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SOLUTION OF CHEMICAL BONDING 
 

CHEMICAL BONDING-2 
 

EXERCISE # 1 
 

PART – I (Hkkx - I) 
 

D-3. (1)  Na2S2O3 (Sodium thiosulphate).     
  2 × 1 + 2x + 3 × (– 2) = 0. 
  (+2) + 2x + (–6) = 0. 
  2x = (+6) + (–2). 
  2x = + 4. 
  x = + 2. (average oxidation number). 
 (2) Na2S4O6 (Sodium tetra-thionate) 
  2 × (+1) + 4x + 6 ×  (– 2) = 0. 
  4x = (+12) + (–2). 
  4x = +10. 

  x = + 4

10
 = + 2

5
. (average oxidation number).  

 

 (3) H2SO5 (Caro's acid) 
  2 × (+1)  + x + 2 × (–1) + 2 × (–1) + 3 × (– 2) = 0. 
  (+2) + x + (–2) + (–6) = 0. 
  x = +6. (average oxidation number). 
 (4) H2S2O8 (Marshal's acid). 
  2 ×  (+1) + 2x + 2 × (–1) + 6 × (–2) = 0. 
  (+2) + 2x + (–2) + (–12) = 0. 
  2x = +12.  
  x = +6. (average oxidation number). 
 (5) H2S2O7 (Pyro sulphuric acid). 
  2 × (+1) + 2x + 7 × (–2) = 0. 
  (+2) + 2x = + 14. 
  2x = (+14) + (–2). 
  2x = +12. 
  x = + 6.(average oxidation number). 
 (6) S8 (Crown sulphur). 
  Oxidation no. of element in homogeneous molecule will be zero. 
 (7) HNO4 (Peroxynitric acid) 
  +1 + x + 2 × (–1) + 2 × (–2) = 0. 
  x = (+6) + (–1). 
  x = +5. 
 (8) C3O2 (Carbon suboxide) 
  3x + 2 × (–2) = 0. 
  3x = + 4. 
  x = 4/3. 
 (9) O5O4 (Osmium tetra oxide) 
  x + 4 × (–2) = 0. 
  x = +8.  
 (10) PH3 (phosphene) 
  x + 3 × (+1) = 0. 
  x = – 3. 
 (11) CrO4

2– (cromate ion) 
  x + 4 × (–2) = – 2. 
  x = (+8) + (–2). 
  x = + 6. 
 (12) Cr2O7

2– (dichromate ion) 
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  2 × x + 7 × (–2) = – 2. 
  2x = (+14) + (–2). 
  2x = + 12. 
  x = + 6. 
 (13) CrO2Cl2 (cromyl chloride) 
  x + 2 × (–2) + 2 × (–1) = 0. 
  x + (–4) + (–2) = 0. 
  x =  + 6. 
 (14) CrO5 (chromium per oxide) 
  x + 4 × (–1) + 1 × (–2) = 0. 
  x = + 6. 
 (15) Na2HPO4 (disodium hydrogen phosphate) 
  (2 × +1) + (–1) + x + 4 × (–2) = 0. 
  (+2) + (+1) + x + (–8) = 0. 
  x = (+8) + (3) 
  x = +5.  
 (16) FeS2 (Ferrous disulphide or Fool's gold or Iron pyrite) 
   x + 2x – 1 = 0. 
  x = +2. 
 (17) C6H12O6 (Glucose or Fructose) 
  6 × x + 12 × (1) + 6 × (–2) = 0. 
  6x + (+12) + (–12) = 0. 

  x = 
6

0  = 0. 

 (18) NH4NO3 (Ammonium nitrate) 

  NH4NO3  [NH4]+ [NO3]–. 
  NH4

+ 
  x + 4 × (+1) = +1. 
  x = – 3. 
  NO3

– 

  x + 3 × (–2) = – 1. 
  x = + 5.  
 

PART – II (Hkkx - II) 
 

A-1. To have minimum repulsions, the two lone pair occupy the trans positions in octahedral geometry. 

gy- U;wu izfrd"kZ.k ds fy;s nks ,dkdh bysDVªkWu ;qXe v"VQydh; T;kferh esa foi{k fLFkfr (trans positions) esa jgrs gSaA  
 

A-2. (i)    (ii) 
2[N N N]

sp


    

 (iii) PCl5 (s) exists as [PCl4]+ and [PCl6]– ,   

 (iv) I2Cl6()  [ICl2]+ + [ICl4]–  

 
 self ionisation      
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gy % (i)      (ii) 
2[N N N]

sp


     

 (iii) PCl5 (s) dk vfLrRo [PCl4]+ vkSj [PCl6]– ,   ds :i esa gSA  

 (iv) I2Cl6()   [ICl2]+ + [ICl4]–   

 Lor% vk;uu      

 

A-3.    see-saw 

gy-    lhµlkW ¼uSt vkdf̀r½ 

 

A-4. (A) BF3 (sp2) + F–   BF4
– (sp3).  (B) NH3 (sp3) + H+  NH4

+ (sp3) 

 (C) 2 SO2 (sp2) + O2  2 SO3 (sp2)  (D) H2O (sp3) + H+  H3O+ (sp3) 
 

A-5. (A)    

 (B)  Number of bond pairs around I = 2; Number of lone pairs around I = 3. 

