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SOLUTION OF CHEMICAL BONDING 
 

CHEMICAL BONDING-1 
 

EXERCISE # 1 
 

PART – I (Hkkx - I) 
 

A-2. (i) = 4  (ii)   = 4 (iii) = 3 

 

A-4. XeF4 
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B-1. Super octet molecule PCl5, BrF5, IF7, H2SO4, incomplete octet molecule BF3.  

Sol. lqij v"Vd v.kq PCl5, BrF5, IF7, H2SO4, viw.kZ v"Vd v.kq BF3 . 

 

C-3.   Sodium formate (Resonance present in formation ion of sodium formate). 

   Formic acid (No resonance). 

Sol.   lksfM;e QkWesZV (lksfM;e QkWesZV ds vk;u fuekZ.k esa vuqukn mifLFkr gS ) 
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   QkWfeZd vEy (vuqukn ugha).  
 

PART – II (Hkkx - II) 
 

A-2. The monothiocarbonate is CSO2
2– and carbon can not have more than 8 electrons in its valence shell.  

gy % eksuks Fkk;ksdkcksZusV CSO2
2– gS rFkk dkcZu vius la;ksth dks'k esa 8 bysDVªkWu ls vf/kd ugha j[k ldrk gSA  

 

B-1. In BCl3 and PCl5, B and P contain 6 and 10 electrons respectively in their valence shell. Therefore they 
violate octet rule. 

 BCl3 rFkk PCl5 esa] B rFkk P ds la;kstdrk dks'k esa Øe'k% 6 rFkk 10 bysDVªkWu mifLFkr gSaA vr% ;s v"Vd fu;e dk 

maYy?ku djrs gSA 
 

B-2. N3
–, (CNO)– and (NCN)2– all have same number of electrons i.e., 22; so all are isoelectronic with CO2 

which also has 22 electrons.  

gy % N3
–, (CNO)– vkSj (NCN)2– lHkh leku la[;k esa bysDVªkWu j[krs gSa vFkkZr~ 22; vr% lHkh CO2 ds lkFk lebysDVªkWfud 

gSa ftlesa Hkh 22 bysDVªkWu gSaA  
 

B-3. (A) BrF5 contains 10 electrons in place of eight.  
 (B) SF6 contains 12 electrons in place of eight. 
 (C) IF7 contains 14 electrons in place of eight.  

gy- (A) BrF5  esa vkWB ds ctk; 10 bysDVªkWu gSaA  

 (B) SF6 esa vkWB ds ctk; 12 bysDVªkWu gSaA  

 (C) IF7 esa vkWB ds ctk; 14 bysDVªkWu gSaA  
 

C-1. 

 

 

 

C-2.   

  x > y = z  
 

C-3.  

  Bond order = 1.5. 

  ca/k Øe = 1.5. 
 

C-4. (A) CO2 = 2  (B) CH3COO– =1.5 (C) CO = 3  (D*) CO3
2– = 1.33  

 

D-1. (A)    (B)  
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 (C)     (D)  Zero overlap  

          ('kwU; vfrO;kiu) 

 
D-2. (A) and (B) have negative overlap while (C) has positive overlap. Thus (C) will show effective 

overlapping.  

gy % (A) vkSj (B) _.kkRed vfrO;kiu j[krs gSa tcfd (C) /kukRed vfrO;kiu j[krk gSaA vr% (C) izHkkoh vfrO;kiu 

iznf'kZr djsxkA 

 

D-3. (A)  bond is formed by axial over lapping. 
 (B) p-orbital have both axial and side ways over lapping 

Sol. (A) v{kh; vfrO;kiu ls  cU/k curk gSA  

 (B) p-d{kd v{kh; vkSj leikf'oZd nksuksa rjg ds vfrO;kiu j[krk gSA  
 

D-4. Structure of C3
4– is  

2 2

(C C C)

 

   

gy- C3
4– dh lajpuk 

2 2

(C C C)

 

   gSA    

 

EXERCISE # 2 
 

PART – I (Hkkx - I) 
 

6.  ; there is positive charge on two adjacent nitrogen atoms. This leads to repulsion and 

thus increases the energy of the molecule. 

gy-  ; ;gk¡ nks lehiorhZ ukbVªkstu ijek.kqvksa ij /kukRed vkos'k gSaA ;g çfrd"kZ.k dks çsfjr djrk gS 

rFkk v.kq dh ÅtkZ esa o`f) gksrh gSaA  

 

7. ClO4
– Bond order (ca/k Øe) =

7

4
  ; ClO3

– Bond order (ca/k Øe) = 
5

3
 

 ClO2
– Bond order (ca/k Øe) =

3

2
  ; ClO– Bond order (ca/k Øe) = 

1

1
 

 

8. Since  bond is weaker than  bond the stated value of bond energies are wrong. 

 pw¡fd  ca/k ca/k ls nqcZy gS vr% ca/k ÅtkZ ds eku dk Øe xyr gSA 

 

9. CaC2 exists as Ca2+ and C2
2– .  

gy % CaC2] Ca2+ rFkk C2
2–  :i esa mifLFkr gSaA  

 

10. N C–CN  
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PART – II (Hkkx - II) 
 

1.  

