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Kennari: Vidar Gudmundsson.

Leyfileg hjalpargogn eru skriffzeri og vasareiknivél.

[ préfinu eru 7 verkefni sem 61l vega jafnt. Leysa parf fimm peirra. Skrifid skyrt
og greinilega allar utleidslur med hnitmidudum stuttum skyringum par sem pad 4 vid.
Oll verkefnin eru 16gd fyrir 4 islensku og ensku.

1. Islenska: Einsleitur diskur med geisla R og massa M veltur 4 laréttu yfirbordi
an pess renna til. Addréttarkraftur verkar milli massamidju disksins og punkts
P 1 fjarlegd d fyrir nedan yfirbordid. Krafturinn er 1 réttu hlutfalli vid fjar-
leegdina milli massamidju disksins og P. Finnid tidni sveiflna kerfisins um jafn-
vagispunktinn.

English: Homogeneous disk of radius R and mass M rolls on a horizontal plane
without slipping. Attractive force is between the center of mass of the disk and
a point P a distance d below the plane. The force is proportional to the distance
between the center of mass of the disk and the point P. Find the frequency of
oscillations around the equilibrium of the system.

2. Islenska: A samhverfan hlut 4 hreyfingu verka hvorki ytri kraftar né vegi. Sam-
hverfuds hlutarins er 3 og hverfipungi hans L er samsida x%. Hornid milli w og
xg er . Upphaflega eru L og w 1 z9-x3-sléttunni. Finnid hornhrada samhverfu-
assins um L sem fall af Iy, I35, w og a.

English: A moving symmetric body is not acted on by external forces or torques.
The symmetry axis of the body is 3 and its angular momentum is parallel to z.
The angle between w and and x3 is a. Originally, L and w are in the z9-x3-
plane. Find the angular velocity of the axis of symmetry around L expressed in
terms of I, I3, w, and «.



3. Islenska: Tveir massar, m; og mo, verka 4 hvorn annan med pyngdarkrafti.
Peim er sleppt ur kyrrstodu med fjarlegdina ro milli peirra. Finnid hrada mass-
anna fyrir < 7y a0ur en peir skella saman.

English: Two masses, m; og mas, act on each other with a gravitational force.
They are released from rest with the distance r, between them. Find their voloc-
ities for r < ry before they collide.

4. Islenska: Athugum einfaldan einvidan hreinténa sveifil. Reiknid timamedaltol
hreyfi- og stoduorku hans yfir eina sveiflu og synid ad pau leida til somu nidur-
stodu, p. e. (T'); = (U);. Reiknid sidan stadarmedaltol pessara sterda yfir eina
sveiflu og synid ad pau verdi mismunandi, (T"), # (U),. Hvers vegna?

English: Consider a simple one-dimensional harmonic oscillator. Calculate the
temporal averages of the kinetic and potential energies over one oscillation and
show they lead to the same result, i. e. (T'); = (U),. Calculate then the spatial
averages of these quantities over one period and show that they do not agree,
(T2 # (U)s. Why?

5. Islenska: A 0gn 4 einvidri hreyfingu verkar krafturinn

F(z,t) = :Z exp (—t/7),

par sem k og 7 eru jakvadir fastar. Finnid foll Lagrange og Hamiltons fyrir
Ognina. Berid saman fall Hamiltons og heildarorku kerfisins og athugid orku-
vardveislu { kerfinu.

English: On a particle moving in one dimension acts the force
k
F(l‘, t) = ? exXp <_t/7—)a
where k£ and 7 are positive constants. Find the Lagrangian and the Hamilto-

nian functions for the particle. Compare the total energy and the Hamiltonian
function and discuss energy conservation in the system.



6. Islenska: Bolta er hent beint upp 1 loft med upphafsferd v, 1 fostu pyngdarsvidi.
Hve hatt kemst hann ef vidndmskraftur F' = kov? verkar 4 méti hreyfingunni?
Finnid markgildid 4 hedinni fyrir hverfandi vidndmskraft.

English: A ball is thrown straight up into the air with initial speed vy in a con-
stant gravitation field. How high does it get if the motion is counteracted by a
force of resistance F' = kv?? Find the limit of the height with vanishing resistive
force.

7. Islenska: Vatnsfotu er sniid um samhverfuds. Finnid 16gun vatnsyfirbordsins
fotunni.

English: A bucket of water is spinning around its axis of symmetry. Find the
shape of the water surface in the bucket.