     I ds pkjksa vkSj ca/k ;qXeksa dh la[;k = 2; I ds pkjksa vkSj ,dkdh ;qXe = 3  

 (C)    (D)    
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A-6. (A) XeO3 is trigonal pyramid.   (B) IOF4
+ is see-saw. 

 (C) PCl5 is trigonal bipyramidal.  

 (D)    square pyramidal.  

gy % (A) XeO3 f=kdks.kh; fijsfeMh; gSA   (B) IOF4
+ dh ust vkd`fr (see-saw) gSA  

 (C) PCl5 f=kdks.kh; f}fijsfeMh; gSA   (D)   oxhZ; fijsfeMh;  

 

B-2. N3
 –[N N N ]

 

   ; NOCl O = N – Cl  &  N2O
–

N N O


   
 

B-3.   

 

B-4. XeF7
+  sp3d3 

 PCl4+  sp3 
 SF6  sp3d2 
 PF4

+  sp3   
 

B-5.  

 

C-1. (A)  

 (B)   Bond angle is 180º because of sp hybridisation of nitrogen. 

    (ca/k dks.k 180º gS] D;ksafd ukbVªkstu dk ladj.k sp gSaA) 

 (C)   

 (D)    

 

C-2. Central atom is sp hybridized and It is linear molecule.    

 dsUnzh; ijek.kq sp ladfjr gS rFkk ;g js[kh; (linear) v.kq gSA 
 

C-3. As the electronegativity of central atom increases the bond angle increases due to repulsion between 
bond pair and bond pair as bond pairs are more close to the central atom.  

gy % ca/k ;qXe & ca/k ;qXe ds e/; izfrd"kZ.k ds dkj.k dsUnzh; ijek.kq dh fo|qr_.krk dk eku c<+us ij ca/k dks.k dk eku 

c<+rk gS D;ksafd ca/k ;qXe dsUnzh; ijek.kq ds vf/kd fudV gksrs gSA 
 

C-4. Due to absence of lone pair on N in NH4
+,lp–lp, or lp –bp repulsion is not there.  

 NH4
+ esa N ij lone pair  dh mifLFkfr ds dkj.k lp–lp ;k lp –bp  izfrd"kZ.k ugha gksrk gSA 
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C-5. As per Drago's rule 

 Mªsxkss fu;e ds vuqlkj  
 

D-3.  Refer to the text.  
 

D-4.       

 General formula of cyclic silicates is [Sin O3n]2n–  ¼pØh; flyhdsV dk lk/kkj.k lw=k [Sin O3n]2n–  gS½  
 

PART – III (Hkkx - III) 
 

1. (A) S

< 109 28’
0

: :

F F

   (B)  Kr

:
:

F

F

F

F

< 109 28
0 ’ i.e., 90

0
  

 (C)      (D)   

 

2. (A)   ;     

 (B)    

 (C)     

 (D)      
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gy. (A) ;     

 (B)    

 (C)     

 (D)     

 

3. (A)    (B) 

OO
||||

HOSOSOH
||||
OO

    

 (C) 

OO
||||

HOS)S(SOH
||||
OO

2     (D) 

 

 

 

EXERCISE # 2 
 

PART – I (Hkkx - I) 
 

1.        Both PO4
3 & SO3

2   have hybridisation sp3  
 PO4

3 o SO3
2 nksuksa dk ladj.k sp3  gSA 

 
2. (a) Electronic configuration of boron in ground state is 1s22s22p1. 

    BCl3 :  
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 (b) Electronic configuration of nitrogen in ground state is 1s22s22p3. 

    NH3 :  

 (c) Electronic configuration of phosphorus in ground state is 1s22s22p63s23p3. 

    PCl3 :  

  (d) Electronic configuration of boron in ground state is 1s22s2. 