 
2. ClO2 = 11 e– 
 NO3

– = 8 e–  
 O3 = 8e– 
 PCl5 =  10e– 
 SO3 = 12 e 
 SO4

2 =  12 e– 
 CO2 = 8e– 

 N3
– = 8e– 

 I3–  =  10e–  

 
3. HClO2, H2O, NH2

–1, ClF3, XeF2, XeF4,  I3–1, ICl4–, ICl2+,  XeF5
–1  

 

4.  

 

5.   x = 6   ;   y = 6 

 
6. I3+, XeF4, H2O, NH2

–, H2S have two lone electron pairs on central atom. 

Sol.      I3+, XeF4, H2O, NH2
–, H2S dsUnzh; ijek.kq ij nks bysDVªkWuksa dk ,dkdh ;qXe j[krs gSA 

 

7.  bond formation : (i) 

  bond formation : (ii), (iii), (iv), (v), (vi) 
 No bond formation : (vii), (viii) 

Sol.  ca/k fuekZ.k : (i) 

  ca/k fuekZ.k : (ii), (iii), (iv), (v), (vi) 

 dksbZ ca/k fuekZ.k ugha : (vii), (viii)  
 

PART – III (Hkkx - III) 

 
2. The incorrect Lewis diagram are (A) and (C) because octet of O and S are incomplete respectively . 

gy % (A) o (C) xyr yqbZl vkjs[k gSA D;ksafd O o S dk v"Vd Øe'k% viw.kZ gksrk gSA 

 

4. Bond order = 
Total no. of bonds between two atoms in all the structure

Total no. of resonating structure
 

 ca/k Øe = 
lHkh lajpukvk sa e sa nk s ijek.kqvk sa d s e /; dqy ca/kk sa dh la[; k

vuquknh lajpukvk sa dh dqy la[; k
 

 CO3
2– 

 
 BO = 2 ± 1 + 1 = 3 = 1.33 
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 NO3
–     

 
 

PART – IV (Hkkx - IV) 
 

2. Bond length  
1

Bond order
 

 Bond order of CO = 3 (as isoelectronic with N2) 

 Bond order = 
No. of bonds in all possible sides

No. of resonating structures
 

 Bond order of CO2 = 
4

2
 = 2  

 Bond order of CO3
2– = 

4

3
 = 1.33 

 So, order of bond length of C–O is CO < CO2 < CO3
2–  

gy. cU/k yEckbZ  
1

cU/k Øe
 

 CO dk cU/k Øe = 3 (N2 ds lkFk lebysDVªkWfud gSA) 

 cU/k Øe = 
lHkh lEHkkfor cU/kk sa dh la[; k nk s ijek. kqvk sa d s e/;

vuquknh lajpukvk sa dh la[; k
 

 CO2 dk cU/k Øe =
4

2
  = 2  

 CO3
2– dk cU/k Øe = 

4

3
= 1.33 

 blfy,] C–O cU/k yEckbZ dk Øe CO < CO2 < CO3
2– gSA 

 

EXERCISE # 3 
 

PART – I (Hkkx - I) 
 

1. According to VSEPR theory 

  

S

F

F

F

F

  

C

F

F
FF

  

F

Xe

F

F

F

  
      p = 1       p = 0      p = 2 
  sp3 d-hybridisation sp3-hybridisation sp3d2-hybridisation 
  see-saw shape  tetrahedral shape square planar shape 

gy- VSEPR fl)kUr ds vuqlkj] 

  

S

F

F

F

F

  

C

F

F
FF

  

F

Xe

F

F

F

     
      p = 1       p = 0      p = 2 

  sp3 d-ladj.k  sp3-ladj.k  sp3d2-ladj.k 

  ust vkd`fr (see-saw) prq"Qydh; vkd`fr oxZ leryh; lajpuk 
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2. According to VSEPR theory, 
 total number of electron pairs = 6. 
 total number of bond pairs = 5. 

so total number of lone pair = 1. 

There is one Xe–O double bond. The -electrons of double bond create more 
repulsion than single covalent bond. To minimize the repulsions the lone pair 
and Xe–O double bond are trans to each other in octahedral geometry.  

Xe
F

O

F

FF

sp d
3 2

 
gy- VSEPR fl)kUr ds vuqlkj] 

 bysDVªkWu ;qXeksa dh dqy la[;k = 6. 

 cU/k ;qXeksa dh dqy la[;k = 5. 

 blfy, ,dkdh ;qXeksa dh dqy la[;k = 1. 

