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PART - II 
 

A-2. On moving left to right in a period, atomic radii decreases due to increase in Zeff and addition of 
electrons to the same outermost shell. 

gy- vkorZ esa ck¡;s ls nk¡;s tkus ij] çHkkoh ukfHkdh; vkos'k ds c<+us rFkk bysDVªkWuksa ds leku ckáre dks'k esa tqM+us ds 

dkj.k] ijekf.od f=kT;k ?kVrh gSA  
 

A-3. 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.  

gy- fuvkWu ds fy, okW.MjokWy f=kT;k yh tkrh gS] tks lkekU;r% mPp eku j[krh gSA lkFk gh] fuvkWu esa la;kstdrk d{k 

lEiw.kZ :i ls bysDVªkWuksa ls Hkjk gksrk gSA blds QyLo:i] muesa vUrj bysDVªkWuh izfrd"kZ.k gksrk gS vkSj bl dkj.k 

bysDVªkWu vHkz izlkfjr gksrk gSA vr%] fuvkWu dh ijekf.od f=kT;k ¶yqvksjhu ls vf/kd gSA  
 

A-5.  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 Zeff 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   
eargchnuclear

1
 . So correct order is Y3+ < Sr2+ < Rb+.  

gy- ijekf.od f=kT;k oxZ esa Åij ls uhps tkus ij dks'kksa dh la[;k c<+us ds dkj.k c<+rh gSA tcfd ;g vkorZ esa ck¡;s ls 

nk¡;s tkus ij] çHkkoh ukfHkdh; vkos'k ds c<+us rFkk bysDVªkWuksa ds leku ckáre dks'k esa tqM+us ds dkj.k] ?kVrh gSA 

 Nb (4d)  Ta (5d) (4f bysDVªkWuksa }kjk ukfHkdh; vkos'k ds nqcZy ifjj{k.k ds dkj.k)  

 lebysDVªkWuh Lih'kht ds fy,] vk;fud f=kT;k  
k vkos'ukfHkdh;

1
A blfy, lgh Øe Y3+ < Sr2+ < Rb+ gSA 

 

B-1. 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. 

 d{kd ftuesa n dk eku de gksrk gS] ukfHkd ds vf/kd utnhd gksrs gSa] ftlds dkj.k muds bysDVªkWuksa ij ukfHkd dk 

vkd"kZ.k cy vf/kd gksrk gSA vr% bu bysDVªkWuksa dk i`FkDdj.k vf/kd dfBu gksrk gS u fd ljyA  

 

B-2. 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. 

gy- N ds ckâ;re dks'k ds LFkk;h v)Z iwfjr bysDVªkWfud foU;kl ds dkj.k] bldh vk;uu ÅtkZ vkWDlhtu (O) ls 

vis{kkd`r vfèkd gksrh gSa tcfd vkWDlhtu ds ckâ;re dks'k esa vkaf'kd :i ls iwfjr bysDVªkWfud foU;kl gksrk gSaA’ 
 

B-3.  Across the period (i.e. 3rd 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. 

gy- vkorZ (i.e. 3rd vkorZ) ds vuqfn'k] ijekf.od vkdkj ?kVrk gS rFkk çHkkoh ukfHkdh; vkos'k c<+rk gSA blfy, 

lkekU;r;k vk;uu ÅtkZ Hkh c<+rh gSA tcfd Mg dh vk;uu ÅtkZ Al ls vis{kkd`r vf/kd gksrh gSa D;ksafd Al ds 2p 

midks'k ds bysDVªkWu dh rqyuk esa Mg ds 2s midks'k ds bysDVªkWuksa dh Hksnu {kerk vf/kd gksrh gSaA lkFk gh] Mg iw.kZ 

iwfjr foU;kl j[krk gSA 
 

B-4. Removal of Ist electron is easier because of bigger size but 2nd electron is to be removed from ns2 np6 
configuration i.e. stable noble gas configuration. So IE2 > > IE1. 

gy- cM+k vkdkj gksus ds dkj.k igys bysDVªkWu dks ckgj fudkyuk vklku gksrk gS] ijUrq nwljk bysDVªkWu ns2 np6 LFkk;h 

mRd`"V xSl foU;kl ls ckgj fudkyuk gksxkA vr% IE2 > > IE1. 
 

