vagfm gt b) Electronic distribution
¥ F?#I.i T Ead %ill T c) Electronic filing
d) Electronic configuration
DHefT-11 QAT faTT) =




YIATY] F&THI A FoAFelel fAaor H FgT a1 &1 16, Which block of the elements are known as
a) Sodciiad ST inner transition elements?
EGEFIGERERIS] a) s-block b) p-block
c) Soldciall sl § & c) d-block d) f-block
d) sdFcias fa=ag dcdl & W sdid F JaRF THAT TcT F T
12. Location of any element in the periodic table # e UE &7 o
is determined by the of the filled a) s- e b) p ~sefreh
last orbital. c) d -sdlsh d) f-sclish
a) Spin quantum number 17. The group | elements are also called as
b) Quantum numbers a) Alkali metals
c) Azimuthal quantum number b) Noble gases
d) Magnetic quantum number c) Chalcogens
mad ¥Roft F Rt off aca F1 TUE Y gw d) Halogens
T FoF H__ A fefiRa @ w9 | & deal & ot Fer e @
a) Foue FareH e a) &R aray b) 3Iese IR
b) FareH FEAC c) dTelhidleT d) gelretet
IAHTS FalcH &I
) 2 . . 18. Element belongs to the s-block but is placed
d) YT FIICH HEII in the p-block is
13. How many electrons are present in the a) Hydrogen b) Helium
L-shell of Boron? c) Argon d) Aluminum
3 b) 2 o .. V.
2) ) dcq s-sdih ¥ AT § oAfheT 3q p-sdlieh & w@r
c) 1 d 4 T
IR & L-arer 7 fraer soecia Alg 87 a) grsarlel b) &fere
a) 3 by 2 c) 3mEA d) vegfAfTH
c 1 d 4 19. p-block elements along with the s-block
14. What are the d-block elements called as? elements are called as elements.
a) Inner transition elements a) Inner transition b) Representative
b) Alkali earth metals c) Radioactive d) Transition
c) Transition elements p-silf dcdl & HIY-HIT s-sdAlh dcdl &I
d) Noble gases — L T gl
d -selie deal Y FAT gl AT &2 a) 3MaRF &pAT  b) fAETw
a) 3NdRe THAT ded c) XS d) AT
b) &R t{&?ﬁ ‘zn@tr” 20. Chalcogens are the elements belongs to the
c) HHHAU dcd group :
d) e 2 18 b) 18
15. 3d- t | iti i tarts f d ¢ 12 9 2
. - transition series starts from an .
end with ATl 1leT g & ded %‘:
a) Zinc, Scandium a) 18 b) 16
b) Scandium, Zinc c) 12 d 2
c) Vanadium, Nickel 21. Which of the following is not a metalloid ?
d) Argon, Zinc a) Germanium b) Silicon
3d- HHHTT A@T AT J TuT @H c) Aluminum d) Tellurium
8 [ ) — . .
Aty fafaf@a & & #la sgurg ad &2
a) foi=, whisgs a) SrHfAIH b) el
b) FHfsa#A, Giw ) UegfafwA d egRaA
c) dafsaw, fHehar
d) 3w, B