;gk¡ ,d f}cU/k Xe—O gSA f}cU/k ds -bysDVªkWu ,dy cU/k dh rqyuk esa vf/kd izfrd"kZ.k 

mRiUu djrs gSA v"VQydh; T;kferh; esa de izfrd"kZ.k ds fy, ,dkdh ;qXe vkSj Xe—O 

f}cU/k ,d nwljs ds foi{k esa fLFkr gksrs gSA 

Xe
F

O

F

FF

sp d
3 2

 
 

3. According to VSEPR theory 

 The number of electron pairs around I = 5 

 The number of bond pairs around I = 2 
 The number of lone pairs around I = 3 

To have minimum repulsions among lone pair and bond pairs, the lone pairs 
acquire the three equatorial positions of trigonal bipyramidal as given in the 
structure, 
ClO3

–, XeF4 and SF4 have 1, 2 and 1 lone pair of electrons respectively. 

 

gy- VSEPR fl)kUr ds vuqlkj  

 I ds pkjks rjQ bysDVªkWu ;qXeks dh la[;k = 5 

 I ds pkjks rjQ cU/k ;qXEkks dh la[;k = 2 

 I ds pkjks rjQ ,dkdh ;qXeks dh la[;k = 3  

 ,dkdh ;qXe o cU/k ;qXe ds e/; U;wure izfrd"kZ.k ds fy, ,dkdh ;qXe f=kdks.kh; 

f}fijsfefM; dh rhu fuj{kh; (equatorial) fLFkfr;ks ij gksrs gS tSlk uhps nh xbZ lajpuk esa 

fn;k x;k gSA 

ClO3
–, XeF4 o SF4 esa Øe'k% 1, 2 o 1 ,dkdh bysDVªkWu ;qXe gksrs gSA 

 

 

4. 

 

Br 

F 

F 
 

F 
 

F 
 

(Square Pyramidal) 

F 
 

     

 

Cl 

F 

F 

 

F 
 

(T-Shape) 

  

  One lone pair on centralatom (Br)   Two lone pair on central atom (Cl) 

  

 

Xe 

F 

 

F 

 

F 

 

F 

 

    

 

S 

F 
 

F 
 

F 
 

F 
 (See-Saw Shape 

 
    

  Square planar     

  Two lone pair on central atom (Xe)   One lone pair on central atom (S)  
 Only, ClF3 & XeF4 contains two lone pair of electrons on central atom.  
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Sol. 

 

Br 

F 

F 
 

F 
 

F 
 

(oxZ fijSfeMh;½ 

F 

 
     

 

Cl 

F 

F 

 

F 
 

¼T-vkdf̀r½ 

   

  

  dsfUnz; ijek.kq (Br) ij ,d ,dkdh ;qXe   dsUnzh; ijek.kq (Cl) ij nks ,dkdh ;qXe  

  

 

Xe 

F 

 

F 

 

F 

 

F 

 

    

 

S 

F 
 

F 
 

F 
 

F 
 (lh&lk vkd̀fr½ 

 
    

  oxZ leryh;     

  dsUnzh; ijek.kq (Xe) ij nks ,dkdh ;qXe   dsUnzh; ijek.kq (S) ij ,d ,dkdh ;qXe  

 dsoy ClF3 & XeF4 dsUnzh; ijek.kq ij bysDVªkWu ds nks ,dkdh ;qXe gksrs gSA 
 

5. Species lone pair on central atom 

 Lih'kht  dsUæh; ijek.kq ij ,dkdh bysDVªkWu ;qXe  

TeBr2–        :  1  
BrF2

+        :  2 
SNF3

        :  0 
XeF3

–        :  3 
Total Number of lone pair = 6 

,dkdh bysDVªkWu ;qXeksa dh dqy la[;k = 6 

SNF3     :  

 

S 

N 

F 
F F 

   

 

 

PART – II (Hkkx - II) 
 

JEE-MAIN OFFLINE PROBLEMS 
 

1.          

 

2. Calcium carbide is ionic carbide having [: C  C :] 2–  Ca2+ 




 









2
1

2
:CC:  

 dSfYl;e dkckZbM vk;fud gksrk gSA [: C  C :] 2–   Ca2+ 




 









2
1

2
:CC:  
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3. XeF2 :    ; XeF4 :  

 XeF6 :  ; XeO3 :  

 
4. Silicon exists as covalent crystal in solid state. (Network like structure, like diamond). 

gy- Bksl çkoLFkk esa flfydu lgla;kstd fØLVy ds :i esa jgrk gSA ¼tky leku lajpuk] ghjk leku½A  
 

5. It is a simple & popular fact.  

 ;g ,d lkekU; o fo[;kr dkjd gSA 

 

6. 
–
3I  = 

 

I 

I 

I 

– 

 total number of lone pair of electron = 9 

 
–
3I  = 

 

I 

I 

I 

– 

 bysDVªkWu ds ,dkdh ;qXeksa dh dqy la[;k = 9 

 

JEE-MAIN ONLINE PROBLEMS 
 

2. 
 H 

N=N=N 


 
or

 
 H 

N–NN   
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