Periodic Table & Periodicity ﬂ_
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On moving left to right in a period, atomic radii decreases due to increase in Zer and addition of
electrons to the same outermost shell.

AqEd H IR W IR WM W, JAE ARG A B GG AT SeAdg [l & FHAM dredad DI H I B
BRI, WAEATTS F3rear gedl 2 |

Vanderwaal's radius is considered in case of neon, which normally has a large value. Also, in neon, the
valence shell is completely filled with electrons. As a result, there are interelectronic repulsions and thus
electron cloud expands. So, atomic radii of neon is greater than that of fluorine.
i & forg divexdtar e &ff oI 8, S AMrd: Sed A9 I@dl ® | 91 8, i # Aderear s
ol wY J ATl F W BT B | 3D Holdwy, I ARR gAgSr YRIGY Bl g iR 39 HRY
Sagld 19 THEIRT BIAT B | 31, i &1 werfdass foar dqeiki= 9 &1fde 2|

Atomic radius increases on moving top to bottom in a group due to increasing number of shells.
However, it decreasing on moving left to right in a period due to increasing Zesr and addition of electrons
to the same shell.

Nb (4d) ~ Ta (5d) (due to poor shielding of nuclear charge by 4f electrons).

For isoelectronic species, ionic radius « —————— . So correct order is Y3+ < Sr2* < Rb*,
nuclearcharge

wRATE o °f § SR A T 9 W) DI B T 91 B HRY dd) | (b T8 3Mad | 9 A
S OM WR, 9T ANS AT & 9 qT gelagidl & T aeIad I H e & BRI, "l © |
Nb (4d) ~ Ta (5d) (4f SeIaGAT ERT AMADIT AT & gaol TRRE B PHIRT)

. 1 + + +
Wﬁ%@m,mmmmlmﬁﬂw < Sr2* <Rb* ¥ |

Orbitals bearing lower value of n will be more closer to the nucleus and thus electrons will experience
greater attraction from nucleus and so its removal will be difficult, not easier.

HeTdh 9 n BT A9 BH BIAT ®, WP B Af$ Toeid Bl 8, TP BRI S Soide=l W AHb B
JATHYTT gl AfAD BN B | 37T 39 ATl BT JAFHI AfAF HfeA B g 7 b IR |

Due to stable half filled electronic configuration of outer most shell of N, it has higher ionisation energy
than O which has partially filled electron configuration of outer most shell.

N & qIggad dY & W @ gRA Soidgie I @ &R, SA@! AT Sl ffede (0) |
JUETRT AP BT & SIdih Ao & qIgIdd HIe ¥ 3Re wU A YRA Seldgi-id = 8idl € |

Across the period (i.e. 3 period) the size of atom decreases and nuclear charge increases. So
generally the ionisation energy increases. However the ionisation energy of Mg is greater than Al
because of more penetration power of 2s sub-shell electrons of Mg as compared to that of the 2p sub-
shell electron of Al. Also, Mg has fully filled configuration.

AEd (e, 3¢ ITad) & QY URHINGS MHR Hedl & qAT YW WS A ggal | gaforg
HETIAIT AT Holl W Il © | Tdfh Mg B I Sroft Al § 0erad 31fed ekl & w®ifdh Al & 2p
UG & SAGE B G § Mg B 25 SUBIR & goIagil &) Had & Afds gl & | Ty &, Mg gof

Ra fa=ar e 2 |

Removal of Ist electron is easier because of bigger size but 2nd electron is to be removed from ns? np®
configuration i.e. stable noble gas configuration. So IE2> > IEx.

