
11TH
 CHEMISTRY 

10. CHEMICAL BONDING 

1. Which of the following molecules is non –polar in nature?        (AIPMT MAIN 2012) 

 1. CH2O      2. SbCl5   3. NO2     4. POCl 3 

 

2. The pairs of species of oxygen and their magnetic behaviours are noted below. Which of the 

following presents the correct description?                                                                 (AIPMT 

2011) 

 1. O, O2 
2-   - Both paramagnetic  

 2. O2 
-, O2 

2-   - Both diamagnetic 

 3. O +, O2 
2-   - Both paramagnetic 

 4. O2 
+, O2    - Both paramagnetic 

 

3. Which of the following structures is the most preferred and hence of lowest energy for SO3 

            (AIPMT 2011) 

   

 

 

 

 

 

 

 

 

 

4. Dipole – induced dipole interactions are present in which of the following pairs:  (AIPMT 2013) 

 1. H2O and alcohol     2. Cl2 and CCl4 

 3. HCl and He atoms     4. SiF4 and He atoms  

  

5. Which of the following is paramagnetic?       (AIPMT 2013) 

 1. CO            2. O2
-     3. CN-     4.  NO+ 

 

6. Which one of the following molecules contains no  𝜋 bond?                  (AIPMT 2013) 

 1. CO2     2. H2O     3. SO2       4. NO2 

 

7. Which of the following is a polar molecule?                                               (AIPMT 2013) 
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 1. BF3           2. SF4         3. SiF4          4. XeF4   

 

8. The BCl3 is a planar molecule where as NCl3 is pyramidal, because.   (AIPMT 1997) 

 1. B-Cl bond is more polar than N-Cl bond  

 2. N-Cl bond is more covalent than B-Cl bond 

 3. Nitrogen atom is smaller than boron atoms  

 4. BCl3 has no lone pair but NCl3 has a lone pair of electrons 

 

9. Assertion : The bond angle of PBr3 is greater than PH3 but the bond angle of  NBr3 is Loss than  

         NH3 

        Reason     : Size of Br is less than hydrogen.                                           (AIIMS 1997) 

1. If both Assertion and Reason are true and the Reason is a correct explanation of the 

Assertion. 

2. If both assertion and Reason are true but Reason is not a correct explanation of the Assertion  

3. If Assertion is true but the Reason is false. 

4. If both Assertion and Reason are false. 

 

10. Assertion : NO3
- is planar while NH3 is pyramidal.                         

   Reason      : N is NO3
- is SP2 and in NH3 is SP3 hybridized.                  (AIIMS 1997) 

1. If both Assertion and Reason are true and the Reason is a correct explanation of the 

Assertion. 

2. If both assertion and Reason are true but Reason is not a correct explanation of the Assertion  

3. If Assertion is true but the Reason is false. 

4. If both Assertion and Reason are false. 

 

11. Assertion : N2 and NO+ both are diamagnetic substance. 

   Reason      : NO+ is isoelectronic with N2                           (AIIMS 1997) 

1. If both Assertion and Reason are true and the Reason is a correct explanation of the 

Assertion. 

2. If both assertion and Reason are true but Reason is not a correct explanation of the Assertion  

3. If Assertion is true but the Reason is false. 

4. If both Assertion and Reason are false. 

 

12. H2O has a net dipole moment while Be F2 has the zero dipole moment because.    (AIPMT 

1989) 

 1. H2O  - molecules is liner while  Be F2 is bent 



 2. BeF2 - molecules is liner while   H2O is bent 

 3. Fluorine has more electronegativity than oxygen. 

 4. Beryllium has more electronegativity than oxygen 

 

 

13. In which one of the following molecules, the central atom said to adopt  𝑆𝑝2 hybridisation? 

          (AIPMT 1989) 

 1. BeF2         2. BF3        3. C2H2      4. NH3 

 

14. Which of the following does not to metallic bond?       (AIPMT 1989) 

 1. Overlapping valence orbitals  2. Mobile valence electrons 

 3. Delocalised electrons 4. Highly directed bonds 

 

15. Which of the following molecule does not have a linear arrangement of atoms?  (AIPMT 1989) 

 1. H2 S        2. C2 H2        3. BeH2       4.  CO2    

 

16. Which is the following possesses a Sp- carbon  in its structures?                   (AIPMT 1989) 

  1. 𝐶𝐻2 = 𝐶𝐶𝑙 − 𝐶𝐻 =  𝐶𝐻2        2. 𝐶𝐶𝑙2 =  𝐶𝐶𝑙2   

 3. 𝐶𝐻2 = 𝐶 =  𝐶𝐻2              4. 𝐶𝐻2 = 𝐶𝐻 − 𝐶𝐻 =  𝐶𝐻2 

 

17. Which one of the following pairs is isostructural (i.e having the same shape and hybridization)?

         (AIPMT 01.04.2012) 

 1. [NF3 and BF3]  2. [BF4
- and NH4

+]  

 3. [BCl3 and BrCl3]  4. [NH3 and NO3
-] 

 

18. Which of the following species contains three bond pairs and one lone pair around the central 

atoms?            (AIPMT 01.04.2012) 

1. NH2
- 2. PCl3 3. H2O 4. BF3 

 

19. The pair of species with the same bond order is.                                           (AIPMT 

01.04.2012) 

 1. NO, CO 2. N2, O2 3 O2
2-, B2 4. O2

+ , NO+ 

 

20. Which one of the alkali metals, forms only, the normal oxide, (M2O) on heating in air?  

                                                                                                                              (AIPMT 01.04.2012) 

 1. Li 2. Na 3. Rb 4. K 



 

21.The correct order of the O – O bond length in O2, H2O2 and O3 is     (AIMPT 1995) 

 1. O2 > O3 > H2O2  2. O3 > H2O2 > O2   

 3. O2 > H2O2 > O3  4. H2O2 > O3 > O2 

 

 

22. The BCI3 is a planer molecule whereas NCl3 is pyramidal because   (AIMPT 1995) 

 1. B – CI Bond is more polar than N – CI bond 

 2. N – CI bond is more convalent than B – CI bond 

 3. Nitrogen atom is smaller than boran atom 

 4. BCl3 has no lone pair but NCl3 has a lone pair of electrons. 

 

23. Which of the following species is paramagnetic?        (AIMPT 1995) 

 1. O2
2- 2. NO 3. CO 4. CN- 

 

24. Which of the following statements is not correct for sigma- and pi- bonds formed between two 

carbon atoms:         (AIMPT 2003)      

1. Sigma-bond is stronger than a pi-bond 

2. Bond energies of sigma- and pi-bonds are of the order of 264 KJ/mol and 347 KJ/mol, 

respectively. 

