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Physics

Ceneral [nstructions

s Reading newe 3 nomutes

o Warking ioe 3 Dours

o Worme using binek or blue pen

= Draw diagrams usine pencl

o Board-approsed calculator may
o used

»  Adatasheet. formulace sheets and
Periodse Table are provided at
back of this paper

o Winte vaur Student Number
at the 1op ol page 8

Total marks — 100

Section | Papes 2.19

75 marks

This section has two parts. Part A
and Part 13

Part A - 13 marks
*  Atempt Questions 1-13
*  Allow about 30 minutes for this part the

Part B - 60 murks

*  Attempt Questions 16-28

e Allow about | hour and 45 minutes
for this part

Section I1 Page 20
25 marks

s Attempt Questions 29
s Allow about 45 minutes tor this section

Section I (total marks 75)

Part A (1otal marks 15)

Attempt Questions 1-15
Allow about 30 minutes {or this part
Uise the multiple choice sheet for your answers

1.

o

A satellite 1s orbiting 300 km above the surface of the Barth.
What i< its acceleration due to the gravity of the Earth?

(A] 887 ms

(B) 9.8 ms

() 61 3my -

(I zero (weghttess)

Anew space shuttle can operate with or without 3 booster tockel atached. The Uirusis
provided by the Space shutile and booster are 10 G0¢ W and 8008 N rospeclively. When
spersfed withou o baoster rocket attached. the unitorm acceteration is 1.0 ms . whilst the
accelermtion of the Space Shuttle with booster 1s 1.5 s °

What 15 the mass of the booster rocket”

() 2000 kg
31 4000 kp
(C) 10000 kg
(Y 12 000 kp

Two masses Ay and M) (each with radius £ metres) are separated by u distance of & metres,
the distance o being very much greater than £ The following statements refer (o the
wravitational attracthive force between them.

(1) the foree is proportional to M,
i) the force is proportional w A

- N . 4
Ctin) the foree s inversely propertional 10 R

: : . . »
{1v)  the faree s inversely proportional 1o o

Which statements are true?
(A} (1. (i) and (i)
13 fiand o)
i {1y and (i)
tD) (1), (Y and (v




A

The foitowimng stutements refer 1o man-made, antificial satellites in orbi around earth
Which cne is an accurate statement?

{A) itis possible o have a satellite travelling at cither a high speed or at a low speed ina
wiven  orbit.

(3} Only circulur orbits (and not elliptical ones) are possible for artificial satelliles.

) Asatelbie o large diameter cireular orbit will always have a longer period of

revedution about the carth than will a satellite in a smaller cireular orbit.
(I Mhe veloens required w keep a satellite in 2 given orbit depends on the mass of the

satellite

A space ship travels avay from Farth at 0.8¢. When 20 vears have elapsed on Earth. how
many e does the Barth observer determine go by on the space ship?

(A9 T2 vears
i3 P2 vears
(<) 2 years
i “"\}‘L‘:H.\

Many eleetnieal appliances i Austrolian homes are connected to the mains domestie nower

suppho e e iormer What e best explanation for this?

1A} Pranstormuers solate tie apphance Trom the mans elecriciny and no fuses are
Calarird

th Pranstormers reduce the cost of the appliance

(o The transtormer adjosts the voltage o that required by the appliance.

(Lt Fhie s lormer s ased o merease the electrical power supplied to the appliance.

Phe primary coil of o tunsivrmer is connected w0 240 volts DO There are 24 000 tumns ol
wire in the primary winding and 9 000 tums of wire in the secondary. 1f the transformer i
TG0 % etficient and has boen switched on for a while so that it has reached a stable warking
temperatire. what will he the voltage across the secendary coil?

(A 2 vplts

B RN

Q] [hvolis

1) Y valls

14

Two parallel current-carrying conductors are spaced 25 mm apart. DC currents of 3.0 A and
4.0 A are flowing in opposite directions in the condu:.tms One conductor s 1.0 m tong. The
magnetic force berween the conductors is 8.0 x [07° N

What 15 the minimum length of the other conductor to produce this foree?

(A G.02m
(B3 041 m
() .83 m
(DY 1.00m

A stident sets up a vertical aluminjum tube and finds 2 evlindrieal magnet that fits casily
side the tibe, When the magnet s dropped down through the centre of the twhe, 1t akes
much fenger to falf than expected.

What s the best explanation for this ohservation’

(Al Phe student treated the aluminium tube so that it is superconducion

(% Phe student treated the aluminium tube so that 1t is delaved by mapaetic “frictiop”
duc toa heing a seny- conductor.