TST AMHR B & HRU Ugel Foldgid dl dIex dbIa M Bl 8, W] U1 galdgid ns? npé il
S 19 I 9§ 9’ Aere 8| 1 1E2> > s,

Second ionisation energy of potassium is greater than that of Ca. In case of potassium ion (i.e. K*) the
electron removal from the stable inert gas configuration (1s22s22p®3s23p°®) requires much higher energy.
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Il Exercise-2 |

UeRRM @ fgdias g ol Ca ¥ 31fdd 8rit 8| el omed (e KY) @& oRRIfa 4, golaga &
R M7 =T (1522522p83s23pf) A eI &Il & Ot geM @ fory orcafiie Soff @ smavadar gt & |

In chlorine, the addition of additional electron to larger 3p-subshell experiences less electron-electron
repulsion than smaller 2p-subshell of fluorine. Phosphorus has very low electron affinity because there
is high electron repulsion when the incoming electron enters an orbital that is already half filled.

FARE H, JAUETHd g8 3p-SUPIY H JART Sde & I+ & PRV FAR & BIC 2p-IUBIY Bl
I § FH goag—solagid UGN BT B | BIEPRE B Soidgid dgar 9gd 9 BNl ¥ RS
Il FAGEE U W B 3@ YRA e W yI¥ FRal g, e uRumTawy gad 980 Afdd solagid
Tfrpyor gr ST ® |

O has exceptionally smaller value of electron affinity (minimum in family) due to smaller atomic size
than sulphur (weaker electron-electron repulsion in larger 3p-subshell).

O ! SFEA AT BT A Udle oy 719 ([URIR 3§ =gaH) 81 2 Rifs O HT ATBGR S A BITT Bidl
21 (SH I 3p-SUBIY G SATEA—gelaga UfAHIor § Ban ) |

The addition of extra electron is difficult to the atom having stable configuration and so electron gain
enthalpy will be positive. Similarly the removal of electron is quite difficult from stable configuration and
so ionisation enthalpy is higher. However EN remains unaffected because it neither involves gain nor
loss of electron.

Rl fa= arel uRATY) # STfAIRad Selanid Sirel dfed BIAT § 3R SAfGY Solagi= W8l VI geicAd
B 21 3 UBR W) IR @ soidel Bl 9eR era BfeT 8 e & iR s«afw LE. &1 A9
1S BraT & | STafd EN ImuRRafidd & @ wife 398 7 o1 Soidg < 1 S & 9 U8 fhy o 2 1

As size of atom decreases across the period, the attraction between the nucleus and shared pair of
electrons increases. So electronegativity increases across the period.

ol afad # 91U | IW M UR URATY HT ATHR bl & SHe] A0S 9 FAI geldgd & JH & 4
STHYT I ST B | gfery fagasorr oad # 9% & W WM W de ¥

Electronegativity of elements generally increases across the period (less increase) and decreases
down the group (more decrease).

Si=1.8,P=21,C=2.5,N=3.0. So, the correct increasing order is Si<P <C < N.

AETICE], Il B [Igd oS A & AR Il § (PH dgdl 8) T a9 H A S W HeHl 8
(SITeT el 8) |

Si=18,P=21,C=25 N=3.0| safel¢ a1 g3 Wel HASI<P<C<NE|

Electronegativity of elements generally increases across the period (less increase) and decreases
down the group (more decrease).

HMRITT, @i B fAgd onedhd] 3fad & Qe 98! § (PH del ©) dA ¥ H - I W gl 8
(SaTeT "ed B) |

Non metals are more electronegative than metals.

PART - |

1w

Across the period ionic size decreases as nuclear charge increases for successive addition of an
electron but down the group increases due to increase in the number of atomic shells (effective nuclear
charge remains nearly same).

02 =140 pm, Se? =198 pm, F-=133 pm, Br =196 pm, |-=220 pm.

So, the correct decreasing order of ionic radii. I->Se? >Br >0%>F.
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A O @ Igfa¥ S MBR Hedl & Rifd gadgid & HAGR IR & BRI ANTDI NI ¢ Il §
fog ot § 1 I R wATS I B F@ 98 T D BRU 9§ AT (AT qAE AWDBR M
I FHE T B)
0%z =140 pm, Se? =198 pm, F-=133 pm, Br-=196 pm, |-=220 pm.
3[a:, A F2roa1 &1 "edr gan el %9 I~ > Sez- > Br- > 0% > F-8 |

2. Mn is in +2 oxidation state in MnO while in other compounds, it is in higher oxidation state. As number
of electrons per proton decreases, the size decreases.
g MnO # Mn &1 SifafiaRor sraRen +2 8, 319 ATl # I8 Iegax sifa=draxvr sraven # g | wfa ueH,

ST B G TS B A1 I BT AMHR Tedl 2 |

KRN (1) Be has completely filled stable valence shell configuration i.e. 2s? while in Be* because of positive
charge, the removal of electron requires much higher energy. So, ionisation energy of Be* is greater
than Be.

