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Section B

Answer any SIX questions (6× 5 = 30 Marks)

1. Prove that the only compact surfaces whose Gaussian curvature is positive and mean curvature constant
are spheres

2. Derive the formula for torsion of a curve in terms of the parameter u.

3. Prove that the necessary and sufficient condition that a space curve may be helix is that the ratio of its
curvature to torsion is always a constant.

4. If there is a surface of minimum area passing through a closed space curve, prove that it is necessarily
a minimal surface.

5. Show that the necessary and sufficient condition for a curve to be a straight line is that K = 0 for all
points.

6. Define geodesic. State the necessary and sufficient condition that the curve u = c be a geodesic

7. Show that every tensor can be expressed as the sum of two tensors, one of which is symmetric and the
other skew symmetric.

8. If aij is a skew symmetric tensor and Ai is a contravariant vector, prove that aijA
iAj = 0.

Section C

Part A

Answer any TWO questions (2× 10 = 20 Marks)

9. Find the intrinsic equation of the curve x = aeu cosu, y = aeu sinu,z = beu.

10. State and prove fundamental existence theorem for space curves.

11. Prove that the Jacobian of the product transformation is equal to the product of the Jacobians of
transformations entering the product.

12. Find a surface of revolution which is isometric with a region of the right helicoid.

Part B

Compulsory question (1× 10 = 10 Marks)

13. Prove that a necessary and sufficient condition for a surface to be a developable is that its Gaussian
curvature is zero.
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