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22. The atomic radii in a period generally 28. In periodic table, the non-metals are placed
a) Increases b) Decreases in the
c) Remains constant d) lIrregular a) s-block b)  p-block
A dR X R smad & wRaAT] B ¢) d-block d) fblock
a) ¢ Sl & b) ge wrdr & mﬁwﬁ#m&ﬁaﬁmﬁmm%
c) R Earg d) faafaa a) s -selleh b) D-W
23. X(g) — X'(g) + e What does this reaction c) d it d) f =il
need to occur? 29. An element Y has atomic number 19.What
a) Catalyst b) Electron affinity is the formula of it's oxide
c) Electropositivity  d) lonization energy a) Y20 b) YO
Xg) — X+g) + €| 30 ufafham Y Fa1 sraegshar c) YOz fj) Y203 5
87 TH dcd Y FT WA FATF 19 g1 s0F iFASS
2
a) 3RS b) Seleele McHar YT FT R
c) SaFfART™EE  d) 3TN Fel a) Y20 b) YO
24. Oxidation state of Mn in KMnO4? c) YO d) Y203
a) 5 b) 6 30. Which is the most non-metallic element in
he following ?
c 7 d) 4 ' 2520 641 25205
. o a) 1s°2s°2p’3s b) 1s°2s°2p
?
:)Mnén # Mn &Y Hﬁ;ﬁg{w 6313@11 ? ¢) 15225%2p%3s? ) 1s%2s22p°
o 7 4 4 frrafaf@a & wa@ arurg acq FiaT @1 32
25. Th lationship bet Li, M d Be, Al 2) 1522522p633 b) 1322322p
. e relationship between Li, Mg and Be, 26.20,-6 252
is called as relationship. c) 1s%2s72p 36° d 1s%2s 2p
a) Diagonal b) Periodic 31. Which group of the elements shows lowest
c) Group d) Triangle ionisation enthalpy?
a) Alkali metals
Li, Mg 3 Be, %AI ¥ dr wau b; alkaline earth metals
HEY Fgl ST ¢l
a) Tl b) 3madis c) halogens
c) THEE d) et d) Noble gases
[\ ol
26. Elements in the same group of the periodic E'Eaﬁl ;ﬂ %H%T qee I T IAAROr
table generally have same wdedr &
a) atomic radius a) &m “E” o
b) Valence electron b) &M qc%ﬁ erde
c) electronic configuration c) goltere ‘
d) lonisation enthalpy d) arae I
Iad RN F UE @ o ¥ daat 7 A ak 32. First ionisation enthalpy of the following
W AT At ¥ elements are in the order of:
a) WTUT ﬁ—é:n a) C<N<Si<P b) N<Si<C<P
OEEGEMIGED ﬁ—qm frafaf@a acat # vuer sraeliaor vededt 5o
d) 3IeieRioT Tededr FAAE
27.  Which of the following i tai L a) C<N<Si<P b) N<Si<C<P
. ich of the following ions contains minimum . .
number of unpaired electrons? ¢) Si<P<C<N d) P<Si<N<C
a) Fe' b) Fe® 33. Increasing order of the atomic radius for the
<) Co*? d) Co™® elements Na, Rb, K and Mg is
a) Na <K< Mg < Rb
ﬁmﬁﬁa##?ﬁagma#wmﬁ b) K < Na < Mg < Rb
a) Fe'? b) Fe®s c) Na<Mg<K<Rb
c) Co™ d) Co® d) Mg < Na<K<Rb
HefT-11 R I =




