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 Marked questions are recommended for Revision. 

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

PART - I : SUBJECTIVE QUESTIONS 

Hkkx - I : fo"k;kRed iz'u ¼SUBJECTIVE QUESTIONS½ 
 

Section (A) :  Back bonding 

[k.M (A) : i'p cU/k 
A-1. The B–F bond length in Me3N.BF3 is 1.35 Å, much longer than 1.30 Å in BF3. Explain.  

 Me3N.BF3 esa B–F ca/k yEckbZ (1.35 Å), BF3 esa ca/k yEckbZ (1.30 Å) dh rqyuk esa vf/kd gksrh gSA o.kZu dhft,A  

Sol. In Me3 N   B F

F

F

 , the electron deficiency of boron is compensated by the lone pair of electron 

donated by nitrogen atom. Where as in BF3 it is compensated by back bonding with F atom; back 
bonding is delocalised thus B–F bond has partial double bond character. 

Sol. Me3 N  B F

F

F

, ukbVªkstu ijek.kq }kjk fn;s x;s ,dkdh bysDVªkWu  ;qXe }kjk cksjksu dh bysDVªkWu U;wurk iw.kZ 

gks tkrh gSaA tcfd BF3 esa F ijek.kq ds lkFk i'p vkcU/ku }kjk iw.kZ dh tkrh gSA i'p vkcU/ku foLFkkuhd`r 

(delocalised) gks tkrk gS] vr% B–F cU/k vkaf'kd f}cU/k vfHky{k.k j[krk gSA 

 

A-2. Explain why SiH3NCO is linear (except H atoms) but CH3 NCO is non linear. 

 O;k[;k djks fd D;ksa SiH3NCO js[kh; gS (gkbMªkstu dks NksM+dj) ijUrq CH3 NCO vjs[kh; gS \ 

Sol. (Shows p–d bonding)    

 (Cannot show p–d bonding)   

Sol. (p–d cU/k)    

 (p–d cU/k ugha iznf'kZr djrk gS)   

 

A-3. Draw the structure : Identify the type (p–p, p–d) of bonds and number of these bonds in the 
following molecule : 

 fuEu v.kq esa (p–p, p–d) cU/k ds izdkj rFkk budh la[;k Kkr djks rFkk v.kq dh lajpuk cukvksaA 

 (i) SO3   (ii) H3PO4  (iii) N2   (iv) HClO4 

Sol. (i)  two p–d bond and one p–p bond.  (nks p–d ca/k rFkk ,d p–p ca/k) 

 (ii)   one p–d bond (,d p–d ca/k) 

 (iii) NN two p–p bond. (NN nks p–p ca/k) 
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 (iv)  three p–d bond. (rhu p–d ca/k) 

 

Section (B) : Electron deficient bonding 

[k.M (B) : bysDVªkWuU;wu cU/k 

B-1. Explain why  
 (i) NH3 is better e– pair donor than PH3 . 
 (ii) NH3 is a better base than CH3CN? 

 O;k[;k djks fd D;ksa  

 (i) NH3, PH3 dh rqyuk esa vPNk bysDVªkWu ;qXe nkrk gSA  

 (ii)  NH3, CH3CN dh vis{kk ,d vPNk {kkj gSA  

Sol. (i)  In NH3 molecule N atom has lone pair in sp3 hybrid orbital while in PH3 as suggested by  its 
bond angle (92º) the lone pair must be present in ‘S’ orbital which is much more contracted than sp3. 
Hence PH3 becomes a poor donor than NH3. 

 (ii)  CH3CN has lone pair on sp hybridized nitroge n atom while NH3 has lone pair on sp3 hybridized 
nitrogen atom.   

 (i)  NH3 esa ,dkdh ;qXe N ijek.kq ij sp3 ladfjr d{kd esa gS tcfd PH3 esa bldk cU/k dks.k (92º) ds dkj.k 

,dkdh ;qXe ‘S’ d{kd esa mifLFkr gS tks sp3 dh rqyuk esa bls vf/kd lEihfM+r djsxkA blfy, PH3, NH3 dh rqyuk 

esa nqcZynkrk gSA  

 (ii)  CH3CN esa ,dkdh ;qXe N ijek.kq ij sp ladfjr d{kd esa gS tcfd NH3 esa ,dkdh ;qXe N ijek.kq ij sp3 

ladfjr d{kd esa mifLFkr gSA  
 

B-2. Why BCl3 and SiF4 act as Lewis acids ? Explain. 

 BCl3 o SiF4 yqbZl vEy dh rjg O;ogkj djrs gSA D;ksa \ 

Sol. In BCl3, octet of Boron is incomplete. In SiF4, silicon has vacant d-orbitals, by which it can accept 
electron pair. 

 BCl3 esa cksjksu dk v"Vd viw.kZ gSA SiF4 esa flfydkWu fjDr d-d{kd j[krk gS ftlds }kjk ;g e– ;qXe xzg.k dj 

ldrk gSA  
 

B-3. BF3 exists but BH3  does not. explain Why. 

 BF3 gksrk gSa ysfdu BH3 ugha] le>kb;s D;ksa \ 

Ans. BF3 molecule being electron deficient gets stabilised through p–pback bonding. where as BH3 
removes its electron deficiency through dimerisation and thus exists as B2H6. 

 BF3 v.kq ftlesa bysDVªkWu dh deh gksrh gSa og p–pcU/ku ls LFkkf;Ro çkIr djrk gSa tcfd BH3 blds bysDVªkWu 

dh deh dks f}ydhdj.k }kjk nwj djrk gSa rFkk B2H6 ds :i esa izkIr gksrk gSaA 
 

B-4. Which orbitals are involved in banana bonding in Al2(CH3)6. 

 Al2(CH3)6 esa dnyh ca/k (banana bonding) esa dkSuls d{kd lfEefyr gksrs gS \ 

Sol. sp3 hybridised orbital of both aluminium and sp3 hybridised orbital of carbon. 

 nksuksa ,Y;qfefu;e ds sp3  ladfjr d{kd rFkk dkcZu dk sp3 ladfjr d{kd 

 

Section (C) : H-bonding & intermolecular force of attraction.  

[k.M (C) : gkbMªkstu cU/k rFkk vUrjvkf.od vkd"kZ.k cy 

C-1. In which of the following the hydrogen bonding is strongest. Explain briefly ?  

 fuEu esa ls fdlesa izcyre H-ca/ku ik;k tkrk gSA laf{kIr esa le>kb;s \ 

 (a) O – H – – – S ()  (b) S – H – – – O () (c) F – H – – – F– (s) (d) F – H – – – O () 
Sol. Very strong hydrogen bonding occurs in the alkali metal hydrogen fluorides of formula M[HF2]; there is 

a linear symmetrical anion having an over all, F–H–F distance of 2.26 Å.   

 [F – H – – – F]–    [F – – –  H –  F]–   

 F– + HF   [FHF]– ; H = – 161 ± 8 kJ mol–1   
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gy % {kkj /kkrqvksa ds gkgMªkstu ¶yksjkbM ftudk lw=k M[HF2] gS] esa lcls izcy H-ca/ku ik;k tkrk gSA ;gk¡ ,d js[kh; 

lefer _.kk;u gksrk gS ftlesa F–H–F ca/k yEckbZ 2.26 Å gksrh gSA  

 [F – H – – – F]–    [F – – –  H –  F]–   

 F– + HF    [FHF]– ; H = – 161 ± 8 kJ mol–1   
 

C-2. Why D2O has higher viscosity than H2O ?  

 D2O, H2O dh rqyuk esa vf/kd ';kurk j[krk gS D;ksa \  

Sol. Deuterium is more electropositive than hydrogen. Therefore, stronger H-bonding is found in D2O than in 
H2O.  D2O  is also denser than H2O.  

Sol. M~;wjsfV;e] gkbMªkstu dh vis{kk vf/kd oS|qr/kukRed gksrk gSA vr% H2O dh vis{kk D2O esa H-cU/ku izcy ik;k tkrk 

gSA D2O,  H2O dh vis{kk vf/kd ?kuRo j[krk gSA  
 

C-3. Why glucose, fructose, sucrose etc. are soluble in water though they are covalent compounds ? 

 Xywdksl] ÝDVksl] lqØksl vkfn ty esa foys; D;ksa gSa tcfd ;s lgla;kstd ;kSfxd gS \ 

Sol. These compounds contain polar–OH groups which can form H-bonds with water.  

 ;s ;kSfxd /kqzoh; –OH lewg j[krs gSa tks ty ds lkFk H-ca/k cuk ldrs gSaA  
 

C-4. Ethanol has higher boiling point than diethyl ether. Why ? 

 ,FksukWy dk DoFkukad Mkb,fFky bZFkj ls vf/kd gksrk gSA D;ksa \ 

Sol. In ethanol, there is H-bonding but in diethyl ether, there is no H-bonding (because O-atom is attached 
to  
C-atom) but there exists weak dipole-dipole attraction in diethyl ether.  

gy % ,FksukWy esa H-ca/k ik;k tkrk gS fdUrq Mkb,fFky bZFkj esa H-ca/k ugha ik;k tkrk gSA (D;ksafd O-ijek.kq C-ijek.kq ls 

tqM+k gqvk gS) fdUrq Mkb,fFky bZFkj esa nqcZy f}/kzqo&f}/kqzo vkd"kZ.k vfLrRo esa jgrk gSA 
 

PART - II : ONLY ONE OPTION CORRECT TYPE 

Hkkx - II : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 
 

Section (A) :  Back bonding 

[k.M (A) : i'p cU/k 
A-1. For BF3 molecule which of the following is true ? 

 (A) B-atom is sp2 hybridised.   (B) There is a p–p back bonding in this molecule. 
 (C) Observed B–F bond length is found to be less than the expected bond length. 
 (D*) All of these 

 BF3 v.kq ds fy, fuEu esa ls dkSulk lR; gS \ 

 (A) B-ijek.kq sp2 ladfjr gSA   (B) bl v.kq esa p–p i'p ca/ku ik;k tkrk gSA 

 (C) izsf{kr B–F ca/k yEckbZ] visf{kr ca/k yEckbZ ls de ik;h xbZ gSA 

 (D*) mijksDr lHkhA 

Sol.    

 Decrease in B–F bond length is due to delocalised p–p bonding between filled p-orbital of F atom 
and vacant p-orbital of B atom.  

