MATH 460 Tensors and General Relativity Fall 2017
Sections 500 Final Exam P. Yasskin

Consider the 2-dimensional manifold with Lorentz signature metric
ds?> = —dt* + (1 +t)"dx?
Use Latin indices i,j,... todenote 0 =1¢ and 1 =ux.

1. Write out the components of the metric, its inverse and its determinant.

2. Compute the connection coefficients:

Fijk = %g”(g_,,-,k + &Qikj — gjk,l)



3. Compute the Riemann curvature:
lekl = 8kl"’ﬂ - alrljk + rlmkrrjl - Flmzrnj'k



4. Compute the Ricci curvature:

ikj

5. Compute the Scalar curvature:

6. For which values of # is the scalar curvature zero, positive and negative?



7. Find the area of theregion 0 <¢<T7T and 0<x <X