B-5. 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 (1s22s22p63s23p6) requires much higher energy. 
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gy- ikSVsf'k;e dh f}rh;d vk;uu ÅtkZ Ca ls vf/kd gksrh gSaA ikSVsf'k;e vk;u  (i.e. K+) dh ifjLFkfr esa] bysDVªkWu dks 

LFkk;h xSl foU;kl (1s22s22p63s23p6) ls gVkuk gksrk gSa ftls gVkus ds fy, vR;f/kd ÅtkZ dh vko';drk gksrh gSaA 
 

C-2. 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. 

gy- Dyksjhu esa] vis{kkd`r cM+s 3p-midks'k esa vfrfjDr bysDVªkWu ds tqM+us ds dkj.k ¶yqvksjhu ds NksVs 2p-midks'k dh 

rqyuk esa de bysDVªkWuµbysDVªkWu çfrd"kZ.k gksrk gSA QkWLQksjl dh bysDVªkWu ca/kqrk cgqr de gksrh gS D;ksafd vkus 

okyk bysDVªkWu igys ls gh v)Z iwfjr d{kd esa ços'k djrk gSa] ftlds ifj.kkeLo:i blesa cgqr vf/kd bysDVªkWu 

çfrd"kZ.k ik;k tkrk gSA 
 

C-3. 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). 

gy- O dh bysDVªkWu cU/kqrk dk eku viokn Lo:i fuEu ¼ifjokj esa U;wure½ gksrk gS D;ksafd O dk vkdkj S ls NksVk gksrk 

gSA (S esa cM+s 3p-midks'k nqcZy bysDVªkWu&bysDVªkWu izfrd"kZ.k esa gksrk gS)A 
 

D-1. 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. 

gy- LFkk;h foU;kl okys ijek.kq esa vfrfjDr bysDVªkWu tksM+uk dfBu gksrk gS vkSj blfy, bysDVªkWu xzg.k ,aFkSYih /kukRed 

gksrh gSA blh izdkj LFkk;h foU;kl ls bysDVªkWu dks ckgj fudkyuk dfBu gks tkrk gS vkSj blfy, I.E. dk eku 

vf/kd gksrk gSA tcfd EN vifjofrZr jgrh gS D;ksafd blesa u rks bysDVªkWu R;kxs tkrs gS u xzg.k fd, tkrs gSaA 
 

D-2. 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. 

gy- fdlh vkorZ esa ck,a ls nk,a tkus ij ijek.kq dk vkdkj ?kVrk gS blfy, ukfHkd o la;ksftr bysDVªkWu ds ;qXe ds chp 

vkd"kZ.k c<+ tkrk gSA blfy, fo|qr_.krk vkorZ esa ck,a ls nk,a tkus ij c<+rh gSA 
 

D-3. Electronegativity of elements generally increases across the period (less increase) and decreases 
down the group (more decrease). 

 Si = 1.8, P = 2.1, C = 2.5, N = 3.0. So, the correct increasing order is Si < P < C < N. 

gy- lkekU;r;k] rRoksa dh fo|qr _.kkRedrk vkorZ ds vuqfn'k c<+rh gS (de c<+rh gS) rFkk oxZ esa uhps tkus ij ?kVrh gS 

(T;knk ?kVrh gS)A  

 Si = 1.8, P = 2.1, C = 2.5, N = 3.0A blfy, c<+rk gqvk lgh Øe Si < P < C < N gSaA 
 

D-4. Electronegativity of elements generally increases across the period (less increase) and decreases 
down the group (more decrease). 

gy- lkekU;r;k] rRoksa dh fo|qr _.kkRedrk vkorZ ds vuqfn'k c<+rh gS (de c<+rh gS) rFkk oxZ esa uhps tkus ij ?kVrh gS 

(T;knk ?kVrh gS)A  

 
D-5. Non metals are more electronegative than metals.  
 

 
 

PART - I 
 

1. 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). 

 O2– = 140 pm, Se2– = 198 pm, F– = 133 pm, Br– = 196 pm, I– = 220 pm. 
 So, the correct decreasing order of ionic radii.  I– > Se2– > Br– > O2– > F–. 
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gy- vkorZ ds vuqfn'k vk;fud vkdkj ?kVrk gSa D;ksafd bysDVªkWu ds Øeokj ;ksx ds dkj.k ukfHkdh; vkos'k c<+ tkrk gSa 

fdUrq oxZ esa uhps tkus ij ijekf.od dks'kksa dh la[;k c<+ tkus ds dkj.k c<+ tkrk gSa (vFkkZr~ çHkkoh ukfHkdh; vkos'k 

yxHkx leku jgrk gSa) 

 O2– = 140 pm, Se2– = 198 pm, F– = 133 pm, Br– = 196 pm, I– = 220 pm. 

 vr%] vk;fud f=kT;k dk ?kVrk gqvk lgh Øe  I– > Se2– > Br– > O2– > F– gksxkA  

 
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. 

