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𝟏)     𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐜𝐨𝐧𝐜𝐞𝐩𝐭𝐬 

 An emaple of a compound  with a glant covalent  structure is SiO2 wich is  formed by silicon 

  in Group IV and oxygen in Group VI. Since Q is in Group IV and R is in Group  VI, the answer 

 is . p is from  Group  II  and forms  ionic compounds  with Q, R or S. S is from   Group S  only 

 forms one bond with Q or R. Hence, S cannot form covalent compounds with giant covalent 

  structure. 

 

𝟐)     𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐜𝐨𝐧𝐜𝐞𝐩𝐭𝐬 

 Both R and S are ionic compunds since they have high melting point and boiling point. They 

 conduct electricity in liquid state  (not in solid state). However, since S has a higher melting 

   point   and  boiling point, S has a stronger   ionic bond. i. e. (B), (C) and  (D) (higher  ionic 

 charges and smaller ionic radii). 

  

𝟑)     𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐜𝐨𝐧𝐜𝐞𝐩𝐭 

 When hydrogen bonds are formed initially, heat is released (exothermic) and temperature 

  rises. Wehn  more  water is added, hydrogen  bonds are broken  and  this requires  energy  

  (endothermic) and  temperatur drops. 

 

𝟒)     𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐜𝐨𝐧𝐜𝐞𝐩𝐭 

 In both H2O and CH3OH, there exist O − H bonds in the molecules. hence, intermolecular  

 H − bonds are present. 
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 In CH3 − O − CH3, the molecue is polar (non − linear molecule)𝑑𝑢𝑒 𝑡𝑜 𝑡ℎ𝑒 𝑝𝑜𝑙𝑎𝑟 𝐶 − 𝑂 𝑏𝑜𝑛𝑑𝑠. 

 𝐻𝑒𝑛𝑐𝑒, 𝑝𝑒𝑟𝑚𝑎𝑛𝑒𝑛𝑡 𝑑𝑖𝑝𝑜𝑙𝑒𝑠 𝑖𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛𝑠 𝑎𝑟𝑒 𝑝𝑟𝑒𝑠𝑒𝑛𝑡. 

 

𝟓)      𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐂𝐨𝐧𝐜𝐞𝐩𝐭𝐬 

 𝐶𝑎𝑟𝑏𝑜𝑛 𝑖𝑠 𝑖𝑛 𝐺𝑟𝑜𝑢𝑝 𝐼𝑉 𝑎𝑛𝑑 ℎ𝑎𝑠 4 𝑣𝑎𝑙𝑒𝑛𝑐𝑒 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛𝑠. 𝐴𝑙𝑙 𝑡ℎ𝑒 4 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛𝑠 𝑎𝑟𝑒 𝑢𝑠𝑒𝑑 𝑓𝑜𝑟 𝑏𝑜𝑛𝑑𝑖𝑛𝑔. 

 𝐻𝑒𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑎𝑟𝑎𝑛𝑔𝑚𝑒𝑛𝑡 𝑖𝑠 𝑟𝑒𝑡𝑟𝑎ℎ𝑒𝑑𝑟𝑎𝑙 𝑤𝑖𝑡ℎ 𝑏𝑜𝑛𝑑 𝑎𝑛𝑔𝑙𝑒𝑠 = 109. 50, 𝑂𝑥𝑦𝑔𝑒𝑛 𝑖𝑠 𝑖𝑛 𝐺𝑟𝑜𝑢𝑝 𝑉𝐼 𝑎𝑛𝑑 

 ℎ𝑎𝑠 6 𝑣𝑎𝑙𝑒𝑛𝑐𝑒 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛𝑠. 𝐻𝑜𝑤𝑒𝑣𝑒𝑟, 𝑜𝑛𝑙𝑦 2 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛𝑠 𝑎𝑟𝑒 𝑢𝑠𝑒𝑑 𝑓𝑜𝑟 𝑏𝑜𝑛𝑑𝑖𝑛𝑔  (2 𝜎 𝑏𝑜𝑛𝑑𝑠, ℎ𝑎𝑣𝑖𝑛𝑔 

