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SOLUTION OF CHEMICAL BONDING 
 

CHEMICAL BONDING-4 
 

EXERCISE # 1 
 

PART–I (Hkkx–I) 
 

A-1. (a) Hydrogen molecule (H2) :  H2 : (1s)2  

 Its bond order, therefore, is = 1
2

02

2

NN ab 





 

 (b) Cation of hydrogen molecule (H2
+) :  H2

+ : (1s)1  
 Its bond order, therefore, is = 1/2 (1 – 0) = 1/2  

 (c) Helium molecule (He2) :  He2 : (1s)2 (*1s)2  
 Its bond order, therefore, is ½(2 – 2) = 0  

 (d) Lithium molecule (Li2) :  (1s)2   (*1s)2  (2s)2  
 Its bond order, therefore, is 1/2(4 – 2) = 1.  

 (e) Beryllium (Be2) : (1s)2   (*1s)2  (2s)2 (*2s)2    
 Its bond order, therefore, is 1/2(4 – 4) = 0.  

 (f) Boron (B2) : (1s)2  (*1s)2  (2s)2  (*2s)2  (2p1
x = 2p1

y) (pz)0 

 Its bond order, therefore, is 1/2(6 – 4) = 1.  

gy % (a) gkbMªkstu v.kq (H2) :  H2 : (1s)2  

 bldk ca/kØe = 1
2

02

2

NN ab 





 

 (b) gkbMªkstu v.kq dk /kuk;u (H2
+) :  H2

+ : (1s)1  

 bldk ca/kØe = 1/2 (1 – 0) = 1/2  

 (c) ghfy;e v.kq (He2) :  He2 : (1s)2 (*1s)2  

 bldk ca/kØe ½(2 – 2) = 0  

 (d) fyfFk;e v.kq (Li2) :  (1s)2   (*1s)2  (2s)2  

 bldk ca/kØe 1/2(4 – 2) = 1.  

 (e) csjhfy;e (Be2) : (1s)2   (*1s)2  (2s)2 (*2s)2    

 bldk ca/kØe 1/2(4 – 4) = 0.  

 (f) cksjkWu (B2) : (1s)2  (*1s)2  (2s)2  (*2s)2  (2p1
x = 2p1

y) (pz)0 

 bldk ca/kØe 1/2(6 – 4) = 1. 
 

A-3. Complex exists as NO+ and [BF4]– . NO+ is isoelectronic with N2 ; so 1s2, *1s2, 2s2, *2s2, 2p2
x = 

2p2
y, 2pz

2 , then its bond order is 
2

4–10
 = 3   

gy % ladqy ;kSfxd NO+ vkSj [BF4]– ds :i esa vfLrRo esa jgrk gSA NO+ rFkk N2 lebysDVªkWfud gS] vr%  1s2, *1s2, 

2s2, *2s2, 2p2
x = 2p2

y, 2pz
2 , rc bldk ca/k Øe 

2

4–10
 = 3.  

 

PART–II (Hkkx–II) 

A-1. The electron density is zero in the nodal plane during the formation of a molecular orbital from atomic 
orbitals of the same atom.  

gy % leku ijek.kq ds ijek.oh; d{kd ls ,d vkf.od d{kd ds fuekZ.k esa uksMy ry esa bysDVªkWu ?kuRo 'kwU; gksrk gSA  
 

A-4. (A) Bond order of N2
+ = 2.5 ;  The bond order of  O2

+
  1/2(10 – 5) = 2.5. 

 (B) Bond order of F2 = 1 ;  The bond order of  Ne2  = 0. 
 (C) Bond order of O2 = 2 ; The bond order of  B2  = 1. 
 (D) Bond order of C2 = 2 ;  The bond order of  N2  = 3.   
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Sol. (A) N2
+ dk ca/k Øe = 2.5 ;  O2

+
  dk ca/k Øe 1/2(10 – 5) = 2.5. 

 (B) F2 dk ca/k Øe = 1 ;  Ne2  dk ca/k Øe = 0. 

 (C) O2 dk ca/k Øe = 2 ; B2  dk ca/k Øe = 1. 

 (D) C2 dk ca/k Øe = 2 ;  N2  dk ca/k Øe = 3.  
 

A-6. N2
2– :  1s2 *1s2 2s2 *2s2 2px

2   2py
2 2pz

2 2px
1 *2py

1. 

  B.O. N2
2– = 

2

6–10
= 2. ; B.O. O2 = 

2

6–10
 = 2. 

 NO– isoelectronic with O2 so B.O. = 
2

6–10
 = 2. 

 All have same number of electrons (i.e. 16) so isoelectronic. 

gy- N2
2– :  1s2 *1s2 2s2 *2s2 2px

2   2py
2 2pz

2 2px
1 *2py

1. 

 N2
2– dk ca/k Øe  = 

2

6–10
 = 2. ;  O2 dk ca/k Øe  = 

2

6–10
 = 2. 

 NO– , O2 dk lebysDVªkWfud gS] vr% ca/k Øe = 
2

6–10
 = 2. 

 lHkh leku la[;k esa bysDVªkWu j[krs gS] (vFkkZr~ 16) vr% lebysDVªkWfud gSaA  
 

B-1. B2 bond order = 1 ; C2 bond order = 2 ; F2 bond order = 1 ; O2
– bond order = 1.5 

 bond order 1/bond length.  

 B2 ca/k Øe = 1 ; C2 ca/k Øe = 2 ; F2 ca/k Øe = 1 ; O2
– ca/k Øe = 1.5 

 ca/k Øe 1/ca/k yEckbZ  

 

B-2. (A) NO– is derivative of O2 and isoelectronic with O2. 

 So (1s)2  (*1s)2  (2s)2  (*2s)2  2pz)2 (2p2
x = 2p2

y ) (*2px
1 = *2p1

y) and 2 unpaired electrons. 

 (B) O2
2– : (1s)2 (*1s)2 (2s)2 (*2s)2 2pz)2 (2p2

x = 2p2
y) (*2px

2 = *2p2
y) and no unpaired 

electrons. 

 (C) CN– is derivative of and isoelectronic with N2 : (1s)2 (*1s)2 (2s)2 (*2s)2 (2p2
x = 2p2

y) 2pz)2  
and no unpaired electron. 

