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1 ) CLASSIFICATION OF ELEMENTS & PERIODIC PROPERTIES

[JEE MAIN]
Thecorrect order of atomicradiusis- [AIEEE 2002]
(1) Ce>Sm>Tb>Lu (2)Lu>Tb>Sm>Ce
(3) Tb>Lu>Sm>Ce (4)Sm>Tb>Lu>Ce
Ce3*, Lad+, Pm3*and Y b3+ haveionicradii intheincreasing order as— [AIEEE 2002]
(1) Lad* < Ce3* < Pm3* <Yh3+ (2) Yb3*<Pm3* < Ce3* < La3*
(3) La*=Ce3* < Pm3* <Ybs3+ (4) Yb3+* < Pm3* < Lad*< Ce3*

Accordingtothe Periodic Law of elements, the Variationin propertiesof elementsisrelated totheir ?
[AIEEE 2003]

(1) Nuclear masses (2) Atomic numbers

(3) Nuclear neutron-proton number ratio (4) Atomic masses

Thereductionin atomic sizewithincreasein atomic number isacharacteristic of € ementsof -

[AIEEE 2003]
(1) d-block (2) f-block (3) Radioactiveseries  (4) High atomic masses
Which oneof thefollowing groupsrepresent acollection of isoel ectronic species?
(At. no. Cs=55, Br = 35) [AIEEE 2003]
(1) N>, F, Na' (2) Be, Al*, CI~ (3) Ca*, Cs', Br (4) Na', C&?*, Mg

The atomic numbersof vanadium (V). Chromium (Cr), manganese (Mn) andiron (F€) respectively 23,
24, 25 and 26. Which one of these may be expected to have the higher second ionization enthalpy ?

[AIEEE 2003]
(1) Cr (2)Mn (3) Fe 4V

Which one of thefollowing setsof ionsrepresentsthe collection of isoelectronic species?

[AIEEE 2004]
(1) K*, ClI-, Mg?*, Sc3* (2) Na*, Ca?*, Sc3*, F~
(3) K*, Ca?t, Sc3*, Cl- (4) Na", Mg?+, AI3*, ClI—
Which oneof thefollowingionshasthe highest valueof ionicradius ? [AIEEE 2004]

(1) 0% (2) B () Li* (4) F
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AmongAl,QO,, SIO,, P,O;and SO, thecorrect order of acidic strengthis: [AIEEE 2004]
(1) Al,O;< SO, < SO, < P,Oq (2) S0, <80, <Al,0;<P,0,4
(3) SO, < P,0,< SO, <Al,O,4 (4) Al,O;< SO, <P,0;,< S0,

Theformation of the oxideion Of;) requiresfirst an exothermic and then an endothermic step asshown

below. [AIEEE 2004]
Oy +€= 0—59) AH° = —142 kI mol™
O+ € =07 AH° =844 kImol ™

Thisisbecauseof :

(1) O"ionwill tendto resist the addition of another electron

(2) Oxygen hashigh e ectron affinity

(3) Oxygenismoree ectronegative

(4) O"ion hascomparatively larger sizethan oxygen atom

Inwhich of thefollowing arrangementstheorder isNOT according to the property indicated againgt it ?
(1) AI¥* <Mg?" <Na<F —incressingionicsize [Al EEE 2005]
(2) B<C<N<O-increasngfirstionization entha py

(3) I <Br <F<Cl —increasing electron gain enthal py (with negative sign)

(4) Li<Na<K <Rb-increasingmetalicradius

Which of thefollowing oxidesisamphotericin character ? [AIEEE 2005]
(1) SnO, (2SO, (3) CO, (4) CaO

Thelanthanide contractionisresponsiblefor thefact that [AIEEE 2005]
(1) ZrandY have about the sameradius (2) Zr and Nb have s milar oxidation state

(3) Zr and Hf have about the sameradius (4) Zr and Zn havethe same oxidation state

Theincreasing order of thefirstionization entha pies of theeementsB, P, Sand F (lowest first) is—
[AIEEE 2006]
(DF<S<P<B (2 P<S<B<F (3)B<P<S<F (4 B<S<P<F

Which oneof thefollowing sets of ions represents acollection of isoel ectronic species?

