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Sydney Girls High School

2003

TRIAL HIGHER SCHOOL CERTIFICATE
EXAMINATION

Physics

General Instructions

* Reading time ~ 5 minutes
Working time ~ 3 hours
‘Write using biack or blue pen

Draw diagrams using pencil

Board-approved calculators may be used
A data Sheet, formulae sheets and
Periodic Table are provided at the back of
this paper.

Total marks — 100

7S marks
This section has two parts, Part A and Part B

Part A — 15 marks

* Attempt questions 1 - 15
*  Alfow about 30 minutes for this part

Part B - 60 marks
* Attempt questions 16 —24

¢ Allow about 1 hour and 45 minutes for
this part.

Se
25 marks

* Attempt all parts of this question
*  Allow about 45 minutes for this section.
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1

2.

3.

4.

The Space Telescope is a satellite in geo-stationary orbit around the Earth. What is the
net force acting on this satellite?

(A) Zero.

(B) The net force is equal to mg, where m is the mass of the earth and g is 9.8 ms?
(C) The net force is equal to mg, where m is the mass of the satellite and g is 9.8 ms™
(D) The force required to accelerate the satellite toward the centre of the Earth

The Space Shuttle takes approximately 1.5 hours to orbit the Earth. If the radius of the

Earth is 6 400 km calculate the altitude of the shuttle.

(&) 28x10°m

®). 26x10°m

) 38x10°m

(D) 67x10°m

Identify one characteristic of an inertial frame of reference. v

(A)  The speed of light is less than 3 x 10¥ms™".

:(B)  An observer cannot identify from experiment whether they are stationary or

moving at a constant velocity.
(C)  The concept of an ether is used as a reference point for all motion. |
(D)  Time will be dilated as viewed by a second observer travelling with a constant
acceleration relative to the first observer.

The table below shows a variety of data concerning the planets Venus and Earth.

T

Planet Relative mass Diameter (km)
Venus 0.82 12104
Earth 1 12756

The Venera 14 spacecraft weighs 10 000 N on the Earth’s surface. Calculate its weight
on the surface on Venus.

(A) 87N ]
(B) 1020N i
©) 7526N i
(D) 9107N

5. These diagrams show the direction of the Earth’s orbit around the Sun.

P

Direction of Earth’s orbit

Direction of faunch

Q Direction of Eart's orbit
Direction of launch

In what direction should a rocket be launched from the equator to minimize the
amount of fuel required to travel to the outer planets?

{A) Toward the west as in diagram P.
(B) Toward the east as in diagram P.

(C) Toward the west as in diagram Q.
(D) Toward the cast as in diagram Q.

6. What is the construction and function of a step up transformer?

{A) It has more tumns in the secondary coil causing an increase in voltage.
(B) It has more tumns in the secondary coil causing an increase in current.
(C)  Ithas less turns in the secondary coil causing an increase in voltage.
(D) 1t has less turns in the secondary coil causing an increase in current.

7. Who discovered that a moving magnet would generate an electric current within a

conductor?

A) Michael Faraday
) Emil Lenz

(C)  Heinrich Hertz

(D) Hans Oersted

8.

Which of the following diagrams best illustrates the direction of the induced current in
ametal ring which is dropped over a bar magnet?

(A)

© ®

Identify one feature of a single coil DC generator.

(A) h. uses slip ring commutators to connect the rotating coil with the external
circuit.

(B) Thereare 1o brushes as eddy currents are formed in the external circuit.

(C)  Nocurrent is generated when maximum flux passes through the cross sectional
area of the coil.

(D) It produces a constant current.




10. Describe one advantage of using DC electricity for transmission through power lines.

(A) It canbe produced at higher voltages than AC.

(B) . There is no energy loss due to electromagnetic induction in nearby conductors.

There is no energy loss due to the heating effect of the current in the wire
(D)  Ttis more easily converted in step-up and step-down transformers.

11, Why was germanium used in preference to silicon in early transistors?

(A)  Silicon is more metallic than germanium,

(B)" Germanium was able to be produced with fess impuritics.