    BeF2 :   

gy % (a) vk| voLFkk esa cksjkWu dk bysDVªkWfud vfHkfoU;kl 1s22s22p1 gSA  

    BCl3 :  

 (b) vk| voLFkk esa ukbVªkstu dk bysDVªkWfud vfHkfoU;kl 1s22s22p3 gSA  

    NH3 :  

 (c) QkLQksjl dk vk| voLFkk esa bysDVªkWfud vfHkfoU;kl 1s22s22p63s23p3 gSA  

    PCl3 :  

 (d) cksjkWu dk vk| voLFkk esa bysDVªkWfud vfHkfoU;kl 1s22s2  gSA 

    BeF2 : 

 
 

4. A fact, to be remembered. 

 ,d rF;] ;kn j[ksaA 
 

5. A fact, to be remembered. 

 ,d rF;] ;kn j[ksaA 
 

6. T shape geometry is possible in sp3d hybridisation which indicates presence of two lone pairs in MX3.  

 sp3d ladj.k esa lEHkkfor T;kfefr T-vkd`fr gS tks fd MX3  esa nks ,dkdh ;qXeksa dh mifLFkfr dks n'kkZrh gSA  

 

7.        
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8. (A)   (B)  (C)  

 

9. H2S – No hybridisation bond angle  93º  
 NH3 – Pyramidal 104.5º 
 CH4 – Tetrahedral 109º28' 
 BF3 – Triaganalplaner 120º 

 H2S –  dksbZ ladj.k ugha ca/k dks.k  93º  

 NH3 – fijsfefM; 104.5º 

 CH4 – prq"Qydh; 109º28' 

 BF3 – f=kdks.kh; leryh; 120º 

 
10. In sp3d hybridisation (triogonal bipyramidal) the axial and equitorial bonds are different.  

 sp3d ladj.k (f=kdks.kh; f}fijsfeMh;) esa v{kh; o fo"kqorh; ca/k fHkUu gksrs gSA 

 

11. O N O


   Bond order ¼ca/k Øe½ = 2 

 O– N = O Bond order  ¼ca/k Øe½= 1.5  
 

12. Due to small size of nitrogen, the lp–lp repulsion is more than that in P. Hence statement B is correct 

Sol. ukbVªkstu ds NksVs vkdkj ds dkj.k, lp–lp izfrd"kZ.k P ls vf/kd gksrk gSA vr% (B) dFku lR; gSA  
 

13. (A) Is anion of borax and does not contain any peroxide in it. 

 ;g cksjsDl dk _.kk;u gS vkSj blesa dksbZ ijkWDlkbM ugha gksrk gS A 

 

14.  

 
15. Hybridisation is sp3. 

 sp3 ladj.k gSaA 

  
 

16. Hybridization of 2px and 2py does not take place without s-orbital. 

 s-d{kd ds fcuk 2px rFkk 2py d{kdksa ds ladj.k ugha gksrkA  
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17. The correct formula of borax is Na2[B4O5(OH)4]. 8H2O. The structure of anion is : 

 (cksjsDl dk lgh lw=k Na2[B4O5(OH)4]. 8H2O gS _.kk;u dh ljapuk fuEu gS %) 

 
 

PART – II (Hkkx - II) 
 

3.      No. of  bond (-ca/kksa dh la[;k) 

 XeOF2  1 
 XeO2F4  2 
 XeO3  3 
 XeO4  4 
 XeO3F2  3 
 XeOF4  1 
 XeO2F2  2  
 

4. P4O10     

 

5.       

  x = 5    y = 2 
 value of x × y is = 5 × 2 = 10 
 

6.   

 

PART – III (Hkkx - III) 
 
1. It is the orbital that undergo hybridisation and not the electrons. For example, for orbitals of nitrogen 

atom 
2 1 1 1

x y z(2s 2p 2p 2p )  belonging to valency shell when hybridise to form four hybrid orbitals, one of 

which has two electrons (as before) and other three have one electron each. It is not necessary that 
only half filled orbitals participate in hybridisation. In some cases, even filled orbitals of valence shell 
take part in hybridisation. 
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gy- d{kd] ladj.k esa Hkkx ysrs gSa u fd bysDVªkWuA mnkgj.k ds fy,] ukbVªkstu ijek.kq ds 2 1 1 1
x y z(2s 2p 2p 2p ) d{kd 

la;ksth dks'k ls lacaf/kr gS tc pkj ladfjr d{kd cukus ds fy, ladj.k gksrk gS rks buesa ls ,d esa nks bysDVªkWu 

¼igys okyk½ rFkk vU; rhuksa esa dsoy ,dµ,d bysDVªkWu gSaA ;g vko';d ugha gS fd ladj.k esa dsoy v)Z iwfjr 

d{kd gh Hkkx ysaxsA dqN ifjfLFkfr;ksa esa] la;ksth dks'k ds iw.kZ iwfjr d{kd Hkh ladj.k esa Hkkx ysrs gSaA  

 

2. H2C = CH – C  CH 
 sp2     sp2      sp  sp 
 

3. O N O


             

 

4. (A)        

gy- (A)        

 

5. B and C  Drago's rule,  ICl3  

 B o C  Msªxks fu;e ls   ICl3 

 
 

8. N2O6    CrO5   

 H3PO5   H2S2O8  
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PART – IV (Hkkx - IV) 
 

1.          