(3) Across the period, atomic size decreases and nuclear charge increases and thus valence shell
electron(s) is/are tightly held by nucleus. So, ionisation energy of C is greater than Be.

8. (1) Be gf gRa Il GAISH B Seldgiid a9 2s? g1 8, Sdfd Bet W g9 BN & BRI,
goideld Bl drea @ fou fde SHoff &) avdedr Bl & | 39y Bet &1 M1 Soll Be &I 3ueT
3fd® B 2 |
(3) mad # dQ ¥ Y M WR, WHAMGS JMHR gedl &8 9 AMAGII MY dgd1 & AR Aoy Fdarorddr
DI H S Godl ¥ NS & §RI 99 B © | A, C 1 IA1 il Be B o # AP 7 |

4= Considering the elements B, Al, Mg, and K, the correct order of their metallic character is :
B, Al, Mg, K a@i & forq enfeads aifireteror &1 |81 %49 S99 9 diaar § 2
(A) B>Al>Mg>K (B) Al>Mg >B>K (C)Mg>AlI>K>B (D*) K>Mg > Al >B

5. There is more interelectronic repulsion in 2p-subshell of fluorine than chlorine (3p). So extra electron
will be added easily in 3p-subshell of chlorine as compared to 2p-subshell of fluorine.

T TARN B 2p-SUDY H FARN & (3p) SUDIY B AT H Af¥F IR SAdgiEG UGE BT B |
ey AfIRE Sianid IRl 9 FARA & 3p-SUPR H, FARM B 2p-[TDIA S N H s Al
=

6.3 Correct order of electron gain enthalpy is O < S < F < Cl since F and O have more electron electron
density with respect to Cl and S.

BA:  Soagd I TS &1 W HH (O<S<F<CI) g IfF FUd O AN W Selagid v HA: Cl id
S @ g # Afde B 2

7.3 The tendency to attract bonded pair of electron in case of hybrid orbitals increases with increase in % s-
character and so the order : sp > sp?> sp?
The electron affinity values for 2p-series elements is less than that for 3p-series elements on account of
small size and high inter electronic repulsions. Statements (B) and (C) are facts. Every cation releases
more energy than neutral atom upon gain of an electrons.
ARG BEPdl H qfd geragia Tl BT BT BRI Bl YN, % S-A&T0T g+ & A deadl & dl $alalg,
®H sp >sp2>sp3 T | 2p-Afl & Tl B Seldg i 9T B A 3p-2A0fl B Ja H A Bl ©, Fifd 2p-
goft & Tl BT MR BT B & BRI IR gAde e Ufawyor 1fde grar 8 | $U (B) 9 (C) deaTHd
2| B YA, ST URATY] &1 ol 4, Seldgl= T80 B AfAd Holl Icdrord BT 2 |

PART -l

1. ra+ra=10A (1)
rs + s = 6A ..(ii)
(i) + (ii)
2(ra + re) = 16A
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Periodic Table & Periodicity ﬂ_
ra+rs = 8A

2.5 Zn
3. Be, N

4, aisNa,bisMg,cisAl,disSi,eisP,fis S, gisCl, his Ar,
x=3,y=3
XxX-y=0

6. A(g) + e — A (Q) AH=+EGE ... (1)
A(g) > A?*(g) +2e- AH=1200 KJ/mol  ....... (2)
A-(g) > A** (g) + 3e- AH=1100KJ/mol ... 3
Eq.3)=(2)-(1)
—E.G.E+1200=1100
— E.G.E =-100 kJ/mol
P=1.

