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M.Sc. DEGREE EXAMINATION, APRIL 2017.

(Applicable Mathematics)

II YEAR — IV SEMESTER

Paper-XI - DIFFERENTIAL GEOMETRY AND TENSOR CALCULUS

Time : 3 hours
    Max. Marks : 75

SECTION A — (10 × 2 = 20 marks)

Answer any TEN questions
1. Define  involute  of  a  curve.

2. Define  Serret – Frenet  formulae.

3. Define  the  right  helicoid.

4. Define  isometric  surfaces.

5. Write  the  normal  property  of  geodesics.
6. Define  christoffel  symbols  of  the  first  kind.
7. Define  contravariant  tensor  of  rank  one.
8. Define  symmetric  tensor.
9. Define  christoffel  3 – index  symbols  of  the  first  kind.
10. Define  metric  tensor.

11. Define  curvature.

12. Define  a surface.

SECTION B — (5 × 5 = 25 marks)

Answer any FIVE questions.

13. Show  that 


14. On  the  paraboloid 
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find the orthogonal  trajectories  of  the  sections  by  the  planes  z  =  constant.

15. Find  the  geodesics  on  a  surface  of  revolution.

16. If  a  transformation  of  co-ordinates  T  possesses  an  inverse T -1 and  if  J  and  K  are  the  jacobians  of  T  and  T -1   rescpectively,  then  prove  that     JK = 1.

17. State  and  prove  Ricci’s  theorem.

18. Prove  that , on  the  general  surface,  a necessary  and  sufficient  condition that the curve  
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be  a  geodesic  is
 
19. Show  that  the  osculating  plane  at  P  has,  in  general ,  three  point  contact  with  the  curve  at  P.

SECTION C — (3 × 10 = 30 marks)

Answer any THREE questions.

20. Obtain  the  curvature  and  torsion of  the  curve  of  intersection  of  the  two  quadric  surfaces 
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21. Find  the  coefficients  of  the  direction  which  makes  an  angle 
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 with  the  direction  whose  coefficients  are  (l,m)

22. State  and  prove   the  Gauss  Bonnet  theorem.

23. Prove  that  the  sum  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  tensor.

24. Prove   (a)     
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           (b)     
[image: image14.wmf]þ

ý

ü

î

í

ì

-

þ

ý

ü

î

í

ì

-

=

¶

¶

i

aj

j

ai

k

ij

ak

g

ak

g

x

g

.
______________
[P.T.O.]











PAGE  
1

_1260669296.unknown

_1552909037.unknown

_1552909045.unknown

_1552908362.unknown

_1552907598.unknown

_1260668954.unknown

_1260668995.unknown

_1260667776.unknown