gy- MnO esa Mn dh vkWDlhdj.k voLFkk +2 gS] vU; ;kSfxdksa esa ;g mPprj vkWDlhdj.k voLFkk esa gSA çfr izksVkWu] 

bysDVªkWu dh la[;k ?kVus ds lkFk vk;u dk vkdkj ?kVrk gSA  

 
3. (1) Be has completely filled stable valence shell configuration i.e. 2s2 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. 

gy- (1) Be iw.kZ iwfjr LFkk;h la;ksth dks'k bysDVªkWfud foU;kl 2s2  j[krk gS] tcfd Be+  ij /kukos'k gksus ds dkj.k] 

bysDVªkWu dks fudkyus ds fy, vf/kd ÅtkZ dh vko';drk gksrh gSA blfy, Be+ dh vk;uu ÅtkZ Be dh vis{kk 

vf/kd gksrh gSA 

 (3) vkorZ esa ck¡, ls nk¡, tkus ij] ijekf.od vkdkj ?kVrk gS o ukfHkdh; vkos'k c<+rk gS vkSj blfy, la;kstdrk 

dks'k esa bysDVªkWu n`<+rk ls ukfHkd ds }kjk ca/ks gksrs gSaA blfy,] C dh vk;uu ÅtkZ Be dh rqyuk esa vf/kd gSA 
 

4. Considering the elements B, Al, Mg, and K, the correct order of their metallic character is :  

 B, Al, Mg, K rRoksa ds fy, /kkfRod vfHky{k.k dk lgh Øe buesa ls dkSulk gS \ 

 (A) B > Al > Mg > K  (B) Al > Mg > B > K (C) Mg > Al > 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. 

gy- ¶yksjhu dh 2p-midks'k esa Dyksjhu dh (3p) midks'k dh rqyuk esa vf/kd vUrj bysDVªkWfud izfrd"kZ.k gksrk gSA 

blfy, vfrfjDr bysDVªkWu vklkuh ls Dyksjhu ds 3p-midks'k esa] ¶yksjhu dh 2p-midks'k dh rqyuk esa tqM+ ldrk 

gSA 

 
6. Correct order of electron gain enthalpy is O < S < F < CI since F and O have more electron electron 

density with respect to Cl and S. 

gy % bysDVªkWu xsu ,UFkSYih dk lgh Øe (O < S < F < CI) gS] pw¡fd F ,ao O ijek.kqvksa ij bysDVªkWu ?kuRo Øe'k% Cl ,ao 

S dh rqyuk esa vf/kd gksrk gSA  

 

7. The tendency to attract bonded pair of electron in case of hybrid orbitals increases with increase in % s-
character and so the order : sp > sp2 > sp3 

 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. 

 ladfjr d{kdksa esa caf/kr bysDVªkWu ;qXekas dks vkdf"kZr djus dh izo`fr] % s-y{k.k c<+us ds lkFk c<+rh gS rFkk blfy,] 

Øe sp > sp2 > sp3 gSA 2p-Js.kh ds rRoksa dh bysDVªkWu ca/kqrk dk eku 3p-Js.kh dh rqyuk esa de gksrk gS] D;kasfd 2p-

Js.kh ds rRoksa dk vkdj NksVk gksus ds dkj.k vUrj bysDVªkWfud izfrd"kZ.k vf/kd gksrk gSA dFku (B) o (C) rF;kRed 

gSA gj /kuk;u] mnklhu ijek.kq dh rqyuk esa] bysDVªkWu xzg.k djds vf/kd ÅtkZ mRlftZr djrk gSA 

 

PART - II 
1. rA + rA = 10Å   ...(i)  
 rB + rB = 6Å   ...(ii)  
 (i) + (ii)  
 2(rA + rB) = 16Å  
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 rA + rB = 8Å  
 

2. Zn  
 
3. Be, N   
 
4. a is Na, b is Mg, c is Al, d is Si, e is P, f is S, g is Cl, h is Ar,  
 x = 3, y = 3  
 x – y = 0 
 

6. A (g) + e–  A– (g)  H = + E.G.E  .........(1) 

 A (g)  A2+ (g) + 2e– H = 1200 KJ/mol .........(2) 

 A– (g)  A2+ (g) + 3e– H = 1100 KJ/mol .........(3) 
 Eq. (3) = (2) – (1) 
 – E.G.E + 1200 = 1100 
 – E.G.E = –100 kJ/mol  
 P = 1.  
 

7. A + e–  A¯ + 3 eV 
 Number of mole of A = 10/30. 
 As 1 mole of A releases the amount of energy = 3 × 23 kcal. 

  Energy released for conversion of 10/30 mole of gaseous A into A¯ ions = 
30

233
 × 10 = 23 

kCal 

gy- A + e  A¯ + 3 eV 

 A dh eksy la[;k = 10/30. 

 pw¡fd 1 eksy A }kjk eqDr gksus okyh ÅtkZ = 3 × 23 kcal. 