7w A+e —> A +3eV
Number of mole of A =10/30.
As 1 mole of A releases the amount of energy = 3 x 23 kcal.
3x23
30

Energy released for conversion of 10/30 mole of gaseous A into A ions = x 10 = 23

kCal
Bdl. A+e —> A +3eV
Al HId F=a1 = 10/30.
<fd 1 A A gRT qad 819 drell Sl = 3 x 23 keal.

10/30 Aret T AT A H uRaffa BN & g gad B e St = 3;53 x 10 = 23 kCal

8. Chlorine has maximum electron affinity.
Sol. TR & fHAH SIS TRAT BN B

9. H,C,N,O, F
PART - Il
2. Sc>Ti>V>Cr>Mn=Fe=Co~NixCu<Zn
3. (B) Isoelectronic series of ions; all have the xenon electron configuration.

1
nuclear charge
Atomic number : Te =52; | =53; Cs = 55; Ba = 56.
(D) Due to poor shielding of nuclear charge by 4f electrons.
gl (B) U8 3T & FHSIae e vl B, Y SiHE &1 solaci=e fa=ma wEd 8
st Ao —— 2
TSR 3w
URATY hHTD: Te = 52; | = 53; Cs = 55; Ba = 56.
(D) 4f ST @& ATWSIT 3MIY B Gael URRET & HRT |

5. (A) As removal of second electron takes place from half filled valence shell electron configuration of S*
i.e. 3s23p3.
(B) LLE(I) of 13Al is 2744 kJ mol-* where as that of 1sP is 2910 kJ mol-. This is because of higher
nuclear charge in phosphorus.
(C) L.LE(I) of Al'is 577 kJ mol=* and that of Ga is 579 kJ mol-. This may be because of their similar sizes
i.e. 1.25 A in both.

lonic radius o
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(D) sB* = 1s22s?; 6C* = 1522s%2p?; As s-sub shell electron has high penetration power than p-sub shell
electron. In addition B* has completely filled 2s sub shell. So I.E (Il) of B is 2427 and that of C is 2354
kJ mol-1.

Sol. (A) Hifd S* & JEYRT FAISH B SAagid A= (3s23p% ) H GA FoIdg = ESHAT Il & |

(B) 1Al & LLE(Ill) &1 A1 2744 kJ mol-t & Safdh 1sP &1 2910 kJ molL & | VAT BIvhRA H Ied AlHayg
MY U WM & BRI BNl 2 |

(C) Al &1 LLE(l) A9 577 kJ mol-t € a1 Ga &1 579 kJ mol-1 8 | TAT 39 QM & MHR Udh |AE (1.25 A)
B9 B BRU TG Bl B |

(D) sB* = 152 252 ; 6C* = 152 252 2p! ; Tifh S-SUBIY B ST DI WA &A1 p-SUBIY b Folderd o
Jor § J=@ B 2| 39D oremal B H qof gRa 2s SuBI W T | @ B @ LE (1) A 2427 A1 C H
2354 kJ mol-L U BT 2 |

PART - IV

S 1 . . .
2. lonic size « ———— = for isoelectronic species.
Nuclear charge

1
Bl mmm—mwmﬁzﬁw@mzﬁml

3. Both N3- and AI3* are isoelectronic species, but Al** has greater nuclear charge. So, it will have smaller
size.
Zr(4d) ~ Hf(5d), because of Lanthanide contraction.
Zn > Cu, their occur greater interelectronic repulsions in completely filled electronic configuration of 12t
group elements.

B, QI N3- g ARt Sogciagie SRS 8, kg AR 3t e odel I@dr © | 3 39® =7 SHR
BT |
Zr(4d) = Hf(5d), TFITsS AgHad & BRI |
Zn>Cu, 120 & d@i & QU gRA Soiagi~e = # R Soldgie TfIsyor grn e 2 |

4, The metallic character of the elements is highest at the extremely left (low ionisation energies) and then
decreases across the period from left to right (ionisation energies increases across the period).