3. Free rotation of atoms about a sigma bond is allowed but not in case of a pi-bond. 

4. Sigma-bond determines the direction between carbon atoms but a pi-bond has no primary 

effect in this regard. 

 

25. The bond energies of F2, Cl2, Br2 and I2 are 37, 58, 46 and 36 kcal respectively.  The strongest 

bond is:          (AIIMS 2001) 

 1. Br2 2. I2 3. Cl2 4. F2 

 

26. CO2 has ………………. Hybridization :            (AIIMS 2001) 

 1. sp2 2. sp 3. sp3 4. None. 

 

27. The correct order of dipole moment is                  (AIIMS  2008) 

 1. CH4 < NF3 <  NH3 <   H2O 2. NF3 < CH4 <  NH3 <   H2O 

 3. NH3 < NF3 <  CH4 <   H2O 4. H2O < NH3 <  NF3 <   CH4 

 

28. Assertion : SeCl4 does not have a tetrahedral structure. 



        Reason     : Se in SeCl4 has two lone pairs.                     (AIIMS  2008) 

  1. If both assertion and reason are true and reason is the correct explanation of assertion 

  2. If both assertion and reason are true but reason is not the correct explanation of assertion 

  3. If assertion is true but reason is false. 

  4. If both assertion and reason are false. 

 

 

29. During change of O2 to O2
−ion, the electron adds on which one of the following orbitals? 

      (CBSE 2012) 

 1. 𝜎 orbital 2. 𝜋∗ orbital 3. 𝜋 orbital 4. 𝜎∗ orbital 

 

30. Four diatomic species are listed below. Identify the correct order in which the bond order is 

increasing in them :        (CBSE 2012) 

 1. He2
+ < O2

− < NO < C2
2− 2.  NO <O2

− < C2
2−< He2

+    

 3. O2
− < NO < C2

2−< He2
+    4. C2

2−< He2
+< O2

− < NO 

 

31. In which of the following pairs, the two species are iso-structure?          (CBSE PMT 2007) 

 1. SO3
2− and NO3

−  2. BH3 and NF3 

 3. BrO3
− and XeO3  4. SF4 and XeF4  

 

32. The correct order of C – O bond length among CO, CO3
2−, CO2 is            (CBSE PMT 2007) 

 1. CO < CO3
2− < CO2  2. CO3

2− < CO2 < CO 

 3. CO < CO2 < CO3
2−  4. CO2 < CO3

2− < CO 

 

33. Consider the molecules CH4, NH3 and H2O . Which of the given statements is false?  

        (AIPMT  2016) 

1. The H –C – H bond andgle in CH4, the H – N – H bond angle in NH3, and the H – O – H bond 

angle in H2O are all greater than 90℃  

2. The H – O – H bond angle in H2O is larger than the H – C – H bond angle in CH4 

3. The H – O – H bond angle in H2O is smaller than the H – N- H bond angle in NH3 

4. The H – C – H bond angle in CH4 is larger than the H – N – H bond angle in NH3 

  

34. Predict the correct order among the following:                     (AIPMT 2016) 

 1. lone pair-lone pair > lone pair – bond pair > bond pair – bond pair 

 2. lone pair – lone pair > bond pair – bond pair > lone pair – bond pair 

 3. bond pair – bond pair > lone pair – bond pair > lone pair – lone pair 



 4. lone pair – bond pair > bond pair – bond pair > lone pair – lone pair 

 

35. The species, having bond angles of 120° is :                                (NEET 2017) 

 1. PH3 2. ClF3 3. NCl3 4. BCl3 

 

36. Which one of the following pairs of species have the same bond order?                    (NEET 

2017) 

 1. CO , NO 2. O2, NO+ 3. CN-  , CO 4. N2 , O2
-  

37. Decreasing order of stability of O2,O2
-,O2

+ and O2
2- is                       (AIPMT 2015) 

 1.  O2
+ >O2   >O2

->O2
2-  2.  O2

2->O2
->O2  >O2

2+ 

 3.  O2>O2
+>O2

2+>O2
-   4.  O2

- >O2
2->O2

+>O2
 

 

38. In which of the following pair both the species have sp3 hybridization?  (AIIMS – 25.05.2019 

AN) 

 1. H2S , BF3  2. SiF4 , Be H2 3. NF3 , H2O 4. NF3 , BF3 

 

39.Assertion : In Vapour state, S2 molecule shows paramagnetic behaviour 

     Reason      : S2   molecule has two paired electrons in the antibonding  t2g  orbitals like O2   

    (AIIMS 25.05.2019 AN) 

1. If both assertion and reason are true and reason is correct explanation of assertion. 

2. If both assertion and reason are true but reason is not the correct explanation of assertion 

3. If assertion is true but reason is false 

4. If both assertion and reason are false 

 

40. Assertion: 𝐻2
+ and H2

- ions have the same bond order 

    Reason: 𝐻2
+ is less stable than H2

- 
                                                                                      (AIIMS 26.05.2019 AN) 

1. If both assertion and reason are true and reason is the correct explanation of assertion 

2. If both assertion and reason are true but reason is not the correct explanation of assertion 

3. If assertion is true but reason is false 

4. If both assertion and reason are false 

 

41. Assertion: In vapour state, S2 molecules show paramagnetic behaviour. 

    Reason: S2 molecules has two paired electrons in the antibonding t3
2g orbitals like O2

 

                                          (AIIMS 26.05.2019 AN) 

1. If both assertion and reason are true and reason is the correct explanation of assertion 

2. If both assertion and reason are true but reason is not the correct explanation of assertion 

3. If assertion is true but reason is false 



4. If both assertion and reason are false 

 

42. Assertion: Pyridine is more basic than pyrrole 

    Reason    : In pyrrole, nitrogen has sp2 hybridization and the lone pair of nitrogen is not   

                           available for donation.                                  (AIIMS 26.05.2019 

AN) 

1. If both assertion and reason are true and reason is the correct explanation of assertion 

2. If both assertion and reason are true but reason is not the correct explanation of assertion 

3. If assertion is true but reason is false 

4. If both assertion and reason are false 

43. According to MO theory which of the following lists ranks the nitrogen species in terms of 

increasing bond order :         (AIPMT 2009) 