  10/30 eksy xSlh; A dks A¯ esa ifjofrZr gksus ds fy, eqDr gksus okyh ÅtkZ = 
30

233
 × 10 = 23 kCal 

 
8. Chlorine has maximum electron affinity.  

Sol. Dyksjhu dh vf/kdre bysDVªksu cU/kqrk gksrh gSA 

 
9. H, C, N, O, F 
 

PART - III 
 

2. Sc > Ti > V > Cr > Mn  Fe  Co  Ni  Cu < Zn  
 

3. (B) Isoelectronic series of ions; all have the xenon electron configuration. 

 Ionic radius  
eargchnuclear

1
 

 Atomic number : Te = 52; I = 53; Cs = 55; Ba = 56. 
 (D) Due to poor shielding of nuclear charge by 4f electrons. 

gy- (B) ;g vk;uksa dh lebysDVªkWfud Js.kh gS, lHkh thukWu dk  bysDVªkWfud foU;kl j[krs gSaA 

 vk;fud f=kT;k  
k vkos'ukfHkdh;

1
 

 ijek.kq Øekad: Te = 52; I = 53; Cs = 55; Ba = 56. 

 (D) 4f bysDVªkWuksa ds ukfHkdh; vkos'k ds nqcZy ifjj{k.k ds dkj.kA 
 

5. (A) As removal of second electron takes place from half filled valence shell electron configuration of S+  
i.e. 3s23p3. 

 (B) I.E(III) of 13Al is 2744 kJ mol–1 where as that of 15P is 2910 kJ mol–1. This is because of higher 
nuclear charge in phosphorus. 

 (C) I.E(I) of Al is 577 kJ mol–1  and that of Ga is 579 kJ mol–1. This may be because of their similar sizes 
i.e. 1.25 Å in both.  
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 (D) 5B+ = 1s22s2; 6C+ = 1s22s22p1; 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 (II) of B is 2427 and that of C is 2354 
kJ mol–1.  

Sol. (A) D;ksafd S+ ds v}Ziwfjr la;ksth dks'k bysDVªkWu foU;kl (3s2 3p3 ) ls nwljk bysDVªkWu gVk;k tkrk gSaA  

 (B) 13Al ds I.E(III) dk eku 2744 kJ mol–1  gS tcfd 15P dk 2910 kJ mol–1 gSaA ,slk QkWLQksjl esa mPp ukfHkdh; 

vkos'k ik;s tkus ds dkj.k gksrk gSA  

 (C) Al dk I.E(I) eku 577 kJ mol–1  gSa rFkk Ga dk 579 kJ mol–1 gSA ,slk bu nksuksa ds vkdkj ,d leku (1.25 Å) 

gksus ds dkj.k lEHko gksrk gSA  

 (D) 5B+ = 1s2 2s2 ; 6C+ = 1s2 2s2 2p1 ; D;ksafd s-midks'k ds bysDVªkWu dh Hksnu {kerk p-midks'k ds bysDVªkWu dh 

rqyuk esa mPp gksrh gSaA blds vykok B+ esa iw.kZ iwfjr 2s midks'k Hkh gSaA vr% B dk I.E (II) eku 2427 rFkk C dk 

2354 kJ mol–1 izkIr gksrk gaSA  
 

PART - IV  
 

2. Ionic size 
eargchNuclear

1
 for isoelectronic species. 

gy- vk;fud f=kT;k  
k vkos'ukfHkdh;

1
  lebysDVªksfud Lih'kht ds fy,A 

 

3. Both N3– and Al3+ are isoelectronic species, but Al3+ 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 12 th 

group elements. 

gy- nksuksa N3– o Al3+ lebysDVªkWfud Lih'kht gSa] ijUrq Al3+ vf/kd ukfHkdh; vkos'k j[krk gSA vr%]bldk U;wu vkdkj 

gksxkA 

Zr(4d)   Hf(5d), ySUFksukbM ladqpu ds dkj.kA  

 Zn > Cu, 12th oxZ ds rRoksa ds iw.kZ iwfjr bysDVªkWfud foU;kl esa vUrj bysDVªkWfud çfrd"kZ.k ik;k tkrk gSA 

 
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. fdlh rRo dk /kkfRod xq.k ck;ha fljs (fuEu vk;uu ÅtkZ) ij mPpre gksrk gSa rFkk vkorZ esa ck;ha ls nk;ha vksj tkus 

ij ?kVrk gSA ¼D;ksafd vkorZ ds vuqfn'k vk;uu ÅtkZ c<+rh gS½A  

 
5. 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. rRoksa ds v/kkfRod xq.k nk¡;s fljs ij mPpre gksrs gSa rFkk vkorZ esa nk¡;h ls ck¡;h vksj tkus ij ?kVrs gSaA lkFk gh] ;s 