[AIEEE 2006]
(1) N, 0%, F, % (2) Li*, Na", Mg?*, Ca?*
(3) K*, ClI—, Ca?*, Sc3* (4) Ba2t, Sret K+, Calt

Inwhich of thefollowing arrangements, the sequenceisnot strictly according to the property written
aganstit? [AIEEE 2009]
(1) H,O<H,S<H,Se <H,Te: Increasing acidic strength

(2) HF<HCI <HBr <HI : Increasing acidic strength

(3) NH;>PH; <AsH, < SbH, : Increasing basic strength

(4) B< C<O<N:increasingfirstionization enthal py



Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

The set representing the correct order of ionicradiusis— [AIEEE 2009]
(1) Li*>Be** > Na">Mg?* (2) Na* > Li* > Mg* > Be?*
(3) Li?* > Na* > Mg?* > Be?* (4) M@?* >Be** > Li* > Na'

Thecorrect sequencewhich showsdecreasing order of theionic radii of the eementsis

[AIEEE 2010]
(D) AIF*>Mg* >Na" >F > O* (2) Na" >Mg* >AlI¥ >0?>F
(3) Na* > F > Mg > 0> > A% (4) O >F > Na'>Mg> >Al%

Which oneof thefollowing ordered presentsthe correct sequence of theincreasing basi c nature of the

givenoxides? [AIEEE 2011]
(1) AlL,O; <MgO <Na,0<K,O (2) MgO <K, 0 <Al,0;<Na,0

(3) Na,0 <K, 0 <MgO <Al O, (4) K,0 <Na,0 <Al,0, <MgO

Theincreasing order of theionicradii of the givenisoel ectronic speciesis [AIEEE 2012]
(1) C&*, K*, CI-, & (2) K*, &%, C&*, ClI-

(3) ClI-, C&?*, K+, & (4) §, CI-, c&?*, K*

Thefirst ionisation potentia of Nais5.1 V. Thevaueof eectron gain enthapy of Na" will be:
(1) -5.1eVv (2)-10.2eV (3) +2.55eV (4) —2.55eV
[JEE (M ain-Offline) 2013]

Which of thefollowing representsthe correct order of increasing firstionization enthalpy for Ca, Ba, S,

SeandAr? [JEE (M ain-Offline) 2013]
(1) S<Se<Ca<Bac<Ar (2) Ba<Ca<Se< S<Ar

(3) Ca<Ba<S< Se<Ar (4) Ca<S<Ba< Se<Ar

Electron gain enthal py with negative sgn of fluorineislessthan that of chlorinedueto:

(1) Bigger sizeof 2p orbita of fluorine (2) Highionizationentha py of fluorine

(3) Smaller sizeof chlorineatom (4) Smdler sizeof fluorineatom

[JEE (Main-Online) 2013]

Oxidation state of sulphur in anions SO,*, S,0,% and S,0.*" increasesintheorders:
(1) S,04" < S,0,7 < SO (2) SO < S,0,7 < S,04
(3) S,0,7 < SO;* < S,0.* (4) S,0,7 < 5,04 < SO.*
[JEE (Main-Online) 2013]

Theorder of increasing sizes of atomicradii anongthedementsO, S, SeandAsis:
(1) Se<S<As<O (2)As<S<0O<Se
(3) O<S<Se<As (4) O<S<As<Se
[JEE (Main-Online) 2013]
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Given

Reaction Energy Change(inkJ)
Li(s) — Li(9) 161

Li(g) > Li*(q) 520

YaF,(9) = F(9) 77

F(g) +e — F(g) (Electron gain enthal py)
Li*(g) + F(g) > LiF(s) -1047

Li () + ¥aF,(9) = LiF(s) -617
Based on dataprovided, the va ue of electron gain enthapy of fluorinewould be:
(1) -300kJmol-1  (2)-228kJmol (3)—328kJmol  (4)-350kJmol
[JEE (Main-Online) 2013]