Sol.       
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 F ijek.kq ds iwfjr p-d{kd ,oa B ijek.kq ds fjDr p-d{kd ds e/; p–p ca/ku foLFkkuhd`r gksus ij B–F ca/k nwjh 

?kV tkrh gSA 
 

A-2. Which of the following statements regarding the structure of SOCl2 is not correct ? 
 (A*) The sulphur is sp3 hybridised and it has a tetrahedral shape. 
 (B) The sulphur is sp3 hybridised and it has a trigonal pyramid shape. 

 (C) The oxygen-sulphur bond is p-d bond. 
 (D) It contain one lone pair of electrons in the sp3 hybrid orbital of sulphur.   

 fuEu esa ls dkSulk dFku SOCl2 dh lajpuk ds lanHkZ esa lgh ugha gS &  

 (A*) lYQj sp3 ladfjr gS rFkk bldh prq"Qydh; vkd`fr gSA  

 (B) lYQj sp3 ladfjr gS rFkk bldh f=kdks.kh; fijsfeMh; vkd`fr gSA  

 (C) vkWDlhtu&lYQj ca/k p-d ca/k gSaA  

 (D) blesa] lYQj ds sp3 ladfjr d{kd esa bysDVªkWu dk ,d ,dkdh ;qXe gSaA 

Sol. In SOCl2 , sulphur atom is sp3 hybridised. Due to the presence of one lone pair of electrons on ‘S’ atom, 
the molecule has distorted tetrahedral shape. i.e., trigonal pyramidal shape. This shape contains two 

chlorine and one oxygen atom in a triangle. The S–O– pi bond is  d–p  pi bond. 

 SOCl2  esa lYQj ijek.kq sp3 ladfjr gSA ‘S’ ijek.kq ij ,adkdh bysDVªku ;qXe gksus ds dkj.k v.kq dh vkdf̀r fod`r 

prq"Qydh; gks tkrh gS vFkkZr f=kdks.kh; fijsfeMh; vkdf̀r A ;g vkd`fr f=kHkqt esa nks Dyksfju vkSj ,d vkDlhtu 

ijek.kq j[krk gSA S–O– ca/k d–p  pi ca/k gSA  
 

A-3. Respective order of strength of back-bonding and Lewis acidic strength in boron trihalides is : 
 (A) BF3 < BCl3 < BBr3 and BF3 < BCl3 < BBr3 (B) BF3 > BCl3 > BBr3 and BF3 > BCl3 > BBr3 

 (C*) BF3 > BCl3 > BBr3 and BF3 < BCl3 < BBr3 (D) BF3 < BCl3 < BBr3 and BF3 > BCl3 > BBr3 

 cksjkWu VªkbgsykbM esa i'p&cU/ku lkeF;Z rFkk yqbZl vEy lkeF;Z dk Øe'k% vkisf{kd Øe gS % 

 (A) BF3 < BCl3 < BBr3 rFkk  BF3 < BCl3 < BBr3  (B) BF3 > BCl3 > BBr3 rFkk BF3 > BCl3 > BBr3 

 (C*) BF3 > BCl3 > BBr3 rFkk BF3 < BCl3 < BBr3 (D) BF3 < BCl3 < BBr3 rFkk BF3 > BCl3 > BBr3 

 

Section (B) : Electron deficient bonding 

[k.M (B) : bysDVªkWuU;wu cU/k 

B-1. Which of the following contains a coordinate covalent bond 

 fuEu esa ls dkSu lk ;kSfxd milgla;kstd lgla;kstd ca/k (coordinate covalent bond) j[krk gS \  

 (A*) HNO3   (B) BaCl2   (C) HCl    (D) H2O  

Sol.    
 

B-2. Bonds present in CuSO4. 5H2O(s) is 
 (A) Electrovalent and covalent   (B) Electrovalent and coordinate 
 (C*) Electrovalent, covalent and coordinate (D) Covalent and coordinate 

 CuSO4. 5H2O(s) esa mifLFkr ca/k gS 

 (A) fo|qr la;kstd o lgla;kstd   (B) fo|qrla;kstd o milgla;kstd 

 (C*) fo|qrl;kstd] lgla;kstd o milgla;kstd (D) lgla;kstd o milgla;kstd 

Sol. [Cu (H2O)4] SO4. H2O 
 

B-3. Electron deficient molecule among the following is : 
 (A) I2Cl6  (B*) B2H6  (C) Al2Cl6  (D) All of these 

 fuEu esa ls bysDVªkWu U;wu v.kq gS % 

 (A) I2Cl6  (B*) B2H6  (C) Al2Cl6  (D) mijksDr lHkh 

B-4. For B2H6 
 S1 : Each boron is sp3 hybridised      
 S2 : four terminal 'H' & two 'B' atom are in same plane but two bridge hydrogen in different plane. 

 S3 : It has 4  bond & 2 bridge bond       

 S4 : 8  bonds are present in it     
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 B2H6 ds fy, 

 S1 : izR;sd cksjksu sp3 ladfjr gksrk gSA 

 S2 : pkj Nksj okys (terminal) 'H' ijek.kq o nks 'B' ijek.kq leku ry esa gksrs gSa ysfdu nks lsrq gkbMªkstu ijek.kq 

fHkUu ry esa gksrs gSaA 

 S3 : blesa 4  rFkk 2 lsrq ca/k gksrs gSaA 

 S4 : blesa 8  ca/k mifLFkr gksrs gSaA 

 (A)  T T F F   (B*) T T T F    (C) F F T F   (D)  F T F T 

Sol.   

 

B-5. Which is not true about B2H6   

 (A) Both ‘B’ atoms are sp3 hybridised  (B*) Boron atom is in ground state   
 (C) Two hydrogens occupy special positions  (D) There are two, three centre two electron bonds  

 B2H6 ds fy, fuEu esa ls dkSulk dFku lR; ugha gS& 

 (A) nksuksa ‘B’ ¼cksjksu½ ijek.kq sp3 ladfjr gSA  (B*) cksjksu ijek.kq vk| ¼ewy½ voLFkk esa gSA  

 (C) nks gkbMªkstu] fof'k"V fLFkfr izkIr djrs gSA  (D) ;gk¡ nks] rhu dsfUnz; nks bysDVªkWu ca/k gSA 
 

Section (C) : H-bonding & intermolecular force of attraction.  

[k.M (C) : gkbMªkstu cU/k rFkk vUrjvkf.od vkd"kZ.k cy 

C-1. Which of the following is not correctly matched with respect to the intermolecular forces existing 
amongst the molecules (Hydrogen bonding is not  taken as dipole-dipole attraction) ? 

 (A) Benzene – London dispresion forces  
 (B) Orthophosphoric acid – London dispresion force, hydrogen bonding.   
 (C) Hydrochloric acid – London dispresion force, dipole-dipole attraction    
 (D*) Iodine monochloride – London dispersion force  

 fuEu esa ls dkSulk v.kq mlesa mifLFkr vUrj vkf.od cy ls lgh lqesfyr ugh gSA ¼f}/kzqo f}/kzo vkd"kZ.k ds :i esa 

gkbMªkstu cU/k dks ugh ysrs½   

 (A) csUthu – yUnu foLrj.k cy (London dispresion forces) 

 (B) vkFkksZQkLQksfjd vEy – yUnu foLrj.k cy (London dispresion forces),  gkbMªkstu cU/k 

 (C) gkbMªksDyksfjd vEy – yUnu foLrj.k cy] f}/kzqo f}/kzqo vkd"kZ.k    

 (D*) vk;ksMhu eksuksDyksjkbM – yUnu foLrj.k cy  

Sol. All molecules have London dispersion force because of number of polarizable electrons.  
 Non polar molecules have only London dispersion force because of polarisable electron. Benzene is 

non polar molecule. 
 Polar molecules have dipole-dipole attraction in addition to London dispersion force.  

  and so on  

 Molecules with, O–H, N–H, or F–H bond have hydrogen bonding in addition to London dispersion force.  

 Molecule IC is polar, so in addition to London dispersion force it has dipole-dipole attraction also.  

Sol. lHkh v.kqvksa esa yUnu foLrj.k cy ik;k tkrk gS] D;ksafd buesa /kqzohr bysDVªkWu ik;s tkrs gSA  

 v/kqzoh; v.kq esa dsoy yUnu foLrj.k cy gksrk gS D;ksafd blesa /kqzohr bysDVªkWu ik;s tkrs gSA cSathu v/kqzoh; v.kq gSA  

 /kqzoh; v.kq esa yUnu foLrj.k cy feykus ij buesa f}/kzqo&f}/kzqo vkd"kZ.k gksrk gSA  

  vkSj blfy,  

 v.kq ftuesa, O–H, N–H, ;k F–H ca/k yUnu ifj{ksi.k cy feykus ij gkbMªkstu ca/k j[krs gSA  

 IC v.kq /kqzoh; gS blfy, blesa yUnu ifj{ksi.k cy feykus ij buesa f}/kzqo&f}/kzqo vkd"kZ.k gksrk gSA  
 

C-2. Which of the following factor is responsible for van der Waals forces ? 
 (A) Instantaneous dipole-induced dipole interaction. 
 (B) Dipole-induced dipole interaction and ion-induced dipole interaction. 
 (C) Dipole-dipole interaction and ion-induced dipole interaction. 
 (D*) All of these. 
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 okUMjokYl~ cyksa ds fy, fuEu esa ls dkSulk dkjd mÙkjnk;h gS \ 

 (A) rkR{kf.kd f}/kzqo&izsfjr f}/kzqo vUrZfØ;kA 

 (B) f}/kqzo&izsfjr f}/kzqo vUrZfØ;k rFkk vk;u izsfjr f}/kzqo vUrZfØ;kA 

 (C) f}/kqzo&f}/kzqo vUrZfØ;k rFkk vk;u izsfjr f}/kzqo vUrZfØ;kA 

 (D*) mijksDr lHkhA 

Sol. All statements are true. (lHkh dFku lR; gSA)  
 

C-3. Which of the following bonds/forces is weakest ? 
 (A) Covalent bond (B) Ionic bond  (C) Hydrogen bond (D*) London force 

 fuEu esa ls dkSulk cU/k@cy nqcZyre gS \ 

 (A) lgla;kstd cU/k (B) vk;fud cU/k  (C) gkbMªkstu cU/k  (D*) yUnu cy 

Sol. London forces are extremely short range in action and the weakest of all attractive forces.  
 The order of strength of bonds/ forces is ionic bond > covalent bond > hydrogen bond > London force.  