 𝑏𝑒ℎ𝑖𝑛𝑑  2  𝐼𝑜𝑛𝑒  𝑝𝑎𝑖𝑟𝑠  𝑜𝑓   𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛𝑠.   𝑇ℎ𝑒  𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛𝑖𝑐  𝑎𝑟𝑟𝑎𝑛𝑔𝑚𝑒𝑛𝑡  𝑎𝑟𝑜𝑢𝑛𝑑  𝑜𝑥𝑦𝑔𝑒𝑛   𝑖𝑠  𝑎𝑙𝑠𝑜  

 𝑡𝑒𝑡𝑟𝑎ℎ𝑒𝑑𝑟𝑎𝑙. 𝑇ℎ𝑒 𝑝𝑟𝑒𝑠𝑒𝑛𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 2 𝐼𝑜𝑛𝑒 𝑝𝑎𝑖𝑟 𝑜𝑓 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛 𝑐𝑢𝑠𝑒𝑠 𝑡ℎ𝑒 2 𝐶 − 𝑂 𝑏𝑜𝑛𝑑𝑠 𝑡𝑜 𝑏𝑒 𝑐𝑙𝑜𝑠𝑒𝑟 

 𝑡𝑜 𝑒𝑎𝑐ℎ 𝑜𝑡ℎ𝑒𝑟 𝑠𝑖𝑛𝑐𝑒 𝑡ℎ𝑒𝑦 𝑒𝑥𝑒𝑟𝑡   𝑔𝑟𝑒𝑎𝑡𝑒𝑟  𝑟𝑒𝑝𝑢𝑙𝑠𝑖𝑜𝑛.  𝐻𝑒𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑏𝑜𝑛𝑑 𝑎𝑛𝑔𝑙𝑒   𝑖𝑠 𝑙𝑒𝑠𝑠  𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛  

 109. 50. 

 

𝟔)     𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐂𝐨𝐧𝐜𝐞𝐩𝐭 

 𝑇ℎ𝑒  𝐻 𝑜𝑓 𝐻2𝑂 𝑖𝑠 𝑎𝑏𝑙𝑒 𝑡𝑜 𝑓𝑜𝑟𝑚 𝐻 − 𝑏𝑜𝑛𝑑𝑠 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑂 𝑜𝑓 − 𝑂𝐻 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑂 𝑜𝑓 − 𝐶 − 𝑂 − 

 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒𝑙𝑦. 𝐻𝑜𝑤𝑒𝑣𝑒𝑟 𝑜𝑛𝑙𝑦 𝑡ℎ𝑒 𝐻 𝑜𝑓 − 𝑂𝐻 𝑖𝑠 𝑎𝑏𝑙𝑒 𝑡𝑜 𝑓𝑜𝑟𝑚 𝐻 − 𝑏𝑜𝑛𝑑𝑠 𝑤𝑖𝑡ℎ 𝑂 𝑜𝑓 𝐻2𝑂 

 𝑎𝑛𝑑 𝑒𝑡ℎ𝑦𝑙 𝑒𝑡ℎ𝑎𝑛𝑜𝑎𝑡𝑒 𝑖𝑠 𝑢𝑛𝑎𝑏𝑙𝑒 𝑡𝑜 𝑑𝑜 𝑠𝑜. 𝐼𝑛 𝑓𝑎𝑐𝑡, 𝑡ℎ𝑒 𝑒𝑠𝑡𝑒𝑟 𝑑𝑜𝑒𝑠 𝑛𝑜𝑡 𝑚𝑖𝑥 𝑤𝑒𝑙𝑙  𝑤𝑖𝑡ℎ 𝐻2𝑂 

 𝑑𝑢𝑒 𝑡𝑜 𝑖𝑡𝑠 𝑙𝑜𝑛𝑔 𝐶 𝑐ℎ𝑎𝑖𝑛, 
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𝟕)     𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐂𝐨𝐧𝐜𝐞𝐩𝐭 

  

 

  

 

 𝑇ℎ𝑒𝑟𝑒 𝑖𝑠 𝑛𝑜 𝑠𝑝 − 𝑠𝑝2 𝑜𝑟𝑏𝑖𝑡𝑎𝑙𝑠 𝑡𝑜 𝑓𝑜𝑟𝑚 𝑎 𝜎 𝑏𝑜𝑛𝑑. 