 Cl-atom is in sp3d hybridisation state. Hence geometry is trigonal bi-pyramidal which is similar to 3–  

 (Cl-ijek.kq sp3d ladj.k voLFkk esa gSA vr% T;kferh f=kHkqth; f}fijsfeMh; gSa tks fd 3– ds leku gSaA) 

 
2. Number of electrons pairs = 6; number of bond pairs = 5; number of lone pairs =1. According to VSEPR 

theory geometry of the molecule is square bipyramidal. As all positions are equivalent the lone pair of 
electrons can occupy any position in octahedral geometry as given below. 

 (bysDVªkWu ;qXe dh la[;k = 6 ; ca/k ;qXe dh la[;k = 5 ; ,dakdh ;qXe dh la[;k =1 VSEPR fl)kar ds vuqlkj v.kq 

dh T;kfefr oxkZdkj f}fijSfeMh; gksrh gSaA p¡wfd lHkh fLFkfr;k¡ lerqY; gSa] ,dkadh bysDVªkWu ;qXe v"VQydh; 

T;kferh; esa fdlh Hkh fLFkfr dks ?ksj ldrk gSaA tSlk uhps n'kkZ;k x;k gSaA) 

    
 

3.    sp3d2  

 (A)    sp3d (B)     sp3d2 (C)    sp3 

 
4. (A) With hydrogen sulphur does not undergo sp3d2 hybridisation because of larger difference in 

energies between s, p and d-orbitals. Sulphur show +6 oxidation state with highly electronegative 
elements like O and F. 

 (B) As fluorine is smaller and more electronegative than oxygen. 
 (C) I being large in size, cannot get accomodated around S. 

Sol. lYQj] gkbMªkstu ds lkFk sp3d2 ladj.k ugha cukrk D;ksa fd buds e/; s, p rFkk d-d{kdksa esa ÅtkZ dk vUrj vf/kd 

gksrk gSA (A) lYQj vf/kd fo|qr _.kkRed rRo tSls O ,oa F ds lkFk +6 vkWDlhdj.k voLFkk fn[kkrk gSA  

 (B) ¶yksjhu] vkWDlhtu dh rqyuk esa vf/kd fo|qr_.kkRed gksrk gS rFkk ¶yksjhu dk vkdkj NksVk gksrk gSA  

 (C) I vkdkj esa cM+k gksrk gS blfy, S ds pkjks vksj ugha fy;k tk ldrk gSA  
 

5. XeF4    

 

Xe 
F 

F 

F 

F 
  2 lone pair on central atom square planar sp3d2  

       dsUnzh; ijek.kq ij 2 ,dkdh ;qXe oxZ leryh; sp3d2  
 

6. CH3–O–CH3            

 

O 
CH3 H3C 

 

  2 lone pair on central atom bent sp3  

       dsUnzh; ijek.kq ij 2 ,dkdh ;qXe csUV ¼eqM+h gqbZ½ sp3 
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7. ClF3 is planar leryh; gS  

 

Cl 

F 

F 

F 

  T-shape vkÑfr sp3d  

 

EXERCISE # 3 
 

PART – I (Hkkx - I) 
 

1. NO2
+  Number of electron pairs = 2 

   Number of bond pairs = 2 
   Number of lone pair = 0 
   So, the species is linear with sp hybridisation. 

    
sp

O N O


   

 NO3
–  Number of electron pairs = 3 

   Number of bond pairs = 3 
   Number of lone pair = 0 
   So, the species is trigonal planar with sp2 hybridisation. 

      sp2 

 NH4
+  Number of electron pairs = 4 

   Number of bond pairs = 4 
   Number of lone pair = 0 
   So, the species is tetrahedral with sp3 hybridisation. 

       sp3 

gy. NO2
+  bysDVªkWu ;qXeksa dh la[;k = 2 

   cU/k ;qXeksa dh la[;k = 2 

   ,dkadh ;qXe dh la[;k = 0 

   blfy,] Lih'kht sp ladj.k ds lkFk js[kh; gSA 

    
sp

O N O


   

 NO3
–  bysDVªkWu ;qXeksa dh la[;k = 3 

   cU/k ;qXeksa dh la[;k = 3 

   ,dkadh ;qXe dh la[;k = 0 

   blfy,] Lih'kht sp2 ladj.k ds lkFk f=kdks.kh; lery gSA 

       sp2 

 NH4
+  bysDVªkWu ;qXeksa dh la[;k = 4 

   cU/k ;qXeksa dh la[;k = 4 

   ,dkadh ;qXe dh la[;k = 0 

   blfy,] Lih'kht sp3 ladj.k ds lkFk prq"Qydh; gSA 

       sp3 
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2.  