 yUnu cy lcls de nwjh rd izHkkoh gksrs gSa rFkk leLr vkd"kZ.k cyksa esa lcls nqcZy gksrs gSaA ca/kksa dh izcyrk dk 

Øe&vk;fud ca/k > lgla;kstd ca/k > gkbMªkstu ca/k > yanu cy  
 

C-4. In which of the following compound, intra-molecular H-bonding is not observed :  
 (A) o-hydroxy benzyaldehyde    (B) o-nitrophenol  
 (C) Chloral hydrate     (D*) Boric acid  

 fuEu esa ls fdl ;kSfxd esa vUr% vkf.od H-cU/k ugha ik;k tkrk gS \  

 (A) o-gkbMªkWDlh csUtsfYMgkbM    (B) o-ukbVªksfQukWy  

 (C) Dyksjy gkbMªsV     (D*) cksfjd vEy  

Sol. Refer notes  
 

C-5. Consider the following sets of H-bonds 

 H-ca/kksa ds fuEu leqP;;ksa (sets) ij fopkj dhft;s  

   P :  – O – H - - - - - :    Q :  – O – H  - - - - -
. .

|
: O—   

   R :  –  H - - - - - :     S :   H - - - - -
|

: O —   

 The correct order of H-bond strengths is :   

 H-ca/kksa dh lkeF;Z dk lgh Øe gSA  

 (A) Q > P > S > R  (B) R > Q > S > P  (C) R > S > P > Q  (D*) P > Q > R > S  
Sol. Nitrogen is less electronegative than oxygen so electron pair is easily available for bonding, thus P has 

stronger H-bonding than Q. As oxygen is more electronegative so H-bond strength of Q is greater than 
S. The same explanation is given for R and S as that of P and Q.  

 ukbVªkstu dh fo|qr_.krk vkWDlhtu ls de gksrh gS ftlls bysDVªkWu ;qXe vkca/k ds fy, vklkuh ls miyC/k gksrs gSaA 

vr% P esa H-ca/k Q dh rqyuk esa vf/kd izcy gSA tSls fd vkWDlhtu dh fo|qr_.krk vf/kd gksrh gS vr% Q  esa H-

ca/k dh lkeF;ZS ls vf/kd gksrh gSA blh rjg P ,oa Q ds leku gh] R ,oa S dh O;k[;k dh tk ldrh gSA  
 

C-6. Amongst NH3, PH3, AsH3 and SbH3 the one with highest boiling point is : 
 (A) NH3 because of lower molecular weight (B*) SbH3 because of higher molecular weight 
 (C) PH3 because of H-bonding   (D) AsH3 because of lower molecular weight 

 NH3, PH3, AsH3 rFkk SbH3 esa ls fdldk DoFkukad mPpre gS % 

 (A) de vkf.od Hkkj ds dkj.k NH3 dk  (B*) mPp vkf.od Hkkj ds dkj.k SbH3 dk 

 (C) H-cU/ku ds dkj.k PH3 dk   (D) de vkf.od Hkkj ds dkj.k AsH3 dk 

Sol. As molecular weight increases, magnitude of Van der Waal's force of attraction increases. 
 Therefore, boiling point increases. Though NH3 has strong H-bonding but boiling point of SbH3 is 

highest due to highest molecular weight. Boiling point NH3 = 238.5 K and SbH3 = 254.6 K. 

Sol. vkf.od Hkkj esa of̀) ij okUMjokWYl vkd"kZ.k cy ds ifjek.k esa o`f) gksrh gS] blfy, DoFkukad esa o`f) gksrh gSaA  

 ;|fi NH3 esa H-cU/ku izcy gksrk gSA ysfdu mPpre vkf.od Hkkj ds dkj.k SbH3 dk DoFkukad mPpre gksrk gSA  

  NH3 = 238.5 K rFkk SbH3 = 254.6 K. 
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C-7. The correct order of boiling point is : 

 DoFkukad fcUnq dk lgh Øe gS % 

 (A) H2O < H2S < H2Se < H2Te    (B) H2O > H2Se > H2Te > H2S 
 (C) H2O > H2S > H2Se > H2Te   (D*) H2O > H2Te > H2Se > H2S 
Sol. (i) H2O has highest boiling point because of H-bonding. 
 (ii) Boiling point also depends on the magnitude of van der Waal's force of attraction, which in turns 

depends on molecular weight of the compounds. Thus the correct order is H2O > H2Te > H2Se > H2S.  

 (i) H-ca/k ds dkj.k H2O dk DoFkukad fcUnq vf/kd gksrk gSA  

 (ii) DoFkukad oUMjokWy vkd"kZ.k cy ds eku ij Hkh fuHkZj djrk gS tks fd ;kSfxd ds vkf.od nzO;eku ij fuHkZj gS 

vr% lgh Øe gS H2O > H2Te > H2Se > H2S. 
 

C-8. Which of the following compounds has the highest boiling point 

 fuEu esa ls vf/kdre DoFkukad okyk ;kSfxd gS  

  (A) HCl   (B) HBr   (C*) H2SO4   (D) HNO3   
Sol. The presence of two OH groups in H2SO4 lead to significant H-bonding. 

 H2SO4 esa nks OH lewg dh mifLFkfr ds dkj.k H-ca/k dk fuekZ.k gksrk gSA 
 

PART - III : MATCH THE COLUMN 

Hkkx - III : dkWye dks lqesfyr dhft, (MATCH THE COLUMN) 
 

1. Match the following : 

 Column-I  Column-II 

(A) BF3 (p) sp3 hybridization 

(B) (SiH3)3N (q) p–p back bond 

(C) B2H6 (r) p–d back bond 

(D) SiO2 (s) 3c–2e bond 

 fuEu dks lqesfyr dhft,A 

 dkWye-I  dkWye-II 

(A) BF3 (p) sp3 ladj.k 

(B) (SiH3)3N (q) p–p i'p ca/k 

(C) B2H6 (r) p–d i'p ca/k 

(D) SiO2 (s) 3c–2e ca/k 

Ans. (A - q) ; (B – r) ; (C – s,p) ; (D – p, r)  
 

2. Match the following : 

 Column-I  Column-II 

(A) HCl < HF (p) Strength of  hydrogen bonding 

(B) PH3 < NH3  (q) Dipole moment  

(C) H2O < D2O  (r)  Boiling point 

(D) F2 < Cl2  (s) Bond energy   

 fuEu dks lqesfyr dhft,A 

 dkWye-I  dkWye-II 

(A) HCl < HF (p) gkbMªkstu cU/k dk lkeF;Z 

(B) PH3 < NH3  (q) f}/kqzo vk?kw.kZ 

(C) H2O < D2O  (r)  DoFkukad 

(D) F2 < Cl2  (s) cU/k&ÅtkZ 

Ans. (A – p, q, r, s) ; (B – p, q, r, s) ; (C – p, q, r, s) ; (D – r, s)  
Sol. HF shows stronger H-bond than H-Cl. 
 Dipole moment of HF is more than of HCl. (fact) Due to H-bond, boiling point of H–F is more than that 

of HCl. 
 Due to differences in electro negavitivity, the H–F bond is stronger than H–Cl bond. 
 (B) N is more electronegative than P. So the strength of H-bond is more in NH3. Due to this boiling point 

of NH3 is more. For the same reason, boiling point and bond energy are also more for NH3 than PH3. 

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


Chemical Bonding-IIl 
 

 

 

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 
ADVBCO - 8 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

Sol. HF, H-Cl dh vis{kk izcy H-ca/k n'kkZrk gSA 

 HCl dh vis{kk HF dk f}/kzqo vk?kw.kZ vf/kd gksrk gSA ¼rF;½ H-ca/k ds dkj.k H–F dk DoFkaukd HCl ds DoFkukad ls 

vf/kd gksrk gSA 

 fo|qr_.krk esa vUrj ds dkj.k H–F ca/k H–Cl ca/k dh vis{kk izcy gksrk gSA 

 (B) N,P dh vis{kk vf/kd fo|qr_.kh rRo gS blfy, NH3 esa gkbMªkstu ca/k dh lkeF;Z vf/kd gksrh gSA bl dkj.k 

NH3 DoFkukad vf/kd gksrk gSA NH3 dk DoFkukad o ca/k ÅtkZ PH3 dh vis{kk vf/kd gksrh gS blds fy, Hkh leku 

dkj.k gSA  
 

3. Match the column: 
 Column-I    Column-II 
 (A) Liquid bromine   (p) Hydrogen bond 
 (B) Solid hydrogen fluoride  (q) Ion-dipole force 
 (C) Solution of sodium fluoride in water (r) Dispersion force. 
 (D) Liquid methylamine   (s) Dipole induced dipole interaction. 
 (E) Noble gas clathrate in ice. 

 dkWye – I     dkWye – II 

 (A) nzo czksehu    (p) gkbMªkstu ca/k 

 (B) Bksl] gkbMªkstu ¶yksjkbM   (q) vk;u&f}/kzqo cy 

 (C) ty esa] lksfM;e ¶yksjkbM dk foy;u (r) foLrj.k cy (Dispersion force) 

 (D) nzo] esfFky,ehu   (s) f}/kqo&çsfjr f}/kqzo vU;ksU; fØ;k ¼vFkok vUrZfØ;k½ 

 (E) cQZ esa ukscy xSl DysFkjsV 

Ans. (A – r) ; (B – p, r) ; (C – p, q, r) ; (D – p, r) ; (E – p, r, s). 
Sol. (A) Br

2
 is non-polar in nature. All molecules experience London dispersion forces which results from the 

motion of electrons. 
 (B) HF has hydrogen bonding in liquid as well as in solid state. HF molecules also experience 

dispersion forces. 
 (C) Ion-dipole forces are found in the solutions of ionic compounds in polar solvent where solvated 

species such as Na(OH
2
)

x
+ and F(H

2
O)

y
– exist. Hydrogen bond exist between water molecules. In 

addition they also experience dispersion London forces. 
 (D) CH

3
NH

2
 is a polar molecule that can form hydrogen bonds. In addition, it has dispersion forces. 