Na, Rb, K 3R Mg dcal & fav wamy B
& dcal FH &

a) Na <K< Mg<Rb

b) K < Na < Mg < Rb

T ARV & e ¥ F Fearer Tl (FHEN)

T Fa qEAT T
a) 8 b) 18
c) 17 d) 16

c) Na<Mg<K=<Rb 39. The elements in which 4f orbitals are
d) Mg <Na<K<Rb progressively filled are called as
34. The correct order of ionization enthalpies is a) Actinides
as follows b) Transition elements
a) Zn < Cd < Hg c) Lanthanides
b) Cd < Hg < Zn d) Halogens
c) Na>Cs > Rb ¥ dca fed 4f FaTF ITR X T &, Feawd
d) Cs < Rb < Na g
ITAFOT Tededt FT T FA W TER & a) UlFeATsSH
a) Zn < Cd < Hg b) HhHOT ded
b) Cd < Hg < Zn c) odegsH
c) Na>Cs >Rb d) gelrera
d) Cs < Rb < Na 40. The bond length of LiF will be
35. The correct order of second ionization a) Less than that of NaF
energy in the following b) Equal to that of KF
a) F>0>N>C c) More than that of KF
b) O>F>N>C d) Equal to that of NaF
¢ O>N>F>C LiF &Y 3maer @ar$ gl
d C>N>0>F a) NaF & &H
famafaf@a & gy smaelleor sat &1 @ b) KF & R
FAE c) KF & 3fies
a) F>0>N>C d) NaF & ST
b) O>F>N=>C 41. Which of the following atoms would be
c) O>N>F>C paramagnetic in nature?
d C>N>0>F a) Ca b) Be
36. Which is the smallest cation in the following? c) Zn d N
a) Na’ b) Mg fefaf@a & @ #F @ wan g A
c) Ca* d AP FTgarT ghm?
frafaf@a § wed oY uawe #iF a1 §2 a) Ca b) Be
a) Na* b) Mg? c) Zn d N
c) Ca* d AP 42. The elements in which the electrons are
37. The number of periods in the periodic table progresswely filled in 5f-orbital are called as
is a) Lanthanides
a) 6 by 7 b) Actinides
c) 8 d) 10 c) Transition elements
o Aot # et # wwar e § d) Halogens
a) 6 b) 7 ¥ dca foed Sf-werd F gAgc IO aRA
c) 8 d) 10 wd ¥, FEend §
38. Total number of vertical columns (groups) in a) eEEH ) N
the long form of the periodic table is C) HHHT Fcd d) el
a) 8 b) 18 43. Which of the following element has highest
o) 17 d) 16 second ionisation enthalpy?
fmafaf@a & ¥ Fe aca @ mFdeor Far
HET-11 I fa=1) (21




o e gt fmafaf@a & ¥ fFe aca & 3mEdestor Far
a) 1s%2s?2p°3s? b) 1s%2s?2p°3s’ e afmz 31;:&1 e
c) 1s22s%2p®3s?3p? d) 1s%2s?2p°3s%3p® a) 1s"2s"2p°3s b) 1s"2s"2p°3s”3p
20020 6a.27 4 2620 6n 24 1
44. Which of the following element have the c) 1s72s%2p"3s"3p d) 1s°2s"2p"3s°3p
lowest electron affinity? 50. The order of screening effect of electrons of
a) Nitrogen b) Oxygen s, p, d and f orbital of a given shell of an
c) Argon d) Boron atom on its outer shell is:
ARRT § @ £ a) s>p>d>f b) f>d>p>s
T FA 87 a ) p<d<s>f d) f>p>s>d
a) aATSCISTT b) ittt el ey & aredt Frer W s, p, d IR f FETF
o) 3 d) IR & saFcihl & TR YT F 5 &
a) s>p>d>f b) f>d>p>s
45. Which of the following element can most ) <Z< of d) £ >p>d
easily form unipositive gaseous ion? ¢) p<d<s ) p=s
a) 15225%2p°3s? 51. The d-block elements consists mostly of
b) 1s%2s?2p°3p’ a) Monovalent metals
) 1s%25%2p®3s23p? b) All non-metals
d) 1s?2s%2p®3s23p* c) Elements which generally form
AR . f stoichiometric metal oxide
TR T ';ﬁg m?ma?ﬁr ) # d) Many metals with catalytic properties.
a) 1s%2s?2p°3s? d-sdli dedl & SAEIaR anfder &
b) 1s?2s°2p°3p’ a) Hdeie o b) @ IR-emg
c) 1s%2s?2p°3s%3p? c) dca S A Ak W TIEHATEE T
d) 1s?2s%2p®3s23p* JFEES T & .
. d) 3RS 0N F AT S GTAT|
46. Which of the following oxides is neutral in N >
nature?
a) SO b)  AbOs ANSWER OF MCQ QUESTIONS
c) COs d) CO 3 Fofl:
farmafaf@a & @ sl @ sifFwEs sale wofa
FT 872 1 b 2 d 3 a
a) SrO b) AlO3 4 d 5 b 6 d
c) CO2 d CO 7 a 8 a 9 b
47. Which is the most electropositive element? 10 ¢ 11 d 12 b
a) Na b) Cu 13 a 14 ¢ 15 b
c) Cs d) Ca 16 d 17 a 18 b
9 30 RNega yacAs deg Sl a1 2 19 b 20 b 21 ¢
a) Na i b) Cu 22 b 23 d 24 c
C) Cs d) Ca 25 a 26 b 27 c
48. Which of the following group contains 28 b 29 a 30 b
metals,metalloids and non-metals? 31 a 32 ¢ 33 d
a) Group 17 b) Group 14 34 d 35 b 36 d
c) Groupl3 d) Group12 37 b 38 b 39 ¢
Prfafda & @ e wop & uig, suurg Ak 40 2 41 d 42.b
3reg nfarer §2 43 b 44 c 45 b
a) Group 17 b) Group 14 46 d 47 c 48 b
c) Groupl3 d) Group12 49 b 50 a 51 d
49. Which of the following elements will have
highest ionisation energy ?
HEfT-11 RHTIA fasTr) —=