Whichisthecorrect order of second ionization potentia of C, N, O and Finthefollowing ?
()C>N>0>F (@ F>0>N>C (3)O>N>F>C @O>F>N>C
[JEE (Main-Online) 2013]

Which of thefollowing arrangements representstheincreasing order (smalest to largest) of ionicradii of
the given species 0%, S*, N®-, P>~ ?
(DN=<O*<P< & (2) O <P <N <&+
B NF< S <O <P (4) O <N¥< S < P
[JEE (Main-Online) 2014]

Similarlity inchemicd propertiesof theatomsof dementsinagroup of the Periodictableismost closaly
relatedto:
(1) number of varenceelectrons (2) number of principa energy levels
(3) atomic masses (4) atomic numbers
[JEE (Main-Online) 2014]

Which oneof thefollowing haslargestionicradius?
(D Li* (2) B3 (3) O 4 F
[JEE (Main-Online) 2014]

Theionicradii (in A) of N*, 0% and F~ arerespectively ?
(1) 1.71, 1.40 and 1.36 (2) 1.71, 1.36 and 1.40
(3) 1.36, 1.40 and 1.71 (4) 1.36, 1.71 and 1.40
[JEE (Main-Offline) 2015]

If the principal quantum number n= 6, the correct sequenceof filling of el ectronswill be:
Qns—> n-2)f—>(n-21)d—>np 2ns—> (n-1)d—->n-2)f>np
Bns—> n-2)f>np—>(n-1)d @ ns—>np—(N-1)d— (n-2)f
[JEE (Main-Online) 2015]

Inthelong form of the periodic table, the va ence shell e ectronic configuration of 5s?5p* correspondsto
theelement presentin:
(1) Group 16 and period 5 (2) Group 16 and period 6
(2) Group 17 and period 6 (4) Group 17 and period 5
[JEE (Main-Online) 2015]
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Which of thefollowing atoms hasthe highest first ionization energy ?
(1) Sc (2)Rb (3) Na

[JEE (Main-Offline) 2016]
(4) K

Thefollowing statements concern € ementsin the periodic table. Which of thefollowingistrue?
(1) All theelementsin Group 17 are gases.
(2) TheGroup 13 elementsareal metals.
(3) Elementsof Group 16 havelower ioni zation enthal py val ues compared to those of Group 15inthe
corresponding periods.
(4) For Group 15 elements, the stability of +5 oxidation stateincreases down the group.
[JEE (Main-Online) 2016]

Thegroup having isoelectronic speciesis:
(1) O ,F ,Na Mg*
(3) O, F, Na', Mg

[JEE (Main-Offline) 2017]
(2) 0%, F, Na, Mg**
(4) O, F, Na", Mg**

Consder thefollowingionization enthal piesof two dements‘ A’ and ‘B’

Element lonisation enthalpy (kJ/mol)
1st 2nd 3rd

A 899 1757 14847

B 737 1450 7731

Which of thefollowing statementsiscorrect ?
(1) Both‘A’ and ‘B’ belongto group-1 where‘ B’ comesbelow ‘A’.
(2) Both‘A’ and ‘B’ belongto group-1 where‘ A’ comesbelow ‘B’.
(3) Both*A’ and ‘B’ belongto group-2 where ‘B’ comesbelow ‘A’.
(4) Both*A’ and ‘B’ belongto group-2 where* A’ comesbelow ‘B’.
[JEE (Main-Online) 2017]

Thed ectronic configurationwith the highest ionizationenthapy is:
(1) [Ne] 3s? 3pt (2) [N€] 3s? 3p? (3) [Ne] 3s? 3p°® (4) [Ar] 3d1° 45? 4p3

[JEE (Main-Online) 2017]

Thecorrect order of electron affinity is:

()CI>F>0 (2 O>F>Cl 3)F>CI>0 (4 F>0>Cl

[JEE (Main-Online) 2018]

For Na*, Mg?*, F-and O%; thecor r ect order of increasing ionic radii is:
() Mg*<O?<Na' < F (2) Mg?#*< Na'< F- < O*
(3) Nat< Mg**< F- < O* (4) O*<F<Na <Mg*
[JEE (Main-Online) 2018]

