


CHEMICAL BONDING - 8 
𝟏)     𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐜𝐨𝐧𝐜𝐞𝐩𝐭𝐬 

*1   C2H5OH is a polar molecule as it contains a polar O –  H bond.

𝟐.    NaCI is ionic and does not exist as molecules. 

𝟑.    SiO2 is giant molecular.       

𝟐)     𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐜𝐨𝐧𝐜𝐞𝐩𝐭𝐬 

*1. 𝑊𝑒𝑎𝑘 𝑣𝑎𝑛 𝑑𝑒𝑟 𝑊𝑎𝑎𝑙𝑠′ 𝑓𝑜𝑟𝑐𝑒𝑠 𝑒𝑥𝑖𝑠𝑡   𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑒𝑎𝑐ℎ 𝑙𝑎𝑦𝑒𝑟 𝑜𝑓  𝐶  𝑎𝑡𝑜𝑚𝑠. 𝑇ℎ𝑒 𝑙𝑎𝑦𝑒𝑟𝑠 𝑐𝑎𝑛

  𝑡ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝑠𝑙𝑖𝑑𝑒 𝑜𝑣𝑒𝑟 𝑜𝑛𝑒 𝑎𝑛𝑜𝑡ℎ𝑒𝑟 𝑤𝑖𝑡ℎ𝑜𝑢𝑡 𝑠ℎ𝑎𝑡𝑡𝑒𝑟𝑖𝑛𝑔 𝑡ℎ𝑒 𝑙𝑎𝑡𝑡𝑖𝑐𝑒. 𝑇ℎ𝑖𝑠 𝑚𝑎𝑘𝑒𝑠 𝑔𝑟𝑎𝑝ℎ𝑖𝑡𝑒 

 𝑎 𝑔𝑜𝑜𝑑 𝑙𝑢𝑏𝑟𝑖𝑐𝑎𝑛𝑡. 

*2.  𝑊𝑖𝑡ℎ𝑖𝑛 𝑒𝑎𝑐ℎ 𝑙𝑎𝑦𝑒𝑟, 𝑒𝑎𝑐ℎ 𝐶 𝑎𝑡𝑜𝑚 𝑖𝑠 𝑠𝑝2 ℎ𝑦𝑏𝑟𝑖𝑑𝑖𝑠𝑒𝑑 𝑎𝑛𝑑 𝑖𝑡 𝑏𝑜𝑛𝑑𝑠  𝑤𝑖𝑡ℎ 3 𝑜𝑡ℎ𝑒𝑟 𝐶 𝑎𝑡𝑜𝑚𝑠

 𝑖𝑛 𝑎 𝑡𝑟𝑖𝑔𝑜𝑛𝑎𝑙 𝑝𝑙𝑎𝑛𝑎𝑟 𝑚𝑎𝑛𝑛𝑒𝑟, 𝑓𝑜𝑟𝑚𝑖𝑛𝑔 ℎ𝑒𝑥𝑎𝑔𝑜𝑛𝑎𝑙 𝑟𝑖𝑛𝑔𝑠. 𝐸𝑎𝑐ℎ  𝐶   𝑎𝑡𝑜𝑚 𝑖𝑠 𝑙𝑒𝑓𝑡 𝑤𝑖𝑡ℎ 𝑎  

 𝐼𝑜𝑛𝑒 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛 𝑎𝑛𝑑 𝑡ℎ𝑒𝑠𝑒 𝑒𝑙𝑒𝑐𝑟𝑜𝑛𝑠  𝑓𝑜𝑟𝑚 𝑎 𝑚𝑜𝑏𝑖𝑙𝑒  𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛 𝑤ℎ𝑖𝑐ℎ   𝑐𝑜𝑛𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑠 𝑡𝑜 𝑡ℎ𝑒  

 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑎𝑙 𝑐𝑜𝑛𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝑖𝑛 𝑡ℎ𝑒 𝑑𝑖𝑟𝑒𝑐𝑥𝑡𝑖𝑜𝑛 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝑡ℎ𝑒 𝑝𝑙𝑎𝑛𝑒𝑠.  𝐸𝑙𝑒𝑐𝑡𝑟𝑜𝑛𝑠 𝑎𝑟𝑒 𝑢𝑏𝑎𝑏𝑙𝑒 