 (D) CO is derivative of and isoelectronic with N2 : (1s)2 (*1s)2 (2s)2 (*2s)2 (2p2
x = 2p2

y) 2pz)2  
and no unpaired electron.  

gy % (A) NO–, O2 dk O;qRiUu gS rFkk O2 ds lkFk lebysDVªksfud (1s)2 (*1s)2 (2s)2 (*2s)2 2pz)2 (2p2
x = 

2p2
y) (*2px

1 = *2p1
y) vkSj 2 v;qfXer bysDVªkWu gSA  

 (B) O2
2– : (1s)2 (*1s)2 (2s)2 (*2s)2 2pz)2 (2p2

x = 2p2
y) (*2px

2 = *2p2
y) dksbZ v;qfXer bysDVªksu ugha gSA  

 (C) CN– dk O;qRiUu gS rFkk N2 ds lkFk lebysDVªksfud : (1s)2 (*1s)2 (2s)2 (*2s)2 (2p2
x = 2p2

y) 2pz)2 

vkSj dksbZ v;qfXer bysDVªkWu ugha gSA  

 (D) CO, N2 dk O;qRiUu ,oa lebysDVªkWfud gS (1s)2 (*1s)2 (2s)2 (*2s)2 (2p2
x = 2p2

y) 2pz)2 vkSj dksbZ 

v;qfXer bysDVªkWu ugha gSA  
 

B-3.   O2 O2
– O2

2– O2
+ 

 Bond Order  2 1.5 1 2.5 

gy. cU/k Øe  O2 O2
– O2

2– O2
+ 

   2 1.5 1 2.5 
 

B-5. From MOT & bond order values.  

 MOT o ca/k Øe ekuks ls  
 

C-1. The strength of metallic bonds depends upon the number of mobile electron(s) per atom. Sodium has 
only one mobile electron per atom where as iron has 8 mobile electrons per atom. 

 fdlh Hkh /kkfRod ca/k dh izcyrk bl ckr ij fuHkZj djrh gS fd mlesa izfr ijek.kq xfr'khy bysDVªkWu fdrus gSA Na 

esa izfr ijek.kq ek=k ,d rFkk vk;ju esa izfr ijek.kq vkB (8) xfr'khy bysDVªkWu gSaA 

 

C-2. Electron sea model of metallic bonding. 

 /kkfRod ca/k dk bysDVªkWu leqnz ekWMyA 
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C-3. Cu, Ag, Zn are solids at room temperature where as mercury is liquid.  

 Cu,Ag, Zn dejs ds rki ij Bksl gS tcfd edZjh nzo gSA  

 

EXERCISE # 2 
 

PART – I (Hkkx - I) 
 

1. (1s)2 (*1s)2 (2s)2 (*2s)2 (2p2
x = 2p2

y) 2pz)2  ; number of anti bonding electrons in N2  is 4. 
 * represents antibonding molecular orbitals.  

gy % (1s)2 (*1s)2 (2s)2 (*2s)2 (2p2
x = 2p2

y) 2pz)2 ; N2  esa izfrca/kh bysDVªkWu dh la[;k 4 gSA  

 * izfrca/kh vkf.od d{kd dks n'kkZrk gSA  
 

2. B.O. ca/k Øe = 
2

410
= 

2

6
 = 3  

 

3. 

2e
H  = (1s2)(1

*s1)   B.O. =
2

12 
  =

2

1
   

  

2e
H = (1s2)(1

*s1)   ca/k Øe = 
2

12 
 =  

2

1
 

 

4. B2 : (1s)2(
1s)2(2s)2(2s)2(2Px

1 = 2Py
1)  

 B.O. ca/k Øe = 
2

45   = 
2

1  > 0  

 Rest all have zero B.O.    

 ckdh lHkh ds ca/k Øe 0 gSA  
 

5. (A) O2
– B.O = 1½ (B) O2  B.O = 2  (C) O2

+ = 2½  (D) O2
2 – = 1 

 Bond order 
lengthbond

1
   ca/k Øe 

Zca/k yEckb

1
 

 

6. B.O. 
lengthBond

1
   (ca/k Øe  

Zca/k yEckb

1
 ) 

 

7.    NO–  >  NO   >  NO+  (bond length) 
 Bond order   2.0 2.5 3 
    H2  >  H2

+   >  He2
+  (bond energy) 

 Bond order   1 0.5 0.5 
 (In He2

+ more electron in antibonding MO's) 
    NO2

+  >  NO2   >  NO2
–  (bond angle) 

 Bond angle  180º 133º 115º 
    O2

2–  <  O2
+   < O2  (paramagnetic moment) 

       No. of unpaired e–  0 1 2   

gy%     NO–  >  NO   >  NO+  (ca/k yEckbZ) 

 ca/k Øe   2.0 2.5 3 

    H2  >  H2
+   >  He2

+  (ca/k ÅtkZ) 

 ca/k Øe   1 0.5 0.5 

 (He2
+ esa] vkcU/kh MO's esa vf/kd bysDVªkWu gksrs gSA) 

    NO2
+  > NO2   > NO2

–  (ca/k dks.k) 

 ca/k dks.k   180º 133º 115º 

    O2
2–  <  O2

+   < O2  (vuqpqEcdh; vk?kw.kZ) 

       v;qfXer bysDVªkWuksa dh la[;k 0 1 2 
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8. He2
+ bond order = 

2

1

2

12


 ; O2
– bond order = 5.1

2

710


  

 C2 bond order = 2
2

48


 ;  NO bond order = 5.2
2

510


  

 Bond order  bond dissociation energy. 
 

gy. He2
+ cU/k Øe = 

2

1

2

12


 ; O2
– cU/k Øe = 5.1

2

710


  

 C2 cU/k Øe = 2
2

48


  ;  NO cU/k Øe = 5.2
2

510


  

 cU/k Øe  cU/k fo;kstu ÅtkZ  

 

9. N2 : (1s)2 (*1s)2 (2s)2 (*2s)2 (2p2
x = 2p2

y) 2pz)2  
 The bond order of N2 is 1/2(10 – 4) = 3. 

 N2
+ : (1s)2 (*1s)2 (2s)2 (*2s)2 (2p2

x = 2p2
y) 2pz)1  

 The bond order of N2
+ is 1/2(9 – 4) = 2.5. 

 O2 : (1s)2 (*1s)2 (2s)2 (*2s)2 (2pz)2 (2p2
x = 2p2

y) (*2px
1 = *2p1

y) 
 The bond order of O2  1/2(10 – 6) = 2. 

 O2
– : (1s)2 (*1s)2 (2s)2 (*2s)2 (2pz)2 (2p2

x = 2p2
y) (*2px

2 = *2p1
y) 

 The bond order of O2  1/2(10 – 7) = 1.5. 

 NO+ derivative of O2 and isoelectronic with O2
2+ ; so (1s)2 (*1s)2 (2s)2 (*2s)2 2pz)2 (2p2

x = 2p2
y)   

 The bond order of NO+ 1/2(10 – 4) = 3. 

 NO derivative of O2 and isoelectronic with O2
+; (1s)2 (*1s)2 (2s)2 (*2s)2 2pz)2 (2p2

x=2p2
y), 

*2px)1 
 The bond order of NO is 1/2(10 – 5) = 2.5. 

 Bond order 1/bond length  bond dissociation energy.   

gy % N2 : (1s)2 (*1s)2 (2s)2 (*2s)2 (2p2
x = 2p2

y) 2pz)2 

 N2 ¼ukbVªkstu½ dk ca/k Øe gS 1/2(10 – 4) = 3. 