VERY SHORT ANSWER TYPE QUESTIONS:

Ffa og w07 gea:

What are p-block elements?

charge, the electronegative of elements
increases as one moves from left to right
in the periodic table.

2. The ionisation enthalpy of a group
decreases from top to bottom due to the

Ans- The p-block elements are those in which ) g s g
valence p-orbital is progressively filled. Group Increase |fn atomic size caused by the
13 to 18 are p-block elements. addition of a new shell.

1. p-sdi® dcd FaT §72 5. fawwfaf@a # °"#!E“'u§: ¢ oy e

3ccR- p-sailsh dcd d ¢ foletdl TS p-3fifdece 3ccRkicak 1 ﬁa'q?r3EE [u.i.l H*T%d% X dq
AT ¥ TG 13 ¥ 18 aF p-salid ded B g

_ _ 2. foelr THE H W 4 A da 3MIeirenor

2. What are d-block elements? Give their el Tgedr ¥
general outer electronic configuration.

Ans- Those elements in which differentiating electron 1 S & T 3R
enter d-orbital are called d-block elements. : 34T|7Hf ﬁq; 3413” lﬁr‘?‘aﬁl” [35 ;
Thelr 1general outer electronic configuration is Al PIY

RO F a0 F G0 S W dedt @ ﬁaﬁ
. . FOTcHSAT d¢ STTdl gl

2. d-tw ‘_""_q'w%? AR WA ATEL FoAFEHAF 2. AT PR F ST Y WA] AHR F IR &
fawame difsre L . FRUT THE B ITAIOT el FW F

3c- 4 ded et fadiesh golaeid d-3fifdes & gaer A A AR ged S B

€, d2 T qu’(‘“d1 0I 5.,305. s 6 The radius of Na* cation is less than that of
T Sl fa=ard(n-1)d )
(n-1) ns ) Na atom. Why ?

3. Why do noble ga‘s;es have bigger atomic  Ans  Since Na* is formed by losing one energy
size than halogens? shell, its radius is smaller than that of Na

Ans- Noble gases have bigger atomic size than atom.
halogens because of van der Waals radii. a - 1s2 25 2p6, s

3. 3 AW FT WA MHR Follsrar & 937 F41 Na® - 12, 22, 2p°
el 87 6. Na' uarer Y fBsar Na Wy #1 s @ &7

3ccR- def 3T aTel T3S & $ROT Scehse AT T GAT 3 Tt 2
TP CE]l

et & T I & SeaR- W Na' T Sl T @ & e 8, safen

4. Explain why the electron gain enthalpy of ggﬁ 3ar Na AT T BT gidr gl
fluorine is less negative than that of chlorine? - 182 ’ 252 , 2p ’ 33

Ans- This is due to the small size _of the quorin_e Na+ - 1s%, 257 2p°
atom. As a result of the strong inter electronic _ _
repulsions in fluorine’s relatively small 2p 7.  Among alkali metals which element has
orbitals, the incoming electron does not least electronegative and why?
experience much attraction. Ans- Due to the increase in size, electronegativity

4 FATC ¥ T Y saFelT afey veded Farde decreases from top to bottom in a group.

' £ T ¥ w1 WTF;' Tt @yl 27 As a result, Caesium (Cs) is the least
electronegative element.

