SECTIOM 1 PART A

LIse the nubliple choice answer sheet oo page 3

a.

What is the weight of a 20 kg hax of upples at Flemington markets?

ay 20k
by 20N

) 196kg
d} 196N

Which of the graphs represents the gravitational pulential energy ugainst distance
from the Earth?

9] F'y

—p

d)

o

o e T

The classic ‘thought experiment’ where twing are separated at bicth mnd one is sent ol
into space in a very fast rocket while the ather remains on Earth, finds that on return lo
Fatth, the twin from space 18 much younger than the Earth-bound one, Whase work

best explaing this concept

a}  Michelson and Morley
BN
¢ Linstein
dy  Goddad

wton

A Phins
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ohfulls with an aceeleration of 2

which cong

A person descending rom Svdney Tewer ina lid
ns *downwards, draps one of the parcels Le 1s carvt

ing ircthe lift L

s o videw camera
camera switeles off when it

that is recording wiile the cumera is ¢
strabes the Moor ol e il
When viewiny he video Later the meetion of the liftwould hest be deseribed us

a) il appears stationary

by it is descending at 4.8 s’

¢) ivismoving up with acecleration of 4.8 ms?

4y from Fast to West beconse of the motion of the Farth.

What is the minimurn initial velocity a rocket mast have it it is to rcach a target 200 km
away? {Imore the eurvature of the Earth and frictional 1esistance of the atmosphere)

) 1400 ms”!
Y 2800 ms™
c) 9.8 s’
d) 35 !

The mass ol Jupiteris 1.5 x 107 kg and the Sunis 1.99 x 10°" kg, Given that
(he average Jupiter - Sun distance is 7.78 2 10 Mo whar will be the
gravitational atiraction between the Sun and Jupiter 7

a) 324% 10'N

b) 417 x 10PN
ep 176 X 10™N
d 6.12x 10MN

If an ohject 15 thrown straighl upwards, at a highevelocily itmay escape the Earth’s
gravitulional pull and not fali buck lo the Earth. The velocity required to do this
is catled the escape veloeity,  Given the 1nass of the Larth 5.97 x [0 M kg und the
radius of the Farth .38 x 10 ® metres, the €seape velocityof the Earil is closest to:

a) bdx 107 g
b) 1.2x 10° ms”!
o) B2x 0t mst
d) 11200 ms”

according to the principle of relativity, the laws of physics age the same in al!
trames of reference

a) a4t rest with respect 1o one ancther.

B woving toward or away fromm one another al cor
¢)  moving parallel 1o one another at constant velocily
A all wfthe above

unt veloeily
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The rudivs alhe path of s body in uniform circular motion is dovbled. What will be

the centripetal foree necded if its ¥elocily remuins.the same?

a}  halfas gres as befure:

b) the same as hefore,

©)  twice ns great as belore.

dy - four times as preat s bofore.

The human body can usually withstand forees of up (o four times thayaf pravity
however astronauts have to withstand up {0 10g. To reduce the dangér o axtronauts
on take ofl} spaccerall designees have

¢} made seats that face down on take off,

b} reclincd moulded seats face up on take-ofi,

¢} placed the astremauts at the ront of the rocket away from the engine.
d} increased pressure in the cabin (o reduce black-out.

SECTION 2
Question 11 (3 marks)

A 2000 kg geostationary satelfite is al an oebil alitude of 3.8 x 10 ki ghove the surface
of the Tarth. Another satedlite of Barth i the moon, which has o mass of 734 x [0
and orhits at an average raciug ol 3.8 3 107 k. (from the Eaih's contre) every 28 days.

4) Outline one major way in which a geostationary satellile is maore nseful

than the many other satellites orbiting the Earth 1 mark
b)Y What is the period of the geostatlonary satellite? T murk
c) Caleulate the orbitul speed of the geostationary salelli toanark

Question 12 (3 marks)

@) Outline the aim of the Michelson Morley experiment

ALY | ERR

0 tsums | T 2
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Question 13 10 .

e the Tl s these by Deseribe B msotion el e hocstor as seen tron e s

The space shuttte naes baoster rockets o hadp lene

rockels 1% usd up, the heoster (8 peisaseddim hesl weartls surthoe For travelling ot constune velovity :mark
O ans ™ R e entin e dall o the
ing ala speed of s e PN e

¢ Culenlate the final velocity of the boestor rocket just hefore hitting the Earth. 2 marks

3 marks

ay  Fiod the time that it kakes for the beoster to tall back 1o e

ysics 2004 HSC Assuss | Ten 4 %
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Question 14 {6 marks)

Thig is an account of a “thought experiment”. Adailway cominge is moving with constant
velocity along a steaight rack. A bolt of Tighlehing splis just above the carriage striking it on
both ends at e same instani, This alse leaves a scoteh mark on the ground. This is seen by a
passenger oo the train in the middle of the carmiage aud by u stationuyobseryer outside the
train but opposite the first sbserver.

a) Without relerring to the Special Theory of Relativity:

iy Deseribe the observations by the passenger in the train explaining why the events
appeir not simolidneous. 2 marks

it} Descitbe the nhservations by the stationary observer explaining why the cvents appear
simultaneous. 2 marks

b)  Now explain the event as a consequence of The Special Theory of Relativity .
2 miarks

D OF TASK

1 Assea | v 4
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