 N2
+ : (1s)2 (*1s)2 (2s)2 (*2s)2 (2p2

x = 2p2
y) 2pz)1 

 N2
+ dk ca/kØe gSA 1/2(9 – 4) = 2.5. 

 O2 : (1s)2 (*1s)2 (2s)2 (*2s)2 (2pz)2 (2p2
x = 2p2

y) (*2px
1 = *2p1

y) 

 vkWDlhtu O2  dk ca/k Øe gSA 1/2(10 – 6) = 2. 

 O2
– : (1s)2 (*1s)2 (2s)2 (*2s)2 (2pz)2 (2p2

x = 2p2
y) (*2px

2 = *2p1
y) 

 O2  dk ca/k Øe gSA 1/2(10 – 7) = 1.5. 

 NO+ tks O2 dk O;qRiUu gS vkSj O2
2+; ls lebysDVªksfud gS] (1s)2 (*1s)2 (2s)2 (*2s)2 2pz)2 (2p2

x=2p2
y)  

 NO+
  dk ca/k Øe gS 1/2(10 – 4) = 3. 

 NO tks O2 dk O;qRiUu gS rFkk O2
+

 ; (1s)2 (*1s)2 (2s)2 (*2s)2 2pz)2 (2p2
x=2p2

y), *2px)1 

 NO dk ca/k Øe gS is 1/2(10 – 5) = 2.5. 

 ca/k Øe 1/ca/k yEckbZ  ca/k fo;kstu ÅtkZA 
 

10. N2O4 

  

 O2
–, NO2 and ClO2 are odd electron species. (O2

–, NO2 rFkk ClO2 ds ikl v;qfXer e– gSA) 

 
11. Metallic bond results from the electrical attractions among positively charged metal ions and mobile, 

delocalised electrons belonging to the crystal as a whole.  

gy % /kuvkosf'kr /kkfRod vk;uksa rFkk xfr'khy foLFkkuhd`r bysDVªkWu ds e/; oS|qr vkd"kZ.k ds QyLo:i /kkfRod ca/k 

curk gSA  
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PART – II (Hkkx - II) 
 

1. N2
+,  N2

– , O2
+, C2

+  have fractional bond order. 

Sol. N2
+,  N2

– , O2
+, C2

+  fHkUukRed ca/k dks.k j[krs gSA  

 

PART – III (Hkkx - III) 
 
1. O2

2+ bond order = 3, NO+ bond order = 3, CN– bond order = 3, CN+ bond order = 2   

 O2
2+ ca/k Øe = 3, NO+ ca/k Øe = 3, CN– ca/k Øe = 3, CN+ ca/k Øe = 2  

 

2. (A) ON:
.


  (B)   (C)   (D) 

 
 

3. In FO+ total no. of electrons = 16, so bond order will be 2. 
 In FO– total number of electrons = 18, so bond order will be 1. 

gy. FO+ esa dqy bysDVªkWuksa dh la[;k = 16, vr% cU/k Øe 2 gksxkA 

 FO– esa dqy bysDVªkWuksa dh la[;k 18 gS] vr% cU/k Øe 1 gksxkA 
 

4. (A) O2
+ : (1s)2  (*1s)2  (2s)2  (*2s)2  (2pz)2  (2p2

x = 2p2
y ) (*2px

1 = *2py) 

 (B) NO is derivative of O2: NO(O2
+) (1s)2 (*1s)2 (2s)2 (*2s)2  (2pz)2 (2p2

x = 2p2
y) (*2px

1 = *2py) 

 (C) O2
– : (1s)2  (*1s)2  (2s)2  (*2s)2  (2pz)2  (2p2

x = 2p2
y ) (*2px

2 = *2p1
y) 

 (D) B2 : (1s)2  (*1s)2  (2s)2  (*2s)2  (2p1
x = 2p1

y) (pz)0  

gy- (A) O2
+ : (1s)2  (*1s)2  (2s)2  (*2s)2  (2pz)2  (2p2

x = 2p2
y ) (*2px

1 = *2py) 

 (B) NO, O2 dk O;qRiUu gS : NO(O2
+) (1s)2 (*1s)2 (2s)2 (*2s)2  (2pz)2 (2p2

x = 2p2
y) (*2px

1 = *2py) 

 (C) O2
– : (1s)2  (*1s)2  (2s)2  (*2s)2  (2pz)2  (2p2

x = 2p2
y ) (*2px

2 = *2p1
y) 

 (D) B2 : (1s)2  (*1s)2  (2s)2  (*2s)2  (2p1
x = 2p1

y) (pz)0  
 

5. Facts rF;A 
 

6. Facts rF;A 
 

7. Facts rF;A  

 

PART – IV (Hkkx - IV) 

1.  (A)  

 Bond order  stability (i.e., bond strength)  

 (B) Helium molecule (He2) :  He2 : (1s)2 (*1s)2  
 Bond order of He2 is ½(2 – 2) = 0  
 The molecular orbital description of He2 predicts two electrons in a bonding orbital and two electrons in 

an antibonding orbital, with a bond order of zero - in other words, no bond. The noble gas He has not 
significant tendency to form diatomic molecules and, like the other noble gases, exists in the form of 
free atoms.  

 (C) Carbon molecule (C2) : (1s)2  (*1s)2  (2s)2  (*2s)2  (2p2
x = 2p2

y) or  KK (2s)2  (*2s)2  (2p2
x 

= 2p2
y ) 

 Lithium molecule (Li2) :  (1s)2   (*1s)2  (2s)2  

 Peroxide (O2
2–) :  (1s)2  (*1s)2  (2s)2  (*2s)2  (2pz)2  (2p2

x = 2p2
y) (*2px

2 = *2p2
y) 

 As all electrons are paired so C2, Li2 and O2
2– are diamagnetic. 