SeaR- YT T WA & BIE ITRR & FHROT gl I
amaa;mmmzp*m.ﬁ“mﬁ 7. &R uigt & W aca #r Rega woncasar
SeRSAIFIIH UTAHYUT & URUTHATIEY, 31T arer a8 FA ¢ AR 747
SoleFelel T TR IMHYUT &1 3 AT Bl 81 Ieek- MR F Iy & HRoT fFely Topg & IR & A

5. Explain the following: ﬁf ﬁ}fﬂ' Hca I ZE” am“ Eﬁl il %I i “aa—q'“ E%I
1. Electronegativity of elements increases ( S) t

on moving from left to right in the 8. Define electron gain enthalpy?

periodic table.? Ans- The energy released when a neutral gaseous
2. lonisation enthalpy decreases in a group atom gains one electron called electron gain

from top to bottom? enthalpy.

Ans- 1. Due to the generally decrease in atomic 8. gd¥eiT dafey Teledr H gReT FI?

size and increase in effective nuclear IcdT- oI U 3SerdeT e TRA] T ErcErac el i)
HEfT-11 RHTIA fasTr) (22
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FAT § ol [HAhclel drell Foll FI Sl ofsy
TdedY @gT Srar B

What is the nature of oxides formed by most
of p-block elements?

Ans- p-block elements form acidic oxides mostly.

Some of them form amphoteric and neutral

oxides also.

AR p sl deal ¥ Tolel aT HTFASS A

wFfa #7872

3c- p -sdlldh ded AHAR 3FT ms‘s' AT
gl 387 ¥ $o 3wgudl iR e 3fFarss
T §oTdT £

9.

9.

are as follows:
Na: [Ne]3$1
Mg: [Ne]3s2

The ion formed after removing one electron from
the sodium atom takes on the configuration of
an inert gas neon (Ne), whereas Mg retains
one electron. As a result, the first ionisation
energy of Na is lower than that of Mg. But
high energy is required to remove an electron
from a noble gas configuration. As a result,
the second ionisation enthalpy of sodium is
greater than that of magnesium.