 (E) Induced dipole-dipole interaction exists between non-polar molecules and polar molecules such as 
clathrate compound of Xe gas with water, when water is frozen under a high pressure of the gas. They 
have formulae approximating to 6H

2
O : 1 gas atom (i.e. Xe.6H

2
O). 

 In addition, Xe.6H
2
O has H-bonding and dispersion forces.  

gy- (A) Br
2
 dh çd`fr v/kqzoh; gS] lHkh v.kqvksa ds e/; yanu foLrj.k cy yxrk gSA tks fd] bysDVªkWuksa dh xfr ds dkj.k 

gksrk gSA  

 (B) HF esa nzo ds lkFk&lkFk Bksl voLFkk esa Hkh gkbMªkstu ca/k ik;s tkrs gSa rFkk HF v.kqvksa ds e/; esa] Hkh foLrj.k 

cy yxrk gSA  

 (C) /kqzoh; foyk;dksa esa vk;fud ;kSfxdksa ds foy;u esa vk;u&f}/kqzo cy] ik;s tkrs gSA tgk¡] foyk;dhd`r Lih'kht 

tSls Na(OH
2
)

x
+ rFkk F(H

2
O)

y
–  ik;h tkrh gSA ty v.kqvksa ds e/; gkbMªkstu ca/k ik;s tkrs gS] rFkk lkFk gh ;g 

yanu foLrj.k cy Hkh vuqHko djrs gSA  

 (D) CH
3
NH

2
 ,d /kqzoh; v.kq gS] tks fd gkbMªkstu ca/k cuk ldrk gS] lkFk gh ;g foLrj.k cy Hkh j[krk gSA 

 (E) çsfjr f}/kqzo&f}/kqzo vUrZfØ;k] v/kqzoh; v.kqvksa rFkk /kqzoh; v.kqvksa ds e/; ik;h tkrh gSA tSls] fd ty ds lkFk Xe  

ds DysFkjsV (clatherate) ;kSfxdA  budk fuekZ.k rc gksrk gS] tc ty dks bl xSl dh] mPp nkc] ifjfLFkfr esa] 

tek;k tkrk gSA ;g lkekU;r% yxHkx  6H
2
O : 1 xSl ijek.kq (vFkkZr~ Xe.6H

2
O) vuqikr esa] lw=k dk fuekZ.k djrs gSA 

 lkFk gh Xe.6H
2
O esa H-ca/k rFkk foLrj.k cy Hkh ik;s tkrs gSA 
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 Marked questions are recommended for Revision. 

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

PART - I : ONLY ONE OPTION CORRECT TYPE  

Hkkx - I : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 
 

Section (A) :  Back bonding 

[k.M (A) : i'p cU/k 
1. In which of the following compounds B–F bond length is shortest ? 

 fuEu esa ls fdl ;ksfxd esa B–F ca/k yEckbZ lcls de gS \ 

 (A) BF4
–  (B) BF3  NH3   (C*) BF3   (D) BF3  N(CH3)3  

Sol. Partial double bond character is developed in B–F bond of BF3 (due to formation of dative  bond) 

   

 In other case B is sp3 hybridised (tetrahedral molecule or ion) and the possibility for  bonding no longer 
exists. 

Sol. BF3 (MsfVo  ca/k ds fuekZ.k ds dkj.k) ds B–F ca/k esa vkaf'kd f}ca/k vfHky{k.k fodflr gks tkrs gSA 

   

 vU; fLFkfr esa B, sp3 ladfjr (prq"Qydh; v.kq ;k vk;u) gS rFkk  ca/k dk vfLrRo vf/kd yEcs le; rd ugha jg 

ikrk gSA 

 
2. Which of the following statement is false for trisilylamine ? 

 (A) Three sp2 orbitals are used for  bonding, giving a plane triangular structure. 
 (B*) The lone pair of electrons occupy a p-orbital at right angles to the plane triangle and this overlaps 

with empty p–orbitals on each of the three silicon atoms resulting in  bonding. 
 (C) The N–Si bond length is shorter than the expected N–Si bond length. 
 (D) It is a weaker Lewis base than trimethyl amine. 

 Vªkbflfyysehu (trisilylamine) ds fy, fuEu esa ls dkSulk dFku xyr gSa ? 

 (A)  cU/ku ds fy, rhu sp2 d{kd iz;qDr gksrs gSa rFkk ;g ,d leryh; f=kdks.kh; lajpuk nsrs gSa  

 (B*) bySDVªkWu dk ,dkdh ;qXe leryh; f=kdks.kh; ds ledks.k ij ,d p-d{kd j[krk gS rFkk izR;sd rhu flfydkWu 

ijek.kqvksa  ij mifLFkr fjDr p–d{kdksa ds lkFk vfrO;kiu ls  cU/ku curk gSaA  

 (C) N–Si cU/k yEckbZ vuqekfur N–Si ca/k yEckbZ ls de gksrh gSA 

 (D) ;g VªkbesfFky ,ehu dh vis{kk nqcZy yqbZl {kkj gSa  

Sol. There is p–d delocalization of lone pair of electron on nitrogen atom and empty d-orbital of silicon but 

not p– p, one of the 2s-orbital electrons jumps to the last Pz orbital and does not participate in sp2 
hybridisation. 
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gy- ;gk¡ ij ukbVªkstu ijek.kq ds ,dkdh bysDVªkWu ;qXe rFkk flfydkWu ds fjDr d-d{kdksa dk p–d foLFkkuhdj.k gksrk 

gS uk fd p– p, 2s-d{kd dk ,d bysDVªkWu mrsftr gksdj vfUre Pz d{kd esa LFkkukarfjr gks tkrk gS rFkk ;g sp2 

ladj.k esa Hkkx ugha ysrk gSaA  

  
 
Section (B) : Electrion deficient bonding 

[k.M (B) : bysDVªkWuU;wu cU/k 

3. In which of the following molecules/species all following characteristics are found ? 
 (a) Tetrahedral hybridisation 
 (b) Hybridisation can be considered to have taken place with the help of empty orbital(s). 
 (c) All bond lengths are identical i.e. all A–B bond lengths are identical. 

 fdl v.kq@iztkfr;ksa esa fuEu lHkh vfHky{k.k ik;s tkrs gS \ 

 (a) prq"Qydh; ladj.k 

 (b) ;g ekuk tk ldrk gS fd ladj.k esa fjDr d{kd Hkh Hkkx ysrs gS@gSaA 

 (c) lHkh cU/k yEckbZ leku gSa] vFkkZr lHkh A–B cU/k yEckbZ;ka leku gSaA  

 (A) B2H6  (B) Al2Cl6  (C) BeCl2 (g)  (D*) BF4
– 

Sol. 

 
 

Section (C) : H-bonding & intermolecular force of attraction.  

[k.M (C) : gkbMªkstu cU/k rFkk vUrjvkf.od vkd"kZ.k cy 

4. H-bonding is maximum in 

 fuEu esa ls fdlesa H-ca/k izcyre ¼vf/kdre½ gS% 

 (A) C6H5OH  (B*) C6H5COOH   (C) CH3CH2OH   (D) CH3COCH3   
Sol. H-bonding shown by –COOH group is stonger than that shown by –OH group. 

 –COOH lewg }kjk n'kkZ;k x;k gkbMªkstu ca/k, –OH lewg }kjk n'kkZ;s x;s gkbMªkstu ca/k dh vis{kk izcy gksrk gSA 
 

5. Which one of the following does not have intermolecular H-bonding ? 
 (A) H2O   (B*) o-nitro phenol (C) HF   (D) CH3COOH 

 fuEu esa ls fdlesa vUrjvkf.od H cU/ku ugha gSa \ 

 (A) H2O   (B*) o-ukbVªksfQuksy (C) HF   (D) CH3COOH 

Sol. It has intramolecular H-bonding . 
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 blesa vUrjkv.kqd ¼vUr%v.kqd½ H-ca/k gSA  

 

6. Give the correct order of initials T or F for following statements. Use T if statement is true and F if it is 
false. 

 S1 : HF boils at a higher temperature than HCl. 
 S2 : HBr boils at lower temperature than HI. 
 S3 : Bond length of N2 is less than N2

+. 

 S4 : F2
  has higher boiling point than Cl2. 

 fuEufyf[kr dFkuksa dks T vFkok F ds ladsrksa esa lgh Øe esa fyf[k;sA ;fn dFku lR; gS rks T dk mi;ksx djsa rFkk 

;fn dFku vlR; gS rks F dk mi;ksx djsaA  

 S1 : HF, HCl dh rqyuk esa mPp rki ij mcyrk gSA  

 S2 : HBr, HI dh rqyuk esa de rki ij mcyrk gSA  
 S3 : N2 dh ca/k yEckbZ] N2

+ dh rqyuk esa de gSA  

 S4 : F2
  dk DoFkukad Cl2 dh vis{kk vf/kd gksrk gSA   

 (A) T F T T  (B) T T F F  (C*) T T T F  (D) T T T T 
Sol. S1 :  Due to intermolecular H-bonding in HF it boils at higher temperature than HCl 

 S2 :  Mol. wt. of HBr < Mol. wt. of HI 
 S3 :  Bond order of N2 is more than N2

+ . 
 S4 :  Molecular mass of F2is less than that of Cl2 

Sol. S1 :  HF esa varjkf.od H-ca/k gksus ds dkj.k] ;g HCl dh rqyuk esa mPp rki ij mcyrk gSA  

 S2 :  HBr dk v.kqHkkj < HI dk v.kqHkkj 

 S3 :  N2 dk ca/k Øe] N2
+  dh rqyuk esa vf/kd gSA  

 S4 :  F2 dk eksyj nzO;eku Cl2 ls de gSA 
 

7. Select the correct statement for the sulphuric acid.  
 (I) It has high boiling point and viscosity. 
 (II) There are two types of bond lengths in its bivalent anion. 

 (III) p-d bonding between sulphur and oxygen is observed. 
 (IV) Sulphur has the same hybridisation that is of boron in diborane. 
 (A) II and III only  (B) II, III and IV only (C*) I, III and IV only (D) III and IV only 

 lY¶;wfjd vEy ds fy, lgh dFku dk p;u dhft;s\ 

 (I) ;g mPp DoFkukad rFkk mPp ';kurk j[krk gSaA  

 (II) blds f}la;ksth _.kk;u esa nks çdkj dh ca/k yEckbZ ik;h tkrh gSA  

 (III) ;gk¡ S o O ds e/; p-d ca/k ik;k tkrk gSaA 

 (IV) blesa lYQj dh ladj.k voLFkk] MkbZcksjsu esa cksjksu fd ladj.k voLFkk ds leku gSaA  

 (A) dsoy II rFkk III  (B) dsoy II, III rFkk IV  (C*) dsoy I, III rFkk IV  (D) dsoy III rFkk IV 

Sol. (I)     

 As a result of H-bonding, number of sulphuric acid molecules are associated to form cluster. Hence it 
has high boiling point and viscosity. 