 𝑡𝑜 𝑚𝑜𝑣𝑒 𝑓𝑟𝑜𝑚 𝑜𝑛𝑒 𝑝𝑙𝑎𝑛𝑒 𝑡𝑜 𝑎𝑛𝑜𝑡ℎ𝑒𝑟 𝑎𝑛𝑑 ℎ𝑒𝑛𝑐𝑒, 𝑔𝑟𝑎𝑝ℎ𝑖𝑡𝑒 𝑖𝑠 𝑢𝑏𝑎𝑏𝑙𝑒 𝑡𝑜 𝑐𝑜𝑛𝑑𝑢𝑐𝑡 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 

 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝑡ℎ𝑒𝑠𝑒 𝑝𝑙𝑎𝑛𝑒𝑠. 

*3    𝑇ℎ𝑒 𝑣𝑎𝑛 𝑑𝑒𝑟 𝑊𝑎𝑎𝑙𝑠′𝑓𝑜𝑟𝑐𝑒𝑠 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑒𝑎𝑐ℎ 𝑝𝑙𝑎𝑛𝑒 𝑖𝑠 𝑤𝑒𝑎𝑘𝑒𝑟 𝑡ℎ𝑎𝑛 𝑡ℎ𝑒 𝑐𝑜𝑣𝑎𝑙𝑒𝑛𝑡 𝑏𝑜𝑛𝑑𝑠

 𝑤𝑖𝑡ℎ𝑖𝑛 𝑒𝑎𝑐ℎ 𝑙𝑎𝑦𝑒𝑟 . 

𝟑)     𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐜𝐨𝐧𝐜𝐞𝐩𝐭 

𝑇ℎ𝑒𝑟𝑒 𝑎𝑟𝑒 𝑠𝑡𝑟𝑜𝑛𝑔 𝑆𝑖 − 𝐶𝑙 𝑏𝑜𝑛𝑑𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒 𝑎𝑛𝑑 𝑤𝑒𝑎𝑘 𝑉𝐷𝑊 𝑓𝑜𝑟𝑐𝑒𝑠 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠. 

𝟒)     𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐜𝐨𝐧𝐜𝐞𝐩𝐭 

𝑇ℎ𝑒  𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑖𝑒𝑠 𝑜𝑓 𝐵𝑁  𝑠ℎ𝑜𝑢𝑙𝑑  𝑏𝑒  𝑠𝑖𝑚𝑖𝑙𝑎𝑟  𝑡𝑜 𝑡ℎ𝑎𝑡 𝑜𝑓  𝑔𝑟𝑎𝑝ℎ𝑖𝑡𝑒 𝑠𝑖𝑛𝑐𝑒  𝑡ℎ𝑒𝑦  𝑠ℎ𝑎𝑟𝑒  𝑠𝑖𝑚𝑖𝑙𝑎𝑟  

𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒. 𝐻𝑒𝑛𝑐𝑒, 𝐵𝑁 𝑠ℎ𝑜𝑢𝑙𝑑 𝑏𝑒 𝑠𝑙𝑖𝑝𝑝𝑒𝑟𝑦, 𝑛𝑜𝑛 − 𝑡𝑟𝑎𝑠𝑝𝑎𝑟𝑒𝑛𝑡 𝑎𝑛𝑑 𝑐𝑎𝑛 𝑏𝑒 𝑢𝑠𝑒𝑑 𝑎𝑠 𝑎 𝑙𝑢𝑏𝑟𝑖𝑐𝑒𝑛𝑡. 

𝟓)      𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐂𝐨𝐧𝐜𝐞𝐩𝐭𝐬 
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1.   The N is NH4
+ does not contain Ione electron pair for hydrogen bonding.  