var2e a3 2 o F T FY & AEIA (Na) $r ggelt
10. Which is the smallest among Na ,Mg2 , AP % Qﬁ?ﬁﬁﬂﬁﬁfﬂw (N(Ig)a)a?r HFIHT
and why? # w7 &, AfFT AR
Ans- AP is smallest due to effective nuclear charge AT Y g H ﬁ 2
is maximum. Increase in ionisation enthalpy Icat. At aTATT E:Tr Serelie =g T
and electron gain enthalpy. ‘ al\]IZlT [Ne]3§13ﬁ ¥4 g
10. Na*,Mg%, AP®* & ga@ &Yt &I ar § 3tk #2172 Mg'_ [Ne]3s?
Icak- JHTdY ATHFIT AT FRAFAH g & FROT AP* G s seeie St oo
HR O mwmwmmmﬂme)v
fIeara 9Tcd & oIl g, S&fh Mg T sz}a@?r
SHORT ANSWER TYPE QUESTIONS: P SRAIR IWAT &l IROMAETET, Na & Jud
] IO Fotl Mg &1 Jolell H A gl oAfeheT
oY ST TR Teh Seoe AT A= A Teh sogi 1 e &
fIT 3Ta Foft 1 3TTLISAT Bt &1 IROTAETET,
1.  Define: (a) metallic radius (b) van der Waals SUEREET] ITIAROT Teded AvfrRras
radiUS. @’ EOE;‘EII ﬂ- m @?ﬂ’ %—I
Ans- 3. Give the reasons:
(a) Metallic radius:-Metallic radius is the (a) lonisation energy of nitrogen is more
half of distance between centres of than that of oxygen.
nuclei of two atoms of metal held (b) A cationis always always smaller than
together by metallic bond. its parent atom.
(b) vander Waals radius:-The vander Waals (c) Fluorine has less negative electron gain
radius is the half of distance between enthapy than chlorine.
Sg;trc?:r ?;nglzlegogew;fo z:ti?ar?:fio:eld by Ans- (a) It is due to half filled p-orbital in nitrogen
) - which is more stable than oxygen.
1. qﬁ'anﬁ?rﬁ F: (V) wifeas Brsar (@) At g (b) It is due to increase in effective nuclear
Sl chagre due to loss of electron but protons
3cdi- remain the same.
(v) wrficas RBsam- anfcas Bsar aifcas due (c) This is due to smaller size of
gaRT T T g9 O & & WA & fluorine,incoming electrons experience less
AT 3 et & dra B gl Fw I ¥ attraction. Hence less energy will be released
() 3 3T Trew B=wT- &9 ST arew R, by fluorine than chlorine.
de7 ST aTed HYUT g1 gl YRoT fhw 3 FROT AT
ma’rw&ﬁé:mfﬂa:asa:e&ra:m : ) 'ﬁ it 3 &
g @ 3T ¥ ST Gﬁ"". @3“?' I I
2. Explain the fact that first ionisation enthalpy of (b) W SIS AR 379 S TRHATI] F sreT
sodium(Na) is lower than that of magnesium grar ¥
(Mg) but its second ionisation enthalpy is e e }
higher than that of magnesium? (©) il o AT Jol H FH
_ _ _ APRIcHS Soacia oot Tt g &
Ans- The electronic configuration of both the atoms
DHefT-11 QAT faTT) (31
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Tl Solorglell ol e 3MThYOT I 3HefsTd Bicl &
sﬂﬁvcrcﬂlud@rdﬁdlﬁm?rmamm‘r
SRY hr St

gl F=i?

(b)TF & FHE & dcal ¥ siifaw 3 AT
T T A A §?

(c) f -seifh dedl F1 AT QN TS
Reara &

3cci- (@)  3MIEROT Joil H Al 3R enfeaes o1 A

g@%wwwﬁ;ﬁ?}ﬁmmm
|
(b) Fifh 3% 9T TIST Solacial I &I

4. (a) Explain why boron has a smaller first AT gl

A e

ionisation enthalpy than beryllium? ©) (n-2)f1'14 (n-1)d°’1 ns2

(b) Halogens act as good oxidising agent.

why?

Ans (2) Bs 1s22822p"  Bes 152262 LONG ANSWER TYPE QUESTION

The energy required to remove an electron aﬂ‘ IR go

from completely filled 2s-orbital is higher than

that of energy required to remove electron {  pefine ionisation enthalpy. Discuss the

from 2p-orbital. factors affecting ionisation enthalpy of the

(b)This is due to higher negative electron gain elements and its trends in the periodic table.

enthalpy they can gain electron easily. Thus  Ans- lonisation Enthalpy:- The amount of energy

act as good oxidising agent. required to remove an electron from an
4. (a) ¥a0 fF aRE A YA FFAFIOT Tt isolated gaseous atom in its gaseous state is

RNRTH T B F] A T2 calledionisation enthalpy.

(b) ST 3= TN ToiT F T H I The following factors influence ionisation

]S ¥ F4i? enthalpy:

3cck- (a) Bs 1s°2s%2p'Bes 152252 (i) Atomic size: Thef larger the atomic size,
yes ) the lower the value of ionisation enthalpy. The
gég’rag ?ﬁ?—’? 3?1%‘2% ﬁfz% a outer electrons are far away from the nucleus

Ee T BEeS § AT 3113%;? o & in large atoms, so the force of attractionby the

R ¥ nucleus is less and thus they can be easily
removed.

g)) Sed "g;”“”q" FelFel afey UFM & T (ii) Screening Effect: Because the screening

3T F Sl ITed X Tohd &l 3T JhR .