 𝑇ℎ𝑒 𝜎 𝑏𝑜𝑛𝑑𝑠 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑎𝑟𝑒  

 𝐶𝑠𝑃 − 𝐻𝑖𝑠, 𝐶𝑠𝑝3 − 𝐻𝐼𝑠, 𝐶𝑠𝑝2 − 𝐻𝐼𝑠 

 𝐶𝑠𝑝 − 𝐶𝑠𝑝, 𝐶𝑠𝑝 − 𝐶𝑠𝑝3, 𝐶𝑠𝑝3 − 𝐶𝑠𝑝2, 𝐶𝑠𝑝2 − 𝐶𝑠𝑝2 

 

𝟖)     𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐂𝐨𝐧𝐜𝐞𝐩𝐭 

 𝐹 𝑖𝑠 𝑠𝑚𝑎𝑙𝑙 𝑎𝑛𝑑 ℎ𝑖𝑔ℎ𝑙𝑦 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒. 𝐼𝑛 𝐻𝐹, 𝐻 − 𝑏𝑜𝑛𝑑𝑠 𝑒𝑥𝑖𝑠𝑡 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝐻𝐹 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠. 

  

 

 

 

𝟗)    𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐂𝐨𝐧𝐜𝐞𝐩𝐭 

 𝐼𝑛 𝑎 𝐵𝐹3 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒, 𝑡ℎ𝑒𝑟𝑒 𝑎𝑟𝑒 3 𝐵 − 𝐹 𝑐𝑜𝑣𝑎𝑙𝑒𝑛𝑡 𝑏𝑜𝑛𝑑𝑠 𝑎𝑟𝑟𝑎𝑛𝑔𝑒𝑑 𝑖𝑛 𝑎 𝑡𝑟𝑖𝑔𝑜𝑛𝑎𝑙 𝑝𝑙𝑎𝑛𝑎𝑟 𝑚𝑎𝑛𝑛𝑒𝑟 

 𝑤𝑖𝑡ℎ 𝑎 𝑣𝑎𝑐𝑎𝑛𝑡 𝑜𝑟𝑏𝑖𝑡𝑎𝑙 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝑡ℎ𝑒 𝑝𝑙𝑎𝑛𝑒. 𝑇ℎ𝑒 𝑜𝑥𝑦𝑔𝑒𝑛 𝑜𝑓 𝐶𝐻3𝑂𝐻 𝑢𝑠𝑒𝑠 𝑎 𝑙𝑜𝑛𝑒 𝑝𝑎𝑖𝑟 𝑜𝑓 

 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛𝑠 𝑡𝑜 𝑓𝑜𝑟𝑚 𝑎 𝑑𝑎𝑡𝑖𝑣𝑒 𝑏𝑜𝑛𝑑 𝑤𝑖𝑡ℎ 𝐵. 
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𝟏𝟎)      𝐇𝐞𝐥𝐩𝐢𝐧𝐠 𝐂𝐨𝐧𝐜𝐞𝐩𝐭 

                𝑇ℎ𝑒𝑟𝑒 𝑎𝑟𝑒 𝑚𝑜𝑟𝑒 𝑒𝑥𝑡𝑒𝑛𝑠𝑖𝑣𝑒 𝐻 − 𝑏𝑜𝑛𝑑𝑖𝑛𝑔 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝐻2𝑂 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠. 

 

 

  

  

 

 

 

 𝐸𝑎𝑐ℎ 𝐻2𝑂 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒 𝑐𝑎𝑛 𝑓𝑜𝑟𝑚 2 𝐻 𝑏𝑜𝑛𝑑𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡ℎ𝑒 𝐻 𝑎𝑡𝑜𝑚𝑠 𝑎𝑛𝑑 2 𝐻 − 𝑏𝑜𝑛𝑑𝑠  

 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡ℎ𝑒 2 𝑙. 𝑝. 𝑜𝑓 𝑂. 𝐼𝑛 𝐻𝐹, 𝑡ℎ𝑒𝑟𝑒 𝑖𝑠 𝑜𝑛𝑙𝑦 1 𝐻 − 𝑏𝑜𝑛𝑑𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡ℎ𝑒 𝐻 𝑎𝑛𝑑 1  

 𝐻 − 𝑏𝑜𝑛𝑑 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑎 𝐼. 𝑝 𝑜𝑓 𝐹. 
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