 (II) All S—O bond lengths are equal due to resonance. 
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 (III)   (IV)      

gy- (I)   

 

   

 H-ca/ku ds ifj.kke Lo:i] cgqr ls lY¶;wfjd vEy ds v.kq laxqf.kr gksdj lewgksa dk fuekZ.k djrs gSaA bl çdkj ;g 

mPp DoFkukad rFkk mPp ';kurk j[krk gSaA 

 (II) vuqukn ds dkj.k lHkh S—O ca/k yEckbZ;ka leku gksrh gSaA 

 (III)   (IV)    

 

8. Which of the following is least volatile ? 

 fuEufyf[kr esa ls dkSulk lcls de ok"i'khy gSa \ 

 (A*) HF   (B) HCl   (C) HBr   (D) HI 
Sol. HF is least volatile (i.e. high boiling point) due to strong intermolecular hydrogen bonding.  

gy- HF lcls de ok"i'khy ¼vFkkZr~ mPprj DoFkaukd fcUnq½ gS] D;ksafd blesa çcy vUrjvkf.od gkbMªkstu ca/k gSaA  

 

PART - II : SINGLE AND DOUBLE VALUE INTEGER TYPE 

Hkkx - II : ,dy ,oa f}&iw.kk±d eku izdkj ¼SINGLE AND DOUBLE VALUE INTEGER TYPE½ 

 

1. How many of the following has hydrogen bonding 

 fuEu esa ls fdrus gkbMªkstu cU/k j[krs gSA  

 (a) NH3   (b) CH4   (c) H2O   (d) HI 
 (e) HF   (f) HCOOH  (g) B(OH)3  (h) CH3COOH 
 (i) HCO3

– ion  
Ans.  7 (Except (b, d) 
Sol.  Only NH3, H2O, HF, HCOOH, B(OH)3, CH3COOH, HCO3

– ion 

gy  dsoy NH3, H2O, HF, HCOOH, B(OH)3, CH3COOH, HCO3
– vk;u 

 
 

PART - III : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE 

Hkkx - III : ,d ;k ,d ls vf/kd lgh fodYi çdkj 

 

1. Which compounds are lewis acids ? 

 fuEu esa ls dkSuls ;kSfxd yqbZl vEy gS \ 

 (A*) AlCl3  (B*) BCl3  (C) H2O   (D) NH3 
Sol. Al in AlCl3 & B in BCl3 are electron eficient. They can accept an electron pair. 

 AlCl3 esa Al o BCl3 esa B bysDVªkWu U;wu gSA ;g bysDVªkWu ;qXe xzg.k dj ldrs gSA 
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2. Which of the following is/are electron deficient compounds ? 

 fuEu esa ls dkSulk@dkSuls bysDVªkWu U;wu ;kSfxd gS@gSa \ 

 (A) NaBH4  (B*) B2H6  (C*) AlCl3  (D) LiAlH4 
Sol. (B) B2H6 is a electron deficient compound as boron has only six electron in its valence shell.  
 (C) AlCl3 is a electron deficient compound as aluminium has only six electron in its valence shell. 

gy. (B) B2H6 ,d bysDVªkWu U;wu ;kSfxd gSa D;ksafd cksjkWu ds la;ksth dks'k esa dsoy N% bysDVªkWu ik;s tkrs gSA 

 (C) AlCl3 ,d bysDVªkWu U;wu ;kSfxd gSa D;ksafd ,Y;qfefu;e ds la;ksth dks'k esa dsoy N% bysDVªkWu gksrs gSA 

 
3. Which of the following have coordinate bonds ? 

 fuEu esa ls dkSulh Lih'kht milgla;ksth ca/k j[krh gS \ 

 (A*) NH4Cl  (B) NaCl  (C*) O3   (D) Cl2 

Sol.  

 

Section (C) : H-bonding & intermolecular force of attraction.  

[k.M (C) : gkbMªkstu cU/k rFkk vUrjvkf.od vkd"kZ.k cy 

4. Which of the following is/are correct. 
 (A*) Boiling point of alcohol is higher than than of diethyl ether  
 (B*) Density of water is higher than ice. 
 (C*) Glycerol is more viscous than ethanol 
 (D*) Ammonia is more easily liquified than HCl due to H-bonding in NH3  

 fuEu esa ls dkSulk@dkSuls lgh gS@gSa&  

 (A*) ,Ydksgy dk DoFkukad MkbZ ,fFky bZFkj ls mPp gksrk gSA  

 (B*) ty dk ?kuRo] cQZ dh rqyuk esa vf/kd gksrk gSA  

 (C*) fXyljksy] ,sFksuksy dh rqyuk esa vf/kd ';ku gksrk gSA  

 (D*) NH3 esa H-ca/ku ds dkj.k] veksfu;k HCl dh rqyuk esa ljyrk ls nzohd`r gks tkrk gSA  

Sol. Water has intermolecular H-bonding.  

 ty esa vUrj vkf.od H-ca/ku ik;k tkrk gSA  
 

5. Which of the following statements is correct regarding phosphoric acid ?  

 (A*) p–d back bonding exist between O and P. 
 (B*) The anion is resonance stablized. 
 (C) It is a dibasic acid. 
 (D*) Inter molecular H bonding between molecules make it a syrupy (viscous) liquid.  

 QkLQksjhd vEy ds lanHkZ esa fuEu esa ls dkSuls dFku lR; gSA  

 (A*) O rFkk P ds e/; p–d i'p vkcU/k gksrk gSA (B*) _.kk;u vuqukn }kjk LFkk;h gksxkA  

 (C) ;g ,d f}{kkjh; vEy gSA    (D*) vUrj vkf.od H ca/k bls ,d xk<k ¼';ku½ nzo cukrs gSaA  

Sol.  

 The P = O contain one p-d bond. The PO4
3– ion show resonance. 

 Due to the presence of H-bonded to O, it show intermolecular H-bonding due to which it is syrupy. 

 P = O ,d p-d ca/k j[krk gSA PO4
3– vuqukn n'kkZrk gSA 

 O ls caf/kr H-ca/k dh mifLFkfr ds dkj.k ;g varjkf.od gkbMªkstu ca/k n'kkZrk gS tks fd bls xk<+k nzo ¼';ku½ cuk 

nsrk gSA 
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6. Which of the following is correct order of strength of hydrogen bonding?   

 fuEu esa ls dkSulk Øe gkbMªkstu ca/k dh lkeF;Zrk dk lgh Øe gS \  

 (A*) N—H- - -N  > N—H- - -O   (B*) F—H- - -N  >  O—H- - -N 
 (C) N—H- - -Cl  > N—H- - -N   (D) O—H- - -F  >  O—H- - -O 
Sol. Refer theory. 
 

PART - IV : COMPREHENSION 

Hkkx - IV : vuqPNsn (COMPREHENSION) 
 

Read the following passage carefully and answer the questions.  

fuEu vuqPNsn dks /;kuiwoZd if<+;s rFkk iz'uksa ds mÙkj nhft,A  
 

Comprehension # 1 

 Bridge bonding is a specific kind of bonding in pages of chemistry. In general -bond pair delocalisation 
is very difficult. But electron deficiency of the central atom forces to delocalised and forms this kind of 
bond.  

 

vuqPNsn # 1 

 jlk;u'kkL=k esa lsrq ca/ku ,d fo'ks"k izdkj ds ca/k gS lkekU;r% -ca/k ;qXe dk foLFkkfudj.k cgqr dfBu gksrk gS ijUrq 

dsfUnz; ijek.kq dh bysDVªkWu U;wurk] foLFkkfudj.k dks izsfjr (forces) djrh gS rFkk bl izdkj ds ca/k dk fuekZ.k gksrk 

gS&  
 

1. The state of hybridisation  of central atom in dimer  form of both BH3 and BeH2 is       

 BH3 rFkk BeH2 nksuksa }kjk fufeZr f}yd esa dsfUnz; ijek.kq dh ladj.k voLFkk gS& 

 (A) sp2, sp  (B*) sp3, sp2  (C) sp3, sp3  (D) sp2, sp3  

Sol. B2H6 = 

 

;

 

Be2H4 =  

 

2. Which of the following molecule has complete octet  

 fuEu esa ls dkSulk ;kSfxd v"Vd iw.kZ j[krk gS&  

 (A) B2H6  (B*) Al2Cl6  (C) Be2Cl4  (D) BeH2  
 

3. The B2H6 molecule is dissolved in tetrahydrofuran. Which atom(s) is/are having changes of 
hybridisation with respect to reactant and final product of the process given. 

 (A) B only  (B) B and O  (C) B, O and C  (D*) None of these  

 B2H6 v.kq] VsVªkgkbMªks¶;wjsu esa foy; gks tkrk gSA rFkk vfUre mRikn esa] fØ;kdkjdks ds lanHkZ esa ¼lkis{k½ dkSuls 

ijek.kq ;k ijek.kqvksa ds ladj.k esa ifjorZu gksrk gS&  

 (A) dsoy B   (B) B rFkk O  (C) B, O rFkk C  (D*) buesa ls dksbZ ugha  
 

4. In which of the dimerisation process, the achievement of the octet is not the driving force. 

 fuEu f}ydhdj.k izØeksa esa ls fdlesa] v"Vd dh iwfrZ] izsjhr cy ugha gS&  

 (A) 2AlCl3  Al2Cl6    (B) BeCl2  BeCl2 (solid Bksl)  

 (C*) 2lCl3  I2Cl6    (D) 2NO2  N2O4  
 

5. The molecule is not having 3c – 2e bond.  
 (A) BeH2 (dimer)  (B) BeH2 (solid)  (C*) C2H6  (D) B2H6  

 fuEu esa ls og v.kq ftlesa] 3c – 2e ca/k ugha gSA og gS&  

 (A) BeH2 (f}yd)  (B) BeH2 (Bksl)  (C*) C2H6  (D) B2H6  

 
Comprehension # 2 
 Answer Q.6, Q.7 and Q.8 by appropriately matching the information given in the three columns 

of the following table. 

