





                          PAM/CT/4A11

M.Sc. DEGREE EXAMINATION, APRIL 2016.

(Applicable Mathematics)

II YEAR — IV SEMESTER

 DIFFERENTIAL GEOMETRY AND TENSOR CALCULUS

Time : 3 hours
    Max. Marks : 75

SECTION A — (10 × 2 = 20 marks)

Answer any TEN questions
1. Define Osculating plane.
2. Define Torsion.
3. Define cylindrical helix.
4. What is a Helicoid?
5. Define Isometric.
6. Define Geodesic.
7. What is Geodesic curvature?
8. Define Co-Variant Tensor.
9. Define skew-symmetric Tensor. 
10. What is a Metric tensor?
11. Define Associated Tensor.

12. Prove that 
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SECTION B — (5 × 5 = 25 marks)

Answer any FIVE questions.

13. Derive a formula for the arc length of a curve. 
14. Show that a necessary and sufficient condition that a given curve is a plane curve is that
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 at all points.
15. On the paraboloid 
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find the orthogonal trajectories of the sections by the planes z = constant.
16. Prove that the curves of the family 
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17. Show that every tensor can be expressed as the sum of a symmetric and a skew symmetric tensors. Is the expression unique? Justify.
18. Determine the metric tensor in spherical Co-ordinates.
19. State and prove RICCI’s theorem.
SECTION C — (3 × 10 = 30 marks)

Answer any THREE questions.

20. Derive the SERRET-FRENET formula for a space curve.
21. Derive the normal property of a geodesic.
22. 
State and prove GAUSS-BONNET theorems. 
23. 
State and prove Quotient law for tensors.
24. 
Prove that 
[image: image6.wmf](

)

.

log

ij

g

g

Where

g

x

i

i

=

¶

¶

=

þ

ý

ü

î

í

ì

a

a











PAGE  

_1260670811.unknown

_1260671162.unknown

_1260671601.unknown

_1260653919.unknown

_1260654102.unknown

_1260653597.unknown

