Classical Wechanics 95, 611

Homework # 1 (Due to Feb. 03, 2015).
Chapter 1. Survey of the Elementary Principles

Prablem A. {10 points}

A Yo-Yo (mass m and radius R} suspended from the ceiling by a string of negligible mass.
Find the acceleration of the center of the Yo-Yo and the tension of the string.

Problem 1.8, {10 points)
Problem 1.11{a). {10 points)
Problem 1.18, {10 points)

Problem 1.20. {10 points)
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' 7/ 11. Consider a uniform thin disk that rolls without slipping on 2 horizontal plane. A hori-
A

4 zontalfomeisapp!iedtothecemerufmediskandinadirecﬁonpamllchothcplanc
. of the disk.

(@) Derive Lagrange’s equations and find the generalized force,
(b) DiscussmenmﬁonifthcforceisMappliedparaﬂe]mﬂlcplmoﬂhedisk.
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) O 18. A Lagrangian for a particular physical system can be written as

ok o i : = L= = ax2+2bxv+cv2)———(a +2hry 4 ev?),

" where a, bandrarearbltmryconstamsbutsubjecttolhetondmonmmbz —ac #0.
What are the equations of motion? Examine particularly the two cases @ = 0 = ¢
and b = 0, ¢ = —a. What is the physical system described by the above Lagrangian?
Show lhallheusuall..agmlgm for this system as dchnadbyEq (1.56)is related to L’

by a point transformation (cf. Derivation 10). What is the significance ©of the condition
on the value of b2 — g¢?
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