 

 

 

 

 

𝟔)     𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐂𝐨𝐧𝐜𝐞𝐩𝐭 

 𝑇ℎ𝑒 𝑁𝑎+𝐶𝑙−𝑙𝑎𝑡𝑡𝑖𝑐 𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑠 𝑜𝑓 𝑡𝑤𝑜 𝑖𝑛𝑡𝑒𝑟𝑙𝑜𝑐𝑘𝑖𝑛𝑔 𝑓𝑎𝑐𝑒𝑒𝑛𝑡𝑟𝑒𝑑 𝑠𝑢𝑐ℎ 𝑐𝑢𝑏𝑖𝑐 𝑙𝑎𝑡𝑡𝑖𝑐𝑒𝑠 𝑜𝑓𝑁𝐴− 𝑎𝑛𝑑  

 𝐶𝑙−. 𝐸𝑎𝑐ℎ 𝑁𝑎+ 𝑖𝑠 𝑠𝑢𝑟𝑟𝑜𝑢𝑛𝑑𝑒𝑑 𝑜𝑐𝑡𝑎ℎ𝑒𝑑𝑟𝑎𝑙𝑙𝑦 𝑏𝑦 𝑠𝑖𝑥 𝐶𝑙−, 𝑎𝑛𝑑 𝑣𝑖𝑐𝑒 𝑣𝑒𝑟𝑠𝑎. 𝑇ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑖𝑜𝑛𝑖𝑐 𝑑𝑖𝑠𝑡𝑛𝑎𝑐𝑒 

 𝑖𝑠 𝑔𝑖𝑣𝑒𝑛 𝑏𝑦 𝑡ℎ𝑒 𝑠𝑢𝑚 𝑓𝑜 𝑡ℎ𝑒 𝑖𝑜𝑛𝑖𝑐 𝑟𝑎𝑑𝑖𝑖 𝑜𝑓 𝑁𝑎+ 𝑎𝑛𝑑 𝐶𝑙− 

𝟕)     𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐂𝐨𝐧𝐜𝐞𝐩𝐭 

 *1  All the 3  molecules  have 4   region of  elecron clouds and hence they are directed  

       tetrahedrally. However, there are 2 Ione pair, 1 Ione pair and no Ione pair of elecrons 

       in H2O, NH3 and CH4 respectively. As 1. p. −1. p. . > 1. p − b. p. > b. p. −b. p. repulsion , H2O 

       would have teh smallest bond angle while CH4 has the largest bond angle. 

 2.  H2O(−109. 50, V − shaped), SF6 (900, octahedral), BF3(1200, trigonal plannar). 

 3.   CH4(109. 50, tetrahedral), CO2 (1800linear), SF6 (900 tetrahedral). 

 

𝟖)     𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐂𝐨𝐧𝐜𝐞𝐩𝐭 

 *1.   In  diamond, each C atom is tetrahedrally bonded to 4 other C atoms. Bond angle = 109. 50 . 

          In graphite, each C atom  is  bonded to  3  other  C atoms in  a   trigonal planar    mmanner.   

         Bond angle = 1200. 

 2.     In diamond, each C − C is a normal σ `bond. In graphite, there is a sea of delocalides 

         electrons along each plane. There is partial double bond character in the C − C bond 

         length is shorter in graphite.       

 3.     Which C − C bonds in graphite have the same bond length. 

𝟗)    𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐂𝐨𝐧𝐜𝐞𝐩𝐭 
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1.   When AlCl3 dissolves in benzene, it exists, it exists as Al2Cl6 molecules. The solution 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑 

  𝑑𝑜𝑒𝑠 𝑛𝑜𝑡 𝑐𝑜𝑛𝑑𝑢𝑐𝑡 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 𝑠𝑖𝑛𝑐𝑒 𝑡ℎ𝑒𝑟𝑒 𝑖𝑠 𝑛𝑜 𝑚𝑜𝑏𝑖𝑙𝑒 𝑖𝑜𝑛.  

  *2     AlCl3 undergoes hydrolysis with the moisture in the air to give HCl fumes. 

