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SECTION A – (10 × 1 = 10 marks)
(Q. No. 1-12)Answer any TEN questions

1. What are mirror nuclei?
2. Write three isotopes of hydrogen and draw their structure.
3. Define radioactivity.
4. Complete the following nuclear reaction
    Al (atomic no. 13, mass no. 27)    (α, n) .............
5. Why transistion elements form complexes?
6. Give any two biological roles zinc.
7. Why actinides show wide range of oxidation states?
8. Why Zr and Hf have almost identical radii.
9. Write two applications of carbon nanotubes?
10. What is bio gas?
11. What is mass defect?
12. Write the reason for the colour of   Ti4+ and Mn2+ in aqueous solution. 

SECTION B – (5 × 4 = 20 marks)
(Q. No. 13-19)Answer any FIVE questions
13. What are isotones and nuclear isomerism? Give examples.
14. Define nuclear fusion? Discuss the nuclear reactions taking place in sun. 
15. Discuss the group study of chromium group elements.
16. Discuss the colour and magnetic properties of lanthanides.
17. Write the applications of nanochemistry.
18. Describe about the radioactive disintegration series.
19. Write the composition and uses of semiwater gas and carburetted water gas. 

SECTION C – (3 × 10 = 30 marks)
(Q. No. 20-24)Answer any THREE questions
20. (a) Explain the stability of atomic nuclei in terms of the ratio of neutrons and protons.
(b) Discuss about π - meson theory.
21. (a) Explain the construction and working of G.M. counter.
(b) Derive an expression for the decay constant for disintegration of a radioactive         
     substance.
22. (a) Discuss variable oxidation states and catalytic properties of d- block elements.
(b) Explain the biological importance of sodium.
23. (a) What is lanthanide contraction? What are its important consequences?  
(b) Describe how lanthanides separated by ion exchange method.
24.  Discuss the synthesis of nanomaterials by the following method
(i)  sol- gel 	(ii) Plasma arching .			