Åij ls uhps tkus ij T;knk de gksrs gSaA  

 
6. (A) Ionisation enthalpies of elements generally decrease along a group and increase along a period in 

Modern periodic table. 
 (B) In the 3rd period of Modern periodic table, the two most reactive elements are sodium and chlorine. 
 (C) Iodine has the least negative electron gain enthalpy among all halogens. 
 (D) Ionisation enthalpy of Pb is greater than that of Sn, because of poor shielding of nuclear charge by 

4f-electrons. 

gy- (A) vk/kqfud vkorZ lkj.kh esa] lkekU;r% ,d vkorZ esa ck¡;s ls nk¡;s tkus ij rRoksa dh vk;uu ,aFkSfYi;k¡ c<+rh gSa rFkk 

,d oxZ esa Åij ls uhps tkus ij vk;uu ,aFkSfYi;k¡ ?kVrh gSaA  

 (B) vk/kqfud vkorZ lkj.kh ds r`rh; vkorZ esa nks lokZf/kd vfHkfØ;k'khy rRo lksfM;e rFkk Dyksjhu gSaA 

 (C) lHkh gSykstsuksa esa vk;ksMhu dh bysDVªkWu xzg.k ,aFkSYih U;wure _.kkRed gksrh gSA 

 (D) 4f-bysDVªkWuksa }kjk ukfHkdh; vkos'k ds nqcZy ifjj{k.k ds dkj.k] Pb dh vk;uu ,aFkSYih] Sn ls T;knk gksrh gSA 
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PART - I 
 

1. IE2 of Na > Mg as in Na, second electron is to be removed from stable inert gas configuration 
i.e.,1s22s22p6. 

 Na dh IE2 > Mg D;ksafd Na dk nwljk bysDVªkWu] LFkk;h mRd`"V xSl foU;kl vFkkZr~ 1s22s22p6 ls fudkyk tkrk gSA  
 

2. K+ has more number of shells than Mg2+ and AI3+. AI3+ and Mg2+ are isoelectronic but AI3+ has higher 
nuclear charge, so AI3+ < Mg2+. Mg2+ and Li+ have diagonal relationship. But due to +2 charge in Mg2+, 
the Mg2+ is smaller than Li+. Hence Al3+ is the smallest one. 

 K+ = 1.38 Å, Li2+ = 0.76 Å, Mg2+ = 0.72 Å and Al3+ = 0.535 Å. 

gy- K+ esa Mg2+ rFkk AI3+ dh vis{kk dks'kksa dh la[;k vf/kd gksrh gSA  AI3+ rFkk Mg2+ lebysDVªkWfud Lih'kht gSa fdUrq  

AI3+ esa mPp ukfHkdh; vkos'k gS] blfy, AI3+ < Mg2+ gksxkA Mg2+ rFkk Li+ esa fod.khZ; laca/k gS] ysfdu Mg2+ esa +2 

vkos'k ds dkj.k] Mg2+ dk vkdkj Li+ dh vis{kk de gksrk gSA vr% Al3+ vkdkj esa lcls NksVk gksxkA 

 K+ = 1.38 Å, Li2+ = 0.76 Å, Mg2+ = 0.72 Å rFkk Al3+ = 0.535 Å. 
 

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

 F ijek.kq esa 2p bysDVªkWu] Cl ijek.kq esa 3p bysDVªkWuksa dh rqyuk esa vfrfjDr bysDVªkWuksa dks vf/kd izfrdf"kZr djrs gSaA   

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

ionic radius   
eargchNuclear

1
. 

 So correct order is 9F– < 8O2– < 7N3–. 

gy- lHkh lebysDVªkWfud Lih'kht gSa] D;kasfd lHkh esa bysDVªkWuksa dh la[;k leku ¼10½ gS ijUrq ukfHkdh; vkos'k 

vyxµvyx gaS] rFkk vr% vk;fud f=kT;k 
kvkos'ukfHkdh;

1
. 

 blfy, lgh Øe 9F– < 8O2– < 7N3– gSA 

 
5. Be has completely filled stable 2s2 orbital and thus Be has higher ionisation energy than B. 2s orbital 

has less energy than 2p orbital. (From (n+) rule)  

gy- Be esa iw.kZ iwfjr LFkk;h 2s2 d{kd] gS blfy;s Be dh vk;uu ÅtkZ B ls T;knk gksxhA 2s d{kd dh ÅtkZ 2p d{kd 

ls de gksrh gSA ((n+) fu;e ds dkj.k) 
 

