Inlamningsuppgifter kursvecka 1
Matematisk fysik FTF131, Ip 2 2020

Deadline: Fredagen 20 november

Strukturera Dina losningar noggrant. Uppstéllda samband skall motiveras. Alla visentliga steg i
analys och berékningar skall redovisas. Du far girna arbeta tillsammans med Din kurskamrater,
men de losningar som Du l&mnar in maste Du ta ansvar for sjélvl Du kan komma att kallas till
ett individuellt Zoomsamtal dar Du far redogora for hur Du 16st nagon av inldmningsuppgifterna.

1. (3p) Anvind residykalkyl for att berdkna integralen
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I denna uppgift kan du anta att lim, o [ f(z,y)dy = [lim,— o f(z,y)dy. (Mer om detta senare
i kursen!)

2. a) (3p) Pa en av foreldsningarna berédknade jag integralen
/OO dx
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genom att integrera langs en "smart kurva” i det komplexa talplanet. Integralen kan ocksa
ganska enkelt berdknas genom att inféra en flervird hjalpfunktion, In(z), och sedan integrera

ldngs ett grensnitt. Visa hur!

b) (3p) Pa samma forelasning skissade jag hur man kan beridkna integralen
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med hjélp av ett grensnitt. Utfor berdkningen i detalj!

3. (4p) Anvind Kramers-Kronig relationerna till att visa att
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4. a) (5p) Find the Green’s function G(t,t’) for the damped harmonic oscillator, satisfying
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(m% +2mQ " tw d + mw?)G(t, ) = o(t —t) (1)

dt
in the overdamped (@ < 1) and underdamped (Q > 1) cases.

b) (2p) Using the Green’s function G(¢,t’) derived in a), write a closed expression for the solu-
tion of the driven oscillator with driving force F'(t), and show that the solution at time ¢ only
depends on the driving force at earlier times.

¢) (5p) Consider now a modified oscillator with an additional term MT%Z‘(O, and show that
such a term is not compatible with causality for ) — oco. A model of this type was put forth
by Abraham and Lorenz in 1903 to describe the energy loss of an accelerating charge due to
radiation; the model predicts that the acceleration of a charge at time ¢t depends on the electric
field not only at times before ¢ but also up to time 7 ~ 107235 aftert, i.e. the particle anticipates
that soon a field will be turned on! The resolution of the problem was provided by quantum

mechanics.