(e Phemagmel s deloved by magnetie friction” due w e e e o ciprents
ARIRCHINTERTITIVNR

il ha szt s delaved by feiction inside the alum:mium e

Which une of the following changes can increase the sensitivity of a galvanometer?

tA) Dieereasing the numiber of turns in the moving coil of the galvanonmeter.

(13 Decreusing the number of turns in the torsion springs that supply the restoring force
for the meter movenent,

(<) Decreasing the field strength of the permanent magnet around the incler movenent.

(1 Increasing the mass of the pointer to alter its momenium,




11.

A bubble chamber is an instrument containing liguid hydrogen that permits the
paths of charged particles 1o bhe observed. Bubbles are formed along the path
followed by a charged particle as it collides with molecules of hydregen.

The dizgram represents a bubble chamber photograph of a moving electron that is
spiralling in a plane towards the centre under the influence of a force due to a
censtant magnetic field.

What must be the direction ol the magnetic fetd?

{a) Out ol the page.
By Into the page.
(C) Towards the contre of the spiral.

(i1 Opposite 1o the direction of mation of the efectron.

An electron enters an area belween two parallel plates. The plates have a potential
difference of 100 V and are 0.5 cm apart.

What is the clectrastatic force acting on the eleciren

S 107 N towards the negative plate

—
N

(8 3.2 x 107 N towards the positive plate.
(Cy 3.2 x 10 7 N towards the negative plate,

(D) 3.2 x 107N towards the positive plate.

The table shows some cleetric properties af two matenials X and Y

r'_ o \ X } Y
[Density of eharge carmiers 193107 o __I
B EFEC
0N 0T

resisivity

< ndicates resistiviry increases with temperature

— mdicates resistvy decreases with ienperature

What could the two matenals Xoand Y represent?

1A Lopper and Siacon
(B Silicon and Copper
(C) Jadine and Coppel

(1 ~theon and fodime

Wihich statament about cathode ravs s ncorrect?

Cathode ras s are made visible by e Dash ol Light eminted wher thos hiva flusrescent

SOreen

Cathode rav s are used inosctlloscopes t measure tme and petre clectneal waveforms.

Cothode vavs are used o produce images in television pietare rubes
3 1

e propertios ol cathode rays depend on the materiat of the cathode




15, Ina photoelectrie cfeet experiment. the following graph was obiained UsSINg zinc
metad.
o /
KE of
electrons
- L ! .

Freguency of light

Whicl ot the graphs would be obtained with an identical expeniment in which only the
metal used on the cathode was changed”?

{A) A 0,
4 P
. ? i . 2
KL of ! KFE of
g i / . T
d : ‘/ 1 1 > I -0 S >
Fregueney of light Frequency of Tight
(8] 11
F
!
/ P
Kobor i v koE oy N
= / o .
R . ) ‘ . e S

Frequency of light Fregueney of Line

Section | (continued) Student Number ... .

Part B - 60 marks
Attempt Questions 16-26
Allosy about | hour and 45 minutes for this part

Answer the questions in the Spaces provided

Show all relevant working in questions involving caleulations

Mark
Question 16 (5 marks)

A projeciile s fired fromihe top ol a 200 m high lower with an inital velociy of 40 my™ in the
harizontal direction.

() Find the velocity of the projectile 3 seconds after Jaunch 2

I How fong will it ishe w reach the ground? 2
Question 17 {3 marks) Marks

A student sy estigating the largue on a current carrying loop of wire 1n a magnelic

lietd. The single loop of wite. W X V 7. has dimensions 3.0 cm X 8.4 cm and

s net up as shown in the diagram. A conventional eurrent of 3.5 A flaws )
clochwise through the foop and the magnetic fiekd strength between the magnetsas .76 T

N o dem oy
A vl

,___y "‘// / Q_

dnlpa

b Deermme the magmiude and direction of the magnetic foree on conduoctor -7, 2

Caleulate the mogenitude vl the torgue on the coil

. ~ et
s this positan when e plane of the loop 15 30% 10
the honzontat

() Bxplain the ornein of this torque. pi

13




Question {8 { 3 marks)
silican is the preferred semi-conductor material used in transistors today rather than germanium.
Fxplain giving reasons why this is the case.