 (D) Fluorine  molecule (F2) : (1s)2  (*1s)2  (2s)2  (*2s)2  (2pz)2  (2p2
x = 2p2

y) (*2px
2 = *2p2

y) 
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Sol. (A)  

 vkca/k Øe LFkkf;Ro (vFkkZr~ vkca/k lkeF;Z)  

 (B) ghfy;e v.kq (He2) :  He2 : (1s)2 (*1s)2  

 He2 dk ca/k Øe ½(2 – 2) = 0 gSaA  

 He2 v.kq ds vkf.od d{kd o.kZu esa] nks bysDVªkWu ca/kh d{kd esa rFkk nks bysDVªkWu çfrca/kh d{kd esa mifLFkr gSA 

bldk caèk Øe 'kwU; gksrk gSA nwljs 'kCnksa esa dksbZ ca/k ugha curk gSaA vU; ukscy xSlksa ds leku vfØ;@ukscy xSl 

He  Hkh f}ijek.kqd v.kq esa vfLrRo ugha j[krk gSa rFkk ,dy•ijek.kq ds :i esa vfLrRo j[krk gSaA  

 (C) dkcZu v.kq (C2) : (1s)2  (*1s)2  (2s)2  (*2s)2  (2p2
x = 2p2

y) or  KK (2s)2  (*2s)2  (2p2
x = 2p2

y ) 

 fyfFk;e v.kq (Li2) :  (1s)2   (*1s)2  (2s)2  

 ijvkWDlkbM (O2
2–) :  (1s)2  (*1s)2  (2s)2  (*2s)2  (2pz)2  (2p2

x = 2p2
y) (*2px

2 = *2p2
y) 

 pwafd lHkh bysDVªkWu ;qfXer gS] vr% C2, Li2 rFkk O2
2– çfrpqEcdh; gSaA 

 (D) ¶yksjhu v.kq (F2) : (1s)2  (*1s)2  (2s)2  (*2s)2  (2pz)2  (2p2
x = 2p2

y) (*2px
2 = *2p2

y) 
 

2. (D) It is correct statement. (D) ;g lgh dFku lgh gSaA 

 

3. (B) Oxygen molecule (O2) : (1s)2 (*1s)2 (2s)2 (*2s)2 (2pz)2 (2p2
x = 2p2

y) (*2px
1 = *2p1

y) 
 Bond order = 1/2(10 – 6) = 2.0, 

 O2
+ : (1s)2  (*1s)2  (2s)2  (*2s)2  (2pz)2  (2p2

x = 2p2
y ) (*2px

1 = *2p0
y) 

 Bond order = 1/2(10 – 5) = 2.5. 

 Nitrogen molecule (N2) : (1s)2  (*1s)2  (2s)2  (*2s)2  (2p2
x = 2p2

y ) 2pz)2  
 The bond order of N2 is 1/2(10 – 4) = 3.  

 N2
+ : (1s)2  (*1s)2  (2s)2  (*2s)2  (2p2

x = 2p2
y ) 2pz)1  

 Bond order = 1/2(9 – 4) = 2.5. 

gy- (B) vkWDlhtu v.kq (O2) : (1s)2 (*1s)2 (2s)2 (*2s)2 (2pz)2 (2p2
x = 2p2

y) (*2px
1 = *2p1

y) 

 ca/k Øe = 1/2(10 – 6) = 2.0, 

 O2
+ : (1s)2  (*1s)2  (2s)2  (*2s)2  (2pz)2  (2p2

x = 2p2
y ) (*2px

1 = *2p0
y) 

 ca/k Øe  = 1/2(10 – 5) = 2.5. 

 ukbVªkstu v.kq (N2) : (1s)2  (*1s)2  (2s)2  (*2s)2  (2p2
x = 2p2

y ) 2pz)2  

 N2 dk ca/k Øe 1/2(10 – 4) = 3 gSaA  

 N2
+ : (1s)2  (*1s)2  (2s)2  (*2s)2  (2p2

x = 2p2
y ) 2pz)1  

 ca/k Øe = 1/2(9 – 4) = 2.5.  

 

(9-11). B2 (10 e)  
2

1s  < 
2

*1s  < 
2

2s  < 
2

* 2s  < 
1 1

x y( 2p 2p )    < *2pz.  

 Nb = 6 e, Na = 4 , B.O. = b aN N

2


 = 

6 4

2


 = 1  

 And S.P. mixing occurs, Paramagnetic in nature, HOMO is BMO. 

 (rFkk S.P. lfEeJ.k izkIr gksrk gS] vuqpqEcdh; izd`fr, HOMO, BMO gSA) 

 2O
 (15 e)  

2

1s  < 
2

*1s  < 
2

2s  < 
2

* 2s  < 
2

z2p  < 
2 2

x y( 2p 2p )    < (
1

x* 2p  = *2py) < *2pz  

 Nb = 10 e, Na = 5 , B.O. = b aN N

2


 = 

10 5

2


 = 2.5   

 And no S.P. mixing occur, Paramagnetic in nature, HOMO is ABMO. 

 (rFkk S.P. lfEeJ.k izkIr ugha gksrk gS] vuqpqEcdh; izd`fr, HOMO, ABMO gSA) 
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 F2 (18 e)  
2

1s  < 
2

*1s  < 
2

2s  < 
2

* 2s  < 
2

z2p  < 
2 2

x y( 2p 2p )    < (
2

x* 2p  = 
2

y* 2p ) < *2pz  

 Nb = 10 e, Na = 8 , B.O. = b aN N

2


 = 

10 8

2


 = 1    

 And no S.P. mixing occur, Diamagnetic in nature, HOMO is ABMO 

(rFkk S.P. lfEeJ.k izkIr gksrk gS] izfrpqEcdh; izd`fr, HOMO, ABMO gSA)

 C2 (12 e)  
2

1s  < 
2

*1s  < 
2

2s  < 
2

* 2s  < 
2 2

x y( 2p 2p )    < *2pz.  

 Nb = 8 e, Na = 4 , B.O. = b aN N

2


 = 

8 4

2


 = 2  

 And S.P. mixing occur, Diamagnetic in nature, HOMO is BMO.  

(rFkk S.P. lfEeJ.k izkIr gksrk gS] izfrpqEcdh; izd`fr, HOMO, BMO gSA) 

 
 

EXERCISE # 3 
 

PART – I (Hkkx - I) 
 

2. O2
– is derivative of O2 and has 17 electrons. So its molecular orbital electronic configuration is  

 21s
 21

*
s

 22s
 22

*
s

 2
2 zp

 2
2 xp

 2
2 yp

 2
2

*
xp

 1
2

*
yp

  

 As it contains one unpaired electron in *2py
1 molecular orbital so it is paramagnetic. Rest all species 

have paired electrons so diamagnetic.  

gy- O2
– , O2 dk O;qRiUu gksrk gS o 17 e– j[krk gSA blfy, bldk v.kq d{kd bysDVªkWfud foU;kl gSaA  

 21s
 21

*
s

 22s
 22

*
s

 2
2 zp

 2
2 xp

 2
2 yp

 2
2

*
xp

 1
2

*
yp

  

 pawfd ;g *2py
1 v.kqd{kd esa ,d v;qfXer bysDVªkWu j[krk gS blfy, ;g vuqpqEcdh; gksrk gSA ckdh lHkh ;qfXer 

bysDVªkWu j[krs gS blfy, izfrpqEcdh; gksrs gSA  

 

3. Molecular orbital electronic configuration is  21s
 21

*
s

 22s
 22

*
s

 2
2 zp

 2
2 xp

 2
2 yp

 1
2

*
xp

 0
2

*
yp

  

 As it contains one unpaired electron it is paramagnetic and bond order = (10 – 5) / 2 = 2.5 (O2 = 2.0). 

gy- vkf.od d{kd bysDVªkWfud foU;kl 21s
 21

*
s

 22s
 22

*
s

 2
2 zp

 2
2 xp

 2
2 yp

 1
2

*
xp

 0
2

*
yp

 gSA 

 blesa ,d v;qfXer bysDVªkWu gksrk gSA vr% ;g vuqpqEcdh; gS vkSj cU/k Øe = (10 – 5) / 2 = 2.5 (O2 = 2.0). 

