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Class 9th   NOTES CHEMISTRY        CHAPTER 7 

ELECTROCHEMISTRY 

Short Answer Questions (Exercise) 

MCQs (Multiple Choice Questions) Put a (√) on the correct answer. 

1. Spontaneous chemical reactions take place in: 

a) Electrolytic cell          b). Galvanic cell   c) Nelson’s cell            d) Downs cell 

2. Formation of water from hydrogen and oxygen is: 

a). Redox-reaction   b) Acid-base reaction    c) Neutralization    d) Decomposition 

3. Which one of the following is not an electrolytic cell? 

a) Downs cell           b). Galvanic cell               c) Nelson’s cell       d) Both a and c 

4. The oxidation number of chromium in K2Cr2O7 is: 

a) +2                          b). +6                                 c) +7                         d) +14 

5 . Which one of the following is not an electrolyte? 

a). Sugar solution  b) Sulphuric acid solution  c) Lime solution   d) Sodium chloride solution 

6. The most common example of corrosion is: 

a) Chemical decay    b). Rusting of iron   c) Rusting of aluminium      d) Rusting of tin 

7. Nelson’s cell is used to prepare caustic soda along with gases. Which of the following gas 

is produced at cathode? 

a) Cl2                              b). H2                                    c) O3                        d) O2 

8. During the formation of water from hydrogen and oxygen, which of the following does 

not occur: 

a) hydrogen is oxidized                                  b) oxygen is reduced   

c) oxygen gains electrons                              d). hydrogen behaves as oxidizing agent 

9. The formula of rust is: 

a). Fe2O3.nH2O                   b) Fe2O3             c) Fe(OH)3              d) Fe(OH)3.nH2O 

10. In the redox reaction between Zn and HCl, the oxidizing agent is: 

a) Zn                                    b). H+                   c) Cl-                        d) H2 

 

Short Answer Questions Of Exercise 

 

1. Define oxidation in terms of electrons. Give an example. 

Ans. Oxidation is the loss of electrons by an atom or an ion e.g  

         Zn     Zn+2  +2e-         

         Fe+2    Fe+3  +  1e- 
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2. Define reduction in terms of loss or gain of oxygen or hydrogen. Give an example. 

Ans. Reduction is the addition of hydrogen or removal of oxygen during a chemical reaction.     

 Oxidation and reduction take place simultaneously in a reaction.  

2ZnO + C   2Zn + CO 

Reduction takes place in ZnO remained Zn and Oxidation takes place in C to form CO2. 

 

3. What is the difference between valency and oxidation state?  

Ans. Valency is the combining capacity of an atom with other atom. e.g Na1+ , O2- 

Oxidation state is the apparent charge on an atom in a molecule or in ion. e.g Na+1 , O-2 

 

4. Differentiate between oxidizing and reducing agents. 

Ans. Oxidizing agent is a substance that reduces itself and oxidizes the other. E.g non-metals.  

Reducing agent is a substance that oxidizes itself and reduces the other. E.g metals. 

        e.g Zn0  +  2H+1Cl-1    Zn+2Cl2-1  +  H20 

 

5. Differentiate between strong and weak electrolytes. 

Ans. The electrolytes which ionize completely in their aqueous solutions to produce more ions, 

are called strong conductors and strong electrolytes.  

e.g NaCl, H2SO4, NaOH etc. 

The electrolytes which ionize to a small extent in their aqueous solutions to produce less ions, 

are called weak electrolytes. They are poor conductors of electricity.  

e.g CH3COOH, Ca(OH)2 

 

6. How is electroplating of tin on steel is carried out? 

Ans. Tin is usually electroplated on steel by placing the steel into a container containing a 

solution of tin salt. The steel is connected to an electrical circuit, acting as cathode. While the 

other electrode made of tin metal acts as anode. When an electrical current is passes through 

the circuit, tin metal ions present in the solution deposit on steel. 

 

7. Why is steel plated with nickel before the electroplating of chromium? 

Ans. The steel is usually plated first with nickel or copper and then by chromium because it 

does not adhere well on the steel surface. The nickel or copper provides adhesion and then 

chromium deposited over the adhesive layer of copper. 

 

8. How can you explain, that following reaction is oxidation in terms of increase of oxidation 

number?              Al°→ Al3+ + 3e- 

Ans. Increase in oxidation number is oxidation. Oxidation number of Al increases from 0 to +3 

as given below.     

 Al°→ Al3+ + 3e-    So it is an oxidation reaction. 
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9. How can you prove with an example that conversion of an ion to an atom is an oxidation 

process? 