Observe the three columns in which column-1 represents species, column-2 
represents hybridization and shape while column-3 represents properties. 

Column-1 Column-2 Column-3 

Species Hybridization & shape Properties 
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(I) O2 (i) sp3 (P) Peramegnetic 

(II) XeF2 (ii) sp3d (Q) Diamegnetic 

(III) H2O (iii) Linear (R) H-bond formation 

(IV) ICl2+ (iv) Angular (V-shape) (S) Polar nature 

 

vuqPNsn # 2 

 uhps nh x;h Vscy ds rhu dk¡yeksa esa miyC/k lwpuk dk mi;qDr <ax ls lqesy dj iz'uksa Q.6, Q.7 vkSj Q.8 ds mÙkj 

nhft;sA 

rhu dkWyeksa dk voyksdu dhft;s ftlesa dkWye-1 : iztkfr;ksa] dkWye-2 : ladj.k rFkk vkd`fr 

tcfd dkWye-3 : xq.k/keZ fn;s x;s gSaA 

dkWye-1 dkWye-2 dkWye-3 

iztkfr;ksa ladj.k rFkk vkd`fr xq.k/keZ 

(I) O2 (i) sp3 (P) pqEcdh; 

(II) XeF2 (ii) sp3d (Q) vpqEcdh; 

(III) H2O (iii) js[kh; (R) H-cU/k fuekZ.k 

(IV) ICl2+ (iv) dks.kh; (V-vkdf̀r) (S) /kqzoh; izd`fr 

 
6. Correct combination is/are : 

 lgh la;kstu gS@gSa% 

 (A) (I) (iii) (q)  (B) (II) (i) (p)  (C*) (I) (iii) (q)  (D) (IV) (iii) (p) 
Sol. O2, linear, acc. to MOT it is peramegnetic. 

Sol. O2, js[kh;] MOT ds vuqlkj ;g pqEcdh; gSA 

 
7. Correct combination is/are : 

 lgh la;kstu gS@gSa% 

 (A) (I) (iii) (q)  (B) (II) (iii) (s)  (C) (III) (iv) (p)  (D*) (IV) (i) (s) 
Sol. ICl2+, sp3 hybridization, angular (V-shape), diamagnetic, polar species. 

  

 
I 

 Cl Cl  
Sol. ICl2+, sp3 ladj.k] dks.kh; (V-vkd`fr), vpqEcdh;] /kqzoh; iztkfr 

  

 
I 

 Cl Cl  
 
8. Incorrect combination is/are : 

 xyr la;kstu gS@gSa% 

 (A) (I) (iii) (p)  (B) (II) (ii) (q)  (C) (III) (i) (r)  (D*) (IV) (ii) (p) 
Sol. ICl2+, sp3 hybridization, diamagnetic species. 

Sol. ICl2+, sp3 ladj.k] vpqEcdh; iztkfr 

 

 
 

 

* Marked Questions may have more than one correct option. 

* fpfUgr iz'u ,d ls vf/kd lgh fodYi okys iz'u gS -   
 

PART - I : JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS) 

Hkkx - I : JEE (ADVANCED) / IIT-JEE ¼fiNys o"kksZ½ ds iz'u 
 

1. Amongst H2O, H2S, H2Se and H2Te the one with highest boiling point is :  [JEE–2000, 1/135] 
 (A*) H2O because of H-bonding.   (B) H2Te because of higher molecular weight. 
 (C) H2S because of H-bonding.     (D) H2Se because of lower molecular weight. 
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 H2O, H2S, H2Se rFkk H2Te esa ls ,d ftldk DoFkukad mPpre gSa] fuEu gSa %  [JEE–2000, 1/135] 

 (A*) H2O, H-cU/k gksus ds dkj.k   (B) H2Te, mPprj v.kqHkkj gksus ds dkj.kA 

 (C) H2S, H-cU/k gksus ds dkj.k    (D) H2Se, fuEurj v.kqHkkj gksus ds dkj.k 

Sol. Intermolecular forces between H2S, H2Se and H2Te molecules are purely Van der Waal’s force of 
attraction while in water there is stronger H-bonding between the water molecules. H-bond is stronger 

than Van der Waal's force of attraction and thus more energy is required for converting H2O() to 
(H2O)(g). 

gy- H2S,H2Se rFkk H2Te v.kq esa vUrj vkf.od cy 'kq) okUMj okYl vkd"kZ.k cy gksrk gS tcfd ty esa ty ds 

v.kqvks ds chp izcy H-ca/k gksrk gSA H-ca/k okUMj okYl vkd"kZ.k cy ls vf/kd izcy gksrk gS blfy;s H2O() dks 

(H2O)(g) esa cnyus ds fy;s vf/kd ÅtkZ dh vko';drk gksrh gSA 
 

3. Specify the coordination geometry around and hybridisation of N and B atoms in a 1 : 1 complex of BCl3 
& NH3.      [JEE–2002(S), 3/150] 

 (A*) N : tetrahedral sp3, B : tetrahedral sp3 (B) N : pyramidal sp3, B : pyarmidal sp3   
 (C) N : pyramidal sp3, B : planar sp2  (D) N : pyramidal sp3, B : tetrahedral sp3 

 BCl3 rFkk NH3 ds 1 : 1 ladqy esa N rFkk B ijek.kq dk milgla;ksth T;kferh rFkk ladj.k crkb;sA  

          [JEE–2002(S), 3/150] 
 (A*) N : prq"Qydh; sp3, B : prq"Qydh; sp3  (B) N : fijsfeMh; sp3, B : fijsfeMh; sp3   

 (C) N : fijsfeMh; sp3, B : leryh; sp2  (D) N : fijsfeMh; sp3, B : prq"Qydh; sp3  

Sol. Here ammonia acts as a lewis base and boron trifluoride as lewis acid as represented below. Hence in 
this complex both N and B acquire tetrahedral geometry and sp3 hybridisation. 

          or [NH3.BF3]. 

       sp3 (steric number = 4) sp3 (steric number = 4) 
 
gy- ;gk¡ veksfu;k ,d yqbZl {kkj dh rjg o cksjksu Vªkb¶yksjkbM yqbZl vEy dh rjg O;ogkj djrk gS tSlk uhps fn[kk;k x;k gS vr% bl ladqy 

esa N o B nksuks prq"Qydh; T;kfefr izkIr djrs gS rFkk sp3 ladj.k j[krs gSA 

               vFkok  [NH3.BF3]. 

       sp3 (f=kfoe la[;k = 4) sp3 (f=kfoe la[;k = 4)  
 

4. Which one is more soluble in diethyl ether anhydrous AlCl3 or hydrous AlCl3 ? Explain in terms of 
bonding.        [JEE–2003(M), 2/144] 

 Mkb ,fFky bZFkj esa futZy AlCl3 rFkk ty;ksth AlCl3 esa ls dkSu vf/kd foys; gS \ ca/ku ds inksa esa le>kb;sA 

         [JEE–2003(M), 2/144] 

Sol. In diethyl ether (C2H5— —C2H5) oxygen atom has two lone pairs of electrons, thus acts as lewis base 

while in anhydrous AICI3 aluminium has vacant 3p-orbital of valence shell and thus acts as Lewis acid. 
AlCl3 accepts a lone pair of electrons from diethyl ether to complete its octet forming a complex 
C H2 5

C H2 5

O:: AlCl3. Hence, anhydrous AICI3 is more soluble in diethyl ether by means of solvolysis in 

comparison to hydrous AICI3 (i.e., AICI3 . 6H2O). Hydrous AICI3 is a polar compound, while ether is 
non-polar, so on basis of Thumb`s rule, like dissolve in like solvents. Hence hydrous AICI3 is least 
soluble in ether. 

gy-  Mkb,fFky bZFkj (C2H5— —C2H5) esa vkWDlhtu ijek.kq] nks ,dkdh bysDVªkWu ;qXe j[krk gS bl izdkj yqbZl {kkj 

dh rjg dk;Z djrk gS tcfd futZy AICI3 esa ,Y;wfefu;e ds la;ksth dks'k esa fjDr 3p-d{kd gksrs gS rFkk blfy, 

yqbZl vEy dh rjg dk;Z djrk gSA AlCl3 Mkb,fFky bZFkj ls ,dkdh bysDVªkWu ;qXe dks xzg.k dj vius v"Vd dks 

iw.kZ dj ,d ladqqy  
C H2 5

C H2 5

O:: AlCl3 cukrk gS vr% futZy AICI3, ty;ksth AICI3  (vFkkZr  AICI3 . 6H2O) 
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dh rqyuk esa  Mkb ,fFky bZFkj esa  vf/kd foys;h gksrk gSA AICI3  /kzqoh; ;ksfxd gksrk  gS tcfd bZFkj v/kqzoh; gksrk 

gSA blfy, bl fu;e ds vuqlkj fd leku leku eas ?kqyrk gSA bZFkj eas ty;ksth AICI3 lcls de foys;h gksrk gSA 
 

5. AlF3 is insoluble in anhydrous HF but when little KF is added to the compound it becomes soluble. On 
addition of BF3, AlF3 is precipitated. Write the balanced chemical equations.         [JEE–2004(M), 2/144] 

 AlF3 futZy HF esa vfoys; gS] ysfdu tc lw{e ek=kk esa KF ;kSfxd esa feykrs gS] rks ;g foy; gks tkrk gSA BF3 ds 

feykus ij AlF3 vo{ksfir gksrk gSA lUrqfyr jklk;fud lehdj.k fyf[k,A           [JEE–2004(M), 2/144] 

Sol. There is inter molecular hydrogen bonding in HF and because of this it is weakly dissociated. So AlF3 is 
not soluble in anhydrous HF. On the other hand KF is ionic compound and thus it is highly dissociated 
giving a high concentration of F– ion which leads to the formation of a colourless soluble complex, 

  AlF3 + KF  K3[AlF6]. 
 BF3 is more acidic than AlF3 because of the small size of B than that of Al. Thus BF3 pulls out F– from 

[AlF6]3– forming [BF4]– and AlF3. Hence AlF3 is precipitated on adding BF3 to [AlF6]3–.  