Ingenerd, the propertiesthat decreaseand increase down agroup inthe periodictable, respectively are
(1) Electron gain enthal py and el ectronegetivity
(2) Electronegativity and e ectron gain entha py
(3) Atomicradiusand electronegativity
(4) Electronegativity and atomicradius
[JEE (Main-Online) 2019]
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When thefirst electron gain enthal py (AegH) of oxygenis—141kJmol, itssecond el ectron gain entha py
is:
(1) amorenegativevauethanthefirst (2) negative, but lessnegativethanthefirst
(3) apositivevalue (4) dmost thesame asthat of thefirst.
[JEE (Main-Online) 2019]

Thedectronegativity of duminiumissimilarto:
(1) Beyllium (2) Boron (3) Lithium (4) Carbon
[JEE (Main-Online) 2019]

The71st electron of an e ement X with an atomic number of 71 entersinto the orbitd :
(1) 6s (2) 6p (3)5d (4) 4f
[JEE (Main-Online) 2019]

Theamphoteric hydroxideis
(1) B&OH), (2) Ca(OH), (3) Mg(CH), (4) Sr(OH),
[JEE (Main-Online) 2019]

The correct order of theatomicradii of C, Cs, Al and Sis
(1) C<S<AI<Cs (20S<C<Cs<Al (3)S<C<AI<Cs (4 C<S<Cs<Al
[JEE (Main-Online) 2019]

The correct option with respect to the Pauling el ectronegativity values of theelementsis:
(1) Te > Se (2) Ga< Ge (3) Si<Al 4 P>S
[JEE (Main-Online) 2019]

Thereative stability of +1 oxidation state of group 13 e ementsfollowsthe order:
(DAlI<Ga<Tli<In (2 TI<In<Ga<Al (3)Ga<Al<In<Tl (4)Al<Ga<In<TI
[JEE (Main-Online) 2019]

Theeement with Z =120 (not yet discovered) will bean/ a:
(1) Inner-transition meta (2) Trangtionmeta
(3)Alkaineearthmetal (4)Alkai metal
[JEE (Main-Online) 2019]

Thecorrect order of atomicradii is:
() Ho>N>Eu>Ce (20 Ce>Eu>Ho>N
(3)Eu>Ce>Ho>N (49 N>Ce>Eu>Ho
[JEE (Main-Online) 2019]

Ingenera, the property (magnitudesonly) that showsan oppositetrend in comparison to other properties
acrossaperiodis
(1) Electronegativity (2) Electron gain enthalpy
(3) lonization entha py (4) Atomicradius
[JEE (Main-Online) 2020]
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Three elements X, Y and Z arein the 3" period of the periodic table. The oxides of X, Y and Z,
respectively, are basic, amphoteric and acidic. Thecorrect order of theatomic numbersof X, Y and Zis:
(1) Z<Y <X (2) X<Z<Y (3) X<Y<Z 4Y<X<Z

[JEE (Main-Online) 2020]

Theatomic number of thed ement unnilenniumis:

(1) 119 (2) 108 (3) 102 (4) 109
[JEE (Main-Online) 2020]

Thefivesuccessiveionization enthdpiesof aneementsare 800, 2427, 3658, 25024 and 32824 kJmol .
Thenumber of valenceedectronsintheelementis:
(12 23 (34 (4)5

[JEE (Main-Online) 2020]

The dementswith atomic numbers 101 and 104 belong to, respectively:
(1) Group 11 and Group 4 (2) Actinoidsand Group 4
(3)Actinoidsand Group 6 (4) Group 6 andActinoids
[JEE (Main-Online) 2020]

Theionicradii of 0>, F-, Na" and Mg?* areintheorder :
(1) F>0*>Na'>Mg* (2) Mg?>Na">F >0%
(3) O >F >Mg* >Na (4) O*>F >Na'>Mg*
[JEE (Main-Online) 2020]

Theprocessthat isNOT endothermicin natureis

(1) Arg +€ —Arg, (2 Hg t € — Hrg

_ _ _ 2
(3) Ngy— Nagg, +€ (4) Oy +€ - O
[JEE (Main-Online) 2020]