 

5. Bond order = b aN –N

2
 

 CO = 21s
 21s

* 22s
 22s

* 2
x2p

 2
y2p

 2
z2p

    

 Bond order of CO = 10 – 4 / 2 = 3 

 NO–   21s
 21s

* 22s
 22s

* 2
z2p

 2
x2p

 2
y2p

 1
x2p

* 1
y2p

*   

 Bond order of NO– = 10 – 6 / 2 = 2 

 NO+    21s
 21s

* 22s
 22s

* 2
z2p

 2
x2p

 2
y2p

     

 Bond order of NO+ = 10 – 4 / 2 = 3 

 CN–  21s
 21s

* 22s
 22s

* 2
x2p

 2
y2p

 2
z2p

       

 Bond order of CN– = 10 – 4 / 2 = 3 

 N2    21s
 21s

* 22s
 22s

* 2
x2p

 2
y2p

 2
z2p

      

 Bond order of N2 = 10 – 4 / 2 = 3.  

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Chemical Bonding-IV 
 

 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVCBO - 8 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

gy- cU/k Øe =  b aN –N

2
 

 CO = 21s
 21s

* 22s
 22s

* 2
x2p

 2
y2p

 2
z2p

       

 CO esa cU/k Øe = 10 – 4 / 2 = 3 

 NO–   21s
 21s

* 22s
 22s

* 2
z2p

 2
x2p

 2
y2p

 1
x2p

* 1
y2p

*  

 NO– esa cU/k Øe = 10 – 6 / 2 = 2 

 NO+    21s
 21s

* 22s
 22s

* 2
z2p

 2
x2p

 2
y2p

      

 NO+ esa cU/k Øe = 10 – 4 / 2 = 3 

 CN–  21s
 21s

* 22s
 22s

* 2
x2p

 2
y2p

 2
z2p

      

 CN– esa cU/k Øe = 10 – 4 / 2 = 3 

 N2    21s
 21s

* 22s
 22s

* 2
x2p

 2
y2p

 2
z2p

         

 N2 esa cU/k Øe = 10 – 4 / 2 = 3 

 
6. KO2 exists as K+  & O2

– . 
 In O2

–, superoxide ion there are total number of electrons = 16 + 1 = 17. 

 MOT configuration =  21s
  21s

*  22s
  22s

*  2
z2p

  2
x2p

  2
y2p

  2
x2p

*  1
y2p

*  

 O2
– has one unpaired electron in antibonding *2py

1 . So it is paramagnetic. 

gy- KO2 , K+  & O2
– esa jgrk gSA 

 O2
–, lqij vkWDlkbM vk;u esa] dqy bysDVªkWu la[;k = 16 + 1 = 17. 

 vkf.od d{kd vfHkfoU;kl = 21s
  21s

*  22s
  22s

*  2
z2p

  2
x2p

  2
y2p

  2
x2p

*  1
y2p

*  

 O2
– ds izfrcU/kh vkf.od d{kd *2py

1 esa ,d v;qfXer bysDVªkWu gSA vr% ;g vuqpqEcdh; gSA 


7. Statement-1 : Germanium is a semiconductor, where the energy gap between adjacent bands is 

sufficiently small for thermal energy to be able to promote a small number of electrons from the full 
valence band to the empty conduction band. This leaves both bands partially filled, so the material can 
conduct electricity. 

 Statement-2 :  Incorrect statement. 

gy- oDrO;-1 : teksZfu;e ,d v)Zpkyd gS] ftles nks lehiorhZ cS.M ds e/; ÅtkZ vUrjky ml rkih; ÅtkZ dh rqyuk 

esa] i;kZIr NksVk gksrk gS tks fd dqN la[;k esa bysDVªkWu dks] iw.kZ iwfjr la;kstdrk cS.M ls] fjDr pkydrk cS.M esa 

LFkkukUrfjr dj ldrh gSA bl izdkj nksuksa cS.M vkaf'kd :i ls Hkjs gksrs gS] vr% inkFkZ fo|qr dk pkyu djrk gSA 

 oDrO;-2 : dFku lgh ugha gSA 

 
8. Due to small size of B, it is very difficult to remove the electrons from boron to form ionic bond as it will 

require very high energy. On the other hand, due to its very small size having high polarising power 
causes greater polarisation and eventually significant covalent character according to Fajan's rule. 

gy- B ds NksVs vkdkj ds dkj.k] vk;fud ca/k dk fuekZ.k ds fy, cksjksu ls rhu bySDVªkWu fudkyuk vf/kd dfBu gksrk gS] 

D;ksafd blds fy, vf/kd ÅtkZ dh vko';drk gksrh gSA nwljs 'kCnksa esa] blds cgqr NksVs vkdkj ds dkj.k] ;g mPp 

/kqzo.k {kerk j[krk gSA bl dkj.k ;g cgqr vf/kd /kzqo.krk mRiUu djrk gS] vr% QkW;ku fu;e ds vuqlkj] blesa 

lgla;kstd xq.k ik;k tkrk gSA  

 

9. (A)  B2  1s2 *1s 2 2s 2 *2s 2 2px
1 = 2py

1 

   Bond order = 
6 4

2


 = 1   Paramagnetic with two unpaired electrons. 

 It undergoes oxidation as well as reduction which can be explained by taking the 
following reactions. 

   2B + 3Cl2  2BCl3 ;  2B + 3Ca  Ca3B2 (boride) 
   Mixing of 's' and 'p' orbitals takes place. 
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 (B)  N2 1s2 *1s 2 2s 2 *2s 2 2px
2 = 2py

2 2pz
2 

   Bond order = 
10 4

2


 = 3   Diamagnetic 

 It undergoes oxidation as well as reduction which can be explained by taking the 
following reactions. 

   N2 + O2   2NO ;  6Li + N2  2Li3N 
   Mixing of 's' and 'p' orbitals takes place. 

 (C)  O2
–  1s2 *1s 2 2s 2 *2s 2 2pz

2 2px
2 = 2px

 2 *2px
2  = *2py

1 

   Bond order = 
10 7

2


 = 1.5  Paramagnetic with one unpaired electron. 

 It undergoes oxidation as well as reduction which can be explained by taking the 
following reactions. 

   O2
–  O2 + e– ;  O2

– + e–
  O2

2– 

   Mixing of 's' and 'p' orbitals does not take place. 