          AlCl3 (s) + H2O (l) ⇌ Al(OH)Cl2(s) + HCl(g) 

 *3.   𝐼𝑛 𝑡ℎ𝑒 𝑣𝑎𝑝𝑜𝑢𝑟 𝑝ℎ𝑎𝑠𝑒, AlCl3 𝑒𝑥𝑖𝑠𝑡𝑠 𝑎𝑠 𝑠𝑖𝑚𝑝𝑙𝑒 Al2Cl6 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠 𝑎𝑡 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 𝑏𝑒𝑙𝑜𝑤 183 0C. 

        𝐴𝑏𝑜𝑣𝑒 𝑡ℎ𝑖𝑠 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒, 𝑡ℎ𝑒 𝑑𝑖𝑚𝑒𝑟 𝑏𝑒𝑔𝑖𝑛𝑠 𝑡𝑜 𝑑𝑖𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑒 𝑡𝑜 𝑔𝑖𝑣𝑒 AlCl3 monomeric molecules. 

 

𝟏𝟎)      𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐂𝐨𝐧𝐜𝐞𝐩𝐭 

               Metallic bonding is present in both Group 1 and Group II metals. 𝑇ℎ𝑒 𝑠𝑡𝑟𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑒𝑡𝑎𝑙𝑙𝑖𝑐  

               𝑏𝑜𝑛𝑑 𝑑𝑒𝑝𝑒𝑛𝑑𝑠 𝑜𝑛 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛𝑠 𝑝𝑒𝑟 𝑎𝑡𝑜𝑚 𝑎𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑓𝑜𝑟 𝑑𝑒𝑙𝑜𝑐𝑎𝑙𝑖𝑠𝑎𝑡𝑖𝑜𝑛 𝑎𝑛𝑑 𝑡ℎ𝑒  

               Interatomic distance between the atoms. The more the electrons available and shorter 

               𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑎𝑡𝑜𝑚𝑖𝑐 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑠𝑡𝑟𝑜𝑛𝑔𝑒𝑟 𝑡ℎ𝑒 𝑚𝑒𝑡𝑎𝑙𝑙𝑖𝑐 𝑏𝑜𝑛𝑑. 

        *1    Atoms of Group of II are smaller than those of Group 1 in the same period. Atomic  size  

                decreases across a period. 

        *2.   Atoms of Group II metals have 2 velence electrons available for bonding whereas those  

                 of Group 1 have only 1. 

        *3     This statement is correct but does not explain phenonmenon. 

 

𝟏𝟏)      𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐂𝐨𝐧𝐜𝐞𝐩𝐭 

               𝐻𝑦𝑑𝑟𝑜𝑔𝑒𝑛 𝑏𝑜𝑛𝑑𝑠 𝑐𝑎𝑛 𝑏𝑒 𝑓𝑜𝑟𝑚𝑒𝑑 𝑒𝑖𝑡ℎ𝑒𝑟 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑂 𝑜𝑓 𝐻2𝑂 𝑎𝑛𝑑 𝑡ℎ𝑒 𝐻 𝑜𝑓 𝑡ℎ𝑒 − 𝑂𝐻 𝑜𝑓  

               𝑔𝑙𝑢𝑐𝑜𝑠𝑒, 𝑜𝑟 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝐻 𝑜𝑓 𝐻2𝑂 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑂 𝑜𝑓 𝑔𝑙𝑢𝑐𝑜𝑠𝑒. 

 

 

 

 

 

𝟏𝟐)      𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐂𝐨𝐧𝐜𝐞𝐩𝐭 
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*1,*2.  𝐷𝑎𝑡𝑖𝑣𝑒 𝑐𝑜𝑣𝑎𝑙𝑒𝑛𝑡 𝑏𝑜𝑛𝑑𝑠 𝑎𝑟𝑒 𝑓𝑜𝑟𝑚𝑒𝑑 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑀𝑔 𝑎𝑑𝑛 𝑡𝑤𝑜 𝑜𝑓 𝑡ℎ𝑒 𝑁 𝑎𝑡𝑜𝑚𝑠 (𝑠ℎ𝑜𝑤𝑛 𝑏𝑦