Inthesixth period, the orbitalsthat arefilled are
(1) 6s, 5f, 6d, 6p (2) 6s, 6p, 6d, 6f (3) 6s, 5d, 5f, 6p (4) 6s, 4f, 5d, 6p
[JEE (Main-Online) 2020]

The correct order of theionicradii of
0%, N*, F, Mg®, Nat andAl®*is:
(D) Al <Na'<Mg* <O*<F <N* (2) N> <O* <F <Na'<Mg* <AI¥
() AIFF <Mg?* <Na" <F <O* <N* (4) N> <F <O* <Mg?* < Na" <Al¥
[JEE (Main-Online) 2020]

Theatomic number of Unniluniumis . [JEE (Main-Online) 2020]
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Theéeectron gain enthal py (inkJmol) of fluorine, chlorine, bromineandiodine, respectively, are
(1) —296, —325, —333 and —349 (2) =333, =349, —325 and —296
(3) =349, 333, —325 and —296 (4) =333, =325, —349 and —296
[JEE (Main-Online) 2020]

Within each pair of element F& Cl, S& Se, and Li & Na, respectively, theelementsthat release more
energy uponan electrongainare
(1) Cl, Seand Na (2) Cl, Sand Li (3) F, SandLi (4) F, Seand Na

[JEE (Main-Online) 2020]

Theincreasing order of theatomicradii of thefollowing dementsis

@ C () O © F

(d) a e Br

D@ <D <(<(d)<(e (Q©@<b<@<(d)<(e
B) ([d)<(@<(b)<(@<(e (4) (D) <()<(d)<(a)<(e)

[JEE (Main-Online) 2020]

B hasasmadller first ionization entha py than Be. Consider thefoll owing statements:
() itiseasier to remove 2p electron than 2sel ectron.
(1)  2péectronof B ismore shielded from the nucleus by theinner core of e ectronsthan the
2séelectronsof Be.
(1) 2selectron has more penetration power than 2p eectron
(V)  aomicradiusof Bismorethan Be
(atomic number B =5, Be=4)
Thecorrect atementsare
@M, yand (V) @D, nand(1v) @O, D and 1) (4) 1), (1) and (IV)
[JEE (Main-Online) 2020]

Theacidicbas c and amphoteric oxides, respectively, are
(1) CL,O, Ca0, P,O,, (2) Na,0, SO,, AlL,O,
(3) N,O,, Li,0,Al0, (4) M@0, CI,0,AlQ,
[JEE (Main-Online) 2020]

Theoxidation states of transition metal atomsin K,Cr,O,, KMnO, and K FeO,, respectively, arex, y
andz. Thesumof x,yandzis .
[JEE (Main-Online) 2020]
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[JEE ADVANCED]

Movingfromrighttoleftin aperiodictable, theatomic sizeis. [JEE 1995]
(A) increased (B) decreased (C) remainscongtant (D) noneof these
Theincreasing order of dectronegativity inthefollowing eements: [JEE 1995]
(A)C,N, S, P (B)N,Si,C,P (©)Si,RC,N (D)RP Si,N,C

One element has atomic weight 39. Itselectronic configuration is 1%, 2s* 2p®, 3s* 3p® 4st. Thetrue
statement for thet dementiis:

(A) Highest valueof IE (B) Trandtionelement

(C) Isotonewith Ar® (D) None [JEE 1995]

Thenumber of paired e ectronsin oxygenatomis: [JEE 1995]

(A)6 (B) 16 (C) 8 (D) 32

Thedecreasing sizeof K*, Ca?*, ClI-& S*followstheorder: [REE 1995]

(A)K*>Ca?>S?2>Cl- (B) K*>Ca?>Cl->S?