Ty Silicon’s semil properties at high

(D)  Germanium is protected by a tough germanium oxide protective layer.

12, Calculate the energy of a photon of wavelength, 600 nm, travelling through a vacuum.

(A) 331x10°']

(B) 396x10%7

(©)'331x 10

Dy 3.96x10%)
13, What property of cathode rays can be determined using the discharge tube shown
below?

They can be deflected by magnetic fields.
They are negatively charged particles.
(Q). They are smaller than atoms.

(D) They have mass.

(A

14, Distinguish between the cathode ray tubes used in oscilloscopes and those used in
televisions.

;(A): Only in televisions are the electrons deflected by magnetic fields,

{B) Only in televisions are the electrons gl d by etectric fields.

{C) Only in oscilloscopes are the electrons produced by thermionic emission
(D) Only in oscilloscopes are the electrons projected onto a fluorescent screen.

15.  Describe one characteristic that an n-type

(A) They have an excess number of holes within the lattice.

(B) They have a excess number of positive charges within the lattice.
(C}  They are doped with an element that has five valence electrons.
(D) They are doped with an element that has three valence electrons.
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Part B— 60 marks

Attempt Questions 16 - 24

Allow about 1 hour and 45 minutes for this part
Answer the questions in the spaces provided.

Show all relevant working in questions involving caiculations.

Question 16 (6 marks)
The star Pollux is 35.9 light years from the Earth.

(a) Calculate how many years an astronaut would age if they travelled to this star in a
spacecraft moving at 0.95 times the speed of light

(b) Determine the distance travetled by the spaceé}aﬂ according to the astronaut.

(c) Identify two other consequences that are a direct result of such a joumey.

Marks




Question 22 (7 marks) Marks
Superconductors are conducting materials that under certain conditions allow electrons to

pass through with no energy loss.

(a)  Identify two physical limitations to the wid
(b)  Discuss the advantage of the applicati hnology. 2

i use of sup d 3 2
in comp ‘
() Describe how the electrons are able to pass through superconductors unimpeded. 3

Question 23 (3 marks)

This diagram shows one of the evacuated glass tubes used by J.J. Thomson in his
experiments.

Outline how J.J. Thomson used this apparatus to defermine the charge/mass ratio of the 8
electron,

Question 24 (5 marks)

Anelectron travelling at 1.5 x 105 ms™' is fired into a uniform magnetic field of strength 25T
at an angle of 90° as shown below.

XXXXXXXXX
XXX XXXXXX
XX XXX XXXX
@HXXXXXXXXX
XXXXXXXXX
XXXXXX XXX
XX XXX XXX X

(2)  Draw the path of the electron within the magnetic field on the diagram above,. 1
(b)  Calculate the size of the magnetic force experienced by the electron 2

{c)  With reference to the diagram describe the orientation of the electric ficld that would be 2
required to alter the path of the electron so that it moved in a straight Iine.

ks
Question 25 — Quanta to Quarks (25 marks) Marks

Identify two observations concerning the emission spectra of

@ @ hydrogen that cannot be explained using the Rutherford-Bohr model

2
of the atom.
(i) How did de Broglie explain the stability of the electron orbits in Bohr's 5
model? .
(i) Calculate the wavelength of an electron moving at 2.2 x 10° ms™. 1
i d chamber
is i hows a negatively charged particle entering 2 clou a
® E;ri]:]ﬁ:gbsoitoz:of thegphotograph and colliding with another stationary
particle. A strong uniform magnetic field is directed into the page.
’
@) What evidence suggests that both positive and negative particles )
formed as a result of this collision?
2

(i)  What evidence suggests that an unstable neutral particle also formed?
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(d)

One possible fission reaction between a single neutron and a Uranium-235
How many neutrons are released in this reaction?

nuclide produces a Lanthanum-148 and a Bromine-85 nuclide.

[6)]

Use the masses given to calculate the mass defect of the reaction.

(i)

235044 u
1479151
B4.911u

U-235

La-148
Br-85

How much energy is released in this reaction?

(i)
(iv)

How do fission reactors control these types of reactions?

Describe the engineering applications of one named isotope.

O]
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