6. 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. 

gy- oxZ esa uhps tkus ij izHkkoh ukfHkdh; vkos'k yxHkx fLFkj jgrk gS] ijUrq oxZ esa uhps tkus ij ijek.kq Øekad c<+us ij 

dks'kksa dh la[;k esa o`f) gksrh gS vkSj ijek.kq dk vkdkj c<+rk gSA bl dkj.k] ukfHkd ls la;kstdrk dks'k dh nwjh 

c<+rh gS vkSj muds chp vkd"kZ.k ?kVrk gS] ftlds ifj.kkeLo:i vk;uu ÅtkZ ?kVrh gSA 
 

7. 4Be– - 1s2 2s2 2p1 Addition of electron to a completely filled stable configuration, so least stable. 

Sol. 4Be– - 1s2 2s2 2p1 iw.kZ :i ls Hkjs gq, LFkk;h foU;kl esa bysDVªkWu dk xzg.k] blfy, lcls de LFkk;h gSA 

 
8. Only Na & F will show one non-zero oxidation state. These are Na+ & F–.  

Sol. dsoy Na rFkk F ,d v'kwU; vkWDlhdj.k voLFkk n'kkZrs gSaA 

  Na+ rFkk F–  
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1. O2– and F– have two shells while Li+ and B3+ have only one shell. Also, O2– > F– (for isoelectronic 
species, as Z increases, size decreases). 

gy- O2– o F– nks dks'k j[krs gSa tcfd Li+ o B3+ dsoy ,d dks'k j[krs gSaA lkFk gh] O2– > F– (lebysDVªkWfud Lih'kht ds 

fy,] tc Z c<+rk gS] vkdkj de gksrk gS)A   
 

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

 ,d ijek.kq vFkok vk;u esa nwljs bysDVªkWu dk ;ksx] nksuksa _.kkos'kksa esa çfrd"kZ.k ds dkj.k lnSo Å"ek'kks"kh gksrk gSA 
 

3. Nitrogen has half filled stable configuration, ns2np3. 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. ukbVªkstu esa v)Z iwfjr LFkk;h foU;kl] ns2np3 gksrk gSaA vr% ukbVªkstu dh vk;uu ,UFkSYih vkWDlhtu dh rqyuk esa 

T;knk gksrh gSA oxZ esa Åij ls uhps tkus ij dks'kkas dh la[;k c<+us ds dkj.k /kkfRod f=kT;k c<+rh gSA 
 

4. Lanthanide contraction is due to poor shielding of one of 4ƒ electron by another in the sub-shell. 

 ySUFksukbM ladqpu dk eq[; dkj.k 4ƒ d{kd ds bysDVªkWuksa dk leku midks'k esa mifLFkr vU; bysDVªkWu dk nqcZy 

ifjj{k.k gSA 

 
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).  

gy- f}rh; (4d Js.kh) rFkk r`rh; (5d Js.kh) laØe.k Js.kh dh ijek.kq f=kT;k yxHkx leku gksrh gSA ;g ifj?kVuk  

4f d{kdksa ds chp esa vkus ds dkj.k gksrh gS] ftuesa bysDVªkWuksa dks 5d Js.kh ds rRoksa ds d–d{kd esa bysDVªkWu Hkjus ls 

igys Hkjk tkrk gSA 5d d{kdksa ds iwoZ 4f d{kdksa esa bysDVªkWuksa dks Hkjus ds dkj.k ijek.kq f=kT;kvksa esa fu;fer deh 

gksrh gS] ftls ySUFksukbM ldqapu (lanthanide  contraction) dgrs gSa]tks vko';d :i ls c<+rs gq, ijek.kq Øekad ds 

lkFk ijek.oh; vkdkj esa gqbZ laHkkfor of̀) dh {kfriwfrZ djrk gSA ySUFkSukW;M ladqpu ds lexz izHkko ds dkj.k f}rh; 

,oa r`rh; laØe.k Js.kh ds rRoksa dh f=kT;k,¡ yxHkx leku gks tkrh gSaA (mnkgj.k Zr 160 pm rFkk Hf,159 pm) 

 
6. Element :  B S  P  F 
 I.E.(kJ mol–1) :  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, 2s2, 3s2 3p3) has 
a stable half filled electronic configuration than S (1s2, 2s2, 2p6, 3s2, 3p4). For this reason, ionization 
enthalpy of P is greater than S. 