 1. 𝑁2
−  <  𝑁2

2− <  𝑁2  2. 𝑁2
−  < 𝑁2  < 𝑁2

2−  

 3. 𝑁2
2−  <  𝑁2

− <  𝑁2  4. 𝑁2 <   𝑁2
2− <  𝑁2

−  

 

44. What is the dominant intermolecular force or bond that must be overcome in converting liquid 

CH3 OH   to gas         (AIPMT 2009) 

 1. London dispersion force 2. Hydrogen bonding 

 3. Dipole – dipole interaction 4. Covalent bonds 

 

45. In which of the following pairs of molecules / ions , the central atoms have sp2 hybridization ?

    (AIPMT 2010) 

 1.𝑁𝑂2
−  and  NH3 2. BF3  and NO2

- 3. 𝑁𝐻2
−  and H2O

 4. BF3  and NH2
- 

 

46. Which one of the following species does not exist under normal conditions?  (AIPMT 2010) 

 1. 𝐵𝑒2
+  2. Be2 3. B2 4. Li2 

 

47. Which of the two ions from the list given below  that  have the geometry that is explained by 

the same hybridization of orbitals , NO2 
- , NO3 

- , NH2
- , NH4

+ , SCN- ?        

(AIPMT 2011) 

1. 𝑁𝑂2
− and   𝑁𝐻2

− 2. 𝑁𝑂2
− and  𝑁𝑂3

− 3. 𝑁𝑂4
− and  𝑁𝑂3

− 4. SCN-  and  𝑁𝐻2
− 

 

48. Which of the following has the minimum bond length ?        (AIPMT 2011) 

 1. O2 2. O2
+ 3. O2

-  4. O2
2- 

 



49. Considering the state of hybridization of carbon atoms, find out the molecule among the 

following which is linear?          

(AIPMT 2011) 

 1. CH3 – CH2 – CH2 – CH3 2. CH3 – CH ≡CH – CH3 

 3. CH3 – C = C-CH3  4. CH2 = CH – CH2 – C = CH 

 

50. Which one of the following pairs is isostructural ( i.e having the same shape and hybridization)? 

             (AIPMT PRE 2012) 

 1. [𝐵𝐹4
− 𝑎𝑛𝑑 𝑁𝐻4

+] 2. [ BCl3 and BaCl3] 3. [𝑁𝐻3 𝑎𝑛𝑑 𝑁𝑂3
−] 4. [ NF3 and BF3] 

 

51. Bond order of 1.5 is shown by            (AIPMT PRE 

2012) 

 1. O2 2.    O2 
+ 3.   O2 

-  4. O2 
2- 

  

52. The pair of species with thd same bond order is          (AIPMT PRE 

2012) 

 1. N2 ,O2 2. O2 
2-,B2 3. O2 

+,NO+ 4. NO,CO 

 

53. Which of the following species contains three bond pairs and one lone pair around the central 

atom?              (AIPMT PRE 

2012) 

 1. Pcl3       2. H2O      3. BF3      4. NH2 

 

54.In which of the following shape is same but hybridization is different:       (AIIMS  27.05.18 AN) 

 1. ICl2
-, XeF2 2. SO2, NO2

+ 3. SO2, NH2
- 4. CO2, SO2 

 

55. Correct order of bond angle is :        (AIIMS  27.05.18 AN) 

 1. SO 2 < H2S 2. SO2 < H2O 3. NH3<H2O 4. NH3 < SO2 

 

56. % s-character of N – H bond is maximum in :       (AIIMS  27.05.18 AN) 

 1. N2H2 2. N2H4 3. NH3 4. NH4 

 

57. Assertion : SO2 is more covalent than SeO2              

 Reason     : Covalent radius of Se is more than S       (AIIMS  27.05.18 

AN) 

 1. If both assertion and reason are true and reason is the correct explanation of assertion 



 2. If both assertion and reason are true but reason is not the correct explanation of assertion 

 3. If assertion is true but reason is false 

 4. If both assertion and reason are false 

 

58. Which of the following molecules has trigonal planner geometry :    (AIPMT  2005) 

 1. NH3 2. BF3 3. PCl3 4. IF3 

 

59. Which of the following would have a permanent dipole moment   (AIPMT  2005) 

 1. BF2 2. SF4 3. SiF4 4. XeF4  

 

60. The correct sequence of increasing covalent character is represented by  (AIPMT  2005) 

 1. BeCl2<NaCl<LiCl  2. |NaCl<LiCl< BeCl2 

 3. BeCl2<LiCl<NACl  4. LiCl<NaCl< BeCl2  

 

61. Which of the following is the electron deficient molecule-     (AIPMT  

2005) 

 1. C2H5 2. SiH4 3. PH3 4. B2H6 

 

 

62. Which the following molecules represents the hybridisation sp2, sp2, sp, sp from left to  

 right atoms?    (NEET 2018) 

 1. HC ≡ C – C ≡  CH  2. CH3 – CH = CH – CH3    

 3. CH2 = CH – CH =CH2 4. CH2 = CH – C ≡ CH 

 

63. Which of the following molecule has regular geometry?        (AIIMS 1995) 

 1. H2O 2. PF3 3. XeF4 4. SF6 

 

64. Maximum covalency of an element of atomic number 7 is        (AIIMS 1995) 

 1. 4 2. 2 3. 5 4. 3 

 

65. The number of unpaired electrons in 1s22s22p3 is        (AIIMS 1995) 

 1. 3 2. 1 3. 5 4. 2 

 

66.  Assertion : Bond order in a molecule can assume any value positive or negative; integral or     

                           fractional, including zero     

  Reason    :  It depends on the number of electrons in the bonding and antibonding orbitals 

           (AIIMS 1995) 



 1. If both Assertion and Reason are true and the Reason is a correct explanation of the 

Assertion 

 2. If both Assertion and Reason are true but Reason is not a correct explanation of the 

Assertion 

 3. If Assertion is true but the Reason is false 

 4. If both Assertion and Reason are false 

 

67. The correct order of N-O bond lengths in NO, NO2
-, NO3

- and N2O4 is       (AIPMT 1996) 

 1. N2O4 > NO2
- > NO3

- > NO 2. NO > NO3
- > N2O4 > NO2

- 

 3.  NO3
- > NO2

- > N2O4  > NO 4. NO > N2O4 > NO2
- > NO3

- 

 