Sol. f&dl 9@ &1 aifcasds U1 90 R (T oA $o1l) TR S=aad BT © a1 a3 arfi 9 Jril &R
R gedl & | (F®ifd mad & gfaw e Fot dedl B) |

5a The non-metallic character of the elements is highest at the extreme right and then decreases from
right to left across the period. Also it decreases more on moving top to bottom.

Sol. d@i % s o1 &R AR UR Izaad B & A MEd H & A 41 AR G WR Hed © | | g, Y
SR I AT SN W SATET B B & |

6. (A) lonisation enthalpies of elements generally decrease along a group and increase along a period in
Modern periodic table.
(B) In the 3 period of Modern periodic table, the two most reactive elements are sodium and chlorine.
(C) lodine has the least negative electron gain enthalpy among all halogens.
(D) lonisation enthalpy of Pb is greater than that of Sn, because of poor shielding of nuclear charge by
4f-electrons. _ _ _

g (A) gFE emad Arefl #, AMIa: Te omad # 9 | S O W @l @) g gdfoqdt gecht € e
TH @ § SR A A I R wdifeudt gedt § |
(B) Mg A ARV & Jeld 3MMad | &I WalHd AMHARNS T QST qa1 FdRH ¢ |
(C) |1 TalloIHl # A &1 Soag= TEvl T <IAqH FKUMHS Bl ¢ |
(D) 4f-3ciagi+l gRT AMTSHIT AT & gdel URIEAT & HROI, Pb Bl =1 I, SnH SI1&T Bl B |
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N
J

PART - |

Sol.

Sol.

IE2 of Na > Mg as in Na, second electron is to be removed from stable inert gas configuration
i.e.,1s22s22pb,

Na @1 IE2 > Mg Tif Na &1 U1 Selagid, i) S N fa=m st 1522522p6 9 st Siram 21

K* has more number of shells than Mg?* and Al3*. AI** and Mg?* are isoelectronic but Al®* has higher
nuclear charge, so Al < Mg?*. Mg?* and Li* have diagonal relationship. But due to +2 charge in Mg?*,
the Mg?* is smaller than Li*. Hence AI®* is the smallest one.

K*=1.38 A, Li2* =0.76 A, Mg?* = 0.72 A and AR* = 0.535 A.

K* 3 Mg?* QT Al @1 3Uell HIell &1 §&A1 f¥d Bl © | Al J1 Mg2* dasclagiie Wi © g
AR H Izg IS AL 8, SAfAT AIR* < Mg2* BT | Mg?* @orT Lit # fawofta wey 8, afs Mg2 7 +2
JMIY B BRI, Mg2* BT MMBHR Li* BT 3Ue HH BIdT ¢ | fa: At MHR H FIH BIST 811 |

K+=1.38 A, Liz* = 0.76 A, Mg?* = 0.72 A gIm AR+ = 0.535 A.

Additional electrons are repelled more effectively by 2p electrons in F atom than by 3p electrons in ClI
atom.

F 919 # 2p Setagid, Cl A # 3p Soiagiql @ o # ffaRed seragil &1 1fde ufosfia s €1

All are isoelectronic species having 10 electrons in each species but different nuclear charge and thus
1

Nuclear charge
So correct order is oF < g02% < 7N3-,

qf FHseigMe WIS 8, Fifé @9 A SoiagMl @ G@ 99M (10) § OUReg 9D JAh™
STT—aTelT ¥, T o At Brear o1

TG e
SAfT & BH oF< 302 < /N3 2|

ionic radius oc

Be has completely filled stable 2s? orbital and thus Be has higher ionisation energy than B. 2s orbital
has less energy than 2p orbital. (From (n+/) rule)

Be # gul gRa Il 252 deTd, B S Be @1 IMAAH Sofl B A SATGT 81N | 25 H&H 1 SHoll 2p Heldh
Jq BH B 21 ((n+0) Frm & R

Down the group the effective nuclear charge remains almost constant. But down the group with
increasing atomic number, the number of shells increase and thereby atomic size increases. As a
result, the distance of valence shell electron from nucleus increases, attraction between them
decreases and therefore ionization energy decreases.

