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Lokaproéf. Kennari: Vidar Gudmundsson.

Leyfileg hjalpargogn eru skriffzeri og vasareiknivél.
[ préfinu eru 7 verkefni sem 61l vega jafnt. Leysa parf fimm peirra. Prjd verk-

efnanna eru kunnuleg. Skrifid skyrt og greinilega allar ttleidslur med hnitmidudum
stuttum skyringum par sem pad 4 vid. Oll verkefnin eru 16gd fyrir 4 islensku og ensku.

1. Islenska: Tveimur sams konar hreintona sveiflum er pannig fyrir komid ad
massar peirra niiast saman eins og myndin synir.

Vidndmskrafturinn leidir til vixlverkunar sem er linulega had innbyrdis augna-
blikshrada massanna. Greinid tengdar sveiflur kerfisins.

English: Two identical harmonic oscillators are placed such that their masses
slide against each other as is shown in the figure.

The interaction of the two oscillators through the frictional force depends lin-
early on their relative instantaneous velocity. Analyze the the coupled oscilla-
tions of the system.



2. Islenska: Punnur diskur er settur saman dr tveimur einsleitum helmingum. Ann-
ar peirra er med massapéttleika a flatareiningu p, en hinn med 2p. Finnid fall
Lagrange sem lysir veltu disksins dn skriks eftir laréttu yfirbordi. Finnid hreyfi-
jofnuna.

English: A thin disk is made of two homogeneous halves. One with the mass
density per area p, while the other one has 2p. Find the Lagrange function for
the disk rolling without slipping along a horizontal surface. Find the equation of
motion.

3. Islenska: Pendull er settur saman Gr massa M/ og massalausum gormi med lengd
b pegar ekki er teygt 4 honum. Kraftstudull gormsins er k. Finnid heppileg
alhnit, fall Lagrange og hreyfijéfnur kerfisins.

English: A pendulum is made of a mass M and a massless spring with length
b when not extended. The spring constant is k. Find appropriate generalized
coordinates, the Lagrangian, and the equations of motion for the system.

4. Islenska: Ogn getur ferdast 14rétt { gegnum punnt efni par sem vidndmskraftur
moéti hreyfingunni er F' = —~v®. Ognin er send af stad med v, klukkan ¢ = 0 frd
punkti = 0. Finnid ferd hennar sem fall af ¢. Finnid stadsetningu hennar sem
fall af ¢. Notid viddargreiningu til ad kanna hvort v(¢) og x(¢) hafi rétta vidd.

English: A particle can travel horizontally through a thin material with a retard-
ing force F' = —vv3. The particle is set into motion with v, at time ¢ = 0 at
location z = 0. Find its speed as a function of ¢. Find its position as a func-
tion of . Use dimensional analysis to explore if v(¢) and x(t) have the correct
dimensions.

5. Islenska: Finnid hverfitregdupin einsleits sivalnings med massa M, h&d h og
geisla botnflatar a. Pagilegt er ad mida hnitakerfid vid midpunkt sivalningsins.

English: Find the moments of inertia tensor for a solid homogeneous cylinder
with mass M, hight h, and base radius a. It is convenient to place the origin of
the coordinate system in the center of the cylinder.



6. Islenska: Krafturinn F' = —mk?/x* verkar 4 kyrrstzda 6gn med massa m, par
sem k er fasti.
(a) Finnid stoduorku agnarinnar i pessu midlaega kraftsvidi.
(b) Finnid timann sem teeki 6gnina ad falla ur fjarlegd d ad kraftmidjunni.

English: The force F' = —mk?/x? acts on a stationary particle with mass m,
where £ a constant.

(a) Find the potential energy of the particle in this central force field.

(b) Find the time it would take for the particle to fall from the distance d to the
center of the force field.

7. Islenska: Stadsetningu massa m { kdlupendili ma dkvarda ndkvemlega med
hornunum 6 og ¢ 1 kdluhnitakerfi og armlengd hans b. Vid gerum rad fyrir ad
armur hans sé massalaus og ritum fall Lagrange fyrir pendilinn { pyngdarsvidi
sem

L= %(b@)2 + %(bsin@(b)2 — mgbcos .

(a) Finnid hreyfijofnurnar med pvi ad nota jofnur Eulers - Lagrange.

(b) Med samanburdi vid snidinn eda brautarhreyfingu { midlegu kraftsvidi, er
mogulegt ad skilgreina virkt metti { hreyfijofnunum 1 (a)-110?

(c) Finnid korskridpunga pendulsins.

(d) Finnid fall og hreyfijofnur Hamiltons fyrir pendilinn.

English: The location of the mass m of a spherical pendulum can be exactly
determined with the angles of a spherical coordinate system ¢ og ¢ and the length

of its arm b. We assume its arm to be massless and write the Lagrangian for the
pendulum in a gravitational field as

L= %(b@)2 + %(bsin@é)2 — mgbcos .

(a) Find the equations of motion for the pendulum by use of the Euler - La-
grange equations.

(b) By comparision with the spinning top or orbital motion in a central force
field, is it possible to identify an effective potential in item (a)?

(c) Find the canonical momenta of the pendulum.

(d) Find the Hamiltonian function and the Hamilton equations of motion for the
pendulum.