68. In elastomer the intermolecular forces are            (AIPMT 1996) 

 1. strong 2. weak 3. nil 4. none of these 

 

69. Overlapping of 2 hybrid orbitals can lead to the formation of:       (AIIMS 2000) 

 1. π – bond 2. 𝜎 – bond 3. Ionic bond 4. None 

 

 

 

70. NF3 is         (AIIMS 2000) 

 1. Having more dipole moment than NH3 

 2. Having low value of dipole moment than NH3 

 3. Electrovalent compound 

 4. Non-polar compound 

 

71. The compound having highest boiling point:         (AIIMS 2000) 

 1. CH4 2. CH3OH 3. CH3Br 4. CH3Cl 

 

72. Assertion :  Water is specially effective in screening the electrostatic interactions between the  

                  dissolved ions                     

      Reason     :  The force of ionic interactions depends upon the dielectric constant of solvent 

           (AIIMS 2000) 

 1. If both Assertion and Reason are true and the Reason is a correct explanation of the   

      Assertion 

 2. If both Assertion and Reason are true but Reason is not a correct explanation of the Assertion 

 3. If Assertion is true but the Reason is false 



 4. If both Assertion and Reason are false 

 

73. Assertion :  The nearly tetrahedral arrangement of the orbitals about the oxygen atom allows     

                        each water molecule to form hydrogen bonds with as many as four neighbouring       

                         water  molecules  

  Reason:  In ice each water molecule forms four hydrogen bonds as each molecule is fixed in  

                the space           (AIIMS 2000) 

 1. If both Assertion and Reason are true and the Reason is a correct explanation of the  

       Assertion 

 2. If both Assertion and Reason are true but Reason is not a correct explanation of the 

Assertion 

 3. If Assertion is true but the Reason is false 

 4. If both Assertion and Reason are false 

 

74. Assertion :  Stanous chloride (SnCl2) is a  non-linear molecule      

 Reason     :  In (SnCl2) molecule Sn atom is present in sp hybridised state       (AIIMS 2000) 

 1. If both Assertion and Reason are true and the Reason is a correct explanation of the Assertion 

 2. If both Assertion and Reason are true but Reason is not a correct explanation of the Assertion 

 3. If Assertion is true but the Reason is false 

 4. If both Assertion and Reason are false 

 

75. In which of the following pairs, the two species are iso-sturctural?      (AIPMT 2007) 

 1. BrO3
- and XeO3  2. SF4 and XeF4 3. SO3

2- and NO3
-  4. BF3 and NF3 

 

76. The correct order of C-O bond length among  CO,  CO3
2-,  CO2 

 is      (AIPMT 2007) 

 1. CO < CO2 < CO3
2-  2. CO2 < CO3

2-   < CO   

 3. CO   < CO3
2-  < CO2   4. CO3

2-  < CO2 < CO  

 

77. H2O is polar, whereas BeF2 is not because         (AIIMS 2017) 

 1. Electronegativity of F is greater than that of O 

 2. H2O involves H – bonding, whereas BeF2 is a discrete molecule 

 3. H2O is angular and BeF2 is linear 

 4. H2O is linear and BeF2 is angular 

 

78. Assertion: Both π(2px) and π*(2px) MO’s have one nodal plane each      (AIIMS 2017) 

  Reason  : All MO’s formed by side way overlapping of 2p – orbitals have one nodal plane 

 1. If both assertion and reason are true and reason is the correct explanation of assertion 



 2. If both assertion and reason are true but reason is not the correct explanation of assertion 

 3. If assertion is true but reason is false 

 4. If both assertion and reason are false 

 

79.Increasing order of bond length is :                   (AIPMT 1999) 

 1. NO--< NO < NO+< O2
- 2. O2-< NO < NO-< NO+ 

 3.  O2
-< NO-< NO < NO+ 4. NO+< NO < NO-< O2

- 

 

80. The dipole moment of compound AB is 10.92 D and that of compound CD is 12.45 D, The 

bond length AB is 2.72 Å and that of CD is 2.56 Å then for these compound true statement is :  

                      (AIPMT 1999) 

 1. More ionic nature in AB 2. More ionic nature in CD 

 3. Equal in both  4. Not predicted 

 

81. The ion that has sp3d2 hybridization for the central atom is :         (AIIMS 25.05.19 FN) 

 1. [ICl4]
- 2. [ICl2]

- 3. [IF6]
- 4. [BrF2]

- 

 

82. The molecule which does not exhibit dipole moment is                   (AIPMT 1997) 

 1) NH3 2) CHCl3  3) H2O 4) CCl4 

 

83. The high density of water as compared to ice is due to                     (AIPMT 1997) 

 1. hydrogen bonding interactions 

 2. dipole - dipole interactions 

 3. dipole - induced dipole interaction 

 4. induced dipole - induced dipole interaction 

 

84. N2
 and O2 are converted into monoanions N2

- kw;Wk; O2
-
  respectively. Which of the following 

statement is wrong ?                     (AIPMT 1997) 

1.  In N2 the N - N bond weakness 2.  In O2
-  O - O bond length increases 

3.  In O2 bond order decreases 4.  In N2
- N - N becomes diamagnetic  

 

85. AsF5 molecule is trigonal bipyramidal. The hybrid orbital used by As atoms for bonding are       

              (AIPMT 

1997) 

 1. dx2-y2, dz2,s, px, py   2.  dxy, s, px, py, pz 

 3. s, px, py, pz, dz2   4.  dx2-y2, s, px, py, pz 

 



86. The isoelectronic pair is         (AIIMS 2005) 

 1. Cl2O, ICl2
- 2.  ICl2

- , ClO2 3.  IF2
+ , I3

- 4.  ClO2
- , ClF2

+  

 

87. Assertion : SeCl4 does not have a tetrahedral structure                         (AIIMS 2005) 

   Reason  : Se in SeCl4 has two lone pairs              

1. If both assertion and reason are true and reason is the correct explanation of assertion 

2. If both assertion and reason are true but reason is not the correct explanation of assertion 

3. If assertion is true but reason is false 

4. If both assertion and reason are false 

 

88. Assertion: B2 molecule is diamagnetic 

 Reason   : The highest occupied molecular orbital is of  𝜎 type                 (AIIMS 2005) 

1. If both assertion and reason are true and reason is the correct explanation of assertion 

2. If both assertion and reason are true but reason is not the correct explanation of assertion 

3. If assertion is true but reason is false 

4. If both assertion and reason are false 

 

89. Decreasing order of bond angle is              (AIIMS  2011) 

   1. BeCl2>NO2>SO2                               . 2.  BeCl2>SO2>NO2                                

   3. SO2>BeCl2>NO2                                4. SO2>NO2>BeCl2 

 

90. The Unit of dipole moment is                 (AIIMS 1999) 

 1. curie 2. debye 3. faraday  4. none of these 

 

91. That  conventional representation of oxygen molecule           (AIIMS 1999) 

 

 

 

 

     is wrong is suggested by the fact that  

1. oxygen is a colourless gas 

2. oxygen atoms join to form the traiatomic ozone molecule 

3. oxygen is paramagnetic 

4. oxygen is highly reactive. 

