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1. UBUNGSBLATT ZUR VORLESUNG THEORETISCHE PHYSIK I
(MECHANIK)

Abgabe: Mittwoch, 30.0ktober 2002 in den Ubungen.

Aufgabe Al: (6 Punkte)
Ein eindimensionaler Oszillator schwinge ungeddmpft mit der Eigenfrequenz wy und
werde durch eine dufere periodische Kraft Fis(t) = fycos(€2t) getrieben. Das System
wird dann durch die Differentialgleichung (DGL)

i+ wir = focos(t)
beschrieben.

a) Berechnen Sie mit Hilfe des Ansatzes z,(t) = Ccos(€2t) eine partikulire
Lésung dieser DGL.

b) Im Resonanzfall O = wy versagt die in Aufgabenteil a) gefunde partikulire
Losung. Berechnen Sie fiir diesen Fall eine partikuldre Losung mittels der Me-
thode der Variation der Konstanten.

c) Wie hiingen die Losungen aus a) und b) zusammen ? Warum funktioniert der
Grenziibergang 2 — wy bei z,, aus Teil a) nicht ?

Tipp: Man kann natiirlich nur Bewegungen vergleichen, die dasselbe Anfangswertproblem
losen, z.B. z(0) = %(0) =0

Aufgabe A2: Eindimensionale Bewegung, Reibungswiderstand (5 Punkte)
Der Reibungswiderstand, den das Wasser einem fahrenden Schiff entgegenstellt, sei
Fr = —mav—m5v2|v—| fiir [v| > u
v
Fr = —mav—mﬁuz‘v—| fiir [v| <w
v

mit den Konstanten o, > 0 und u = £. Dabei ist m die Masse und v die Ge-
schwindigkeit des Schiffes. Wie lange benétigt ein Schiff, das bei vy = 3u den Motor
abstellt, bis es zur Ruhe kommt. Welchen Weg legt dieses Schiff von dem Moment,
in dem der Motor abgestellt wurde, bis zum Stillstand zuriick ?

Aufgabe A3: (4 Punkte)
Eine Perle bewege sich mit betragsméfig konstanter Geschwindigkeit v ldngs einer
Spirale mit Radius R und Ganghohe h. Es sei 7(t = 0) = (R,0,0). Bestimmen Sie
¥(t) und 7(¢).



Galileo Galilei

Born: 15 Feb 1564 in Pisa (now in Italy)
Died: 8 Jan 1642 in Arcetri (near Florence) (now in Italy)
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Galileo Galilei’s father, VincenzoGalilei (c.1520- 1591), who describedhimself as a noblemanof
Florence,was a professionaimusician.He carried out experimentson stringsto supporthis musica
theories. Galileo studied medicine at the university of Pisa, but his real interestswere always in
mathematicsaand naturalphilosophy.He is chiefly rememberedor his work on free fall, his useof the
telescopendhis employmenbf experimentation.

After a spellteachingmathematicsfirst privatelyin Florenceandthenat the universityof Pisa,in 1592
Galileo was appointedprofessorof mathematicsat the university of Padua(the university of the
Republicof Venice).Therehis dutiesweremainly to teachEuclid's geometryandstandardgeocentric
astronomyto medical studentswho would needto know someastronomyin order to make use of
astrologyin their medicalpractice.However,Galileo apparentlydiscussednore unconventionaforms
of astronomyandnaturalphilosophyin a public lecturehe gavein connectionwith the appearancef &
New Star (now known as’ Kepler's supernova’)in 1604.In a personaletter written to Kepler (1571-
1630)in 1598,Galileo hadstatedthathe wasa Copernicar(believerin the theoriesof Copernicuy No
public signof this belief wasto appeauntil manyyearslater.

In the summerof 1609, Galileo heardabouta spyglassthat a Dutchmanhad shownin Venice. Fromr
thesereports,andusing his own technicalskills asa mathematiciarandasa workman,Galileo madez
seriesof telescopesvhoseoptical performancevasmuchbetterthanthatof the Dutchinstrument.The
astronomicaldiscoverieshe madewith his telescopesvere describedn a shortbook called Message
from the stars (SidereusNuncius) publishedin Venicein May 1610. It causeda sensationGalilec
claimedto haveseenmountainson the Moon, to haveprovedthe Milky Way wasmadeup of tiny stars
andto haveseenfour smallbodiesorbiting Jupiter. Theselast, with aneyeon gettinga job in Florence
he promptlynamedthe Medicearstars’.

It worked. Soonafterwards,Galileo became'Mathematicianand [Natural] Philosopher'to the Granc
Duke of Tuscany.In Florencehe continuedhis work on motion and on mechanicsand beganto ge
involved in disputesaboutCopernicanismin 1613 he discoveredhat, whenseenin the telescopethe
planetVenusshowedphasedike thoseof the Moon, andthereforemustorbit the Sunnotthe Earth.This
did not enableoneto decidebetweenthe Copernicarsystem,in which everythinggoesroundthe Sun
andthe Tychonic(Tycho Brahe onein which everythingbut the Earth(andMoon) goesroundthe Sur
which in turn goesroundthe Earth.Most astronomersf thetime in fact favouredthe Tychonicsysterr
However, Galileo showeda markedtendencyto useall his discoveriesasevidencefor Copernicanisn
andto do sowith greatverbalaswell asmathematicaskill. He seemgo havemadea lot of enemiedy
makinghis opponentsook fools. Moreover,notall of themactuallywerefools.

There eventuallyfollowed someexpressiorof interestby the Inquisition. Primafacie, Copernicanisi
wasin contradictionwith Scripture,andin 1616 Galileo was given somekind of secret,but official,
warningthathewasnot to defendCopernicanismJustwhatwassaidon this occasiorwasto becomee
subjectfor dispute when Galileo was accusedof departingfrom this undertakingin his Dialogue
concerning the two greatest world systems, publishedin Florencein 1632.Galileo, who wasnotin the
bestof health,was summonedo Rome,found to be vehemently suspected of heresy, and eventuall’
condemnedo housearrest,for life, at his villa at Arcetri (aboveFlorence).He was also forbiddento
publish.By thestandardsf thetime hehadgot off ratherlightly.

Galileo’s sightwasfailing, but he haddevotedpupilsandamanuensesndhe foundit possibleto write
up his studieson motion andthe strengthof materials.The book, Discourses on two new sciences, was
smuggledout of Italy andpublishedn Leiden(in the Netherlandsjn 1638.

Galileo wrote most of his later works in the vernacular,probably to distance himself from the
conventionallearning of university teachersHowever, his books were translatedinto Latin for the
internationamarket,andtheyprovedto beimmenselyinfluential.
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