3 A tr ¥ w7 I Y ¥ effect reduces the force of attraction towards

© the nucleus.Thus the outer electron can be
5. easily removed.

(a) How does basic character of oxides (iii) Nuclear charge: The lonisation enthalpy
and hydroxide changes in down the increases as nuclear charge increases among
group in alkali metals. why? atoms with the same number of energy shells

(b) Why do elements in the same group because of the force of attraction towards the
have similar physical and chemical nucleus increases.
properties? lonisation enthalpy o« nuclear charge

(© G"":. the t9e“e’fa:¢ ;’I“telz e:e‘:tm':'c (iv) Halffilled and fully-filed orbitals:
configuration ot -block elements. Because atoms with half-filled and fully-filled

Ans- (a) It goes increasing down the group due to orbitals are more stable, it takes more energy
decrease in ionization energy and increase in to remove an electron from such atoms. In the
metallic character. case of such an atom, the ionisation enthalpy

(b) Because they have same number of is higher than expected.

valence electrons. (v) Orbital shape: The s-orbital of the same

© (n-2)f"" (n-1)d*" ns orbit is closer to the nucleus than the p-orbital.

As a result, removing an electron from a
5. (a) &R :Tﬁl_{?_raﬁ ¥ ma:;;r# ;ngmm hAS p-orbital is easier than from an s-orbital.
DHefT-11 QAT faTT) =




Variation of the

periodic table:

ionisation enthalpy in

(c) Atomic radius

How do they vary in a period and in a group?

In general,the ionisation energy decreases Ans-

down the group. On the other h.and, Increases (A) (a) Covalent radius:- It is defined as half

across the period from left to right. of the distance between the nuclei of two

1. 3maAETor Tededt & aRenRa $Y1 dcar i covalent bonded atoms of the same element
AT TEeW F TIIRT F g FRET 3K in @ molecule.Thus for a diatomic molecule,
i g S frat aT Tt w1 lcovalent = 1 [interr}u%e;énd(;zts\r;ctzgr:g]tween
W
3ceR: HeEor tededt- el gy A o] ¥ Feovalent = 7 [bond length]

3gehT AT 3T H T Feragle B e & (b) lonic radius:- It is defined as the distance

T 3HTaRTeh Fsit &1 AET HT IAAHOT Trded between the nucleus and outer shell of an

&gl ST Bl ion. The radius of cation is always smaller

NIRRT FE 3TTNHOT Tadedr F1 yafaa than that of parent atom and the radius of

ERT-T & anion is larger than that of parent atom.
i mF-ﬁWUT U—a\)—d‘r T AT m & top to bottom within a group due to increase
dH Q) a2 EIWUT,’HT 3 Al saEhT in number of shells.

EIEED @rag?rag mg safaT s (c) Atomic radius:- Atomic radius is the

istance from the centre of nucleus of an
SaRT JHETT I FH @ & 3R s di from th f nucleus of
3_2.; AR A g S T B atom to the outermost shell of electrons.

(ii) TR W FAIR TR GHIT ATee Atomic radii generally increases from top to
& U ST o F FH T ST Bl 5H bottom in a group due to increase in number
A saeret A of shells where as decreases from left to right
x| il e o in a period due to increase effective nuclear
ehel charge.

(i) 2 I: T HEA H B FHA (B) All transition elements are d-block elements
aret o}ﬁ F 2 Hﬁgr m but all d-block elements are not transition
CIT:SI ;I qﬁ[l e l; N :;’r a'c.!'”Ei I%I:il metals. Why ?

) Ans- Those elements or their ions have incompletely
IIARIOT Tedod o GATO] 37T filled d-orbitals are called transition elements.