 

92. Which of the following ions is not isoelectronic with the other three?                     (AIIMS 1999) 

 1. CO3
2− 2. NO3

− 3. SO3
2−  4.. BO3

3− 



 

93. The boiling point of a compound is raised by          (AIIMS 1996) 

 1. intermolecular hydrogen bonding  

 2. volatility of compound 

 3. intramolecular hydrogen bonding 

 4. non-polarity in the molecules. 

 

94. Assertion : The atoms in a covalent molecule are said to share electrons yet some covalent  

                            molecules are polar. 

        Reason    : In a polar covalent molecule, the shared electrons spend more time than the  

                          average near one of the atoms.       (AIIMS 1996) 

1. If both Assertion and Reason are true and the Reason is a correct explanation of the 

Assertion. 

2. If both Assertion and Reason are true but Reason is not a correct explanation of the 

Assertion. 

3. If Assertion is true but the Reason is false. 

4. If both Assertion and Reason are false. 

 

95. In bcc structure contribution of corner and central atom is                   (AIIMS 2012) 

 1. 
1

8
, 1 2.

1

4
,

1

8
 3.

1

8
,

1

2
 4. 1, 

1

2
 

 

96. Arrange the following gases in order of their critical temperature.        (AIIMS 2012) 

  NH3,  H2O, CO2,  O2 

 1. NH3> H2O > CO2 > O2 2. O2 >  CO2> H2O> NH3 

 3. H2O> NH3> CO2> O2 4. CO2> O2> H2O> NH3 

 

  97. Assertion : SF4 molecule has see-saw geometry. 

       Reason      : In SF4 molecule sulphur has four bond pair and one lone pair.  

          (AIIMS 26.05.19 FN) 

1. If both assertion and reason are true and reason is the correct explanation of assertion. 

2. If both assertion and reason are true but reason is not the correct explanation of assertion. 

3. If assertion is true but reason is false. 

4. If both assertion and reason are false. 

 

98. Match List – I with List – II.           (NEET2021) 

          List – I     List - 2 



 a.  PCl5 (i).Square Pyramidal 

 b. SF6 (ii). Trigonal Planar 

 c. BrF5 (iii). Octahedral 

 d. BF3 (iv). Trigonal biopyramidal 

1. a + (iv), b-(iii)  C-(i) d-(ii) 2. a-(ii), b-(iii), C-(iv), d-(i) 

3. a-(iii), b-(i), C(iv), d(ii) 4. a – (iv), b –(iii), c-(ii), d-(i) 

  

99. Which one of the following species does not exist under normal conditions? 

      (CBSE PRELIMINARY 

2010) 

 1. Li2 2. Be2
+ 3. Be2  4. B2 

 

100. The correct order of increasing bond angles in the following species is  

                                                       (CBSE PRELIMINARY 2010) 

 1. ClO2
- < Cl2O < ClO2 2. Cl2O < ClO2 < ClO2

- 

 3. ClO2 < Cl2O < ClO2
-  4. Cl2O < ClO2

- < ClO2 

 

101. In which of the following pairs of molecules/ions, the central atoms have sp2 hybridization?  

                         (CBSE PRELIMINARY 

2010) 

 1. BF3 and NH2
- 2. NO2

- and NH3 3. BF3 and NO2
-  4. NH2

- and H2O 

 

 

102. In which one of the following species the central atom has the type of hybridisation which is 

not  the same as that present in the other three?                   (CBSE PRELIMINARY 

2010) 

 1. PCl5 2. SF4 3. I3
-  4. SbC𝑙5

2− 

 

103. In which of the following molecules the central atom does not have sp3 hybridization?  

      (CBSE 2010) 

 1. CH4 2. SF4 3. BF4 4. NH4
+ 

 

104. Some of the properties of the two species, NO3 
- and H3O

+ are described below. Which one of    

them is correct?                (CBSE 2010) 

 1. Dissimilar in hybridization for the central atom with different structures  

 2. Isostructural with same hybridization for the central atom 



 3. Isostructural with different hybridization for the central atom 

 4. Similar in hybridization for the central atom with different structures. 

 

105. Which molecule pair do not have identical structure                            (AIIMS  26.05.18  

AN) 

 1.  I3
-, BeF2 2.  HClO, SO2 3.  BF3, ICl3 4.  BrF4

-, XeF4 

 

106. Assertion : Geometry of SF4 molecule can be termed as distorted tetrahedron, a folded     

                            square or see saw                                                                      (AIIMS 26.05.18 

AN) 

  Reason    : Four fluorine atoms surround or form bond with sulphur atom 

1. If both assertion and reason are true and reason is the correct explanation of assertion 

2. If both assertion and reason are true but reason is not the correct explanation of assertion 

3. If assertion is true but reason is false 

4. If both assertion and reason are false 

 

107.  Consider  the following species :    (CBSE 2018  06.05.2018) 

   CN+, CN-, NO and  CN, Which of the these will have the highest bond order? 