 (D) O2  1s2 *1s 2 2s 2 *2s 2 2pz
2 2px

2 = 2px
2 *2px

1  = *2py
1 

   Bond order = 
10 6

2


 = 2   Paramagnetic with two unpaired electrons. 

 It undergoes oxidation as well as reduction which can be explained by taking the 
following reactions. 

   O2  O2
+ + e– ;  O2 + e–

  O2
– 

   Mixing of 's' and 'p' orbitals does not take place. 

Sol. (A)  B2  1s2 *1s 2 2s 2 *2s 2 2px
1 = 2py

1 

   vkcU/k Øe =  
6 4

2


= 1   nks v;qfXer bysDVªkWu ds lkFk vuqpqEcdh; 

   bldk vkWDlhdj.k rFkk vip;u gksrk gS tks fd fuEu vfHkfØ;k }kjk le>k;k tk ldrk gSA 

   2B + 3Cl2  2BCl3 ;  2B + 3Ca  Ca3B2 (boride) 

   blesa 's' rFkk 'p' d{kdks dk feJ.k gksrk gSA 

 (B)  N2 1s2 *1s 2 2s 2 *2s 2 2px
2 = 2py

2 2pz
2 

   vkcU/k Øe = 
10 4

2


 = 3   izfrpqEcdh; 

   bldk vkWDlhdj.k rFkk vip;u gksrk gS tks fd fuEu vfHkfØ;k }kjk le>k;k tk ldrk gSA 

   N2 + O2  2NO ;  6Li + N2  2Li3N 

   blesa 's' rFkk 'p' d{kdks dk feJ.k gksrk gSA 

 (C)  O2
–  1s2 *1s 2 2s 2 *2s 2 2pz

2 2px
2 = 2px

 2 *2px
2  = *2py

1 

   vkcU/k Øe = 
10 7

2


 = 1.5   ,d v;qfXer bysDVªkWu ds lkFk vuqpqEcdh; 

   bldk vkWDlhdj.k] vip;u gksrk gS tks fd fuEu vfHkfØ;k }kjk le>k;k tk ldrk gSA 

   O2
–  O2 + e– ;  O2

– + e–
  O2

2– 

   blesa 's' rFkk 'p' d{kdks dk feJ.k ugha gksrk gSA 

 (D) O2  1s2 *1s 2 2s 2 *2s 2 2pz
2 2px

2 = 2px
2 *2px

1  = *2py
1 

   vkcU/k Øe = 
10 6

2


 = 2   nks v;qfXer bysDVªkWu ds lkFk vuqpqEcdh;A 

   bldk vkWDlhdj.k] vip;u gksrk gS tks fd fuEu vfHkfØ;k }kjk le>k;k tk ldrk gSA 

   O2  O2
+ + e– ;  O2 + e–

  O2
– 

   blesa 's' rFkk 'p' d{kdks dk feJ.k ugha gksrk gSA 
 

10. B2 ; total number of electrons = 10. The MOT electron configuration violating the Hund's rule will be 

thus: 

 
2

1s
2

1s*
2

2s
2

2s*
x

2
2p 

y

0
2p

z

0
2p 

 So, bond order = 
6 4

2


 = 1  

 As all electrons are paired, the molecule is diamagnetic. 
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Sol. B2 ; dqy bysDVªksuksa dh la[;k = 10. MOT ds vuqlkj bysDVªksfud foU;kl tks gq.M fu;e dk ikyu ugha djrk og gS  

 
2

1s
2

1s*
2

2s
2

2s*
x

2
2p 

y

0
2p

z

0
2p 

 vr%] ca/k Øe = 
6 4

2


 = 1  

 D;ksafd lHkh bysDVªksu  ;qfXer gSa vr% v.kq izfrpqEcdh; gSA 

 

11. If 2s-2p mixing is not operative, the increasing order of Molecular orbitals will be :  

 1s2, *1s2, 2s2, *2s2, 
1

2 y
x 1

z

2p
2P

2p

 
  

 
 

 Considering this Be2 & B2 become diamagnetic, so does N2. Only C2 would be paramagnatic with  
electronic configuration as above  

gy ;fn 2s-2p feJ.k fØ;kfUor ugha gksrk gS] rks vk.kfod d{kdksa dk vkjksgh Øe fuEu gksxk %  

  1s2, *1s2, 2s2, *2s2, 
1

2 y
x 1

z

2p
2P

2p

 
  

 
 

 Be2 o B2 izfrpqEcdh; gS] ,slk gh N2 ds lkFk gksrk gSA dsoy mijksDr bysDVªkWfud foU;kl ds lkFk C2 vuqpqEcdh; 

gksxkA 

 

12.   It is d–d axial overlap in same phase, so d–d  bonding. 

    It is p & d lateral overlap in same phase, so it is p–d  bonding. 

    It is p and d lateral overlap in opposite phase, so it is p–d  antibonding. 

   It is d–d axial overlap in opposite phase, so it is d–d  antibonding. 

gy.    ;g leku izkoLFkk esa  d–d  v{kh; vfrO;kiu j[krs gS] blfy, d–d  cU/ku j[krs gSA 

   ;g leku izkoLFkk esa p o d leikf'oZd vfrO;kiu j[krs gS] blfy, p–d  cU/ku j[krs gSA 

    ;g foijhr izkoLFkk esa  p o d leikf'koZd vfro;kiu j[krs gS] blfy, p–d  izfrcfU/kr j[krs gSA 

   ;g foijhr izkoLFkk esa d–d v{kh; vfrO;kiu j[krs gS blfy, ;g d–d  izfrcfU/kr j[krs gSA 

 

13.* (A) 2

2C  Total no. of electrons = 14 so it is diamagnetic  

 (B) 2

2O  Bond order = 3; 2O  Bond order = 2  

   Bond length in 2

2O is less than bond length in O2.  

 (C ) Bond order of  

2N  = 2.5  

       Bond order of 

2He = 1/2  

   Some energy is released during the formation of 

2He  from two isolated He atoms.    

Sol. (A) 2

2C  bysDVªkWuksa dh dqy la[;k = 14 blfy, ;g izfrpqEcdh; gSA  

 (B) 2

2O  cU/k Øe = 3; 2O  cU/k Øe = 2  

  2

2O   esa ca/k yEckbZ O2 dh rqyuk esa de gksrh gSA  

 (C )  

2N dk cU/k Øe = 2.5  

      

2He  dk cU/k Øe = 1/2  

   nks He ijek.kqvksa ls 

2He  ds fuekZ.k ds nkSjku dqN ÅtkZ eqDr gksrh gSA 
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PART – II (Hkkx - II) 

JEE(MAIN) OFFLINE PROBLEMS 
 

1. O2 bond order = 2 ; O2
– bond order = 1.5 ; O2

2– bond order = 1.0 ; O2
+ bond order = 2.5. 

gy- O2 dk ca/k Øe = 2 ; O2
– dk ca/k Øe = 1.5 ; O2

2– dk ca/k Øe = 1.0 ; O2
+ dk ca/k Øe = 2.5. 

