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OXY CHEMISTRY 2.0
WORKSHEET SERIES 4

FIRST  YEAR CHEMISTRY WORKSHEET  BASED ON FOCUS AREA  2021

  MAXIMUM SCORE: 30                                                                     Time: 1Hr
• Read questions carefully before answering.
• Calculations, Equations, figures and graphs should be shown in the worksheet itself.

Answer any 3 questions from 1 to 6  ( 2 Score each)

1. (a) Syngas is a mixture of ......
    (b) Write the name of one salt responsible for the permanent hardness of water.
2. Classify the following as electon deficient, electron precise and electron rich hydride.
    B2H6, NH3, CH4, H2O.
3. What is meant by “coal gasification” and “water gas shift reation” ?
4. How will you prepare Ca(OH)2 and CaCO3 from quick lime (CaO) ?
5. (a) Hybridisation of boron in B2H6 is........
    (b) Thermodynamically most stable allotropic form of carbon is .....
6. Boron compounds behave as Lewis acids. Why ?

Answer any 4 questions from 7 to 14 ( 3 Score each)    

7. (a) Hard water does not form ready lather with soap. Why ?
    (b) Suggest a disadvantage of hard water.
    (c) Give one method each for the removal of (i) temporary hardness           
and (ii) permanent hardness of water.
8. Hydrogen peroxide is stored in wax-lined glass or plastic vessels in dark, 
why? Write any one use of H2O2.
9. Give reasons for the anomalous behaviour of Li. Write any two points of similarities 
between Li and Mg.
10. Match the following:

I II III

Gypsum Sodium Solvay process

Washing soda Calcium sulphate Nerve signal transmission

Alkali metal Sodium carbonate Cement

11. Be and Mg do not give colour to flame whereas other alkaline earth metals do 
so. Why ?
12. What are silicones ? Write its general formula and one use.
13. Some elements can exist in different crystalline forms and are called allotropes.
    (a) Write any two important allotropic forms of carbon.
    (b)Which allotrope of carbon is used as dry lubricant in machines at high 
temperature ?
14. Two important oxides of carbon are CO and CO2.
 (a) Why is CO called a poisonous gas ?
 (b) How is CO2 responsible for global warming ?

Answer any 3 questions from 15 to 20 ( 4 Score each)

15. Match the following



            I II III

Protium, Tritium Hard water Hydogen

Ca2+, Mg2+ Heavy water Moderator in nuclear reactor

H2O2 Isotopes No lather with soap

D2O Perhydrol Antiseptic

16.  Account for the following :

 a) Blue coloured solutions are obtained when alkali metals are dissolved in liquid ammonia. 

b) ' Li’ and 'Mg' show similar properties. 
c) Aqueous solution of Na2CO3 is alkaline.
d) BeSO4 and MgSO4 are readily soluble in water.

17. Match the following:

I II

Quick lime CaSO4.2H2O

Plaster of paris Ca(OH)2

Slaked lime CaO

Gypsum CaSO4. 1/2 H2O

18. (a) K2CO3  cannot be prepared by Solvay process, why ?
      (b) Beryllium shows diagonal relationship with ......
      (c) Name the alkali metal which forms normal oxide when heated in air.
19. Match the following:

I II III

Inorganic benzene Allotrope Aluminium silicate

Diborane Borazine Carbon

Fullerene Banana bond B2H6

Zeolite Softening of hard water B3N3H6

20. Diborane is an electron deficient compound.
     (a) Explain the structure of diborane using diagram.
     (b) Name the special bonds present in diborane.
(c) How will you convert diborane into inorganic benzene ?
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Answer any 3 questions from 1 to 6  ( 2 Score each)

1. (a) Syngas is a mixture of ......
    (b) Write the name of one salt responsible for the permanent hardness of water.
Ans.(a) CO and H2      (b) CaSO4 /MgSO4 /CaCl2 /MgCl2

2. Classify the following as electon deficient, electron precise and electron rich hydride.
    B2H6, NH3, CH4, H2O.
Ans. Ele.deficient :  B2H6

              Ele.Precise :  CH4 

              Ele.rich :  NH3, H2O.

3. What is meant by “coal gasification” and “water gas shift reation” ?
Ans. The process of producing 'syngas' from coal is called 'coal gasification'.

C(s) + H2O(g)               1270K

CO(g) + H2(g)
The production of dihydrogen can be increased by reacting carbon monoxide of syngas 
mixtures with steam in the presence of iron chromate as catalyst. This is called water-
gas shift reaction.

CO(g) + H2O(g)          673K, catalyst                  CO2(g)+ H2(g)

4. How will you prepare Ca(OH)2 and CaCO3 from quick lime (CaO) ?. 
Ans. When CO2 is passed through quick lime, CaCO3 is formed.  
CaO + CO2 → CaCO3 
When water is added to CaO, we get Ca(OH)2.  
CaO + H2O → Ca(OH)2 

5. (a) Hybridisation of boron in B2H6 is........
    (b) Thermodynamically most stable allotropic form of carbon is .....
Ans. (a) sp3       (b) Graphite

6. Boron compounds behave as Lewis acids. Why ?
Ans. They are electron deficient. So they have a tendency to accept electron pairs.

Answer any 4 questions from 7 to 14 ( 3 Score each)    

7. (a) Hard water does not form ready lather with soap. Why ?
    (b) Suggest a disadvantage of hard water.



(c) Give one method each for the removal of (i) temporary hardness  and (ii) 
permanent hardness of water.

Ans.(a)Soaps are sodium or potassium salts of fatty acids like palmitic 

acid, stearic acid oleic acid etc. They react with calcium or magnesium 

salts present in hard water and form precipitates.