1. NO                2. CN        3. CN+                       4. CN-   

 

 

 

 

 

 

 

 

108. Consider the molecules CH4, NH3 and H2O which of the given statements is false ? 

                                                                                                                              (CBSE 2016 P1) 

1. The H-C-H bond angle in CH4, the H-N-H bond angle in NH3 and the H-O-H bond angle    

in H2O are all greater than 90o 

 2. The H-O-H bond angle in H2O is larger than the H-C-H bond angle in CH4 

 3. The H-O-H bond angle in H2O is smaller than the H-N-H bond angle in NH3 

 4. The H-C-H bond angle in CH4 is larger than the H-N-H bond angle in NH3 

 

109. Which one of the following orders is correct for the bond dissociation enthalpy of halogen 

molecule ?         (CBSE 2016 P1) 

 1. I2  > Br2  > Cl2  > F2  2. Cl2  > Br2  > F2  > I2 



 3. Br2  > I2  > F2  > Cl2  4. F2  > Cl2 > Br2  > I2 

 

110. Predict the correct order among the following :     (CBSE 2016 P1) 

 1. lone pair – lone pair > lone pair – bond pair > bond pair – bond pair 

 2. lone pair – lone pair > lone pair – bond pair > bond pair – bond pair 

 3. bond pair – bond pair > lone pair – bond pair > lone pair – lone pair 

 4. lone pair – bond pair > bond pair – bond pair > lone pair – lone pair 

 

111. Match the compounds given on Column I with the hybridisation and shape given in Column  

II and mark the correct option.                    (CBSE 2016 P1) 

        Column–I  Column–II 

(a) XeF6 (i)  distorted octahedral 

(b) XeO3 (ii)  square planar 

(c) XeOF4 (iii)  pyramidal 

(d) XeF4 (iv) square pyramidal 

 (a)  (b) (c) (d) 

(1) (i) (iii) (iv) (ii) 

(2) (i) (ii) (iv) (iii) 

(3) (iv) (iii) (i) (ii) 

(4) (iv) (i) (ii) (iii) 

 

112. According to MO theory which of the following lists ranks the nitrogen species in terms of 

         increasing bond order?                    (CBSE  2009) 

 1. N2
2- < N2

- < N2,  2. N2 < N2
2- < N2

-  3. N2
- < N2- < N2, 4. N2

- < N2 < N2
2-, 

 

113. In which of the following molecules / ions BF3, NO2
-, NH2

- and H2O, the central atom is sp2 

hybridized?         (CBSE  2009) 

 1. NH2
- and H2O 2. NO2

- and H2O 3. BF3 and NO2
- 4. NO2

- and NH2
- 

 

114. The ONO angle is maximum in :        (AIIMS 2004) 

 1. NO3
− 2. NO2

− 3. NO2 4. NO2
+ 

 

115. Asserttion : All F – S – F angle in SF4 is greater than 90° but less than 180°  

 Reason         : The lone pair-bond pair repulsion is weaker than bond pair – bond pair repulsion. 

        (AIIMS  2004) 

 1. If both assertion and reason are true and reason is the correct explanation of assertion 



 2. If both assertion and reason are true but reason is not the correct explanation of assertion 

 3. If assertion is true but reason is false 

 4. If both assertion and reason are false 

 

116. Which of the following diatomic molecular species has only π bonds according to Molecular 

Orbital theory?         (NEET 2019) 

 1. Be2 2. O2 3. N2 4. C2 

 

117. The ion which is not tetrahedral in shape is         (AIIMS 2003) 

 1. BF4
- 2. NH4

+ 3. Cu(NH3)4
2+ 4. NiCl4

2- 

 

118. Intermolecular hydrogen bonding  is strongest in        (AIIMS 2003) 

 1. Methylamine 2. Phenol 3. Formaldehyde  4. Methanol 

 

119. The compound containing co-ordinate bond is      (AIIMS 1994) 

 1.SO3 2. O3 3. H2SO4  4.all of these 

 

120. Assertion: Ionic compounds tend to be non-volatile. 

        Reason: The inter-molecular forces in these compounds are weak.        (AIIMS  1994) 

1. If both Assertion and Reason are true and the Reason is a correct explanation of the 

Assertion. 

2. If both Assertion and Reason are true but Reason is not a correct explanation of the 

Assertion. 

3. If Assertion is true but the Reason is false. 

4. If both Assertion and Reason are false. 

 

 

 

121.  The shape of SF4 and XeF2 respectively are       (AIIMS 2015) 

 1. trigonal bipyramidal and trigonal bipyramidal 

 2. see-saw and linear 

 3. T – shape and linear 

 4. square planar and trigonal bipyramidal 

 

122. Consider the statement         (AIIMS 2015) 

 I. Bond length in N2
+ is 0.02A greater than in N2. 

 II. Bond length of NO+ is 0.09 A less than in NO. 



 III.  O2
2-has shorter bond length than O2. 

      Which of following statement are true. 

1. I  and II 2.  II and III 3.  I, II and III 4.  I and III 

 

123. Assertion(A): Chlorine reacts more rapidly with H2 in comparison to D2. 

      Reason(R)     : D- Cl bond is stronger in comparison to H - Cl bond.   (AIIMS 2015) 

 1.  If both Assertion and Reason are true and Reason is correct explanation of Assertion. 

 2.  If both Assertion and Reason are true but Reason is not the correct explanation of  

      Assertion. 

 3. If Assertion is true but Reason is false. 

 4. If both Assertion and Reason and false. 

 

124. Assertion :  

O

C H  bond angle is less than the normal tetrahedral bond angle. 

    Reason     : Lone pair-lone pair repulsion decreases bond angle.        (AIIMS 2016) 

1. If both assertion and reason are true and reason is the correct explanation of assertion. 

2. If both assertion and reason are true but reason is not the correct explanation of assertion. 

3. If assertion is true but reason is false. 

4. If both assertion and reason are false. 

      

125. Equilateral shape has                  (AIPMT 1988)  

 1. sp hybridisation 2. sp2 hybridisation 3. sp3 hybridisation 4. dsp2 hybridisation 

 

126. The angle between the overlapping of one s-orbital and one p-orbital is    (AIPMT 1988)  

 1. 180° 2.120° 3. 109°28’ 4. 120°60’  

 

127. The Cl – C – Cl angle in 1,2,2,-2-tetra-chloroethene and tetra chloro methane will be about                       

       (AIPMT 1988)  

 1. 120° and 109°28’  2. 90° and 109.5°     

 3. 109.5° and 90°  4. 109.5° and 120° 

 

128. Which of the following statements is not correct?   (AIPMT 1990) 

 1. double bond is shorter than a single bond 

 2. sigma bond is weaker than a 𝜋 bond 

 3. Double bond is stronger than a single bond 

 4. covalent bond is stronger than hydrogen bond 

 



129. Linear combination of two hybridised orbitals belonging to the two atoms, each having one 

electrons leading to a                       (AIPMT 1990) 