T H A S WR G ASR Sae A ReR REAT 8, UReg a9 | A S UR URATY] HHIG 981 WX
BRI B F&T H ghg BRI 2 3R URANY] $I FMHR 98l 2 | $6 SRV, WD A FASTHdl DI DI g
Tl B 3R I9a 919 ey Hedl &, e aRumHawEsy 3maad ol ged! © |

4Be~ - 1s? 2s? 2p! Addition of electron to a completely filled stable configuration, so least stable.

sBe~ - 152252 2p! Iof ®Y | W g W A= # soas= w1 T8, safoy wed wF el 2 |

Only Na & F will show one non-zero oxidation state. These are Na* & F~.
Hact Na Tl F U 37 STFRATHR0T raRel efd € |
Na* de1m F-

PART - I

JEE(MAIN) OFFLINE PROBLEMS
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1. 02 and F- have two shells while Li* and B3* have only one shell. Also, O%- > F~ (for isoelectronic
species, as Z increases, size decreases).

B  O> 9 F T HIY TE&d & Sdfd Lit 9 B3 ®ad s HIY IGd & | A1 &1, 02 > F- (FHsaidsi~e wis &
foTe, 59 Z 93T 8, PR %4 BIal 2) |

2. The addition of second electron in an atom or ion is always endothermic because of repulsion between
two negative charges.

T URATY] FAAT AT H GA Soidg [ HI AN, I Fomaeli H FRISEU & HROT Fqd SHARIY BT 2 |

3. Nitrogen has half filled stable configuration, ns?np®. So, ionization enthalpy of nitrogen is greater than
oxygen. On moving down the group, metallic radius increases due to increase in number of shells.

Sol.  TggioM # o gRA Wl =, ns2npd BIAT € | 31T AIRSIo B A I Sifeie @ g d
e B B A A W G A T R BN B G 987 b R eifcad o1 qed B |

4. Lanthanide contraction is due to poor shielding of one of 4f electron by another in the sub-shell.
TIAIEE HgHad BT Y BRY 4f HEDH D goldgidl HI AA SUDIY H IURYT I Foldgid Bl gad
afRRerr B |

5. The atomic radii of the second and third transition series are almost the same. This phenomenon is

associated with the intervention of the 4f orbitals which must be filled before the 5d series of elements
begin. The filling of 4f before 5d orbital results in a regular decrease in atomic radii called Lanthanide
contraction which essentially compensates for the expected increase in atomic size with increasing
atomic number. The net result of the lanthanide contraction is that the second and the third d series
exhibit similar radii (e.g., Zr 160 pm, Hf 159 pm).

gd. g (4d M) den g (5d Sof) dmwer ooft @ A S @ g9 E gk § 1 g8 uRee
Af BeTHT B I F M B BRI Bl B, TH goidei=i @ 5d It & d@l ® d—PeTd F sodeT WA A
Ugel WRT ST 2| 5d BeThl & Yd 4f &Pl H goldeAl Bl WA D BRU URATY g § Fafia e
Bl 2, O oSS Aqad (lanthanide contraction) F&d 8,511 A% WU ¥ 98 8¢ URHATY SHHID D
|1 GRATVG SR H g GAIIT ghg DI &Y BT 8 | OIS F@ad & G9I J91@ & RO g
Tq AR GepH0T Sl & qcdl B A S A 81 SR © | (SETERYT Zr 160 pm @I Hf, 159 pm)

6. Element : B S P F
I.LE.(kJ mol%): 801 1000 1011 1681
In general as we move from left to right in a period, the ionization enthalpy increases with increasing
atomic number. The ionization enthalpy decreases as we move down a group. P (1s2, 2s?, 3s2 3p?) has
a stable half filled electronic configuration than S (1s2, 2s2, 2p%, 3s2, 3p*). For this reason, ionization
enthalpy of P is greater than S.