Ans. Anion means negatively charged ion, loss of electron, it can be converted into atom. In this 

way it will be oxidized. e.g Conversion of chloride ion to chlorine atom is an oxidation process. 

Cl-  →  Cl0  +  e- 

 

10. Why does the anode carry negative charge in galvanic cell but positive charge in 

electrolytic cell? Justify with comments. 

Ans. In galvanic cell, electrons are lost by the atoms at anode plate which makes it electron rich. 

Therefore, it carries negative charge. In electrolytic cell, electrons are gained by cations from 

anode which makes it electron deficient. Therefore, it carries positive charge. 

 

11. Where do the electrons flow from Zn electrode in Daniel’s cell? 

Ans. The electrons flow from Zn electrode through the external wire in a circuit to copper 

electrode in Daniel’s cell. Oxidation takes place in Zn and reduction in Cu           

Zn0  +   Cu+2  →  Zn+2  +  Cu0 

 

12. Why do electrodes get their names anode and cathode in galvanic cell? 

Ans. In galvanic cell, the electrode at which electrons are lost by the atoms and oxidation takes 

place is called anode while an electrode at which reduction takes place and electrons are gained 

by the atoms is called cathode. 

 

13. What happens at the cathode in a galvanic cell? 

Ans. At the cathode reduction of Cu+2 ions takes place. The electrons are gained by the copper 

ions of the solution and copper atoms deposited at the copper.     

Cu+2  +  2e-   → Cu 

 

14. Which solution is used as an electrolyte in Nelson’s cell? 

Ans. An aqueous solution of sodium chloride (NaCl) is used as an electrolyte in Nelson’s cell. 

 

15. Name the by-products produced in Nelson’s cell? 

Ans. Hydrogen and Chlorine gases are the by-products produced in Nelson’s cell. 

16. Why is galvanizing done? 

Ans. The process of coating a thin layer of zinc on iron is called galvanizing. Advantage of 

galvanizing is that zinc protects the iron against corrosion even after the coated surface is 

broken. 

 

17. Why is an iron grill painted frequently? 

Ans. An iron grill is painted frequently to protect them from the attack of moisture and oxygen 

because moisture and oxygen both are responsible for the rusting process. 

 

 



 

 

 WWW.ENTERTOLEARN.NET 

 

 

18.Why is O2 necessary for rusting? 

Ans. The loss of electron damage the iron, the free electrons move through the iron sheet, until 

they reach to the region of relatively high O2 concentration near the surface surrounded by 

water layer. This region acts as cathode and electrons reduce the oxygen molecule in the 

presence of H+ ion.       

O2  +  4H+  +  4e-   →  2H2O 

 

19. In electroplating of chromium, which salt is used as an electrolyte? 

Ans. In electroplating of chromium, Chromium sulphate (Cr2(SO4)3 salt is used as an electrolyte. 

 

20. Write the redox reaction taking place during the electroplating of chromium? 

Ans. Electrolyte produces the following ions. 

         Cr2(SO4)3 → 2Cr   +  3SO4-2    

At anode         4OH- →  2H2O   +  O2   +   4e-           (Oxidation) 

           At  cathode    Cr+3  +  3e-  →  Cr               (Reduction)     

 

21. In electroplating of silver, from where do Ag+ ions come and where do they deposit? 

Ans. When the current is passed through the cell, the anode dissolves to produce Ag+ ions, that 

migrate towards the cathode. At cathode they discharged and deposited on the object e.g 

spoon.  

At anode  Ag →  Ag ++  e-  (Oxidation) 

At  cathode   Ag+  + e- →  Ag    (Reduction) 

 

22. What is the nature of electrode used in electrolyzing of chromium? 

Ans. Anode is made of antimonial lead while the object to be electroplated acts as cathode. 

Antimonial lead is an alloy of lead and antimony. 

 

Long Answer Questions of Exercise 

 

1. Describe the rules for assigning the oxidation state. 

Ans. i) Oxidation number of all elements in free state is zero. e.g H20, O20, N20 

ii) Oxidation number of an ion is the same as the charge on the ion. e.g H+1, O-2 

iii) Oxidation number of group#1, 2, 3, 1 

4 elements +1, +2, +3, +4 respectively.                             

E.g Na+1,Mg+2,Al+3,C+4  

iv) Oxidation number of hydrogen in all its compounds is +1. But in metal hydrides is -1. 

v) Oxidation number of neutral molecules is always zero. E.g O20,Cl20 etc. 

vi) . Oxidation number of oxygen in all its compounds is -2. But in peroxides it is -1 and +2 in 

OF2. 

vii) Oxidation number of electronegative atom in a substance is negative oxidation number. 

viii) Oxidation number of an ion is equal to the algebraic sum of the charge on the ion. 
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2. Find out the oxidation numbers of the underlined elements in the following compounds. 