 … … 𝑙𝑖𝑛𝑒). 𝑇ℎ𝑒 𝑜𝑡ℎ𝑒𝑟 𝑡𝑤𝑜 𝑁 𝑎𝑡𝑜𝑚𝑠 𝑓𝑜𝑟𝑚 𝜎 𝑏𝑜𝑛𝑑𝑠 𝑤𝑖𝑡ℎ 𝑀𝑔 𝑎𝑡𝑜𝑚 (𝑠ℎ𝑜𝑤𝑛 𝑏𝑦 ____𝑙𝑖𝑛𝑒). 

3. 𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 𝑖𝑠 𝑝𝑙𝑎𝑛𝑎𝑟 𝑎𝑟𝑜𝑢𝑛𝑑 𝑀𝑔, 𝑡ℎ𝑒 𝑁 𝑎𝑡𝑜𝑚𝑠 𝑎𝑟𝑒 𝑠𝑝2 ℎ𝑦𝑏𝑟𝑖𝑑𝑖𝑠𝑒𝑑.

𝟏𝟑)      𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐂𝐨𝐧𝐜𝐞𝐩𝐭 

  𝐴 𝑙𝑖𝑞𝑖𝑑 𝑡ℎ𝑎𝑡 𝑓𝑙𝑜𝑎𝑡𝑠 𝑜𝑛 𝐻2𝑂 𝑖𝑠 𝑙𝑒𝑠𝑠 𝑑𝑒𝑛𝑠𝑒 𝑡ℎ𝑎𝑛  𝐻2𝑂. 𝑇ℎ𝑒 𝑐𝑜𝑛𝑣𝑒𝑟𝑠𝑒, ℎ𝑜𝑤𝑒𝑣𝑒𝑟, 𝑖𝑠 𝑛𝑜𝑡 𝑛𝑒𝑐𝑒𝑠𝑠𝑎𝑟𝑖𝑙𝑦 

 𝑡𝑟𝑢𝑒. 𝐴 𝑙𝑖𝑞𝑢𝑖𝑑 𝑡ℎ𝑎𝑡 𝑖𝑠 𝑙𝑒𝑠𝑠 𝑑𝑒𝑛𝑠𝑒 𝑡ℎ𝑎𝑛  𝐻2𝑂 𝑚𝑎𝑦 𝑛𝑜𝑡 𝑛𝑒𝑐𝑒𝑠𝑠𝑎𝑟𝑖𝑙𝑦 𝑓𝑙𝑜𝑎𝑡 𝑜𝑛  𝐻2𝑂. 𝐼𝑛𝑠𝑡𝑒𝑎𝑑, 𝑖𝑡 𝑚𝑎𝑦 

 𝑚𝑖𝑥 𝑤𝑖𝑡ℎ  𝐻2𝑂. 

*1.  The van der Waals′interactions are different from the H − bonding in  H2O. Therefore, the 2

 liquid do not mix. Furthermore, VDW forces are weak and therefore, the hydrogacrbon 

 molecules are further apart. It has a lower density.  

*2   𝑇ℎ𝑒 𝑠𝑡𝑎𝑡𝑒𝑚𝑒𝑛𝑡 𝑖𝑚𝑝𝑙𝑖𝑒𝑠 𝑡ℎ𝑎𝑡 𝐻2𝑂 𝑖𝑠 𝑚𝑜𝑟𝑒 𝑑𝑒𝑛𝑠𝑒. 𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 2 𝑡𝑦𝑝𝑒𝑠 𝑜𝑓 𝑖𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛𝑠 𝑎𝑟𝑒

 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡, 𝑡ℎ𝑒 2 𝑙𝑖𝑞𝑢𝑖𝑑𝑠 𝑑𝑜 𝑛𝑜𝑡 𝑚𝑖𝑥. 