(iv) 3ma-sit 3 q‘:l'.srl' 3feaeew: Faif 3m9- They are all d-block elements because

vy 3 - 3eceq arar TLATI] 31 d-orbitals are progressively filled.
&R g1 &, 0 ARt & Th el But those d-block elements or their ions which
F At 7 31f0F Far oot &1 do not have incompletely filled d-orbitals are
OQJATIT Tl not transition elements. e.g., Zn, an g
T & A &, et iti I Zn, Cd and H
are d-block elements but not transition metals.
e & 3 g gl

(v) FeT TP AT Fell FT s-heleh, 2. (A) afaf@a et f s e w1
p-shefdh T JoIaAT H ATHS & 3HAF fshe (a) TgadeTH Bear
gIar &1 aRumEEawy, p -3fifdce & vw (b) 3mafaes Bsar
golFglal I foeprelall s -3iifdcer I Jefelr (c) wR&ET s
#H 3mE g 3 ww Imad IR T ag F N e e &7

3Tad RO 7 3TFNHoT TededY ST gRade:

3ccR- (A)
A AN T, A F HTIASTOT Fofl o Feht ) TEHAISE PAn- 58 U 0] & U & ded
STl &1 g@ 3R, HGdH S1¢ F av §edT &l éiaamwaﬁﬁwﬁésmﬁa:a:aﬁa
2. (A) Explain the following terms: T E.',\fr *QT T H :mlitalléxi ilzmlié;a AT 7
U
(a) Covalent radius (b) lonic radius ¥ HPN LR 33
HEfT-11 RHTIA fasTr) (27




I (ageier) = X qg;m%ﬁ*m

I FEEeE =1§xa‘q;|‘mg 7

(b) afA® fBsdn- 38 3EA & Ade 3R
TG HET & AT T gl & ®9 FH GRAMSA fohar
AT B U A A §éa Hel WA
rear @ o gidl § AR Ko H Hear qof
oA T P & 99 g B

S-S gH R @A A I A A iR
Fod §, @ FEdr 7 g F FRor I3mfas
frsar secdt sl 2

(c) TRAT] BSAL-RA] Bedm v WA &
AfPF & g T Solaclal & e S8 I deh
& gl Bl

Il H FEA A gig & FROT R Fqeg A
ATY] BT A AR W IR § AT dF doct
g, Siafh gl WAy A H iy & FHROT
forelt 3rafr & 10 ¥ Q¢ e B

(B)

st FFAUT e d -sdlid dcd §, Afda weft d
-sdlles dcd HAVT T g1 g1 F4I?

3cdl-

3.

Ans-

ot dcal a1 3% 3mTer 7 d -3fifecew et
T H W I &, 306 THAUT ded gl AT &1 T
T d -sdlfeh dcad & Fifh d -3ffeced 3cakica]
M Bl &l

Afdet & d -sclieh ded AT 3ok A foeTa 3ol
T H M gU d -3iifSced 7gr &, THhHAUT dcd oAer
¥ 3EERT & T, Zn, Cd 3R Hg, d -selfh ded
& ket HrwOT U T

What are the major differences between
metals and non-metals?

Metals Non metals

i. They can lose
electrons easily.

ii. They are
electropositive.

iii. They have mostly 1 to
3 valence electrons.

iv.Mostly malleable and
ductile.

v. Mostly form basic
oxides.

i. They can gains
electrons easily.

ii. They are
electronegative.

iii. They have 4 to 8
valence electrons.

iv.They are brittle.

v. Mostly form acidic
oxides.

gt AR gt F AT v A w4 7

3ccR-
i bl

i. I 3 ¥ Saeld  |i. F 3R & Sodcrd
@ dhd Bl gTed T Thd 2l

ii. ¥ faegd yarcas g1 |ii. 9 fdegd HomeAS £l

iii. g1 M 1 F 3 [iii.geTa 4 @ 8 TsTehel
A geraelel 8l 81 | Solerclel gl &

iv. AT JETdaEeg | iv.d #IR 8 &
3R a=a|

v. 3R & v. 3fOHR 3T
3FAES FATT &1 3TFASS 9T &l

vi.arg AR fosrelr & vi.drT AR fostelr &
3T Hag, ATl o H|

vi.Good conductors of
heat and electricity

vi.Do not conduct

heat and electricity.

HefT-11 QAT faaD






