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Riemannian Geometry:

1. a) Define Smooth manifold. The subset McR? defined by M ={(sin2ms, sinms),S € M }
is called figure-8 and M is not adifferential Manifold
b) Define Tangent space. ® : M—N be a c® map and f,g € C then show that
i O (f+g) =D f+d'g
ii. @ (fg)=0"f.d"g
ii. O (yf)=yd’f ye€eR
OR

b) Define smooth maps. ®: M - M”and ¢ : M" - M” are C map then show that
(po®@)=d 0¢"

2. a)lfX = yz;—x Y = Zx% 2= xy% then verify the Jacobi ldentity for Lie bracket

of vector fileds.
b) Define Riemannian connection. Ad prove that R is a field of type (1,3)

3. Define Diffiomorphism. And show that [X, [Y, Z]] + [V, [Z, X]] + [Z, [X,Y]] = 0 asa
Jocobi identity

4. Explain Jacobi Map. Let ®: R? - R3® ®(x,y)= (u®v+v?,u-2v° ,-ev"). Evaluate

5. State and Prove Bainchi 2" Identity
6. For the components I"l-}‘ of a remannian connection V on ,anifold of (M,g)
i Okgii= gnlt + ,ghirki}
ii. Lt =djlogVg where g = |gi|
7. State and prove Fundamental theorem of Remannian Geometry
OR
Define Cotangent Tensors. Let T',S € D.then V(T +S)=V4T +V,S,
Let T € DI(M),S € DY¥(M),f € c® a €R. Then
L Vx(TS)=(VxT) ® S +S ® (VxS)
i Vx(fT)= (XF)T +f(VxT)

8. State and Prove Bainchi First Identity
OR
Define tensors on Manifolds and explain the followings
i.  Component of tensors
ii.  Transformation formula for components of Tensors.