*3    𝑇ℎ𝑒 𝑠𝑡𝑎𝑡𝑒𝑚𝑒𝑛𝑡 𝑒𝑥𝑝𝑙𝑎𝑖𝑛𝑠 𝑤ℎ𝑦 𝑡ℎ𝑒 2 𝑙𝑖𝑞𝑢𝑖𝑑𝑠 𝑑𝑜 𝑛𝑜𝑡 𝑚𝑖𝑥.

𝟏𝟒)      𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐂𝐨𝐧𝐜𝐞𝐩𝐭 

*2.  𝑇ℎ𝑒 𝑎𝑙𝑘𝑦𝑙 𝑐ℎ𝑎𝑖𝑛 𝑖𝑠 ℎ𝑦𝑑𝑟𝑜𝑝ℎ𝑜𝑏𝑖𝑐 𝑎𝑛𝑑 ℎ𝑒𝑛𝑐𝑒 𝑖𝑠 𝑠𝑜𝑙𝑢𝑏𝑙𝑒 𝑖𝑛 𝑎𝑙𝑙 𝑑𝑟𝑜𝑝𝑖𝑒𝑠.

*3  𝑇ℎ𝑒 𝐶 − 𝐶 −  𝐶 − 𝑏𝑜𝑛𝑑 𝑎𝑛𝑔𝑙𝑒𝑠 𝑎𝑟𝑒 𝑡𝑒𝑡𝑟𝑎ℎ𝑒𝑑𝑟𝑎𝑙 𝑠𝑖𝑛𝑐𝑒 𝑖𝑡 𝑖𝑠 𝑠𝑎𝑡𝑢𝑟𝑎𝑛𝑐𝑒𝑑 (𝐼. 𝑒. 𝑛𝑜 𝐶 =  𝑑𝑜𝑢𝑏𝑙𝑒

 Bonds or C=C triple bonds). 

𝟏𝟓)      𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐂𝐨𝐧𝐜𝐞𝐩𝐭 

𝑇ℎ𝑒 𝐺𝑟𝑜𝑢𝑝 𝑉𝐼 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠 𝑎𝑟𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙𝑙𝑦 𝑚𝑜𝑟𝑒 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑡ℎ𝑎𝑛 𝐺𝑟𝑜𝑢𝑝 𝐼𝑉 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠. 

𝑇ℎ𝑒 𝑜𝑟𝑑𝑒𝑟 𝑜𝑓 𝑝𝑜𝑙𝑎𝑟𝑖𝑡𝑦 𝑜𝑓 𝑡ℎ𝑒 𝑑𝑜𝑢𝑏𝑙𝑒 𝑏𝑜𝑛𝑑𝑠 𝑖𝑠 𝐶 = 𝑂 > 𝐶 = 𝑆 > 𝐶 = 𝑆𝑒. 𝑠𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑜𝑟𝑑𝑒𝑟 

𝑜𝑓 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑖𝑡𝑦 𝑖𝑠 𝑂 > 𝑆 > 𝑆𝑒. 

𝟏𝟔)      𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐂𝐨𝐧𝐜𝐞𝐩𝐭  
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𝐴𝑙𝐶𝑙3 𝑑𝑖𝑚𝑒𝑟𝑖𝑠𝑒𝑠 𝑟𝑒𝑎𝑑𝑖𝑙𝑦 𝑡𝑜 𝑔𝑖𝑣𝑒 𝐴𝑙2𝐶𝑙6 𝑆𝑜 𝑡ℎ𝑎𝑡 𝐴𝑙, 𝑤ℎ𝑖𝑐ℎ ℎ𝑎𝑠 𝑎 𝑠𝑒𝑥𝑡𝑒𝑡 𝑐𝑜𝑛𝑓𝑖𝑔𝑢𝑟𝑎𝑡𝑖𝑜𝑛, 𝑔𝑎𝑖𝑛𝑠 

𝑠𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑏𝑦 𝑎𝑐𝑞𝑢𝑖𝑟𝑖𝑛𝑔 𝑎𝑛 𝑜𝑐𝑡𝑒𝑡 𝑐𝑜𝑛𝑓𝑖𝑔𝑢𝑟𝑎𝑡𝑖𝑜𝑛. 

