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Fostudaginn 20. mai 2016, k1. 09:00-12:00.
Sjukra- og endurtokuprof. 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: Ogn med massa m er pvingud til ad hreyfast 1 yfirbordi sivalnings skil-
greindu med z? +y* = R?, bar sem R er geisli hans. Midja sivalningsins liggur {
midju hnitakerfisins. A 6gnina verkar kraftur med stefnu ad midju hnitakerfisins
og styrk { réttu hlutfalli vid fjarlegd hennar frd midjunni: F = —£kr.

(a) Finnid fall Lagrange fyrir 6gnina.

(b) Finnid hreyfijofnur agnarinnar.

(c) Lysid hreyfingum agnarinnar.

(d) Leidi0 ut fall Hamiltons fyrir kerfid.
English: A particle with mass m is constrained to move on the surface of a
cylinder defined by 22 + 3> = R?, where R is the radius of the cylinder. The
center of the cylinder coincides with the center of the coordinate system. The
particle is subject to a force directed to the center and proportional to the distance
of the particle: F = —kr.

(a) Find the Lagrangian for the particle.

(b) Derive the equations of motion for the particle.

(c) Describe the motion of the particle.

(d) Derive the Hamiltonian for the system.



2. Islenska: Vélar- og segllausum bat er sleppt 4 kyrru vatni med upphafsferd v.
A batinn verkar vidnamskraftur F' = — Fy exp (+5v).
(a) Finnid v(t).
(b) Hversu langt kemst baturinn?
(c) Hve langan tima tekur ferdin?
English: A boat without a motor and sails is released on a still pond with initial
speed vg. The frictional force F' = — Fjexp (4+5v) opposes the motion of the
boat.
(a) Find v(t).
(b) How far does the boat get?
(c) How long time does the trip take?
3. Islenska: Einsleit stong med lengd b stendur upp 4 endann a hrjifu golfi og
veltur um koll. Finnid hornferd stangarinnar pegar hin skellur 4 golfid.
English: A uniform rod of length b stands upright on a rough floor and tips over.

Find the angular speed of the rod as it hits the floor.

4. Islenska: Kiila med geisla a og massa m er pvingud til ad velta dn skrids 4 legri
innri fleti sivalningsskeljar med geisla .
(a) Finnid fall Lagrange fyrir kerfid.
(b) Finnid tidni smarra sveiflna kilunnar?
English: A sphere with radius a and mass m is constrained to roll without slip-
ping on the lower half of the inner surface of a hollow cylinder with inside radius
R.
(a) Find the Lagrangian of the system.
(b) Find the frequency of small oscillations.
5. Islenska: Notid hnikareikning til ad syna ad stysta leid milli tveggja punkta {
sléttu sé bein lina.

English: Use a variational method to show that the shortest distance between
two points in a plane is a straight line.



6. Islenska: Mttisfall einvids sveifils er U (x) = Az*. Finnid hreyfijéfnur Hamilt-
ons fyrir kerfid. Hver er adalmunurinn & peim og hreyfijofnunum fundnum fra
falli Lagrange?

English: The potential function for a one-dimensional oscillator is U (z) = \z*.
Find the Hamiltonian equations of motion for the system. What is the main dif-
ference between them and the equations of motions found from the Lagrangian
of the oscillator?

7. Islenska: Hlut er skotid med hrada V;, i austurétt frd stad 4 yfirbordi nordurhvels
jardar med breidd A og undir horni o midad vid laréttan fiot. Synid ad hluturinn

hafi ferdast um X

d = —J-wsin Asin® acos a
Y
pegar hann hittir aftur yfirbord jardar.

English: A projectile is fired due east from a point on the surface of Earth at a
northern latitude A\ with a velocity V; and an angle of inclination to the horizontal
of a. Show that the lateral deflection when the projectile strikes Earth is

_ 4

d — W sin A sin? & cos
g