Bel. ddd - B S P F
I.LE.(kJ mol%): 801 1000 1011 1681
HMRIG: 59 89 A A a9 9 ST O 8, AT ), WA $HHd g6+ & A1 96! § | ofd 8d ai
d R 9§ A TS 'edl ©l P (1s?, 252, 3s? 3pd) @ IE—YRd Soidgiive  fa=Im,
S (1s2, 2s2, 2p8, 3s2, 3p*) ¥ SAIGT ReR BIAT B | 39 BRI, P &l - TUA S| &I 7 |

7. Lanthanoid contraction is due to ineffective shielding produced by larger f-subshell.

JHTse Hqad, gea f-SUBIRN §RT UK AT IRRETT & R Bl ¢ |

8. Down the group, ionic radii increases with increasing atomic number because of the increase in the
number of shells. But across the period, the ionic radii decreases due to increase in effective nuclear
charge as electrons are added in the same shell. Li* and Mg?* are diagonally related but Mg?* having
higher charge is smaller than Li*, so correct order is Na* > Li* > Mg?* > Be?".

Be2* = 0.31 A
Mg2*=0.72 A
Li*=0.76 A
Na+=1.02 A
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Periodic Table & Periodicity ﬂ_

el

10.

Sol.

11.

12.

13.

Sol.

14.

T H FW A T M TR WA HAG g b A1 ARG a1 geh 2 S S PRl B G g6 B
FRU B B | AP Mad & Srgfaw gl ARSI Maw e @& SR IS rea wedl @ aife
SAFE WM B F ged E | Lit g1 Mg+ # Al T giar B, «fT Mgt wR e e BN &
RO IE Li* ¥ BIST BT 8 | 371 W&l %A Na* > Lit > Mg2* > Be?* |

Bez* = 0.31 A
Mg2* = 0.72 A
Li*=0.76 A
Na*=1.02 A

For isoelectronic species, ionic radii ¢ —————,
Nuclear charge

So, correct order of ionic radii is s0?~ > oF~ > 11Na* > 12Mg?* > 13AP".
o 1
g agie wels & foy, smafie BFedm « —————.
R WS rmaer
Ira: I e &1 @ HH s02- > oF- > 11Nat > 1:Mg2* > 13AB B |

As we move in a group from top to bottom, electron gain enthalpy becomes less negative because the
size of the atom increases and the added electron would be at larger distance from the nucleus.
Negative electron gain enthalpy of F is less than Cl. This is due to the fact that when an electron is
added to F, the added electron goes to the smaller n = 2 energy level and experiences significant
repulsion from the other electrons present in this level. In Cl, the electron goes to the larger n = 3
energy level and consequently occupies a larger region of space leading to much less electron-electron
repulsion. So the correct order is Cl > F > Br > I.

9 T H SR I A B IR W T, Al Sl TS0 TR BT AF BH FUMHS BT Fifdh URATY] B
AMHR 98 Sl © a1 fo7de aiRomH WHY MRS Seldg = A1fWd ¥ e Af¥d g3 IR B © |

F & oA soideli= T80 Ul &1 419 Cl ¥ $H 81l 2| 399 I8 YefRid aiar ® f& o9 soae F #
SIS B, A1 STd Soidgi JAUETHT BIC N =2 Hofl KR H JAY AT & 9T 59 SHoll WR A IuRerd
I oAl | ARfE URIHYUT g9 HRal § | S UBR A Cl 31 Refd #, seiag= smengd 98 n =3
ol ®R § Y99 w1 7, Nrga aRumawu Cl # SuRerd ofde g€ Rad &3 & BRI sideid soldg i
Yfeyu &H oRTaT 2 | o1 98l %9 Cl>F>Br> 18|

Order of ionic radii Ca?* < K* < Cl- < §2-
In isoelectronic species, as Z increases, size decreases.
Imafd B35 &1 %A Ca?t < K* < Cl- < S2-

AAgagid Wel 4 Z 4 9fg & 91 MR H BT 8idl 2 |

Order of increasing AH : Ba<Ca<Se<S<Ar

Ba < Ca; Se < S: On moving top to bottom in a group, size increases. So ionisation enthalpy decreases.
Ar : Maximum value of ionisation enthalpy, since it is an inert gas.