(a) Na2SO4   (b) AgNO3   (c) KMnO4  (d) K2Cr2O7  (e) HNO3 

  Ans. a) Na2SO4=  2 (O.N  of Na)  +  (O.N  of  S)  +  4(O.N  of  O) = 0                  

                                  2 (+1)               +        (S)           +       4(-2)          = 0                                                                                                                                                   

                                 +2  +  S  + -8 = 0                                                                                                                                                                                            

                                            S - 6  = 0    OR  S = +6      

                                                                                                                                                                                          

           b) AgNO3=   (O.N  of Ag)  +  (O.N  of  N)  +  3(O.N  of  O) = 0                                                                                                                       

                            (+1)           +        (N)          +       3(-2) = 0                                                                                                                                                   

                             +1             +         N           +        -6      = 0                                                                                                                                                                                            

                                                         N -5 = 0     OR   N = +5        

                                                                                                                                                                                                                                                                                        

             c) KMnO4    (O.N  of K)  +  (O.N  of  Mn)  +  4(O.N  of  O) = 0                                                                                                                       

             (+1)               +        (Mn)           +       4(-2) = 0                                                                                                                                                   

               +1               +          Mn            +       -8      = 0                                                                                                                                                                                            

                                               Mn -7 = 0                                                                                                                                                                                                            

                                               Mn = +7    

 

            d) K2Cr2O7    2 (O.N  of K)  +  2 (O.N  of  Cr)  +  7 (O.N  of  O) = 0                                                                                                                       

            2 (+1)               +       2 (Cr)           +       7 (-2) = 0                                                                                                                                                   

               +2                  +         2Cr             +       -14    = 0                                                                                                                                                                                            

                                                2Cr -12 = 0      

                                                2Cr = +12 OR Cr = 12/2 

                                                 Cr = +6    

 

          e) HNO3=  2 (O.N  of Na)  +  (O.N  of  S)  +  4(O.N  of  O) = 0                                                                                                                       

             (+1)               +        (N)           +       3 (-2) = 0                                                                                                                                                   

               +1                +         N             +        -6      = 0                                                                                                                                                                                            

                                               N -5 = 0                                                                                                                                                                                                            

                                               N = + 5 

 

3. How can a non-spontaneous reaction be carried out in an electrolytic cell? Discuss in 

detail. 

Ans. The type of electrochemical cell in which a non-spontaneous chemical reaction takes place 

when electric current is passed through the solution, is called an electrolytic cell. 

 Electrolytic cell is consists of an electrolytic solution, two electrodes and a battery. 

When electric current is passed through the electrolyte, the ions migrate to their respective 

electrodes. The anions (-ve) move towards the anode to loss their electrons. Thus oxidation 

takes place at anode. The cations (+ve) move towards the cathode to gain their electrons. Thus 

reduction takes place at cathode.       The following reaction takes place during the electrolysis 

of NaCl.         
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Ionization of NaCl:      2NaCl → 2Na+   +  2Cl- 

      Reaction at anode:-      2Cl- → Cl2   +  2e- (Oxidation or loss of electrons) 

      Reaction at cathode:-   2Na+  +  2e-  → 2Na         (Reduction or gain of electrons)  

                      Overall Reaction:-         2NaCl  → 2Na+  +  2Cl-  or 2NaCl  

 

4. Discuss the electrolysis of water. 

Ans. The concentration of hydrogen ions (H+) and hydroxide ions (OH-) are equal at 10-7 mol 

dm3. 4H2O  acid       4H+   +   4OH- 

When electric current is passed through acidified water,  

water splits up into H+ ions and OH- ions. OH― anions  

move towards positive electrode (anode) and H+  

cations move towards negative electrode  

(cathode) and discharge takes place at these  

cathodes. They produce oxygen and hydrogen  

gases at anode and cathode respectively. 

 The following redox reactions take place in the electrolytic bath: 

Oxidation reaction at anode:-   4OH-  →  2H2O     +  O2  +  4e- 

 Reduction reaction at cathode:-  4H+  + 4e-   → 4H   OR  4H → 2H2 

         Overall reaction:-   2H2O →  2H2   +  O2 

 

Conclusion:- Oxygen is evolved at anode, while hydrogen is evolved at cathode in the ratio of 

1:2 by volume and 1:8 by mass respectively.   

