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. 2003 Trial Higher Schocl Certificate Physics Examination
Section 1 - Part A ke PPN Fr
than a silicon atom, added to result in a crystal lattice with a number of extra electrons,

Part B - 60 marks

Antempt ALL questions 16 to 26,

Allow about | hour 45 minutes for this part.

Answer these questions in the space provided.

Be sure to put your Student Number in the space provided at the top of each page.

Where questions require calculations, show ALL working relevant to producing your answer,

2003 Trial Higher Schoel Certificate Physics Examination Studzm N“"‘_‘“EF.T ._
Section I - Part B (continued) | | l I | | | | | |

Question 16. (4 marks) Marks

Three newly discovered planets all orbit a very distant star nicknamed “N-Chig".
The following data has been collected,

Planet A Planet B : Flanet C
Diameter 24200 km 21100 km 168400 km
Mass 2.99 x 10% kg 287 x 10" kg 3.71 x 0™ kg
Orbital period 45 Earth days 284 Earth days 14 Earth vears
Rotational peried 200 hours 46 hours 20 hizurs

{a) Providing a reason for your answer, on which of the planets would you expéet the
gravitational acceleration at the surface to be greatest? z

(b) Planet B is found to be orbiting a distance of 1.50 x 10" m, from the star, “N-Chig", and to
maove with an orbital speed of 55,8 km.s". Clearly showing your working, calculate the

gravitational force that “M-Chig”, is exerting on planet B, 2

- B - E © ALANNE 3R

Qruestion 17. (5 marks) Marks

The following graph shows the experimental results collected by a group of students where a toy
rocket engine was tested using a force sen@or and computer. A rockel engine was positioned in a
mounting attachied to the force sensor, the sensor triggered, and then the rocket engine fired, This
allowed the thrust (force) produced by the rocket engine to be recorded over the time the fuel burnt.

GRAFH 3 i ing the Tima fuel burns.

2':' t —y--- .._.:.:._._r.._..al.. 4
RTINS I
a8 - i
[ froa b
(7 i A
5 [ 7 e
Theust produced | -+ - bl
by rockel engine |- | AR
[rewtons)  qnl 00 0 0 b g 4 .i i
Fh R . ] O R
0 R | a | =
H ] [ E
S [ b me
sl PRSI o PR S _|[
a T 0] 50 A0 B0 60
Tima {seconds)

As part of the experiment, an identical rocket engine was mounted in position in an actual rocket,
resulting in the rocket to be launched having a total mass of 435 grams. The rocket was carefully
sel-up 50 that when the engine was ignited, the rockel was launched vertically up and, after reaching
a maximum height, fell back to the ground landing very close to where it had been launched, The
students then compared the measured maximum height of the rocket with the value they had
predicted based on their analysis of the graph.

{m) Describe how the students could use information from the graph to determine the
expected maximum acceleration of the final toy rocket that was launched vertically? 2

{b) Explain how the students might have used the information from the graph o predict the
maximum speed their rocket would reach when launched. 3

T ORTANEW Hil



L T

SI010NPUOD 3 L1t 1N BAlly YIMS B UA W O Jo dsumsIp & Ag paresedas pue [3)|uied 213m e e ——— - e e e e e e e
5 420 oea aprsaq Bumy 2sam yiluag Ut sanW ('f SI0INPVOD oM ]

"Yea200eds 2y) wouy ssew ) o PA12323 wiep 3y Buniojiuow A|jenuriuod

10) )qisuodsas SEmM.OUM YUET] U0 1NU1S M) AQ PIAIISQO L3 3ARY PINOM JEYM ‘JamiuT

anok Sudynsny yures) o PONILSUL A[|EWOINE SEM UOHRULIOJUL SILL VOIS A BO Sum
W 911ym Yrasaoeds oy o ssEU ) PINSTIW A|[ERULILOD JOSUIS PIROGUO U “youne| waid (q

——

ey - 4 ‘Wussonds o soj aoepd axm oy seadde prom peq saluey Aue auing
i S e . o w oy yEnosys Aeagjey jiod sy saydead Yemaoeds ay) ve ynl ‘paads [ng 1 Buyjjaaes
__:_..3.._.____!-.!_5:_ (somod Ui Yueg wol) Yyrsaoeds sy Butmats 51 Jassasgo vy (v)

T e ———— e e e

‘L0 2q) vo pairedap pey jesdaveds ay1 30uis

e e o R B AT miwad om) A[1ouna uaaq Bey 11 ‘jeiaaouds i Jo Wnpad Y A ‘SIH0L YUINE] B0 JENUS ¥ YUy
01 *aouds daap yEnouy doo| snouuous uw paajdwod esadeds s ajiym paads
uag e 3 260 J0 pasds day &y} 08 ::El!!i&a.!i:l!;
oy Bujaea) ayy “uojss :.:s_ v 10 pastnbai jan) ay) Jo vwesdoq iy

— e HE__E_
. i - 2onpoxd 0y !__—E!_ ofp ey waneks uorsindoad sapew-nue
1‘ i ‘—.-i lu-dﬂn____-gu [#]
A0S OF SWONRGUIUOS WwayTuE|s Aue pue jrsodoud 511 o suoseas Buipn)ou ‘seyior sg snasig ..____....E_I.E i!ﬁ?iﬁ% ri..__:
e

(syaww 5) ‘61 wopsand) U0 U23q Butawy yueg 0) ¥38q SIALLIE RI2030ds SNsLNITY ¥
(maww 9) g| wopsand)

1150 1220005 241 I0) SUCHIPPISU0D ) NG _(3)
(potiunuoa) g wed - | wonsesg
' 1 EULLIEET] S8 L €002




2003 Trial Higher School Certificate Physics Examination Student Musber : 2003 Trial Higher School Certificate Physics Examination Student Number :

Section I - Part B (continued) |T-T"I*|-E | f | I Section 1 - Part B {continued) 5 |_i_—|_T | 1 I | Q
&y ITwhen the swilch was closed, (e Wires each carricd @ current of 3.0 Ao, caloulate the
magnitude of the force between the wires. 2

Question 20, continues on next page
Question 20 continued. Marks Question 22, (6 marks) Marks
() Describe why the wires moved towards each other when the switch was closed. 3 (a) Outline the difference betwee d a step-down transformer? 1

Question 21. (4 marks)

Discuss the energy losses that occur in the fransmissi prod by a large e e e e e
generalor at a power station, to supply the electrie m distance
away. - N 1~ 1Y satid

Question 23. (5 marks)

During your studies you carried ocut an investigation to examine the principles involved in an
AC induction motor. Including relevant information on the precedure used, explain how the

e ot deh ol M principles of an AC induction motor were demonstrated, 5
= _—— —— — :Ij -..._ —— ————— = ...I. !.1“"..‘.!.“' = P TiD T e BT, = = E l} ¥ = = .l LT*N‘.W.;.‘-;._
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