 2,3, 𝐼𝑡𝑠 𝑐𝑜𝑣𝑎𝑙𝑒𝑛𝑡 𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟 𝑎𝑛𝑑 𝑎𝑐𝑖𝑑𝑖𝑡𝑦 𝑖𝑛 𝑎𝑞𝑢𝑒𝑜𝑢𝑠 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑎𝑟𝑒 𝑑𝑢𝑒 𝑡𝑜 𝑖𝑡𝑠 ℎ𝑖𝑔ℎ 𝑝𝑜𝑙𝑎𝑟𝑖𝑠𝑖𝑛𝑔 𝑝𝑜𝑤𝑒𝑟. 

𝑖. 𝑒. ℎ𝑖𝑔ℎ 𝑐ℎ𝑎𝑟𝑔𝑒 (+3)𝑎𝑛𝑑 𝑠𝑚𝑎𝑙𝑙 𝑠𝑖𝑧𝑒. 𝑇ℎ𝑒 𝑖𝑜𝑛𝑖𝑐 𝑏𝑜𝑛𝑑, 𝑖𝑓 𝑓𝑜𝑟𝑚𝑒𝑑, 𝑖𝑠 𝑔𝑟𝑒𝑎𝑡𝑙𝑦 𝑝𝑜𝑙𝑎𝑟𝑖𝑠𝑒𝑑 𝑎𝑛𝑑  

𝑐𝑜𝑣𝑎𝑙𝑒𝑛𝑐𝑦 𝑟𝑒𝑠𝑢𝑙𝑡𝑠. 𝐼𝑡𝑠 𝑎𝑐𝑖𝑑𝑖𝑡𝑦 𝑖𝑠 𝑑𝑢𝑒 𝑡𝑜 𝑡ℎ𝑒 𝑠𝑢𝑐𝑐𝑒𝑠𝑠𝑖𝑣𝑒 𝑒𝑙𝑖𝑚𝑖𝑛𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑝𝑟𝑜𝑡𝑜𝑛𝑠 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝐻2𝑂 

𝑙𝑖𝑔𝑎𝑛𝑑𝑠. 

𝟏𝟕)      𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐂𝐨𝐧𝐜𝐞𝐩𝐭 

1. 𝐼𝑓 𝑖𝑡 𝑤𝑒𝑟𝑒 𝑡𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑜𝑛𝑒 𝑤𝑜𝑢𝑙𝑑 𝑒𝑥𝑝𝑒𝑐𝑡 𝑎𝑛 𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑒 𝑖𝑛 𝑏𝑜𝑛𝑑 𝑎𝑛𝑔𝑙𝑒 𝑖𝑛𝑠𝑡𝑒𝑎𝑑.

*2*3.   𝐴𝑐𝑐𝑜𝑟𝑑𝑖𝑛𝑔 𝑡𝑜 𝑉𝑆𝐸𝑃𝑅, 𝑡ℎ𝑒 𝑟𝑒𝑝𝑢𝑙𝑠𝑖𝑜𝑛 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛 𝑝𝑎𝑖𝑟𝑠 𝑑𝑒𝑐𝑟𝑒𝑎𝑠𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑜𝑟𝑑𝑒𝑟.

 𝐼𝑜𝑛𝑒 𝑝𝑎𝑖𝑟 − 𝐼𝑜𝑛𝑒 𝑝𝑎𝑖𝑟 > 𝐼𝑜𝑛𝑒 𝑝𝑎𝑖𝑟 − 𝑏𝑜𝑛𝑑 𝑝𝑎𝑖𝑟  

 𝐻2𝑂 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑔𝑟𝑒𝑎𝑡𝑒𝑠𝑡 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐼𝑜𝑛𝑒 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛 𝑝𝑎𝑖𝑟𝑠 ℎ𝑎𝑣𝑒 𝑡ℎ𝑒 𝑠𝑚𝑎𝑙𝑙𝑒𝑠𝑡 𝑏𝑜𝑛𝑑 𝑎𝑛𝑔𝑙𝑒. 
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