gy- rRo :  B S  P  F 

 I.E.(kJ mol–1) :  801 1000  1011  1681 

 lkekU;r% tc ge vkorZ esa ck¡, ls nk¡, tkrs gSa] vk;uu ,UFkSYih] ijek.kq Øekad c<+us ds lkFk c<+rh gSA tc ge oxZ 

esa uhps tkrs gSa] vk;uu ,UFkSYih ?kVrh gSA P (1s2, 2s2, 3s2 3p3) dk v)Z&iwfjr bysDVªkWfud foU;kl]  

S (1s2, 2s2, 2p6, 3s2, 3p4) ls T;knk fLFkj gksrk gSA bl dkj.k] P dh vk;uu ,UFkSYih S ls T;knk gSA 

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

 ySUFksukWbM ladqpu] og̀n ƒ-midks'kksa }kjk izkIr vizHkkoh ifjj{k.k ds dkj.k gksrk gSA 

 
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 Mg2+ are diagonally related but Mg2+ having 
higher charge is smaller than Li+, so correct order is  Na+ > Li+ > Mg2+ > Be2+. 

  Be2+ = 0.31 Å 
  Mg2+ = 0.72 Å 
  Li+ = 0.76 Å 
  Na+ = 1.02 Å 
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gy. oxZ esa Åij ls uhps tkus ij ijek.kq Øekad c<+us ds lkFk vk;fud f=kT;k c<+rh gS tks fd dks'kksa dh la[;k c<+us ds 

dkj.k gksrh gSA ysfdu vkorZ ds vuqfn'k izHkkoh ukfHksdh; vkos'k c<+us ds dkj.k vk;fud f=kT;k ?kVrh gS D;ksafd 

bysDVªkWu leku dks'k esa tqM+rs gSaA Li+ rFkk Mg2+ esa fod.kZ lEcU/k gksrk gS] ysfdu Mg2+ ij vf/kd vkos'k gksus ds 

dkj.k ;g Li+ ls NksVk gksrk gSA vr% lgh Øe Na+ > Li+ > Mg2+ > Be2+ gSA 

  Be2+ = 0.31 Å 
  Mg2+ = 0.72 Å 
  Li+ = 0.76 Å 
  Na+ = 1.02 Å 
 

9. For isoelectronic species, ionic radii  
eargchNuclear

1
. 

 
 So, correct order of ionic radii is 8O2– > 9F– > 11Na+ > 12Mg2+ > 13Al3+.  

gy % lebysDVªkWfud Lih'kht ds fy,] vk;fud f=kT;k 
kvkos'ukfHkdh;

1
. 

 vr% vk;fud f=kT;k dk lgh Øe 8O2–  > 9F–  > 11Na+ > 12Mg2+ > 13Al3+ gSA 

 

10. 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. 

Sol. tc oxZ esa Åij ls uhps dh vksj tkrs gSa] rks bysDVªkWu xzg.k ,UFkSYih dk eku de _.kkRed gksxk D;ksafd ijek.kq dk 

vkdkj c<+ tkrk gS rFkk ftlds ifj.kke Lo:i vkxUrqd bysDVªkWu ukfHkd ls vis{kkd`r vf/kd nwjh ij gksrs gaSA  

 F dh _.kkRed bysDVªkWu xzg.k ,aFkSYih dk eku Cl ls de gksrk gSA blls ;g iznf'kZr gksrk gS fd tc bysDVªkWu F esa 

tqM+rk gS] rks vkxUrqd bysDVªkWu vis{kkd`r NksVs n = 2 ÅtkZ Lrj esa izos'k djrk gS rFkk bl ÅtkZ Lrj esa mifLFkr 

vU; bysDVªkWuksa ls lkFkZd izfrd"kZ.k vuqHko djrk gSA blh izdkj ls Cl dh fLFkfr esa] bysDVªkWu vis{kkd`r cM+s n = 3 

ÅtkZ Lrj esa izos'k djrk gS] ftlds ifj.kkeLo:i Cl esa mifLFkr vf/kd cM+s fjDr {ks=k ds dkj.k bysDVªkWu bysDVªkWu 

izfrd"kZ.k de yxrk gSA vr% lgh Øe Cl > F > Br > I gSA 

 
11. Order of ionic radii Ca2+ < K+ < Cl– < S2– 
 In isoelectronic species, as Z increases, size decreases. 

 vk;fud f=kT;k dk Øe Ca2+ < K+ < Cl– < S2– 

 lebysDVªkWfud Lih'kht esa Z esa o`f) ds lkFk vkdkj esa deh gksrh gSA 

 

12. Order of increasing
1EIH : 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. 

gy- dk c<+rk gqvk Øe
1EIH : Ba < Ca < Se < S < Ar  

 Ba < Ca ; Se < S : ,d oxZ esa Åij ls uhps tkus ij vkdkj esa o`f) gksrh gSA vr% vk;uu ,aFkSYih esa deh vkrh gSA 

pawfd Ar : ,d vfØ; xSl gS] vr% bldh vk;uu ,aFkSYih dk eku vf/kdre gSA 

 

13. Na  Na+ + e–  Ist I.E. = 5.1 eV 

 Na+ + e–  Na  Electron gain enthalpy of Na+    

 Because reaction is reverse, so egH = – 5.1 eV. 