 

2. NO and NO+ are derivative of O2. 

 NO(isoelectronic with O2
+) : (1s)2  (*1s)2  (2s)2  (*2s)2  (2pz)2  (2p2

x = 2p2
y ) (*2px

1 = *2py) 
 Bond order = 1/2(10 – 5) = 2.5. 

 NO+(isoelectronic with O2
2+) : (1s)2  (*1s)2  (2s)2  (*2s)2  (2pz)2  (2p2

x = 2p2
y ) (*2px = *2py) 

 Bond order = 1/2(10 – 4) = 3. 

 Bond order  1/bond length. 
 So NO+ has shorter bond length.  

gy % NO rFkk NO+ nksuksa O2 O;qRiUu gSA  

 NO (O2
+ ls lebysDVªkWfud) : (1s)2  (*1s)2  (2s)2  (*2s)2  (2pz)2  (2p2

x = 2p2
y ) (*2px

1 = *2py) 

 ca/k Øe = 1/2(10 – 5) = 2.5. 

 NO+(O2
2+ ls lebysDVªkWfud) : (1s)2  (*1s)2  (2s)2  (*2s)2  (2pz)2  (2p2

x = 2p2
y ) (*2px = *2py) 

 ca/k Øe = 1/2(10 – 4) = 3. 

 ca/k Øe  1/ca/k yEckbZ  

 blfy, NO+ esa NksVh ca/k yEckbZ gksrh gSaA  
 

3. He2
+  (1s)2, *(1s)1, one unpaired electron. 

 H2  (1s)2 , *(1s)0 , no unpaired electron. 

 H2
+ (1s)1, *(1s)0, one unpaired electron. 

 H2
– (1s)2, *(1s)1, one unpaired electron. 

Sol. He2
+  (1s)2, *(1s)1, ,d v;qfXer bysDVªkWuA 

 H2  (1s)2, *(1s)0 , dksbZ Hkh v;qfXer bysDVªkWu ugha gSA 

 H2
+ (1s)1, *(1s)0, ,d v;qfXer bysDVªkWu gSA 

 H2
– (1s)2, *(1s)1, ,d v;qfXer bysDVªkWu gSA 

 

4. The electronic configuration of oxygen atom is 1s2, 2s2, 2p4. Each oxygen atom has 8 electrons. Hence 
in each O2

2– ion there are 16 + 2 = 18 electrons. The electronic configuration of O2
2–  ion is  

  KK (2s)2 * (2s)2  (2pz)2   (2px) p (2py)2*(2px)2 * (2py)2 
 Here KK represents non-bonding molecular orbital of 1s orbital. O2

2– contains no unpaired electrons. 
 The electronic configuration of B2 molecule is 

  KK (2s)2 *(2s)2 (2px)1 (2pz)1 
 it contains 2 unpaired electrons. The electronic configuration of N2

+ ion is  

  KK (2s)2 *(2s)2 (2px)2 (2py)2 (2pz)1 
 it contains one unpaired electron.  
 The electronic configuration of O2 molecule is  

  KK (2s)2 *(2s)2  (2px)2 (2py)2 (2pz)2 *(2px)1 *(2py)1 
 It contains 2 unpaired electron. 

Sol. vkWDlhtu ijek.kq dk bysDVªkWfud foU;kl 1s2, 2s2, 2p4  gSA  çR;sd vkWDlhtu ijek.kq ds ikl 8 bysDVªkWu gSA 

vFkkZr~ O2
2– ds ikl   16 +2 = 18 bysDVªkWu gSA O2

2– vk;u dk bysDVªkWfud vfHkfoU;kl  gSA  

  KK (2s)2 * (2s)2  (2pz)2   (2px) p (2py)2*(2px)2 * (2py)2 

 tgk¡ KK, 1s d{kd ds foijhr ca/kh vkf.od d{kdksa dks n'kkZrk gSA O2
2– esa dksbZ Hkh v;qfXer bysDVªkWu ugha gSA  

 B2 v.kq dk bysDVªkWfud foU;kl  

  KK (2s)2 *(2s)2 (2px)1 (2pz)1 

 ;g 2 v;qfXer bysDVªkWu j[krk gSA N2
+ vk;u dk bysDVªkWfud foU;kl  

  KK (2s)2 *(2s)2 (2px)2 (2py)2 (2pz)1 

 ;g ,d v;qfXer bysDVªkWu j[krk gSA  

 O2 v.kq dk bysDVªkWfud foU;kl  

  KK (2s)2 *(2s)2  (2px)2 (2py)2 (2pz)2 *(2px)1 *(2py)1 
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 ;g 2 v;qfXer bysDVªkWu j[krk gSA  
 

5. O2
2– (8 + 8 + 2 = 18) : 1s2 *1s2  2s2 *2s2 2pz

2 2px
2 2py

2 *2px
2 *2py

2  ;  

all electrons are paired. So diamagnetic. (lHkh bysDVªkWu ;qfXer gSA vr% çfrpqEcdh; gSA) 
 

6. Molecular orbital configuration of  

 vkf.od d{kd dk foU;kl  

 O2    1s2* 1s2 2s2 *2s2 2pz
2 2py

2 *2p1
x *2p1

y 

         Paramagnetic vuqpqEcdh;  

  ca/k dksfV Bond order = 
10 – 6

2
 = 2 

 O2
+   1s2* 1s 2s2* 2s2 2p2

z 2px
2 2py

2 * 2p1
x 

    Paramagnetic vuqpqEcdh; 

  ca/k dksfV Bond order =  
10 – 5

2
= 2.5 

 N2    1s2* 1s2 2s2 *2s2 2p2
x 2p2

y 2p2
z 

    paramagnetic  vuqpqEcdh; 

  ca/k dksfV Bond order =  
10 – 4

2
= 3 

 N2
+   1s2 * 1s2 2s2 * 2s2 2p2

x 2p2
y 2p1

z 

    Paramagnetic  vuqpqEcdh; 

  ca/k dksfV Bond order = 
9 – 4

2
 = 2.5 

 C2    1s2 * 1s2 2s2 * 2s2 2p2
x 2p1

y 

    Paramagnetic  vuqpqEcdh; 

  ca/k dksfV Bond order = 
8 – 4

2
 = 2 

 C2
+    1s2 * 1s2 2s2 * 2s2 2p2

x 2p1
y 

    Paramagnetic  vuqpqEcdh; 

  ca/k dksfV Bond order = 
7 – 4

2
 = 1.5 

 NO    1s2 * 1s2 2s2 * 2s2 2p2
z 2p2

x 2p2
y * 2p1

x 

    Paramagnetic  vuqpqEcdh; 

  ca/k dksfV Bond order = 
10 – 5

2
 = 2.5 

 NO+   1s2 * 1s2 2s2 * 2s2 2p2
z 2p2

x 2p2
y 

    Diamagnetic  çfrpqEcdh; 

  ca/k dksfV Bond order = 
10 – 4

2
 = 3. 