 According to the structure of cyclic metaphosphoric acid, (HPO3)3, three are there P – O – P bonds. 

 (pØh; esVkQkLQksfjd vEy, (HPO3)3 dh lajpuk ds vk/kkj ij ;gk¡ rhu P – O – P cU/k gSA) 

  
 

4. 

Cl

Cl

P — Cl

Cl

Cl

 steric number = 5, so sp3d hybridisation; 

 

ClCl

B

Cl

 steric number = 3, so sp2 hybridisation; 

 

:

H

N

H
H

  steric number = 4, so sp3 hybridisation; 

gy- 

Cl

Cl

P — Cl

Cl

Cl

  f=kfoe la[;k = 5, vr% sp3d ladj.k; 

 

ClCl

B

Cl

 f=kfoe la[;k = 3, vr% sp2 ladj.k; 

 
:

H

N

H
H

  f=kfoe la[;k = 4, vr% sp3 ladj.k ;  

 

5. 

  

There is no S-S bond in S3O9 . 

gy  

  

S3O9  esa ;gkW S-S ca/k ugh gSA 
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6. Number of electrons in NO3
– = 7 + 3 × 8 + 1 = 32. 

 Number of electrons in CO3
2– = 6 + 3 × 8 + 2 = 32. 

 So both are isoelectronic. 
 NO3

– steric number = 3 ; CO3
2– steric number = 3. 

                   
        trigonal planar  trigonal planar 
 As both have same shapes they are also isostructural (same hybridisation and no lone pair of 

electrons). 

gy-  NO3
– esa bysDVªkWu dh la[;k = 7 + 3 × 8 + 1 = 32. 

 CO3
2– esa bysDVªkWu dh la[;k = 6 + 3 × 8 + 2 = 32. 

 blfy, nksuks lebysDVªkWfud gSA 

 NO3
– fLVfjd lajpuk = 3 ; CO3

2– fLVfjd la[;k = 3. 

                   
        f=kHkqth; leryh;  f=kHkqth; leryh;  

 pwafd nksuksa dh vkd`fr leku gksrh gS blfy, os nksuksa Hkh lelajpukRed gksrs gS ¼leku ladj.k rFkk dksbZ ,dkdh 

bysDVªkWu ;qXe ugh gSa½A  

 
9. Steric number = 4 ; thus sp3  hybridisation in P4 . As each phosphorus is sp3, so  

 % p character will be =  
3

4
× 100 = 75. 

gy- LVsfjd la[;k = 4 ; bl izdkj P4 esa ladj.k sp3  gSA blh izdkj izR;sd QkLQksjl (P) dk ladj.k sp3 gS] blfy, 

 p y{k.kksa dh % = 
3

4
 × 100 = 75 gksxhA 

 

10.* (A)    (B)      

 (C)     (D)    

      N2O4           N2O5     
 
11. According to VSEPR theory,  
 number of electron pairs = 4. 
 number of bond pairs = 3. 
 number of lone pair = 1.             
 So, the geometry is tetrahedral but on account of lone pair of electron, to have 

minimum repulsions, the shape becomes pyramidal as shown below. 
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gy.  VSEPR fl)kUr ds vuqlkj] 

 bysDVªksu;qXeksa dh la[;k = 4. 

 cU/k ;qXeksa dh la[;k = 3. 

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

 vr% T;kfefr prq"Qydh; gS fdUrq ,dkdh ;qXe ds dkj.k izfrd"kZ.k de djus ds fy, 

vkd`fr fijkfeMy gks tkrh gSA tSlk fd uhps n'kkZ;k x;k gSA 

      
 
12. The spatial arrangement of six electron clouds (five bond pairs and one lone pair) round the central Br-

atom is octahedral. Due to the presence of one lone pair of electrons in the axial hybrid orbital, the 
shape of BrF5 gets distorted and becomes square pyramidal. Basal F-atoms are slightly displaced 
upwards from the base of the square pyramid. 