DI Fgedl g3l Eb‘HAH,Elz Ba<Ca<Se<S<Ar
Ba<Ca;Se<S:Ud I # $W A T M W MPHR ¥ gfg Bl © | o7 AT Gt # HH oIl 2 |
(P Ar: b AfHI 9 2, 31T SAD! AT UIAT BT A AfTHaH 2 |

Na——> Na* + e- II.LE.=5.1eV

Na* + e-——> Na Electron gain enthalpy of Na*
Because reaction is reverse, SO AegH =—5.1 eV.
Na——> Na* + e- II.LE.=5.1eV

Na* +e-—— Na Na* & e seiasia U8 ol
b AMfhar fuda 8, a7 AegH = — 5.1 eV.

These are isoelectronic species.

/\
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Periodic Table & Periodicity ﬂ—
As negative charge increases, ionic radius increases.

Sol. UB AHsISP WIS B |
S B RO g1 2, Iafe Brear ff s 2

15. .LP1=Sc>Na>K>Rb

16. Isoelectronic species (FHSagdH FT)
02, F-, Na*, Mg?* (All contain 10 electrons) (¥4 % 10 Seiaci= SURT & |)

JEE(MAIN) ONLINE PROBLEMS

3. Valence shell number indicates period number 6 ns2np* correspond to group 16.

Sol. AN HIY FEAT 3MMad WA 6 TAT ns2np* T H&T 16 BT YaRid Har 2 |

5. 34d|.E>>2M |E.
Therefore both belong grop 2.
IstI.E. for element 'B' element 'A' therefore 'B' present below 'A'.

6. Elements involved are Al, Si, P * As. lonisation enthalpy increases on moving L to R & decreases on
moving T to B.
.. P atom will have highest ionisation enthalpy.

7. Isoelectronic series:  Mg?* < Na* < F- < 0%
When negative charge increase, increase the radius of ion.
8. Down the group electronegativity decreases and atomic radius increases
i H A 9 W fAgaReresa § o den gAY o # gfg e 2
9. Decrease in both atomic and ionic radii

wRAgs Broar g smafae f3rear 9 7 o9

10. Be (diagonal relationship).
Be (vl wwam)

11. On going down the group size increases. From left to right in a period size decreases.

T 7 A" SN R ATHR 61 2 3Mgd § 1 A T S W ATBR gl ¢ |
12.

Element | Al |Si | P S Ga | Ge | Se | Te
E.N. 1518212516 |18(24 |21

13. [Og118] 8s? is configuration for Z = 120

- it will belong to 11" group. (Alkaline earth metal)
Sol. Z=120% faW fa=ma [Ogu1s] 852 % |

s T NI g7 FRfra B (@R e arg)

14. In isoelectronic species, number of electrons are same but size decrease with increase in atomic
number or nuclear charge

FHsAG e ARG H oMl &I AT §AF Bl § UR=] URAIY] HAD I AINGR A9 9 gy &
AT A1 IMMHR H HH I B |

15.
Element IE1 (KJ/mol) IE2(KJ/mol) Difference(KJ/mol)
Ba 503 965 462
K 419 3052 2633
Ca 590 1145 555
Sc 633 1235 602
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Periodic Table & Periodicity ﬂ—
16. o = Ny due to lanthanoid contraction eFTgS ddga @I acis A

17. Be has lesser nuclear charge, greater first ionization enthalpy in comparison to B.

Be, B @1 o1 § A MDA A9, AP oM AT GO 3@ & |

19. Theory based

20. Correct order of ionisation energy will be : Na < Al < Mg < Si
IS Sl & FEl A B : Na < Al < Mg < Si

C N O|F
C N O|F . > 3THR Tedl &
— Size decreases

21. cl
Cl
Br Br
. v
Size increases AHR TG &

22. Non-metal oxides are acidic in nature
alkali metal oxides are basic in nature
Al203 is amphoteric.
JHfad TAES Felig UgHfd & B 2|
& g JifaTss &R gy & 8 2|
AlO3z S9IEHT 2 |
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