
Case Study Based Questions 

Case Study 1 
When an orange coloured crystalline compound [A] was heated with common salt and 
concentrated sulphuric acid, an orange red coloured gas [B] was evolved. The gas [B] on 
passing through NaOH solution gave a yellow solution [C]. The solution on reacting with 
an aqueous solution of lead acetate gave a yellow precipitate. Read the given passage 
carefully and give the 

Answer of the following questions: 

Q1. The crystalline compound [A] is: 
a. cobalt nitrate 
b. manganese sulphate 
c. potassium dichromate 
d. ammonium dichromate 

Q2. The gas [B] is: 
a. chlorine 
c. chromyl chloride 
b. bromine 
d. nitrogen peroxide 

Q3. What happens when potassium iodide reacts with acidic solution of potassium 
dichromate? 
a. It liberates iodine 
b. Potassium sulphate is formed 
c. Chromium sulphate is formed 
d. All the above products are formed 

Q4. One mole of acidified K₂Cr₂O7, on reaction with excess Kl will liberate ..............mole 
(s) of 12. 
a. 3 
b. 1 

The d and f-Block Elements 



c. 7 
d. 2 

Answers 

1. (c) potassium dichromate 
2. (c) chromyl chloride 
3. (d) All the above products are formed 
4. (a) 3 

Case Study 2 
In basic solution with pH 6, CrO3 forms the tetrahedral yellow chromate ion, CrO4

2- 
Between pH 2 and 6, HCr4- and the orange red dichromate ion, Cr2O7

2- are in equilibrium. 
At pH values below 1, the main species is H2CrO4. The equilibria are: 

 

The pH dependent equilibria are quite labile and on addition of cations that form 
insoluble chromates (e.g., Ba2+, Pb2+ and Ag+), the chromates and not the dichromates are 
precipitated. 

Read the given passage carefully and give the answer of the following questions: 

Q1. Which of the following statement is correct? 
a. Acid solutions of dichromate are strong oxidants 
b. In alkaline solution, the chromate ion is strong oxidant 
c. Acid solutions of dichromate are poor oxidants 
d. Both a. and b. 

Q2. In the redox reaction involving Cr₂072- and Fe2+ ions, the number of electrons 
absorbed per chromium atoms is: 
a. 1  
b. 3 



c. 4 
d. 6 

Q3. What happens when a solution of potassium chromate is treated with an excess of 
dilute nitric acid? 

a. Cr3+ and Cr₂07
2- are formed 

b. Cr₂07
2-and H2O are formed 

c. CrO7
2- is reduced to +3 state of Cr 

d. CrO7
2- is oxidised to +7 state of Cr 

Q4. When acidified K₂Cr₂O, solution is added to Sn2+ salts, then Sn²+ changes to: 
a. Sn 
b. Sn³+ 
c. Sn4+ 
d. Sn+ 

Answers 

1. (a) Acid solutions of dichromate are strong oxidants 

2. (b) 3 

3. (b) Cr₂02 and H2O are formed 

4. (c) Sn4+ 

Case Study 3 

The d-block occupies the large middle section flanked between s- and p-blocks in the 
periodic table. The name 'transition' given to the elements of d-block is only because of 
their position between s and p-block elements. The d-orbitals of the penultimate energy 
level in their atoms receive electrons giving rise to the three rows of the transition 
metals, i.e., 3d, 4d, and 5d. The fourth row of 6d is still incomplete. First transition series 
or 3d-series: Scandium (Sc) to Zinc (Zn). Second transition series or d-series: Yttrium (Y) 
to Cadmium (Cd). Third transition series or 5d-series: Lanthanum (La) to Mercury (Hg) 
excluding Ce to Lu. Fourth transition series or 6d-series: Actinium (Ac) to Copernicium 
(Cn) excluding Th to Lr. 

Read the given passage carefully and give the answer of the following questions: 



Q1. Silver atom has completely filled d-orbitals (4d10) in its ground state. How can you 
say that it is a transition element? 

Q2. In the series Sc (Z= 21) to Zn (Z = 30), the enthalpy of atomisation of zinc is lowest, 
i.e., 126 kJ mol-¹. Why? 

Q3. Why is the highest oxidation state of a metal exhibited in its oxide or fluoride only? 

OR 

The E° M2+/M value of copper is positive (+0.34V). What is the possible reason for this? 

Answers 

1. Silver in its +1 oxidation state, exhibits 4d10550 configuration. But in some compounds, 
it also shows +2 oxidation state, so the configuration becomes 4d9 550. Here, d-orbital is 
not completely filled. Therefore, silver is a transition element. 

2. Zinc has stable ground state due to its completely filled d-orbitals. It therefore, has 
least tendency to form metallic bonds, in the series and thus requires least enthalpy of 
atomisation to get atomised. 

3. Oxygen and fluorine both have small size and high value of electronegativity. So, they 
can oxidise the metal to their highest oxidation states. 

OR 

E° M²/M value of copper is positive as value of hydration enthalpy is less than the sum of 
values of ionisation enthalpy and enthalpy of ionisation. 
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