
PH471 General Relativity and Cosmology Spring 2020

Homework 1 - Newtonian perspective

Q1.1. For a particle with spacetime velocity ua experiencing a spacetime force fa, show
that

fau
a = 0 (Q1.1.1)

and interpret this equation from a Newtonian perspective.

Q1.2. In the space-time decomposition of the metric, Eq. (2.2.9), set

A = 1 + 2φ (Q1.2.1)

and use the Newtonian approximation

φ , Bav
a , habv

avb � 1 (Q1.2.2)

(a) Reexpress the relativistic uncharged particle action in space-time decomposed
form and interpret the leading terms in your action.

(b) Calculate the Euler-Lagrange equation for the leading terms in your action
and interpret the resulting equation.

(c) Reexpress the spacetime momentum in space-time decomposed form and in-
terpret the leading terms.
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