 
 

5. Discuss the construction and working of a cell in which electricity is produced.(Daniel 

cell) 

Ans. Construction of Daniel’s cell:- This type of galvanic cell consists of two cells, each called 

as half-cell, connected electrically by a salt-bridge. In each of the half-cell, an electrode (zinc, 

copper) is dipped in 1M solution of its own salt (zinc sulphate, copper sulphate) and connected 

through a wire to an external circuit. Salt bridge is a U shaped glass tube consists of saturated 

solution of strong electrolyte sealed with glass wool. Salt-bridge keep the solutions of two half 

cells neutral by providing a pathway for migration of ions. 
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Working of the Daniel’s cell:- The zinc metal has tendency to lose electrons more rapidly than 

copper. As a result oxidation takes place at Zn-electrode. The electrons flow from Zn-electrode 

through the external wire in a circuit to copper electrode. These electrons are gained by copper 

ions of the solution and copper ions deposit at the electrode. The respective oxidation and 

reduction processes going on at two electrodes are as follows: 

    Half-cell reaction at anode:-   Zn →  Zn+2   +  2e-          (Oxidation) 

    Half-cell reaction at cathode:-   Cu+2  +  2e- → Cu        (Reduction) 

         Half-cell reaction at anode:-   Zn0  +  Cu+2 →  Zn+2   +  Cu0          (Redox) 

 

  Conclusion:- The redox reaction is responsible for the electric current production.  

 

 
 

6. How we can prepare NaOH on commercial scale? Discuss its chemistry along with the 

diagram. (Nelson’s cell)  

Ans. Nelson’s cell consists of a steel tank in which graphite anode is suspended in the center of 

a U-shaped perforated iron cathode. This iron cathode is internally lined with asbestos 

diaphragm. Aqueous solution of sodium chloride consists of Na+, Cl-, H+, and OH-ions.  

These ions move towards their respective electrodes and redox reactions take place at these 

electrodes. When electrolysis takes place, Cl- ions are discharged at anode as Cl2 gas. The H+ 

ions are discharged at cathode as H2 gas. The sodium hydroxide solution  

slowly percolates into a catch basin.                   

                             Ionization of Brine:      2NaCl → 2Na+   +  2Cl- 

                             Reaction at anode:-      2Cl- →  Cl2   +  2e-                   (Oxidation) 

                             Reaction at cathode:-   2H2O  +  2e-  → H2   +  2OH-             (Reduction)  

                                                                  2Na+   +  2OH-  → 2NaOH 

                     Overall Reaction:-         2NaCl   +  2H2O   →  H2  + Cl2   +  2NaOH 



 

 

 WWW.ENTERTOLEARN.NET 

 

 
 

7. Discuss the redox reaction taking place in the rusting of iron in detail. 

Ans. The corrosion of iron is known as rusting (Fe2O3.nH2O).The important condition for 

rusting is moist air. Stains and dents on the surface of the iron provide the sites for rusting. This 

region is anodic and oxidation takes place here.              2Fe  → 2Fe+2  +4e- 

This loss of electrons damage the object. The free electrons move through iron sheet, until they 

reach to the region of relatively high O2 concentration. This region acts as cathode and electrons 

reduce the oxygen molecule in the presence of H+ ions.        

O2  +  4H+  +  4e-  → 2H2O 

The overall redox process is completed without the formation of rust.                                                                   

2Fe  +  O2   +  4H+   →  2Fe+2   +   2H2O 

The Fe+2 formed spreads throughout the surrounding water and react with O2 to form the salt 

Fe2O3.nH2O which is called rust. This rust layer is porous to be continuing until the whole piece 

of iron is eaten away.  

 

8. Discuss, why galvanizing is considered better than tin plating? 

Ans. A thin layer of zinc on iron is called galvanizing. This process is carried out by dipping a 

clean iron sheet in a zinc chloride bath and then heating it. After this iron sheet is removed, 

rolled into molten zinc metal bath and finally air-cooled. Tin plating involves the dipping of the 

clean sheet of iron in a bath of molten tin and then passing it through hot rollers. 

 Advantage of galvanizing is that zinc protects the iron against corrosion even after the coating 

surface is broken. The reason is this that before chromium coating, iron is coated with copper or 

nickel, which protect them from rusting. Whereas the tin protects the iron only as long as its 

protective layer remains on the iron. After breaking the tin layer iron rusts rapidly by exposing 

to air and water.  