 1. sigma bond  2. double bond 3. coordinate bond 4. pi- bond 

 

130. Among LiCl, BeCl2, BCl3 and CCl4 the covalent bond character follows the order 

        (AIPMT 1990) 

 1. LiCl < BeCl2 > BCl3 > CCl4 2. LiCl < BeCl2 < BCl3 > CCl4 

 3. LiCl < BeCl2 < BCl3 < CCl4 4. LiCl > BeCl2 > BCl3 > CCl4 

 

131. Linus pauling received the nobel prize for his work on                                     (AIPMT 1994)   

 1. atomic structure 2. photo synthesis 3. chemical bonds 4. thermodynamics 

 

132. Among the following orbital bonds, the angle is minimum between             (AIPMT 1994)   

 1. sp3 bonds  2. px and py – orbital   

 3. H – O – H in water  4. sp bonds 

 

133. Which of the following pairs will form the most stable ionic bond?                 (AIPMT 1994)  

  1. Na and Cl 2. Mg and F 3. Li and F 4. Na and F 

 

134. Which of the following does not have a tetrahedral structure?                     (AIPMT 1994)   

 1. BH4
- 2. BH3 3. NH4

+ 4. H2O 

 

135. The weakest among the following types of bond is     (AIPMT 1994)   

 1. ionic 2. covalent 3. metallic 4. H-bond  

 

 

136. Mark the incorrect statement in the following :    (AIPMT 1994)   

 1. The bond order in the species O2 , O2
+ and O2

- decreases as O2
+ > O2 > O2

-  

 2. The bond energy in a diatomic molecule always increases when an electron is lost 

 3. Electrons in antibonding MO contributes to repulsion between two atoms. 

 4. With increase in bond order, bond length decreases and bond strength increases  

 

137. The dielectric constant of H2O is 80. The electrostatic force of attraction between Na+ and Cl- 

will be            (AIPMT 1994) 

 1. reduced to 
1

40
 in water than in air  

 2. reduced to  
1

80
 in water than in air 



 3. will be increased to 80 in water than in air  

 4. will remain unchanged 

 

138. Correct order of dissociation energy of N2and N+
2is:     (AIMPT 2000) 

1. N2>N+
2 2.N2 = N2

+ 3.N2
+ >N2 4.None  

 

139. Which species does not exhibit paramagnetism:     (AIMPT 2000) 

1. N2
+ 2.O2

- 3. CO  4. NO 

 

140. An SP3 hybrid orbitals contains   (AIPMT 1991) 

 1. 
1

4
 s – Character   2. 

1

2
 s– Character 3. 

1

3
 s – Character 4. 

2

3
 s – Character 

 

141. Which one of the following formulae does not correctly represent the bonding capacities of the 

atom involved?     (AIPMT 1991) 

 

H - P - H

H

H

1.

2.

3.

4.

F              F

O

O              N

O

O - H

H - C = C 

O

O - H  

 

142. When the hybridisation state of carbon atom changes from sp3 to sp2 and finally to SP, The 

angle between the hybridised orbitals:        (AIPMT 1993) 

 1. Gradually decrease  2. Decrease considerably 

 3. If not affected  4. Increases Progressively 

 

143. Which of the following statement is not correct?   (AIPMT 1993) 

 1. Double bond is shorter than a single bond 

 2. Sigma bond is weaker than a 𝜋 bond 

 3. double bond is stronger than a single bond 

 4. Covalent bond is stronger than hydrogen bond 

 



144. Which one of the following is the correct order of interaction?   (AIPMT 1993) 

 1. Covalent < hydrogen bonding < Vander waals’ < dipole – dipole 

 2. Vander Waals’ < hydrogen bonding < dipole – dipole < Covalent 

 3. Vander waals’ < dipole – dipole < hydrogen bonding < covalent 

 4. Dipole – Dipole < Vander waals’ < hydrogen bonding < covalent 

 

145. In X-H-------Y, X and Y both are electronegative elements:   (AIPMT 2001) 

 1. Electro density on X will increase and on H will decrease 

 2. In both electron density will increase 

 3. In both electron density will decrease 

 4. On X electron density will decrease and on H increases. 

 

146. Main axis of a diatomic molecule is z, molecular orbital Px and Py overlaps to form, which of 

the following orbital :     (AIPMT 2001) 

 1. π molecular orbital  2.  𝜎 molecular orbital 

 3. 𝛿 molecular orbital  4. No bond will form 

 

147. Which of the following is iso-electronic :    (AIPMT 2002) 

 1. CO2, NO2  2. NO2
-, CO2   3. 𝐶𝑁−, CO 4. SO2, CO2 

 

148. In NO3
− ion number of bond pair and lonepair of electrons on nitrogen atom are (AIPMT 2002) 

 1. 2, 2 2. 3, 1 3. 1, 3 4. 4, 0 

 

149. The number of antibonding electron pair in O2
-2 is :  (AIPMT 1998) 

 1. 4 2. 3 3. 2 4. 1 

150. In which of the following molecule. The internuclear distance will be maximum.(AIPMT 

1998) 

 1. CsI 2. CsF 3. LiF 4. LiI 

 

151.In PO4
-3 formal charge on every oxygen atom and P-O bond order is respectively.(AIPMT 

1998) 

 1. - 0.75 kw;Wk; 1.25   2. 0.5 kw;Wk; 2 3. 1 kw;Wk; 1.5 4. 0.75 kw;Wk; 2 

 

152. Which pair among the following have identical bond order?    (AIIMS 2002) 

 1. CNˉ,  CO+     2. O2ˉ,   O2
+      3. CNˉ, CN+          4. NO+, CNˉ 

 



153. Which of the following species contain six electrons around the central carbon atom?  

     (AIIMS 2002) 

 1. Carbanion 2. Carbocation 3. Carbene 4. Free radical. 

 

154. A : Carbon tetrachloride is a non-polar molecule.  (AIIMS 2002) 

      R : The molecule carbon tetrachloride does not contain any polar bond. 

  A – Assertion, R - Reason 

1. If A & R is true and R is correct explanation of A 

2. If A & R is true and R is not explanation of A 

3. If A is correct, R is wrong 

4. If R is correct, A is wrong 

 

155. Total number of antibornding electrons present in O2 will be   (AIIMS 2013) 

 1. 6 2. 8 3. 4 4. 2 

 

156. In BF3 the B-F bond length is 1.30𝐴0, when BF3 is allowed to be treated with Me3N, it forms 

an adduct, Me3N → BFy the bond length of B-F in the adduct is   (AIIMS 2013) 

 1. greater than 1.30 𝐴0 2. smaller than 1.30 𝐴0 

 3. equal to 1.30 𝐴0  4. none of these. 

