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SECTION A – (10 × 2 = 20 marks)
Answer any TEN questions

1.   Define Osculating sphere.
2.   Define curvature vector of the curve.
3.   Define pitch of the helicoids.
4.   When do we say two surfaces are isometric?
5.   State Whitehead existence theorem.
6.   What is meant by Geodesic curvature?
7.   Define mixed tensor.
8.   Define symmetric tensor.
9.   Write down the christoffel’s 3-index symbols of the
	 (i) first kind and 
	(ii) second kind.
10. What is relative scalar of weight W?
11. State the canonical geodesic equations.
12. Define covariant tensor of rank one.

SECTION B – (5 × 5 = 25 marks)
Answer any FIVE questions

13. State and prove Serret-Frenet formulae.
14. If  and   are the direction coefficients of two directions at a point P on the            
       surface and  is the angle between the two directions at P then prove that
 
    
15. Prove that, on the general surface, a necessary and sufficient condition that the curve  be  
      a geodesic is 
16. If a transformation of coordinates T possess an inverse  and if J and K are the Jacobians of  
      T and  respectively then prove that JK = 1.
17. Show that 
18. State and prove Liouville’s formula.
19. Prove that the Jacobian of the product transformation is equal to the product of the Jacobians  
      of transformations entering in the product.
 (
[P.T.O.]
)



SECTION C – (3 × 10 = 30 marks)
Answer any THREE questions

20.  State and prove Fundamental existence theorem for the space curves.
21.  Prove that the metric is invariant under parametric transformation.
22.  State and prove Gauss-Bonnet theorem.
23.  Prove that the sum or difference of two tensors which have the same number of covariant and   
       the same number of contravariant indices is again a tensor of the same type and rank as the  
       given vectors.
24.  State and prove Ricchi’s theorem. 
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