 

9. What is electroplating? Write down procedure of electroplating. 

Ans. Electroplating is the depositing of one metal over the other by means of electrolysis.                                                 

Procedure of electroplating:- In this process the anode is made of the metal, which is to be 

deposited like Cr, Ni etc. The cathode is made up of the object that is to be electroplated like 

spoon of iron. The electrodes are connected to the battery. When current is passed, the metal 
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from anode dissolves in the solution and metallic ions migrate to the cathode and discharge or 

deposit on the cathode (object). As a result of this discharge, a thin layer of metal deposits on an 

object. 

 
 

 

10. What is principle of electroplating? How electroplating of chromium is carried out? 

Ans. Principles of electroplating:- An electrolytic cell is taken in which anode is  

made of metal to be deposited and cathode of the object on which metal is to  

deposit. The electrolyte is should be the salt of the respective metal in aqueous form of  

solution. All these things should be in a glass or wooden container. 

  Electroplating of chromium:- In chromium electroplating, the object to be electroplated is 

dipped in aqueous slightly acidic  solution of chromium sulphate. The object which is to be 

electroplated acts as cathode while antimonial lead acts as anode. The electrolyte ionizes and 

provides Cr3+ ions, which reduce and deposit at cathode. 

Electrolyte produces the following ions. 

        At anode       Cr2(SO4)3 →2Cr+3   +  3SO4-2             (Oxidation) 

        At  cathode   4OH- →  2H2O   +  O2   +   4e-          (Reduction) 

                              Cr+3  +  3e-  →  Cr  

 

Extra questions and their answers which have not touched in the exercise 

 

1.Describe the comparison of electrolytic cell and galvanic cell. 

Ans. i).  Electrolytic cell consists of one complete cell, connected to the battery. 

i).Galvanic cell consist of two half-cells, connected through a salt bridge. 

ii).In electrolytic cell Anode has positive charge while cathode has negative charge. 

ii).In galvanic cell Anode has negative charge while cathode has positive charge. 

iii).In electrolytic cell Electrical energy is converted into chemical energy. 
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iii).In galvanic cell Chemical energy is converted into electrical energy. 

iv).In electrolytic cell Current is used for a non-spontaneous chemical reaction to take place. 

iv).In galvanic cell Redox reaction takes place spontaneously and produces electric current. 

 

2. Describe the manufacture of sodium metal from fused NaCl.(Downs cell) 

Ans. Construction of Downs cell:- On industrial scale molten metal is obtained by the 

electrolysis of fused NaCl in the Downs cell. This cell is a circular furnace. In the center there is  

a large block of graphite, which acts as anode while cathode around 

 it is made of iron. 

Working of the Downs cell:-The fused NaCl produces Na+ and Cl- ions,  

which migrate to their respective electrodes on the passage of electric  

current. The Cl ions are oxidized to give Cl2 gas at the anode. While Na+ 

 ions are reduced at cathode and molten Na metal floats on the denser 

 molten salt mixture from where it is collected in a side tube.    

 The following redox reactions take place in the electrolysis of sodium chloride: 

 

.                   Ionization of sodium chloride:      2NaCl →2Na+   +  2Cl- 

                             Half-cell reaction at anode:-      2Cl- →  Cl2   +  2e-      (Oxidation) 

                             Half-cell reaction at cathode:-   2Na+    +  2e-  → 2Na           (Reduction)  

                              Overall reaction of two half-cells:-   2NaCl  →  Cl2  +   2Na 

                             Overall Reaction:-         2NaCl   +  2H2O  → H2   + Cl2   +  2NaOH 

 

3.How many methods are there for prevention of corrosion? 

Ans. There are four methods of prevention of corrosion. 

i).Removal of stains:- If the surface of iron is cleaned and stains are removed, it could resists 

rusting. 

ii).Painting and greasing:- Modern painting or greasing of the surface can prevent the rusting 

of iron. 

iii).Alloying:-Alloy is a homogeneous mixture of metals with iron which has proved to be very 

successful technique against rusting. Stainless steel is a good combination of iron, chromium 

and nickel. 

iv).Metallic coating:- Corrosion resistant metals like Zn, Sn and Cr are coated on the surface of 

iron to protect it from corrosion. 

 

4. Differentiate between spontaneous reaction and non-spontaneous reaction? 

Ans. Spontaneous reactions are those which not take place in the presence of an external agent. 

E.g galvanic cell.Non-spontaneous reactions are those which take place in the presence of an 

external agent. E.g electrolytic cell. 

5.What is electro chemistry? 

Ans. Electro chemistry deals with the relationship between electricity and chemical reactions. 
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