 
 

  Br – F(b)  distance = 1.79 Å          
  Br – F(a)  distance = 1.68 Å 
 

  F(b) – Br – F(b)  angle =  89º 48' 
  F(b) – Br – F(a)  angle =  86º 30' 
  F(b) – Br – e angle =  93º 30'   

gy. dsfUnz; ijek.kq ds pkjksa vksj N% bysDVªksuvHkz (5 caf/kr ;qXe ,oa ,d ,dkdh bysDVªksu;qXe) dk vUrfj{kh;¼f=kfoe½ 

foU;kl v"VQydh; gSA v{kh; ladfjr d{kdksa esa ,dkdh bysDVªksu;qXe dh mifLFkfr ds dkj.k BrF5 dh vkd`fr 

fod`r gksdj oxkZdkj fijkfeMy gks tkrh gSA fijkfeM ds vk/kkj esa mifLFkr F- ijek.kq oxkZdkj fijkfeM ds vk/kkj ls 

FkksM+k Åij dh vksj gks tkrs gSaA 

 
 

  Br – F(b)  nwjh = 1.79 Å            

  Br – F(a)  nwjh = 1.68 Å 
 

  F(b) – Br – F(b)  dks.k =  89º 48' 

  F(b) – Br – F(a)  dks.k =  86º 30' 

  F(b) – Br – e dks.k =  93º 30'   
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13. XeO2F2 has trigonal bipyramidal geometry. Due to presence of lone pair on equitorial position, the 
shape is see-saw. 

  
 XeO2F2 f=kdks.kh; f}fijkfeMh; T;kferh; j[krk gSSA fuj{kh; fLFkfr ij ,dkdh bysDVªkWu ;qXe mifLFkr gksus ds 

dkj.k lh&lkW vkÑfr gksrh gSA 

  
 
14. N2O3  

    
 

15. Cl– Be–Cl  N  N  O 
        Sp       Sp        Sp 

   
       Sp   
 
16.* Structure of Borax   

 

 

B 

O B 

O 
B O 

B
-
 

HO 

O 

HO 

OH sp
3
 

O 

sp
3
 

OH 

sp
2
 

sp
2
   

 Correct formula of borax is Na2[B4O5(OH)4].8H2O  
 (A) Borax has tetranuclear. (B4O5(OH)4)2– unit  
 (B) Only two ‘B’ atom lie in same plane  
 (C) two Boron are sp2 & two are sp3 hybridised.  
 (D) one terminal hydroxide per boron atom  

Sol. cksjsDl dh lajpuk 

 

 

B 

O B 

O 
B O 

B
-
 

HO 

O 

HO 

OH sp
3
 

O 

sp
3
 

OH 

sp
2
 

sp
2
   

 cksjsDl dh lajpuk Na2[B4O5(OH)4].8H2O gSA  

 (A) cksjsDl prqukZfHkdh; (B4O5(OH)4)2– ,dd gSA  

 (B) dsoy nks ‘B’ ijek.kq leku ry esa gksrs gSA  

 (C) nks cksjksu ijek.kq sp2 o nks cksjksu ijek.kq sp3 ladfjr gksrs gSA  

 (D) izfr cksjksu ijek.kq ij ,d vUrLFk gkbMªksDlkbM gSA 
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17. N2O3  = 
 

N 
O 

N O 
  

  N 
O O 

N 
O 

 

 

N2O5 = N 
O 

O 
N 

O 

O 

O  
 

H5P3O10 = HO–P–O–P–O–P–OH 
 

OH 

O 

OH 

O 

OH 

O  

 

H2S2O3 = HO–S–OH 
 

O 

S  

 

H2S2O5 = HO–S—S–OH 
 

O 

O 

O  

 

H4P2O5 = 
P 

H O 
P 

H 

O 

OH OH 

O 

 

 

P4O6 = 

 
  

P4O7 = 

 

O 
  

 

PART – II (Hkkx - II) 
 

JEE(MAIN) OFFLINE PROBLEMS 

 

1.    

   

   

 

2. 

 
 
3. (1) The sulphur is in sp2 hybridisation but due to lp-bp repulsion the bond angle decreases to 119.5º. 
 (2) The oxygen is in sp3 hybridisation but due to lp-lp repulsion the bond angle decreases to 104.5º.  
 (3) It is believed that pure p atomic orbitals participate in bonding and due to lp-lp repulsion the bond 

angle decreases to 92.5º. 
 (4) The nitrogen is in sp3 hybridisation but due to lp-bp repulsion the bond angle decreases to 107º. 
    SO2  OH2  SH2   NH3 
         Bond angle :  119.5o  104.5o

  92.5o  107o  
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gy % (1) lYQj esa sp2 ladj.k gksrk gSa ysfdu lp-bp izfrd"kZ.k ds dkj.k ca/k dks.k ?kVdj 119.5º gks tkrk gSA  

 (2) vkWDlhtu esa sp3 ladj.k gksrk gSa ysfdu lp-lp izfrd"kZ.k ds dkj.k ca/k dks.k ?kVdj 104.5º gks tkrk gSA   