 

157. The pair having similar geometry is    (AIIMS 2014)  

 1. PCl3, NH4
+O 2. BeCl2, H2O  3. CH4, CCl4   4. IF5, PF5 

 

158. The correct order in which the O-O bond length increases is    (AIIMS 2014) 

 1. H2O < O2 < O3    2. O3 < H2O2 < O2  3. O2 < O3 < H2O2 4. O2 < H2O2 < O3 

 

 

159. Among the following, the pair in which the two species are not isostructural is :   (AIPMT 

2004) 

  1. IO3
- and XeO3

                                               2. BH4
- and NH4

+ 

  3. PF6
- and SF6                                                        4. SiF4 and SF4 

 

160. H2O is dipolar, whereas BeF2 is not.  It is because :-      (AIPMT 2004) 

  1. H2O involves hydrogen bonding whereas BeF2 is a discrete molecule. 

  2. H2O is linear and BeF2  is angular. 

  3. H2O is angular and BeF2  is linear. 



  4. The electronegativity of F is greater than that of O 

 

161. BrF3 molecule, the lone pairs occupy equatorial positions to minimize:   (AIPMT 2004) 

   1. Bond pair – bond pair repulsion only. 

   2. Lone pair – lone pair repulsion and lone pair – bond pair repulsion. 

   3. Lone pair – lone pair repulsion only. 

   4. Lone pair-bond pair repulsion only. 

 

162. Be2+ is isoelectronic with which of the following ions ?               (AIPMT 04.05.2014) 

  1.  H+  2.  Li+ 3.  Na+ 4.  Mg2+ 

 

163.Which of the following molecules has the maximum dipole moment  ?     (AIPMT 04.05.2014) 

 1. CO2  2. CH4 3. NH3 4. NF3 

 

163. Which one of the following species has plane triangular shape ?          (AIPMT 04.05.2014) 

 1. N3
-    2. NO3

- 3. NO2
- 4. CO2 

 

164. Which of the following ion has Trigonal Planar is  

1. 𝑁3
− 2. 𝑁𝑂3

− 3. 𝑁𝑂2
− 4. 𝐶𝑂2 

165. The hybridizations of atomic orbitals of nitrogen in   NO2
+, NO3

-  and NH4
+  respectively are  

                            (CBSC 2016 P-II) 

 1. sp, sp3  and sp2  2. sp2, sp3  and sp 

 3. sp, sp2  and sp3  4. sp2, sp and sp3 

 

166. Which of the following pairs of ions is isoelectronic and isostructural ?          (CBSC 2016 P-II) 

 1.  CO3
2- ,  NO3

- 2.  ClO3
- , CO3

2- 3.  SO3
2- , NO3

-  4.   ClO3
-  , SO3

2- 

 

167. The correct geometry and hybridization for  XeF4  are                    (CBSC 2016 P-II) 

 1. octahedral, sp3d2  2. trigonal bipyramidal, sp3d 

 3. Planar triangle, sp3d3  4. square planar,  p3d2 

 

168. The molecules having the same hybridization shape and number of lone pairs of electrons are

                                           (A11MS 

2009) 

 1.SeF4, XeO2F2 2.  SF4, XeF2  3.  XeOF4, Te F4 4. SeCl4 , XeF4 

 



169. The M-O-M bond angles in M2O (where M is halogen) is in the order                   (A11MS 

2009) 

 1. 𝐵𝑟2𝑂 > 𝐶𝑙2𝑂 > 𝐹2𝑂  2. F2O > Br2O > 𝐶𝑙2𝑂 

 3. F2O > 𝐶𝑙2𝑂 > Br2O  4. 𝐶𝑙2𝑂 > F2O > Br2O 

 

170. Bond length order is     (AIIMS-2007) 

 1 .O2<  O 3< O2
2-

 2. O2<  O2
2-< O 3 3. O2

2-<  O 3< O2 4. O2<  O2
2-< O3 

 

171. Four diatomic species are listed below in different sequences.  Which of these presents the 

correct order of their increasing bond order?    (AIPMT 2008) 

 1. C2
2− < He2

+ < NO < O2
− 2. He2

+ < O2
− <NO< C2

2−  

 2. O2
− < NO < C2

2− < He2
+ 3. NO < C2

2− < O2
− < He2

+ 

 

172. The angular shape of ozone molecule (O3) consists of –    (AIPMT 2008) 

 1. 1 sigma and 1 pi bonds 2. 2 sigma and 1 pi bonds 

 3. 1 sigma and 2 pi bonds 4. 2 sigma and 2 pi bonds 

 

173. The correct order of increasing bond angles in the following triatomic species is : 

     (AIPMT 2008) 

 1. NO2
+ < NO2 < NO2

−  2. NO2
+ < NO2

− < NO2 

 3. NO2
− < NO2

+ < NO2  4. NO2
− < NO2 < NO2

+ 

 

174. In the hydrocarbon,     (AIPMT 2008) 

    6        5        4        3      2     1 

   CH3 – CH = CH – CH2 – C = CH 

 The state of hybridization of carbons 1, 3 and 5 are in the following sequence : 

 1. sp , sp2, sp3 2. sp3, sp2, sp 3. sp2, sp, sp3 4. sp, sp3, sp2 

 

 

 

 

 

 

175. Which of the following conditions is not correct for resonating structures ?  (AIIMS 2010) 

 1. The contributing structures must have  the same number of unpaired electrons 

 2. The contributing structures should have similar energies 



 3. The contributing structures should be so written that unlike charges reside on atoms that  

          are far apart 

 4. The positive charge should be present on the electropositive element and the negative charge  

          on the electronegative element 

 

176. Assertion : Bond energy and bond dissociation energy have identical value for diatomic  

                         molecules 

 Reason    : Greater the bond dissociation energy, less reactive is the bond (AIIMS 2010) 

1. If both assertion and reason are true and reason is the correct explanation of assertion 

2. If both assertion and reason are true but reason is not the correct explanation of assertion 

3. If assertion is true but reason is false 

4. If both assertion and reason are false 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


