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Physics 105 Fall 2006 Section 2 (Strovink)

ASSIGNMENT 3

Reading:
sccm 4.1-4.6
Taylor 6.1-6.4, 7.1-7.4

1. Taylor Problem 7.38.

2. Taylor Problem 7.40.

3. In plane polar coordinates a particle has po-
tential energy U(r, θ). By taking the gradient in
polar coordinates, show that the radial and tan-
gential components of the force on the particle
are

Fr = −∂U

∂r

Fθ = − ∂U

r ∂θ
.

Write the Lagrangian of the particle in plane po-
lar coordinates. Using the Euler-Lagrange equa-
tions, prove that the particle’s acceleration is

�a = r̂(r̈ − rθ̇2) + θ̂(rθ̈ + 2ṙθ̇) .

4. A Lagrangian L(q, q̇, t) satisfies the Euler-
Lagrange equation. Prove that if any arbitrary
function dF (q, t)/dt is added to L, the result-
ing Lagrangian L′(q, q̇, t) also satisfies the Euler-
Lagrange equation (note that F is not a function
of q̇). This shows that the Lagrangian is not
unique – not even within an arbitrary constant.

5. Taylor Problem 6.10.

6. Taylor Problem 6.17.

7. Taylor Problem 6.24.