 (3) bl v.kq ds fy, ,slk ekuk tkrk gS fd 'kq) p ijekf.od d{kd ca/k cukus esa Hkkx ysrs gSa rFkk lp-lp izfrd"kZ.k ds 

dkj.k ca/k dks.k ?kVdj 92.5º gks tkrk gSA  

 (4) ukbVªkstu esa sp3 ladj.k gksrk gSA ysfdu lp-bp izfrd"kZ.k ds dkj.k ca/k dks.k ?kVdj 107º gks tkrk gSA  

    SO2  OH2  SH2   NH3 

          ca/k dks.k : 119.5o  104.5o
  92.5o  107o 

 
4. (1) CF4 is tetrahedral where as SF4 is see-saw shaped. 

 (2) ,  O = C = O both linear according to VSEPR. 

 (3) BF3 is trigonal planar and PCl3 is pyramidal. 
 (4) PF5 is trigonal bipyramidal and IF5 is square pyramidal. 

gy % (1) CF4 prq"Qydh; gSa ysfdu SF4  lh&lkW vkdf̀ruqek gSA  

 (2) ,  O = C = O VSEPR ds vuqlkj nksuksa jS[kh; gSA 

 (3) BF3 f=kdks.kh; lery gSa rFkk PCl3 fijSfeMy gSA  

 (4) PF5 f=kdks.kh; f}fijSfefMy gSa rFkk IF5 oxkZdkj fijSfeMy gSA  
 

5.   

 Maximum 12 bond angles are of 90º.   (vf/kdre 12 ca/k dks.k 90º ds gaSA)  
 

6. The correct order of bond angle (smallest first) is 

 ca/k dks.k dks lgh Øe ¼lcls NksVk çFke½ 

  H2S   <  NH3    <   SiH4      <   BF3 

  92.6o <  107o  <   109o28’  <  120o 

      
 

7. 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 
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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 (lh-lkW) prq"Qydh; vkd`fr oxZ leryh; lajpuk 
 

8. NO2
+  Number of electron pairs = 2 

   Number of bond pairs = 2 
   Number of lone pair = 0 
   So, the species is linear with sp hybridisation. 

    
ONO

sp




 
 NO3

–  Number of electron pairs = 3 
   Number of bond pairs = 3 
   Number of lone pair = 0 
   So, the species is trigonal planar with sp2 hybridisation. 

       sp2 

 NH4
+  Number of electron pairs = 4 

   Number of bond pairs = 4 
   Number of lone pair = 0 
   So, the species is tetrahedral with sp3 hybridisation. 

       sp3 

gy. NO2
+  bysDVªkWu ;qXeksa dh la[;k = 2 

   cU/k ;qXeksa dh la[;k = 2 

   ,dkadh ;qXe dh la[;k = 0 

   blfy,] Lih'kht sp ladj.k ds lkFk js[kh; gSA 

   
ONO

sp




  
 NO3

–  bysDVªkWu ;qXeksa dh la[;k = 3 

   cU/k ;qXeksa dh la[;k = 3 

   ,dkadh ;qXe dh la[;k = 0 

   blfy,] Lih'kht sp2 ladj.k ds lkFk f=kdks.kh; lery gSA 

        sp2 

 NH4
+  bysDVªkWu ;qXeksa dh la[;k = 4 

   cU/k ;qXeksa dh la[;k = 4 

   ,dkadh ;qXe dh la[;k = 0 

   blfy,] Lih'kht sp3 ladj.k ds lkFk prq"Qydh; gSA 

       sp3  
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9. The structure is pentagonal bipyramid having sp3d3 hybridisation as given below :

 

 Fb – I – Fb = 72º (5 number)  ; Fb – I – Fa = 90º (10 number) 

 Fb – I bond length = 1.858 ± 0.004 Å  ; Fa – I bond length = 1.786 ± 0.007 Å. 

gy- iapHkqth; f}fijkfeM lajpuk esa ladj.k sp3d3 fuEu izdkj ls fn;k gS %

 

 Fb – I – Fb = 72º (la[;k = 5)  ; Fb – I – Fa = 90º (la[;k = 10) 

 Fb – I ca/k yEckbZ = 1.858 ± 0.004 Å  ; Fa – I ca/k yEckbZ = 1.786 ± 0.007 Å. 
 