  K3[AlF6] + 3BF3  3K[BF4] + AlF3  . 

gy. ;gk¡ HF esa vUrjk&v.kqd gkbMªkstu cU/k gksrs gSa vkSj bl dkj.k ;g nqcZy :i ls fo;ksftr gksrk gSA blfy,  AlF3 

fuZtfy; HF esa foys; ugh gSa nwljh rjQ KF vk;fud ;kSfxd gS vkSj bl rjg ;g vf/kd fo;ksftr gksdj mPp 

lkUnzrk esa F– nsrk gSA tks fd la;ksftr gksdj ,d jaxghu foys;'khy ;kSfxd dk fuekZ.k djrk gSA  

  AlF3 + KF  K3[AlF6]. 

 AIF3 dh rqyuk esa BF3 vf/kd vEyh; gS D;ksafd Al dh rqqyuk esa B dk vkdkj de gSA vr% [AlF6]3– ls BF3, F– ckgj 

fudkydj [BF4]– vkSj AlF3 cukrk gSA vr% [AlF6]3– esa BF3 feykus ij AlF3 vo{ksfir gksrk gSA 

  K3[AlF6] + 3BF3  3K[BF4] + AlF3  . 
 

6. Predict whether the following molecules are iso-structural or not. Justify your answer.   
 (i) NMe3  (ii) N(SiMe3)3 

 crkb;s fuEu v.kq le&lajpukRed gS fd ugha] vius mÙkj dh O;k[;k dhft,A [JEE–2005(M), 2/144] 

 (i) NMe3  (ii) N(SiMe3)3 

Sol. (i) N(SiMe3)3 is trigonal planar because in it silicon uses its vacant d-orbital for p-d back bonding with 

lone pair of electrons of central N-atom and the p-d bonding is delocalised as given in the structure. 
So, N(SiMe3)3 with steric number three is trigonal planar. 

 (ii) In N(Me3) , there is no such p-d delocalisation of lone pair of electrons on N atom as carbon does 
not have vacant d-orbital. So N(Me)3 with steric number four is trigonal pyramidal with a lone pair at the 
apex.  

 (i)   (ii)    

 Hence both are not isostructural. 

gy- (i) N(SiMe3)3 f=kdks.kh; leryh; gksrk gS D;ksfd blesa p-d i'p cU/ku ds fy, flfydkWu vius fjDr d-d{kd dks 

o dsfUnz; N-ijek.kq vius ,dkdh bysDVªkWu ;qXe dks iz;qDr djrs gS rFkk p-d cU/k foLFkkuhd`r gksrs gS tSls lajpuk 

esa fn[kk;k x;k gSA blfy, N(SiMe3)3 LVsfjd la[;k 3 ds lkFk f=kdks.kh; leryh; gksrk gSA 

 (ii) N(Me3) esa N ij fLFkr ,dkdh bysDVªkWu ;qXe dk p-d foLFkkuhdj.k ugh gksrk gS D;ksafd dkcZu fjDr d-d{kd 

ugh j[krk gSA blfy, N(Me)3 dh LVsfjd la[;k pkj ds lkFk bldh ljapuk f=kdks.kh; fijsfeMy gS ftlesa f'k[kj 

ij ,d ,dkdh bysDVªkWu ;qXe mifLFkr gksrk gSA 

 (i)   (ii)     

 vr% nksuks leljapukRed ugh gSA 

 
7. The number of water molecule (s) directly bonded to the metal centre in CuSO4. 5H2O is  
           [JEE–2009, 4/160] 

 CuSO4. 5H2O esa /kkrq dsUnz ls lh/ks vkcfU/kr ikuh ds v.kq ¼v.kqvksa½ dh la[;k gSA  [JEE–2009, 4/160] 

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


Chemical Bonding-IIl 
 

 

 

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 
ADVBCO - 18 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

Ans. 4 

Sol. 

 
 
8. Hydrogen bonding plays a central role in the following phenomena :  
         [JEE(Advanced) 2014, 3/120]  
 (A*) Ice floats in water. 
  (B*) Higher Lewis basicity of primary amines than tertiary amines in aqueous solutions. 
 (C) Formic acid is more acidic than acetic acid. 
 (D*) Dimerisation of acetic acid in benzene. 

 gkbMªkstu cU/k fuEu ifj?kV~Vu@ifj?kV~Vuksa esa dsUnzh; Hkwfedk fuHkkrk gS % [JEE(Advanced) 2014, 3/120] 

 (A*) cQZ ikuh esa rSjrh gSA 

  (B*) tyh; foy;u (solution) esa r`rh;d ,ehu dh vis{kk izkFkfed ,ehu dh vf/kd yqbZl {kkjdrkA 

 (C) ,lhfVd vEy dh vis{kk QkfeZd vEy vf/kd vEyh; gSA 

 (D*) csUthu esa ,lhfVd vEy dk f}r;u (dimerisation)A 

Sol. Ice is less dense than water  due to open crystal structure because of H–bonding. 
 The  basicity of 1° amines is more than 3° amines  as after they  donate lone pair to H+, they can form 

H–bonding with H
2
O molecules and get easily stabilized by solvation. Where as in tertiary amines, the 

stabilization by solvation is very less. 
 The dimerisation of acetic acid in benzene is due to H–bonding 

     
 Hence ans is : A, B, D  

gy- [kqyh lajpuk ds dkj.k  cQZ dk ?kuRo ty ls de gksrk gS D;ksafd blesa H–gkbMªkstu&ca/k gksrk gS] 1° ,sehu dh 

{kkjdrk 3° ,sehu ls vf/kd gksrh gSA blds ckn H+ esa ,dkdh ;qXe nsus ds i'pkr os H
2
O v.kq  ds lkFk H–cU/ku 

cuk ldrs gS rFkk  foyk;du }kjk  vklkuh ls LFkk;hÑr gks tkrk gSA tgk¡ r`rh;d ,ehu esas foyk;du }kjk 

LFkk;hdj.k cgqr de gksrk gSA 

 H–cU/ku ds dkj.k csUthu esa ,lhfVd vEy dk f}ydhdj.k gksrk gSA 

      
 vr% mÙkj : A, B, D gSA  

 

PART - II : JEE (MAIN) / AIEEE PROBLEMS  (PREVIOUS YEARS) 

Hkkx - II : JEE (MAIN) / AIEEE ¼fiNys o"kksZ½ ds iz'u 

 

JEE(MAIN) OFFLINE PROBLEMS 
 

1. The states of hybridization of boron and oxygen atoms in boric acid (H3BO3) are respectively : 
           [AIEEE-2004, 3/225] 
 (1*) sp2 and sp2  (2) sp2 and sp3  (3) sp3 and sp2  (4) sp3 and sp3 

 cksfjd vEy (H3BO3) esa cksjksu rFkk vkWDlhtu ijek.kq ds ladj.k dh voLFkk Øe'k% fuEu gS %   

           [AIEEE-2004, 3/225] 

 (1*) sp2 rFkk sp2  (2) sp2 rFkk sp3  (3) sp3 rFkk sp2  (4) sp3 rFkk sp3 

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


Chemical Bonding-IIl 
 

 

 

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 
ADVBCO - 19 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

Sol. 

 

 

 For planar BO3 groups, the B–O bond length is usually close to 1.36 Å but for tetrahedral BO4 groups 

the length increases to about 1.48 Å. This suggests that in the planar grouping -bonding involving lone 

pairs of electrons from the oxygen atoms occurs; this -bonding is necessarily lost in the tetrahedral 
group, in which a lone pair from the extra oxygen atom occupies the previously empty orbital on the 
boron atom.  

           [A.G. Sharpe] 

 leryh; BO3 lewg ds fy,] B–O cU/k yEckbZ lkekU;r% 1.36 Å ds utfnd gksrh gS ijUrq prq"Qydh; BO4 lewg 

esa ;g yEckbZ c<+dj yxHkx 1.48 Å gks tkrh gS ;g iznf'kZr djrk gS fd leryh; lewg esa -cU/k esa vkWDlhtu 

ijek.kq dk ,dkdh bysDVªkWu ;qXe lfEefyr gksrk gSA ;g -cU/ku prq"Qydh; leqg esa ugha gksrk gSA ftlesa 

¼prq"Qydh; lajpuk esa½ vfrfjDr vkWDlhtu dk ,d ,dkdh ;qXe cksjksu ijek.kq esa iwoZ esa mifLFkr fjDr d{kd esa 

Hkjk tkrk gSA         [A.G. Sharpe] 

 
2. The structure of diborane (B2H6) contains :    [AIEEE-2005, 4½/225] 
 (1) four 2c–2e bonds and four 3c–2e bonds (2) two 2c–2e bonds and two 3c–3e bonds 
 (3) two 2c–2e bonds and four 3c–2e bonds (4*) four 2c–2e bonds and two 3c–2e bonds 

 Mkbcksjsu (B2H6) dh lajpuk esa gksrs gS %     [AIEEE-2005, 4½/225] 

 (1) pkj 2c–2e ca/k rFkk pkj 3c–2e ca/k  (2) nks 2c–2e ca/k rFkk nks 3c–3e ca/k 

 (3) nks 2c–2e ca/k rFkk pkj 3c–2e ca/k  (4*) pkj 2c–2e ca/k rFkk nks 3c–2e ca/k 

Sol.  

 
3. A metal, M forms chlorides in +2 and +4 oxidation states. Which of the following statements about these 

chlorides is correct ?        [AIEEE-2006, 3/165] 
 (1) MCl2 is more volatile than MCl4 (2) MCl2 is more soluble in anhydrous ethanol than MCl4 
 (3*) MCl2 is more ionic than MCl4 (4) MCl2 is more easily hydrolysed than MCl4 

 ,d /kkrq M, +2 rFkk +4 vkWDlhdj.k voLFkk esa DyksjkbM cukrk gSaA DyksjkbM ds fy, fuEu esa ls dkSulk dFku lR; 

gS\ 

           [AIEEE-2006, 3/165] 

 (1) MCl2, MCl4 dh vis{kk vf/kd ok"i'khy gSA    (2) MCl2 futZyhd`r ,sFksukWy esa MCl4 dh vis{kk vf/kd foys; gSA 

 (3*) MCl2, MCl4 dh vis{kk vf/kd vk;fud gSA   (4) MCl2, MCl4 dh vis{kk vklkuh ls ty;ksftr gks tkrk gSA 

Sol. The elements of group 14 show an oxidation state of +4 and +2. The compounds showing an oxidation 
state of +4 forms covalent compound and have tetrahedral structures. e.g. SnCl4, PbCl4, SiCl4, etc. 
whereas those which show +2 oxidation state are ionic in nature and behave as reducing agent. e.g. 
SnCI2, PbCI2 etc. Further as we move down the group the tendency of the element to form covalent 
compound decreases but the tendency to form ionic compound increases.  