 

7.  NO+ is derivative of O2 ; NO+ (isoelectronic with O2
2+) 1s2 * 1s2 2s2 * 2s2 2p2

z 2p2
x 2p2

y 

  Bond order = 
10 – 4

2
= 3. 

 CN– is derivative of N2 ; CN– (isoelectronic with N2) 1s2 * 1s2 2s2 * 2s2  2p2
x 2p2

y 2p2
z 

   Bond order = 
10 – 4

2
= 3. 

 NO+ , O2  dk O;qRiUu gS ; NO+ ( O2
2+ ds lkFk lebysDVªkWfud gS) 1s2 * 1s2 2s2 * 2s2 2p2

z 2p2
x 2p2

y 

  ca/k Øe = 
10 – 4

2
 = 3. 

 CN– , N2 dk O;qRiUu gS ; CN– (N2 ds lkFk lebysDVªkWfud gS) 1s2 * 1s2 2s2 * 2s2  2p2
x 2p2

y 2p2
z 
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  ca/k Øe = 
10 – 4

2
 = 3. 

 

8.  Bond Order (cU/k Øe) 

 (1)      O2
+  

10 5

2


 = 2.5 

 (2)      O2
–   

10 7

2


= 1.5 

 (3)      O2
2–  

10 8

2


 = 1 

 (4)      O2
2+  

10 4

2


 = 3 

 Bond order 
1

bond length
  (cU/k Øe  

1

cU/k yEckbZ
) 

 So, O2
2+ has the shortest bond length. vr%] O2

2+ dh cU/k yEckbZ lcls de gksxhA 

 
9.* N2 and C2 both are diamagnetic  
 Ans is (1) and (2) 

 N2 rFkk C2 nksuksa izfrpqEcdh; gSA  

 vr% mRrj (1) vkSj (2) gksxkA 

 
10. H2

2+ : Bond order = 0 

 He2 : Bond order = 
2 2

0
2


  

 So, both H2
2+ & He2 do not exist. 

gy- H2
2+ : ca/k Øe = 0 

 He2 : ca/k Øe = 
2 2

0
2


  vr%] H2

2+ rFkk He2 nksuksa vfLrRo ugha j[krs gSA 

 

11. Li2    1s2 1s2 2s2       Bond order = 1 

 Li2+    1s2 1s2 2s1       Bond order = 0.5 

 Li2–    1s2 1s2 2s2   2s1  Bond order = 0.5 
 Stability order Li2 > Li2+ > Li2–  

Sol. Li2    1s2 1s2 2s2       ca/k Øe = 1 

 Li2+    1s2 1s2 2s1       ca/k Øe = 0.5 

 Li2–    1s2 1s2 2s2   2s1  ca/k Øe = 0.5 

 LFkkf;Ro dk Øe Li2 > Li2+ > Li2–  
 

12. No of electron in CO = 6 + 8 = 14  

 (i) CO 1S2, *1S2,  2S2,* 2S2, 
2 2 2
x y Z2P 2P 2P    

    

 All electrons are paired so diamagnetic  

 (ii) O2 1S2, *1S2,  2S2, * 2S2, 2PZ
2 2 2 * 1 * 1

x y x y2P 2P , 2P 2P        
   

 

 Unpaired electron = 2 (Paramagnetic)  

 (iii) B2 1S2, *1S2, 2S2, *2S2 
1 1
x y2P 2P   

   (Paramagnetic) 

 (iv) NO 1S2,*1S2, 2S2, *2S2, 2PZ
2 

* *2 2 1 0
x y x y2P 2P , 2P 2P

 
        

 
 (Paramagnetic) 

Sol. CO esa bysDVªksuks dh la[;k = 6 + 8 = 14  

 (i) CO 1S2, *1S2,  2S2, *2S2, 
2 2 2
x y Z2P 2P 2P    

   

 lHkh bysDVªkWu ;qfXer gSA vr% izfrpqEcdh; gSA   
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 (ii) O2 1S2, *1S2,  2S2, *2S2, 2PZ
2 

2 2 * 1 * 1
x y x y2P 2P , 2P 2P        

     

 v;qfXer bysDVªkWu = 2 (vuqpqEcdh;)  

 (iii) B2 1S2, *1S2, 2S2, *2S2 
1 1
x y2P 2P   

   (vuqpqEcdh;) 

 (iv) NO 1S2, *1S2, 2S2, * 2S2, 2PZ
2  

* *2 2 1 0
x y x y2P 2P , 2P 2P

 
        

 
 (vuqpqEcdh;)  

 

13. H2
2– have bond order zero  do not exist   

 H2
2– 'kqU; cU/k Øe j[krk gSA vr% vfLrRo ugh gSA  

  H2
2–1S2, *1S2, B.O. = 

2 – 2
0

2
  

JEE(MAIN) ONLINE PROBLEMS 
 

4. Bonding molecular orbital results in increased electron density between nuclei due to constructive 
interference of combining electron waves. 

Sol. la;ksth bysDVªkWu rjaxksa dk leiks"kh; O;frdj.k ds dkj.k ca/kh vkf.od d{kd (MO) esa] ukfHkdksa ds e/; bysDVªkWu 

?kuRo c<+rk gSA 

 

5. 2N
  21s

 , 2
*

1s
 , 22s

 , 2
*

2s
 , [

x

2
2p = 

y

2
2p ]

z

1
2p  

 Number of electron in 
z2p  is 1  

 
z2p  esa bysDVªksuksa dh la[;k = 1  

 

6.  + 

– 

– 

+ 

 
ABMO Anti bonding molecular orbital (* bond)   

 ABMO izfrvkca/kh vkf.od d{kd  (* ca/k)   
 

7. –
2

e5Li    ––
2 e7Li   

 122 s2s1*s1    1222 s2*s2s1*s1   

 
2

1

2

2–3
.O.B    

2

1

2

3–4
.O.B   

 
2

Li  & –
2Li  have same bond order since no. of bonding electrons are more than antibonding electrons 

both are stable.  

2

Li  rFkk –
2Li  leku ca/k Øe j[krs gS D;ksafd cfU/kr bysDVªkWuksa dh la[;k izfrcfU/kr bysDVªkWuksa dh la[;k ls vf/kd 

gksrh gSA nksuksa LFkk;h gSA  

 

8. NO   15e paramagnetic bond order (15e vuqpqEcdh; vkca/k dksfV) = 2.5  

 NO+  14e diamagnetic bond order (14e izfrpqEcdh; vkca/k dksfV) = 3  

 

9. N2
+

 = kk 2s2 *2s2
 

2
x2p p2

x


2
y2p  

1
z2p  

 BO = 2.5 = 2  & 
1

2
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