Question 19 (H marks)

Three parts of the DC motor are Jisted.

i1 Stale the function of each part and
i1y explain why you would or would not expect to find this part in an AC motor:

a} Split ring commutator
By Colils of wire forming the rotor

¢} Permanent magnets forming the stator

Question 20 (4 marks)

(a) Outline Newton's conce{)t of escape velocity and explain the concept in terms 3
U_r‘v‘\r\aﬁﬁ 9,«?. JHr\Ie 3 .:nm'ei" a.m.cl ‘Hrke‘ ruu:’wua o,@' Haa p\qwa'c )
(by  Thevable shows the gravitational field constant on a number of planets in [

Newtons per kilogram,

~ Earth P98
mars ‘I 3.7
Jupiter 243
Pluto 0.7

Give the ratio of the forces on an object of mass 2.0 kg on Jupiter's surface and Earth’s

surface.

Marks
Question 2F (3 marks)

Our school is situated close t @ major electrical power distribution network.  The tzansmission
lines have structural features that have a specific purpose and increase theiz etficiency. For each
feature fisted. describe how this is achieved.

{a}  Ldeciically solated from supporting structures: 1
(b Protecied from lightning strikes: i
{¢) Designed to ransmit large amoeunts of electrical power with minimum power loss: 1

Question 22 (7 marks)

Acertain substance hos a work functionyof 2.2 ¢V, 1t is [it with two separale beans
of Tight. blue light with wavelength 450 nin and orange light with wavelength 650 nm.

[3%]

(a) Lxplain the coneept of a “threshold frequency™ as it applies to the photoelectric
effect.

{by Which of these two beams is more likely to cause pholoemissicn of electrons 2
from the surface of the substance? Account for your choice qualitatively.

1e) Useapproprinte caleuianons w jusuty vour cheice in (b) above, 3
Question 23 (4 marks)

A posilively charged particle of mass m, citers a uniform magnetic ficld (/) as shown in the
dingram. as if from the & o'clock position on a clock Tace. The dircction of 1ts path is in the
plane of this page.

N N N X X x
X X X X X b

| .
A X % X X X ®  diagram not drawn o scale

ey Caleulute the valucof & 1

{h)  Asitenters the field, in which direction does the magnetic force act on the particle?
{use clock-Tace numnbers) I

b

(e} Find the charge lo mass ratio of # particle moving with a velocity of 3 x 10 ms”'
moving i & feld of 0.75 T in a radius of 4 ams.

Qusetion 24 (3 marks) a

{a) Caleulate the mass of an electron when it has a speed of 0.98¢ in an accelerator 1
used for cancer therapy.




A rectangular painting reeasures 1.00 m high and 1.50 m wide. [1 is hung on the

side wall of a space ship which is moving past the Earth at a speed of 0.9¢.

{1} What are the dimensions of the painting according to Lhe captain of the spaceship? 1
(1) What are the dimensions as seen by an chserver on the Earth? i

Question 25 (3 marks)

The development of space exploration has been greatly assisted by the contributions :
ol pioneers lke Tstolkovsky. Oberth, Goddard, O*Netl] and von Braug,

Seleet ONE ol these pioneers and outline the significance of their contributions. !

Qustion 26 (4 marks) ‘

Fddy currents are produced in many electrical devices.

Outline how eddy currents are produced and describe how they are used in electromagnetic
bralking.

Question 27 (6 marks)

Some swdents mistakenly believed that superconductivity is simply a dramatic
mprovement in the narmal conduction process. The best normal conduciors. such as
silver and copper do not become superconducting while some recently discovered
ceramic materials can “superconduet’,

Describe the mechanism of superconductivity in terms of the BCS theory and deseribe
how superconductivity is ditferent o conductivity in metals,

ta)

(b

(c)

(dy

Question 28 (6 marks)

Cialideo s analysis of projectile motion included one compenent of motion that had
constant acceleration.

Deseribe an investigation that you can carried out to show that Galileo’s one component
did have constant acceleration

Your answer should include how your results were analysed.

Question 29 - From Quanta to Quarks (25 marks) Marks

‘The energy distribution ol clectrons emitted in beta decay posed a problem for
physicists.

(i) What was the nature of the energy distribution? 3 ‘
(iiy Explain why it was regarded a problem. 1
(it} kxplain how Pault’s neutrine proposal resolved this problem. 1
Account for the need of the strong nucicar foree and describe the 6

properties of this force.

Pauli contributed significantly to the development of atomic theory.

(I} Identify the name given to the major principle Pauli developed. i
(i) Assess the contribution of Pauli to our understanding of the atom. 3
Design an investigation that contd be used to determine if the 6

emission from a radivactive isolope contains alpha. beta or gamma radiation.

Calculate the de Broglie wavelength of an electron moving witha veloeity 1
o 12 % 10" my

The mass of O nucleus is 3496885 amu.

11

{iy - What is its binding cnerpy? 2
(i) What is its binding energy per nucleon? I

End of paper
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