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Passage Based Questions 

 Passage # 1 (Q.1 to Q.2) 

 Drago suggested an empirical rule which is compatible with the energetics of hybridization. It states that if 

the central atom is in the third row or below in the periodic table, the lone pair will occupy a 

stereochemically inactive s-orbital, and the bonding will be through p-orbitals and bond angles with be nearly 

90º if the electronegativity of the surrounding atom is  2.5. 

Q.1 In which of the following molecule central atom has higher % s-character in its bond pair-  

 (A) AsH3 (B) GeH4 (C) P4 (D) H2Se  

 

Q.2 Correct order of bond angle is-  

 (A) 
4PH  > OF2 > SF2 > SbH3 > H2Te (B) OF2 > SF2 > 

4PH > SbH3 > H2Te 

 (C) 
4PH  > SF2 > OF2 > SbH3 > H2Te (D) SF2 > OF2 > 

4PH > SbH3 > H2Te  

 

Passage # 2 (Q.3 to Q.4) 

 The more ionic character (i.e. poorer covalency) in a bond (due to the more electronegative substituent to the 

central atom) leads to the utilisation of hybrid orbitals containing more p-character (i.e. less s-character) of 

the central atom. In other words, the multiple bond encourages the central atom to utilize its hybrid orbitals 

which contains more s-character. 

 The percentage of s- or p-characer between two adjacent and equivalent hybrid orbitals can determined from 

the knowledge of the corresponding bond angle () as follows:  

p
100p

100s
scos 




  

Q.3 If x1, x2 and x3 are S – S bond lengths in 2
42OS , 2

52OS and 2
62OS  respectively, then correct order for S – S 

bond length is-    

 (A) x3 > x2 > x1 (B) x1 > x2 > x3 (C) x3 > x1 > x2 (D) x1 > x3 > x2   

 

Q.4 The percentage of p-character (approx) in hybrid orbital having the lone pair at central atom in SF4 molecule 

will be (given FSF 


 equatorial bond angle is 102º and cos 102º = – 0.21)  

 (A) 65.5 (B) 34.4 (C) 50.5 (D) 82.6  
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Passage # 3 (Q.5 to Q.7) 
 According to molecular orbital theory (M.O.T.), bonding molecular orbital (BMO) leads to an accumulation 

of electron density between the nuclei, giving rise to attractive interaction between the nuclei. On the other 
hand, the antibonding molecular orbitals (ABMO) removes the electron density from the region between the 
nuclei giving rise to a repulsive interaction between the nuclei.  

 
Q.5 Which of the following is true for O2 and C2 molecules according to M.O.T.  
 (A) both are having 1 and 1 bond  
 (B) M.Os. of both molecules are formed by mixing of s & p-orbitals  
 (C) Both molecules can easily undergo in oxidation  
 (D) Both molecules are having different magnetic behaviour  
 
Q.6 Select correct statement regarding ionization energy of atom and corresponding molecule-  
 (A) I.E. of NO molecule is lower than O-atom but higher than N-atom 
 (B) I.E. of NO molecule is lower than N2 molecule 
 (C) I.E. of N2 molecule is lower than N-atom 
 (D) I.E. of O2 molecule is higher than O-atom   
 
Q.7 Which of the following statement is incorrect for the transformation CO  CO+-  
 (A) Bond order increases   
 (B) Bond length decreases 
 (C) Magnetic  moment increases  
 (D) Electron is removed from  bonding molecular orbital  
 
Match the column 
 

Q.8 Column-I  Column-II   
 (Type of orbital)  (Orbital involved in hybridisation) 
 (A) 2zd -orbital      (P) sp3 (Tetrahedral)  

 (B) s-orbital   (Q) sp3d2 (Octahedral)   

 (C) 22 yxd    (R) sp3d(TBP)  

 (D) py-orbital  (S) dsp2 (square planar)  
 
Q.9 Column-I  Column-II  
 (A) Molecule having 12 adjacent bond angles  (P) P4  

 (B) Species containing six equivalent X – O bonds  (Q) 4
6XeO  

       (where  X = Central atom)  

 (C) d-orbitals are involved in Hybridization  (R) 2
62OS  

 (D) Tetrahedron geometry  (S) 
4MnO  

   (T) 
4ClO    
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Q.10 Column-I  Column-II 

 (A) PF3Cl2  (P) All 'P–F' bonds are identical (when P – F bonds are > 1) 

 (B) PF2Cl3  (Q) All 'P–Cl' bonds are identical (when P – Cl bond are > 1) 

 (C) PFCl4  (R) dP–Cl(axial) > dP–Cl(equatorial)   

 (D) PF3Cl  (S) dP–Cl(equatorial) > dP–F (axial)  

   (T) dP–F(axial) > dP–F(aquatorial)  

 

Q.11 Column-I  Column-II  

 (A) CO, CN–, NO+, 2
2O   (P) All are paramagnetic   

 (B) 
2N , 

2O ,  
2O , NO  (Q) All are diamagnetic   

 (C) NO–, 2
2N , C2, 2

2B   (R) All have intermixing of s and p-orbitals 

 (D) CN, 
2C , 

2B ¸ 
2N   (S) All have same bond order 

   (T) All have fractional bond order   

 

Q.12 Total number of molecules, in which each covalent bond is comprised of back bond.  

 BF3, N(SiH3)3, PF3, POF3, B(OH)3, O(SiH3)2, NH(SiH3)2, BFH2, BF2(NH2)   

 
 

 
 
 
 
 
 
 
 
 
 

ANSWER KEY 
 
1.(B)  2.(A) 3.(B) 4.(B) 5.(D) 6.(B) 7.(D)  

8.(A) Q,R; (B) P,Q,R,S; (C) Q,S; (D) P,Q,R,S  

9. (A) P,Q,R; (B) Q,R; (C) Q,S; (D) P,R,S,T  

10. (A) Q,S,T; (B) P,Q,S; (C) R,S; (D) S,T  

11. (A) Q,S; (B) P,T; (C) R,S; (D) P, R,T  

12.3 