10. As electronegativity of central atom decreases, bond angle decreases. 
 (Hybridisation and number of lone pair on cental atom are same in all options) 

 dsfUnz; ijek.kq dh fo|qr_.krk esa deh ds lkFk cU/k dks.k esa deh vkrh gSA 

 (lHkh fodYiksa esa dsUnh; ijek.kq dk ladj.k rFkk ,dkdh bysDVªkWu ;qXe dh la[;k leku gSA) 
 

11. PF5 trigonal bipyramidal 
 BrF5 square pyramidal (distorted) 

 PF5 f=kdks.kh; f}fijkfeMh; 

 BrF5 oxkZdkj fijkfeMh; (foÑr) 
 

12. –
2NO  = sp2 

 –
3NO  = sp2 

 NO2    = sp2 

 
2NO  = sp 

 

JEE(MAIN) ONLINE PROBLEMS 
 

2. 

F

O

Xe
F

FF  sp3d2 hybridized with one position occupied by lone pair. 

Sol.  

F

O

Xe
F

FF

 

sp3d2 ladj.k ftlesa ,d ,dkdh ;qXe gksrk gSA 

 

3. H4P2O6 has P–P linkage. (H4P2O6 , P–P cU/ku j[krk gSA)  
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4. 1, 3 and 4 suggests that valency of X is +3. So, formula of chloride is XCl3. 

Sol. 1, 3 rFkk 4 lq>ko nsrs gS fd Xdh la;kstdrk +3 gSA vr% ;kSfxd dk dyksjkbM XCl3 gSA 

   

5. ClF3, XeOF2 & 3XeF  are sp3d hybridized with 2 lone pair e’s, hence all have (T-shape) identical shape. 

 ClF3, XeOF2 rFkk 3XeF , sp3d ladjhr gS ftuesa 2 ,dkdh bysDVªkWu ;qXe gSA lHkh leku lajpuk (T-vkdf̀r) j[krs gSA  

 

 

F 

F–Cl–F 

  

 

O 

F–Xe–F 

 

 

F 

F–Xe
+
–F 

    
 
6. Fact 
 

8. 

  

Xe 

F 

F 

O 

XeOF2 

T-Shape 

  

  

Xe 

F 
O 

XeOF4 

F 

F F 

 

 
9.  

Graphite Diamond 

sp2 hybridisation sp3 hybridisation 

% P = 
2

3
 × 100 = 67 % % P = 

3

4
 × 100 = 75 % 

 

xzsQkbV ghjk  

sp2 ladj.k  sp3 ladj.k  

% P = 
2

3
 × 100 = 67 % % P = 

3

4
 × 100 = 75 % 

 

10. 

  

B 

F 

Bond angle = 120º 
F F 

sp
2
  

 

  N Bond angle = 107º 
H H 

sp
3
 

H 

(1 lone pair)  

 

  P When central atom size  

Bond angle  
F F 

sp
3
 

F 

NH3 > PF3  

 

 

I 

I 

sp
3
d 

I 

I 3 

– 

Bond angle 180º 

– 

 

 Bond Angle PF3 < NH3 < BF3 < 3I
   
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Sol. 

  

B 

F 

ca/k dks.k = 120º 
F F 

sp2  

 

  N ca/k dks.k = 107º 
H H 

sp3 

H 

(1 ,dkdh ;qXe)  

 

  P tc dsfUnz; ijek.kq dk 

vkdkj ca/k dks.k  
F F 

sp3 

F 

NH3 > PF3   

 

 

I 

I 

sp3d 

I 

I 3 

– 

ca/k dks.k 180º 

– 

  

 ca/k dks.k   PF3 < NH3 < BF3 < 3I
   

 

11. 

 

P 

O 

P 
O 

P 

O 
P O 

O 

O  

 

12. 5, 3, 0  

 

 F 

Xe 

F 

O 

O 
O 

 
 sp3 d hybridization  

 sp3 d ladj.k 
 

13. 

 

N—N 
O O 

O 

N2O3 

  

 

N—N 
O O 

O 

N2O4 

O 

  

 

14. BF3  –
4BF  

 

 

B 

F 

F F 
sp

2
 

Triangle planar   

 

B 

F 

F F 

sp
3
 

Tetrahedral 

F 

– 

 

 

 

B 

F 

F F 
sp2 

f=kdks.kh; leryh;   

 

B 

F 

F F 

sp3 

prq"Qydh; 

F 

– 
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15. NF3  

 N 
sp

3
 

Trigonal pyramidal 
F F 

F   

 N 
sp3 

f=kdks.kh; fijkfeMy  
F F 

F   
 

16. 

 

Xe .. 
F 

F 

F 

F 

O 

  

 

17. 

 

P 

O 

OH 
HO H 

    

 

P 

O 

OH 
H 

O P 

O 

H 
OH 

 

 

 

P 

O 

OH 
HO 

O P 

O 

OH 
OH 

 

 

P 

O 

H 
HO H 

 
 

18. C form most stable p-p bonds.  

 C lokZf/kd LFkk;h p-pcU/k cukrk gSA 
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