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1.

Genom en 0,90 m bred dorroppning passerar ljud med frekvensen 680 Hz in i ett stort rum.
Vid den motstaende viaggen, 5,0 m fran dorren, star en stol. Var ldngs viggen skall man
placera stolen for att inte storas sa mycket av ljudet utifran?

2.
I en sk. protaktiniumgenerator finns uranylnitrat 16st i en vitska. Losningen innehaller 9,25 g
238y, 23%Pa skapas genom sonderfall av 23U enligt nedanstiende sonderfalls-schema.

238U N 234Th +0
234Th N 234Pa + B—
234Pa N 234U + B—

Eftersom halveringstiden for 33U (4,47 - 10” ar) 4r mycket ldng jamfort med dotterkéirnornas
halveringstider instiller sig jamvikt. Det innebdr att lika manga kdrnor sonderfaller per
tidsenhet i varje steg i sonderfallskedjan. Berikna antalet 2**Pa kiirnor i vitskan.

(T, = 1,17 min)

3.

Pa en skola finns en ihalig glaskula som anvinds for foljande forsok:

Kulan kyles ner 1 en frysbox. Kulan ldgges sedan 1 nollgradigt vatten, dédr den sjunker.
Runt kulan bildas nu is vilket gor att kulan sa smaningom flyter upp till ytan.

Vilken ir den hogsta temperatur som kulan kan ha, for att detta skall vara mojligt?

Foljande data géller vid noll grader Celcius:
Kulans massa = 839,2 g
Kulans diameter = 117,0 mm

Vattnets densitet = 0,997 g/cm’

Isens densitet = 0,918 g/cm?

Glasets virmekapacitet = 0,84 kJ - kg - K'! Nollgradigt

vatten

Is




4.
En fallskidrmshoppare, vars vikt med utrustning dr 87 kg, landar 1 vanliga fall med den
konstanta hastigheten 7,6 m/s. Luftmotstandet F beror av hastigheten v enligt sambandet

F=k-v2.

Vid ett hopp utldser hopparen sin fallskarm vildigt sent och har, da fallskdrmen
utvecklat sig, hastighet 14 m/s pa en hojd av 10,0 m ovanfor marken.

a) Bestdm hopparens retardation i detta dgonblick.
b) Nedanstaende diagram visar fallskdrmshopparens hastighet som funktion av tiden, riknat
fran det ldge da han befinner sig 10,0 m 6ver marken. Bestdm fallskdrmshopparens hastighet

samt retardation, da han befinner sig 8 m 6ver marken.

Hastighet som funktion av tid
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5.

Nir en golfspelare traffar bollen kommer klubbhuvudet och bollen att vara 1 kontakt med
varandra under ca 0,5 ms. Utga fran att rorelseméingden for bollen och klubbhuvudet kommer
att vara bevarad under denna korta tid.

a) En golfspelare vill 6ka ldngden pa sitt slag. Skall hon svinga klubban 10% snabbare eller
vilja en klubba med 10% mer massa i klubbhuvudet medan hon bibehaller svingens
hastighet?

En goltboll viger 0,046 kg och ett typiskt klubbhuvud 0,2 kg.

b) Forklara varfor man kan anta att rorelseméngden dr bevarad under denna korta tid, trots att
klubbhuvudet dr fist via klubban till golfspelaren.

6.

En metallbelagd, ihélig plastkula fors in mellan tva kondensatorplattor.

Dessa dr sa stora att det elektriska filtet mellan dem kan anses vara konstant.
Plastkulans massa dr 3,06 g och dess diameter dr 1,0 cm.

Avstandet mellan kondensatorplattorna ar 12,0 cm.

Da spanningen 5,0 kV ldggs mellan plattorna ror sig plastkulan efter en stund

fram och tillbaka mellan plattorna med den konstanta frekvensen 186 ganger per minut.
Plastkulans studskoefficient mot kondensatorplattorna édr 0,72 , dvs.

Vefter studs =072

vftire studs

Hur stor strom motsvarar denna laddningstransport?
Forsumma luftmotstandet.

7.

The data below concerning the aeroplane Concorde was found on the Internet. In the text the
heat problems are briefly mentioned. How much of the friction heat is carried away by the air,
and how much is radiated? Give your answer in per cent to one or two significant figures. The
surface of the aeroplane can be regarded as a blackbody. Make suitable estimations.

Se bilaga.



