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DEPARTMENT OF MATHEMATICS UNIVERSITY OF SARGODHA
BS-VIi(A1 & A2), MID Term Examination, Nov 17, 2014

Course Title: Riemannian Geometry Time:60 min
ROl -
<L NO: :I'-Hr Total Marks: 20
‘Q 1.Define the surface give an example. (02) ~
| Q 2. For the metric tensor given by -
_ 1 N
gel_,:, '-[ —‘;-_ __.y "
>y x

where "x" and “y” are the Cartesian coordinates,

a). Work out the Christoffe! symbols with lower subscript same. (05)

4 b). Transform its components (with different lower subscript) into polar
coordinates. : (05)
1 3. Derive the extreme values of principal curvature and also find the

conditions for extreme values of A4 . (08) =

www.RanaMaths.com




www. RanalMat hs. con

DEPARTMENT OF MATHEMATICS UNIVERSITY OF SARGODHA
M.S¢-lll & BS-VII {(R+8S) Final Term Examination

Course Title: Riemannian Geometry Total Time. 2.0 his
ROLLNO__ /7] Total Marks: 60
Q 1. De’ine the following terms: (2x5=10)
1). Affine connection ii). Geodesics,
lii). Ricci Tensor iv). Isometry

v). Write down the expression of Bianchi First Identity
Q 2. Derive the expression of Einstein's tensor using Bianchi second
-_-_-___._._.——-——-—-—
identity. Also, convert it in covariant and contravariant forms, (10)
gp— e ———

Q 3. After obtaining the expression for the function of several variables

J(x") by using generalized Taylor's theorem, explain Parallel and Lei

Transports. (10)
Q 4. Show that Christoffel symbol is not a tensor. Find the condition under

which it becomes a tensor. (10)

Q 5. Find the Ricci scalar R for the metric tensor, given by:

v o0 =
s "*[ o 2] Na, ";Q'\ ) V) (10)

u

"{6. Obtain and solve geodesic equations for a sphere of radius 5. (10)

mmmmummmvemnns manmeemas=s B@IE OF WO “rr=mmeeccacccnana.
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