Sol. oxZ 14 ds rRo +4 rFkk +2 vkWDlhdj.k voLFkk n'kkZrs’ gSA og ;kSfxd tks +4 vkWDlhdj.k voLFkk n'kkZrs gSA og 

lgla;ksth ;kSfxd cukrs gS rFkk mudh prq"Qydh; lajpuk gksrh gSA mnkgj.k& SnCl4, PbCl4, SiCl4, bR;kfnA 

tcfd  og ;kSfxd tks  +2 vkWDlhdj.k voLFkk n'kkZrs gSA og izd`fr esa vk;fud gksrs gS rFkk vipk;d dh rjg dk;Z 

djrs gSA mnkgj.k& SnCI2, PbCI2 bR;kfnA 

 tc ge oxZ esa Åij ls uhps tkrs gS rc rRokssa dh lgla;kstd ;kSfxd cukus dh izd`fr ?kVrh gS ysfdu vk;fud 

;kSfxd cukus dh izd`fr c<+rh gSA  
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4. Which of the following hydrogen bonds is the strongest ?    [AIEEE-2007, 3/120] 

 fuEu esa ls dkSulk gkbMªkstu cU/k çcyre gSa \     [AIEEE-2007, 3/120] 

 (1) O – H ... O  (2) O – H ... F  (3) F – H ... H  (4*) F – H ... F 
Sol. Because of highest electronegativity of F, hydrogen bonding in F – H - - - -  F is strongest.  

Sol. F dh fo|qr_.krk vf/kd gksus ls F – H - - - -  F esa gkbMªkstu ca/kqrk izcy gksrh gSA  

 
5. The bond dissociation energy of B–F in BF3 is 646 kJ mol–1 whereas that of C–F in CF4 is 515 kJ mol–1. 

The correct reason for higher B–F bond dissociation energy as compared to that of C–F is : 
           [AIEEE-2009, 4/144] 

 (1) stronger  bond between B and F in BF3 as compared to that between C and F in CF4. 

 (2*) significant p–p interaction between B and F in BF3 whereas there is no possibility of such 
interaction between C and F in CF4. 

 (3) lower degree of p-p interaction between B and F in BF3 than that between C and F in CF4. 
 (4) smaller size of B-atom as compared to that of C-atom. 

 BF3 esa B–F dh vkcU/k fo;kstu ÅtkZ 646 kJ mol–1 gSA tcfd CF4 esa C–F dh 515 kJ mol–1 gSA C–F dh rqyuk 

esa B–F vkcU/k fo;kstu ÅtkZ mPprj gksus ds fy, dkj.k gS %    [AIEEE-2009, 4/144] 

 (1) CF4 esa C rFkk F ds chp dh rqyuk esa BF3 esa B rFkk F ds chp izcyrj  vkcU/k dk gksukA  

 (2*) BF3 esa B rFkk F ds chp esa lkFkZd p–p vU;ksU; fØ;k gksrh gS tcfd CF4  esa C rFkk F ds chp esa ,slh 

vU;ksU; fØ;k gksus dh laHkkouk ugha gSA  

 (3) CF4 esa C rFkk F ds chp gksus okys p–p vU;ksU; fØ;k dh rqyuk esa BF3 esa B rFkk F ds chp gksus okyh  p-

p vU;ksU; fØ;k fuEurj fMxzh dk gksukA  

 (4) C-ijek.kq dh rqyuk esa B-ijek.kq ds vkdkj dk NksVk gksukA 

Sol.        

 Decrease in B – F bond length which results in the higher bond dissociation energy of B – F in BF3 is 

due to delocalised p–p bonding between filled p-orbital of F atom and vacant p-orbital of B atom. 

p–p i'p vkcU/ku ds dkj.k BF3 esa B–F cU/k yEckbZ de gks tkrh gSA ftlds QyLo:i B – F cU/k dh cU/k 

fo;kstu ÅtkZ dk eku vf/kd gks tkrk gSA 

 
6. What is the best description of the change that occurs when Na2O(s) is dissolved in water ?  
 (1) Oxide ion accepts sharing in a pair of electrons        [AIEEE-2011, 4/120] 
 (2*) Oxide ion donates a pair of electrons 
 (3) Oxidation number of oxygen increases 
 (4) Oxidation number of sodium decreases  

 tc Na2O(s) ty esa ?kqyrk gSa rks tks ifjorZu gksrk gS mldk loksZÙke o.kZu D;k gS \ [AIEEE-2011, 4/120] 

 (1) vkWDlkbM vk;u ,d bysDVªkWu ;qXe esa Hkkxhnkjh Lohdkj djrk gSA 

 (2*) vkWDlkbM vk;u ,d bysDVªkWu ;qXe ns nsrk gSA 

 (3) vkWDlhtu dh mip;u la[;k c<+ tkrh gSA 

 (4) lksfM;e dh mip;u la[;k ?kV tkrh gSA 

Sol. O2– (base)  + H2O (acid)   OH– (C.B) + OH– (C.A.) 
 O2– acts as Lewis base. 

Sol. O2– ({kkj)  + H2O (vEy)  OH– (C.B) + OH– (C.A.) 

 O2– yqbZl {kkj ds leku O;ogkj djrk gSA 

 
7. Which one has the highest boiling point ?            [JEE(Main)-2015, 4/120] 

 fuEufyf[kr esa ls lokZf/kd DoFkukad fdldk gS \            [JEE(Main)-2015, 4/120] 

 (1) He    (2) Ne    (3) Kr    (4*) Xe 
Sol. London dispersion forces increase from He to Xe because molecular mass increases. So boiling point 

will also increase from He to Xe. 
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 yanu foLrj.k cy He ls Xe rd c<+rk gS D;ksfd vkf.od nzO;eku c<+rk gSA blfy, He ls Xe rd DoFkukad Hkh 

c<s+xkA  

 
8. The intermolecular interaction that is dependent on the inverse cube of distance between the molecules 

is:                 [JEE(Main)-2015, 4/120] 
 (1) ion-ion interaction    (2) ion-dipole interaction 
 (3) London force    (4*) hydrogen bond 

 og varjk&v.kqd vU;ksU; fØ;k tks v.kqvksa ds chp dh nwjh ds izfrykse ?ku ij fuHkZj gS] gSa % 

 (1) vk;u&vk;u vU;ksU; (2) vk;u&f}/kzqo vU;ksU; (3) yanu cy (4*) gkbMªkstu ca/k 

 
9. Which one of the following statements about water is FALSE ?          [JEE(Main)-2016, 4/120] 
 (1) Water can act both as an acid and as a base. 
 (2*) There is extensive intramolecular hydrogen bonding in the condensed phase. 
 (3) Ice formed by heavy water sinks in normal water. 
 (4) Water is oxidized to oxygen during photosynthesis. 

 ty ds lEcU/k esa fuEu dFkuksa esa ls dkSu lk ,d xyr gS \            [JEE(Main)-2016, 4/120] 

 (1) ty] vEy rFkk {kkjd nksuksa gh :i esa dk;Z dj ldrk gSA 

 (2*) blds la?kfur izkoLFkk esa foLrh.kZ var%v.kqd gkbMªkstu vkcU/k gksrs gSaA 

 (3) Hkkjh ty }kjk cuk cQZ lkekU; ty esa Mwcrk gSA 

 (4) izdk'k la'ys"k.k esa ty vkWDlhd`r gksdj vkWDlhtu nsrk gSA 

Sol. There is extensive intermolecular hydrogen bonding in the condensed phase. 

 ;gk¡ la?kfur çkoLFkk esa foLrh.kZ varjv.kqd gkbMªkstu vkca/k gSA 

 

10.* Which of the following are Lewis acids ?          [JEE(Main)-2018, 4/120] 
 (1) PH3 and SiCl4 (2*) BCl3 and AlCl3 (3) PH3 and BCl3 (4*) AlCl3 and SiCl4 

 fuEu esa ls dkSu yqbZl vEy gSa \           [JEE(Main)-2018, 4/120] 

 (1) PH3 rFkk SiCl4 (2*) BCl3 rFkk AlCl3 (3) PH3 rFkk BCl3 (4*) AlCl3 rFkk SiCl4 

Ans. (2 or 4) 
Sol. BCl3 and AlCl3 both have incomplete octate and act as Lewis acid  

 BCl3 rFkk AlCl3 nksuks viq.kZ v"Vd j[krs gS rFkk Y;wbZl vEy leku O;ogkj djrs gSA 
 

JEE(MAIN) ONLINE PROBLEMS 
 

1. The number of 2-centre-2-electron and 3-centre-2-electron bonds in B2H6, respectively, are: 
        [JEE(Main) 2019 Online (10-01-19), 4/120] 
 (1) 2 and 4   (2) 2 and 2    (3*) 4 and 2    (4) 2 and 1   

 B2H6 esa 2-dsUnz-2-bysDVªkWu rFkk 3-dsUnz-2-bysDVªkWu vkca/kksa dh la[;k Øe'k% gS: 

        [JEE(Main) 2019 Online (10-01-19), 4/120] 

 (1) 2 rFkk 4   (2) 2 rFkk 2    (3*) 4 rFkk 2    (4) 2 rFkk 1   

Sol. B2H6 has 2 bridge bonds (3C–2e–) and 4 terminal bonds (2C–2e–).   

 B2H6 2 lsrq cU/k (3C–2e–) rFkk 4 vUrLFk cU/k (2C–2e–) j[krk gSA  

 
2. The hydride that is NOT electron different is :  [JEE(Main) 2019 Online (11-01-19), 4/120] 

 gkbMªkbM tks bysDVªkWu U;wu ughs gS] og gS %   [JEE(Main) 2019 Online (11-01-19), 4/120] 

 (1) GaH3  (2*) SiH4   (3) AlH3   (4) B2H6 
Sol. Octet complete in SiH4  

 SiH4 esa v"Vd iw.kZ 
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