(C) Ca?>K*>Cl-> S (D) S?>Cl->K*>Ca"

Which of thefollowing oxideisneutral ? [JEE 1996]

(A) CO (B) SnO, (C)ZnO (D) SO,

Which of thefoll owing has the maximum number of unpaired el ectrons [JEE 1996]

(A) Mg* (B) Ti* (C) Vv (D) Fe*

Thefollowing acids have been arranged in the order of decreasing acid strength. Identify the correct

order [JEE 1996]
CIOH(I) BrOH(II) [OH(III)

(A) 1> 11> 1l B) 11 >1> 11l ©) Nl >11>1 (D) 1> 111> 1l

Theincorrect Satement amongthefollowingis. [JEE 1997]

(A) thefirg ionisation potential of Al islessthanthefirst ionisation potentia of Mg

(B) thesecond ionisation potential of Mgisgreater than the second ionisation potentia of Na
(C) thefirstionisation potentia of Naislessthanthefirst ionisation potentia of Mg

(D) thethirdionisation potential of Mgisgreater than thethirdionisation potentia of Al

Which of thefollowing areamphoteric? [REE 1997]
(A) B(OH), (B) Sr(OH), (C) Ca(OH), (D)AI(OH),

Li*, Mg?, K+ Al** (Arrangeinincreasing order of radii) [JEE 1997]
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Which one of thefollowing statement (s) is(are) correct? [JEE 1998]

(A) Theéectronic configuration of Cris[Ar] 3d° 4s'.(Atomic No. of Cr =24)

(B) The magneti c quantum number may have anegativevaue

(C) Insilver atom, 23 el ectrons have aspin of onetype and 24 of the oppositetype. (Atomic No. of
Ag=47)

(D) Theoxidation stateof nitrogenin HN, is-3.

Satement-1: Fatom hasalessnegativeelectron gain enthalpy than Cl atom. [JEE 2000]

Satement-2: Additional electronisrepelled more efficiently by 3p electronin Cl atomthan by 2p
eectronin Fatom.

(A) Statement-1 istrue, statement-2 istrue and statement-2 is correct explanation for statement- 1.

(B) Statement-1 istrue, Satement-2 istrueand statement-2isNOT the correct explanation for satement-1.

(C) Statement-1istrue, statement-2isfalse.

(D) Statement-1isfase, statement-2istrue.

Satement-1: Al(OH),isamphotericinnature. [JEE 2000]
Satement-2: Al -O and O —H bonds can be brokenwith equal easein Al(OH)..

(A) Statement-1 istrue, statement-2 istrue and statement-2 is correct explanation for statement- 1.
(B) Statement-1 istrue, Satement-2 istrueand statement-2isNOT the correct explanation for satement-1.
(C) Statement-1istrue, statement-2isfalse.

(D) Statement-1isfase, statement-2istrue.

Thecorrect order of radii is: [JEE 2000]
(A)N<Be<B (B) F < O*<N* (C)Na<Li<K (D) Fe** < Fe** < Fe*
Thecorrect order of acidic strengthis: [JEE 2000]
(A) CLLO,>S0O,>P,0O,, (B) CO,>N,O,> SO,

(C) Na,0>MgO>Al0O, (D) K,O>CaO>MgO

ThelE, of Beisgreater thanthat of B. [T/F] [JEE 2001]
Theset representing correct order of 1P, is [JEE 2001]
(A) K>Na>Li (B)Be>Mg>Ca (C)B>C>N (D)Fe>S >C

Identify theleast stableion amongst thefollowing: [JEE 2002]
(A)Li- (B) Be (C) B- (D) C

Identify the correct order of acidic strengths of CO,, CuO, CaO, H,O: [JEE 2002]
(A) CAO<CuO<H,0<CO, (B) H,O < CuO < Ca0 < CO,

(C) CaO<H,0<CuO<CQO, (D) H,0<CO,<Ca0b < CuO

Among thefollowing, the number of e ementsshowing only onenon-zero oxidation staeis

O, c, F, N, P S, T, Na, i [JEE 2010]
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(A)Al <Ga<In<TI
(C)Al<In<Gax<TI
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Theoption(s) with only amphoteric oxideis(are)
(A) Cr,0,, BeO, SnO, SnO,
(C) ZnO, Al,O,, PbO, PO,
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(B) Cr,0,, CrO, SnO, PbO
(D) NO, B,0,, PbO, SnO,

wOX>0
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