8.
Olbers paradox.

Om stjdrnorna i universum vore likformigt utspridda 1 alla riktningar, som en observation av
stjarnhimlen verkar visa, borde varje siktlinje fran jorden triffa en stjarna. Detta skulle
innebdra att natthimlen borde vara ljus. Det faktum att natthimlen dr mork, visar att det &r
nagot fel pa detta resonemang. Denna konflikt mellan teori och observation kallas for Olbers
paradox, trots att redan Kepler formulerade den. Lord Kelvin argumenterade 1901 for att
natthimlen borde var mork, eftersom stjarnorna har en dndlig livstid. Det synliga universum
har en dndlig storlek som bestdms av ljushastigheten och stjarnornas alder, vilket medfor att
endast en del av himlen &r tdckt av stjdrnor.

Du skall anvdnda Kelvins argument och visa att natthimlen bor vara mork.

a) Bortse fran universums expansion och berikna hur stor del av himlen som ér tickt av
stjdrnor. Antag att stjirnorna ar likformigt utspridda och inte samlade i galaxer. En
stjarnas medellivslidngd #r 10'0 &r, universums medeldensitet &r 2 -1072° kg/m?>. En
stjirnas massa resp. radie #r i medeltal 2 -10°° kg och 7 - 103 m.

b) Hur langt ut maste det synliga universum stréicka sig for att hela himlen skall vara upplyst?

¢) Hur gamla skulle stjarnorna da vara?



Bilagor till uppgift 7. Diagrammen nederst ur Nationalencyklopedin.

The Concorde.

Powerplant Specifications

Engine Model Olympus 593 Mrk 610 turbojet

Engine Manufacturer Rolls-Royce/SNECMA

Number fitted Four

Maximum thrust produced at take off, per engine 38,050 Ibs (170 kN) (with afterburner reheat in
operation)

Maximum thrust produced during supersonic cruse, 10,000 1bs

per engine

Reheat contribution to performance

20% at full thrust during take-off

Fuel Type

Al Jet fuel

Fuel Capacity

26,400 gallons /119,500 lItrs / 95,680 kgs

Maximum Operating Cruise Speed

Mach 2.04 (around 1350MPH)

Maximum operating altitude

60,000Ft

-
héjd (km)
hog
solaktivitet
l&g solaktivitet
500
d
’/ ¢
termopausen 4
’ ¢
a ?
¢
‘
’
7
7
’
If
‘
‘
100 HESDP D s q
---------- - a4 s 0309 sen-:
g --_'P‘-°, 3;33::g-°enf--stretopauun-
ol =" _._'.'3..'?.o.-.-','.e_.'--.tropopausen-.
Yoo ' 500  100o 1500 2000

temperatur (K)

hojd (km) tryck (mb)
100 T =
"80 (evmosfarenq 0,001
—t0,002
—40,005
B0 == e - -MBIOPBUIEN = b= = ofe = = —0,01
-t10,02
704 0,05
0,1
80 0,2
_al N SOTERe 0'5
504 =-d--stratopausen--p-J-k--- 1,
40+ x
-5
304 stratosféren| =110
—~20
20 —50
- 100
104 cedeecto--| 1200
troposfaren| | s00
S e e, p— 1000
.*" 180 180 200 220 240 280 280 300

temperatur (K)




Temperature and pressure limits
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Brief history of Concorde.

The Concorde project was given the go ahead in 1962 when the British and French governments signed a
contract to build a supersonic airliner. The original estimated cost for the project was £170 million. The first
flight was scheduled for 1966 and the new 'Concorde' was to be in service by 1970.

The speed and design of the aircraft caused many problems for the designers. The delta wings, needed to
achieve mach 2 flight, meant that at slow speeds a high angle of attack was needed. This meant that there would
have to be a drooping nose so the pilots would be able to see the runway during take off and landing. The
friction caused during supersonic flight means that temperatures of up to 127°C would be experienced. New
materials had to be used to tolerate the heat for long periods of time. The high temperatures meant that there
would have to be a good air conditioning system to keep the occupants comfortable. The Olympus turbojet
engines were redesigned from their use on the Avro Vulcan bomber.

Eventually, in March 1969, the first Concorde, took off from Toulouse France on its maiden flight, then
shortly after, in April 1969, the second Concorde, took off from Filton Great Britton. At one point there was
expected to be 400 Concorde's built. In the end only 16 were built.

On 8th November 1986 a British Airways Concorde flew round the world, that's 28,238 miles, in 29 hours and
59 minutes. The fastest transatlantic crossing was achieved by G-BOAD in 1996 in a time of 2 hours 52 minutes
and 59 seconds.

The crash of Air France Concorde F-BTSC shortly after take off from Paris the 25" of July 2000, when 113
persons were killed, signalled the beginning of the end for Concorde. The whole fleet was immediately grounded
and extensive structural work was carried out on the Concorde's. This proved costly and in 2003 the decision by
Air France and British Airway to retire the fleets was carried out. The Air France Concorde's made their last
flights in May and
the British Airway Concorde's in October. The supersonic travel era had sadly come to an end.