Sol. Na  Na+ + e–  Ist I.E. = 5.1 eV  

 Na+ + e–  Na  Na+ ds fy, bysDVªkWu xzg.k ,UFkSYih  

 pwafd vfHkfØ;k foijhr gS] vr% egH = – 5.1 eV. 
 

14. These are isoelectronic species. 
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 As negative charge increases, ionic radius increases. 

Sol. ;g lebysDVªkWfud Lih'kht gSA  

 tSls gh _.kkos'k c<+rk gS] vk;fud f=kT;k Hkh c<+rh gSA 

 
15. I.P1 = Sc > Na > K > Rb 
 

16. Isoelectronic species (lebysDVªkWfud Lih'kht) :  

 O2–, F–, Na+, Mg2+ (All contain 10 electrons) (lHkh esa 10 bysDVªkWu mifLFkr gSA)  
 

JEE(MAIN) ONLINE PROBLEMS 
 

3. Valence shell number indicates period number 6 ns2np4 correspond to group 16. 

Sol. la;ksth dks'k la[;k vkorZ la[;k 6 rFkk ns2np4 lewg la[;k 16 dks iznf'kZr djrk gSA 
 

5. 3rd I.E >> 2nd I.E.  
 Therefore both belong grop 2. 
 Ist I.E. for element 'B' element 'A' therefore 'B' present below 'A'.  
 

6. Elements involved are Al, Si, P * As. Ionisation enthalpy increases on moving L to R & decreases on 
moving T to B. 

  P atom will have highest ionisation enthalpy. 
 

7. Isoelectronic series : Mg2+ < Na+ < F– < O2– 
 When negative charge increase, increase the radius of ion. 
 

8. Down the group electronegativity decreases and atomic radius increases  

 oxZ esa uhps tkus ij fo|qr_.kkRedrk esa deh rFkk ijek.kq f=kT;k esa o`f) gksrh gSA  
 

9. Decrease in both atomic and ionic radii  

 ijekf.od f=kT;k ,oa vk;fud f=kT;k nksuksa es deh 
 

10. Be (diagonal relationship).  

 Be ¼fod.kZ lEcU/k½  
 

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

 oxZ es uhps tkus ij vkdkj c<+rk gS vko`rZ esa cka;s ls nka;s tkus ij vkdkj ?kVRkk gSA  
 

12.  

Element Al Si P S Ga Ge Se Te 

E.N. 1.5 1.8 2.1 2.5 1.6 1.8 2.4 2.1 
 

13. [Og118] 8s2 is configuration for Z = 120  

 it will belong to IInd group. (Alkaline earth metal)  

Sol. Z = 120 ds fy, foU;kl [Og118] 8s2 gSA  

 ;g IInd oxZ lEcfU/kr gSA ¼{kkjh; e`nk èkkrq½  
 

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

 lebysDVªkWfud Lih'kht esa bysDVªksuks dh la[;k leku gksrh gS ijUrq ijek.kq Øekda ;k ukfHkdh; vkos'k es o`f) ds 

lkFk lkFk vkdkj esa deh vkrh gSA  

 
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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16. Mo Wr r due to lanthanoid contraction ysUFkSukbM ladqpu dh otg ls  

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

 Be, B dh rqyuk esa U;wu ukfHkdh; vkos'k] vf/kd izFke vk;uu ,sUFkSYih j[krk gSA  

 

19. Theory based  

 lS)kfUrd  

 

20. Correct order of ionisation energy will be : Na < Al < Mg < Si  

 vk;uu ÅtkZvksa dk lgh Øe gksxk % Na < Al < Mg < Si  

 

21. 
 

C N O F 
Size decreases 

Cl 

Br 

Size increases  

 
C N O F 

vkdkj ?kVrk gS 

Cl 

Br 

vkdkj c<+rk gS 

 

 

 

 

22. Non-metal oxides are acidic in nature 
 alkali metal oxides are basic in nature 
 Al2O3 is amphoteric. 

 vèkkfRod vkWDlkbM vEyh; izd`fr ds gksrs gSA 

 {kkjh; èkkrq vkWDlkbM {kkjh; izd`fr ds gksrs gSA 

 Al2O3 mHk;èkehZ gSA  
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