(b) Disadvantages of Hardness of water:

1.   It results in wastage of soap.
     2.   It results in scale formation in boilers which ultimately results in 

boiler explosion.

(c) Removal of temporary hardness:

 Boiling
 Clark’s method

Removal of permanent hardness:
 Treatment with a washing soda
 Calgon’s method
 Ion- exchange method (zeolite / permutit method)

          →  Synthetic resin method

8. Hydrogen peroxide is stored in wax-lined glass or plastic vessels in dark, 
why? Write any one use of H2O2.
Ans. H2O2 decomposes slowly on exposure to light.
2H2O2(l) → 2H2O(l) + O2(g)

Hydrogen peroxide is used as an antiseptic and an important chemical used in 

pollution control treatment (Green Chemistry)

9. Give reasons for the anomalous behaviour of Li. Write any two points of similarities 
between Li and Mg.

 Ans: Li shows some anomalous properties due to its small size and high polarizing power. 
.Similarities between Li and Mg: 

• Both Li and Mg are hard with high melting point.They do not form superoxides. 

10. Match the following:
I II III

Gypsum Sodium Solvay process

Washing soda Calcium sulphate Nerve signal transmission

Alkali metal Sodium carbonate Cement

Ans.

I II III

Gypsum Calcium sulphate Cement

Washing soda Sodium carbonate Solvay process

Alkali metal  Sodium Nerve signal transmission

11. Be and Mg do not give colour to flame whereas other alkaline earth metals do 
so. Why ?



 Due to smaller size, Be and Mg have relatively higher ionisation energies. This 
much energy cannot be supplied by bunsen flame.

12. What are silicones ? Write its general formula and one use.
Ans. Silicones are organosilicon polymers. It’s general formula is (R2SiO)n. It is used
as greeses, insulators etc.

13. Some elements can exist in different crystalline forms and are called allotropes.
    (a) Write any two important allotropic forms of carbon.
    (b)Which allotrope of carbon is used as dry lubricant in machines at high 
temperature ?
Ans. (a) Diamond,graphite,fullerene
        (b) Graphite

14. Two important oxides of carbon are CO and CO2.
 (a) Why is CO called a poisonous gas ?
 (b) How is CO2 responsible for global warming ?
Ans. (a) CO combines with haemoglobin to form carboxyhaemoglobinIt prevents the 
oxygen supply finally leading to death.
 (b) The excess concentration of  CO2  in the atmosphere traps the heat radiation and the
atmosphere become hotter and the global temperature rises up. It leads to global 
warming.

Answer any 3 questions from 15 to 20 ( 4 Score each)

15. Match the following

            I II III

Protium, Tritium Hard water Hydrogen

Ca2+, Mg2+ Heavy water Moderator in nuclear reactor

H2O2 Isotopes No lather with soap

D2O Perhydrol Antiseptic

Ans. 

            I II III

Protium, Tritium Isotopes Hydrogen

Ca2+, Mg2+  Hard water No lather with soap

H2O2 Perhydrol Antiseptic

D2O Heavy water Moderator in nuclear reactor

16.  Account for the following :

 a) Blue coloured solutions are obtained when alkali metals are dissolved in liquid ammonia. 

 b) ' Li’ and 'Mg' show similar properties. 

c) Aqueous solution of Na2CO3 is alkaline.



d) BeSO4 and MgSO4 are readily soluble in water.

Ans. a) It is due to the formation of ammoniated electrons. 
b) Due to their similar size and same electronegativity (Diagonal relationship). 
c)  Sodium carbonate gets hydrolysed to form OH– ion. So the aqueous solution of Na2CO3 is alkaline.   
d) This is due to the greater hydration enthalpy of Be2+ and Mg2+ ions.

17. Match the following:

I II

Quick lime CaSO4.2H2O

Plaster of paris Ca(OH)2

Slaked lime CaO

Gypsum CaSO4. 1/2 H2O

Ans. 

I II

Quick lime CaO 

Plaster of paris CaSO4. 1/2 H2O

Slaked lime Ca(OH)2     

Gypsum CaSO4.2H2O 

18. (a) K2CO3  cannot be prepared by Solvay process, why ?
      (b) Beryllium shows diagonal relationship with ......
      (c) Name the alkali metal which forms normal oxide when heated in air.
Ans. (a) KHCO3 is highly soluble in water.
         (b) Aluminium
         (c) Li  (Li2O)

19. Match the following:

I II III

Inorganic benzene Allotrope Aluminium silicate

Diborane Borazine Carbon

Fullerene Banana bond B2H6

Zeolite Softening of hard water B3N3H6

Ans.

I II III

Inorganic benzene Borazine B3N3H6

Diborane Banana bond B2H6

Fullerene Allotrope   Carbon 

Zeolite Softening of hard water Aluminium silicate  



20. Diborane is an electron deficient compound.
     (a) Explain the structure of diborane using diagram.
     (b) Name the special bonds present in diborane.
     (c) How will you convert diborane into inorganic benzene ?

Ans. (a) Structure of diborane

   

 In this structure, there are 2 types of Hydrogen atoms.

• 4 terminal Hydrogen and 2  bridged hydrogen atoms.

•The 4 terminal Hydrogen are bonded by normal covalent bond

• 2 bridged Hydrogen atoms are bonded by 3 centre 2 electron  bonds. It is also called banana 
bond.

    

(b) 3 centre 2 electron B-H-B bonds. 
It is also called banana bond.
(c)  Ammonia  reacts  with  diborane to  form Borazine  (B₃H₆N₃)

commonly known as inorganic benzene or borazol

 3B₂H₆+ 6 NH₃→ 2B₃H₆N₃+ 12H₂
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