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Group-A(C3T); Answer any 8 question (8 x 2.5 = 20) 

 

1. Outline the shapes of d-orbitals indicating signs of wave functions. 

2. Give example of one disproportion and one comproportion reaction. Give name of 

two redox indicator. 

3. Explain anomalous configuration of Cr and Cu. 

4. Find pH of a 0.01(M) acetic acid solution (pKa = 4.74). 

5. Arrange BF3, BCl3, BBr3 and BI3 in order of their Lewis acidity with justification. 

6. The KE of an electron is 5.76 x 10-15 J. Calculate the wavelength associated with 

electron. Given mass of an electron = 9.1 x 10-31 kg. Use usual value of Plank 

constant. 

7. Me3P acts as a stronger base than Me3N in their reaction with B2H6. –Explain. 

8. Calculate the wavelength of first transition in Lyman and Paschan series in the atomic 

spectra of hydrogen. Use usual value for Rydberg constant. 

9. Draw radial distribution curves for radial wave function of 1S, 2S and 3S orbital. 

10. What is inert pair effect? How does Tl form iodide only in +1 oxidation state? 

11. Show that de Broglie’s hypothesis applied to an electron moving in a circular orbit 

leads to Bohr’s Postulate of quantisation of angular momemtum. 

12. From the following Latimer diagram, calculate the reduction potential for ClO4
- - 

HClO. 

 

 

13. Draw a Frost diagram for Hg in acid solution from the given Latimar diagram. 

 

Comment on the tendency of any of the species to undergo disproportion. 

 

 

ClO4
- ClO3

-
ClO2

- HClO Cl2 Cl-
+1.20V +1.18V +1.70V +1.63V +1.36V

Hg2+ Hg2
2+ Hg

+0.911V +0.796V



Group-B(C3P), FM-10 

Answer any two of question 1 and answer any one from question 2 and question 3. 

1. a. How Cu+2 can be estimated in presence of Fe+3 iodometrically? 

Given that E0 Fe+3/Fe+2 =0.77V;  E0
I2/I-=0.54V                                        2.5 

b. The equilibrium constant of the disproportion reaction   at 298K is 1.66 x 106 M-1. If 

standard reduction potential of Cu+2/Cu is 0.337V, calculate the standard reduction 

potential of Cu+1/Cu system.                    2.5 

 

c. Explain why Cl- is oxidised by MnO4- at low pH (1.5) but not in neutral medium. 

E0
MnO4-/Mn+2=1.51 V;  E0

Cl2/Cl-=1.36V                                                     2.5 

d. What is Zimmermann-Reinhardt solution ? Where it is used and why?                     2.5 

 

2. Calculate the E values at the point during titration of 100 ml 01. (N) Fe+2 by 0.1 (N)  

KMnO4 solution when 

i) 50 ml KMnO4 added; 

ii) 90 ml KMnO4 added and  

iii) 101 ml KMnO4 solution added .                       5 

 

3. Consider two redox couple as follows :  

Ox1 + 2e Red1 (E
0 = E1

0) 

Ox2 + 2e                        Red2 (E
0 = E2

0) 

What shpild be the minimum difference between E1
0 and E2

0 in order to have 90% complete 

reaction between two system at equilibrium at 250C?     

                                                                                                                                         5 

 

2Cu+1 (aq.) Cu + Cu+2(aq)


