(b) (3rnarks) ) :
Outcomes assessed: 16, H9,H1
Tergeted Performance Bands: 2-4

Criteria Marks
*+ Begins with two equations for Newton’s gravitational cquation and the equation 3
for centripetal force. These two can be combined making velocity of satellite the
subject in terms of G, mass of earth and distance from Earth of satellita

* Begins with two equations for Newton’s gravitational equation and the equation 2
for centripetal force. Unable to combine ’
* Gives some indication of awareness of two initial equations QR gives final !

equation without indication of its derivafion

Samplc answer
For a satellitc in a stable circular orbit arcund the Rarth

2
mv mM . . .
—-=G——, where m is the mass of the satellite and M is the mass of the Earth.
r r

GM .
». vt =—— after cancellation through m and .
r .

JGM
V= f—
r

Question 17 (5 marks)

(a) (1 mark)

Outcomes Assessed: H2, H6
Targeted Performance Bands: 2

Criteria Mark
¢ Makes reference to momentum being conserved or maintained 1
-
2
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CATHOLIC SECONDARY SCHOOLS ASSOCIATION
2004 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

PHYSICS - MARKING GUIDELINES

Section I

Part A

15 marks

Questions 1-15 (1 mark each)

Question Answer Cutcomes Assessed Targeted
Performance Bands
1 . C H9 _ 2z
2 A Hé 2-3
3 "C Hé 24
4 C H9 2-4
3 B Hoé 2-4
6 D H9 2
7 C H7 2-3
8 B H7 2-4
o 9 A H7 2-4
10 B ~ H9 24
11 A Linde. T |}) HIO 2-4
12 B B lndepl 40 H10. 2-4
13 D _H10 24
14 C HE 2-3
15 D {indept1s) H9 2
PartB
60 marks
Questions 16-27
Question 16 (4 marks)
(a) (1 mark}
Qutcomes Assessed: H7, H9
Targeted Performance Bands: 2
Criteria ) Mark
» ldentifics gravitational field, mass and position within field i
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(b) {4 marks)
Cutcomes Assessed; H2, H6
Targeted Performance Bands; 3-5

(b) (4 marks)

‘Qutcomes Assessed: Hé

Critert Targeted Performance Bands: 3-6
» Uses appropriate ti d o Marks Criteria Marks
U‘ ppropriate equation and accurately records answer 34 « Uses appropriate equations for getting accurate answer 34
L o o . . £ -
casl(:;i le;[z{:g[?pnate equation but is inaccurale in recording answer or makes error in 12 « Uses appropriate equation, makes emor in calculation or demonstrates lack of i-2
understanding of concept
ngple ;ns‘;ver L Sample answer
wr = mat (Newton’s 2% Law) Let ¥ be the initial speed. Taking positive direction going up, the initial launching
point as reference and working on the y -- component.
30s after lift off the mass of the rocket is: 1
My = 2% 10° =30x1.5%10° = 1.955x 10 kg -20=Vsin30"t +5(— 9.8)*
Acceleration of the rocket is: . 80 =t - 9.80% (Since sin307 = l)
8x107 =1.955x10° xa La=4092ms™  (2dp.) 2
Net force is: | By substituting # = 105 and making V' the subject:
F, =85x40.92 S F,, =347826N (2d.p) SV =94ms™
Question 20 (4 marks)
(a) (1 mark)
Question 18 (5 marks) Outcomes Assessed: H7
Outcomes assessed: HI, H2, H6 Targeted Performance Bands: 2
Targeted Performance Bands: 3-5 Criteria Mark |
- — Criteria Marke Identifies change from supply to circuit 1
* Gives Einstein’s idea and links this with the example given. (b) (3 marks)
» Accurately dESCI'lb(.:S the effect using exarnple and the law of simultaneity 3 Outcomes Assessed: H4
. ~Demo-nstrates a solid u.nderstanding of Einstein’s idea Targeted Performance Bands: 2-4
: gcscrfl;es t:‘te cffect usTHg the example 4 Criteria ‘ Marks
Eienssctlc-:[inciz ti‘;:::ffect using the example and gives a basic understanding of g e Provides three areas of discussion not just identifying arcas 3
s Uses law of simultanci — - + Tdentifics but with Tittle discussion 2
. of simultancity and indicates a difference between observers 2 « Identifies three areas without discussion 1 J
» Indicates a difference 1 :
_ Question 21 (5 marks)
Question 19 (6 marks) Ontcomes Assessed: H9, H11, H13, H14
(a) (2 marks) Targeted Perforinance Bands: 3-5
Outcomes Assessed: H6 Criteria Marks
Targeted Performance Bands: 34 » Details equipment, provides accurate method and or diagram that clearly
Critéria v demonstrates technigues, records results, identifics variables that have been 5
+ Make ‘ i g — arks controlled
. Vcrticsaiiz:sngﬁégt\;mca:] ond hOl‘lZOnla.] Comp_orxent§ of projectile motion e Provides four requirements only or ali but some are poorly done - 4
naffootod b;gra : ependent upon gravity while horizontal component is 2 + TProvides three requirements only or inadequate 3
vity :
* Describes just one of the above « Identifies two requirgments only 2
. L |+ ldentifies onc of the requirements only 1
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estion 22 (5 marks)

{1 mark})
Ontcones Assessed: HS
Tasgeted Performance Bands: 2

Criteria

Marlk

» Uses correct formula and units AND provides correct answer

Sample answer
F o =0.1x0.001x0.15sin 45"

m

S F, =106x107 N

4 marks)
fcomes Assessed: HY
+rgeted Performance Bands: 3-5

Criteria

Marks

= States definition of forque and magnetic flux

o Links the two with movement through a magnetic field and explains the different
| simations leading to minimum and maximum torque

“tates definitions but explains the situations poorly or explains just one of the
ituations

identifies the situations without providing any explanation or states the
definitions only

L Performs only one of the above requirements

stion 23 (6 marks)
(1 mark)
‘ntcomes Assessed: H7
Cargeted Performance Bands: 2-4

| Criteria

Mark

' States one differcnce between AC and DC generators

(b} (5 marks)
Outcomes Assessed: H7
Targeted Performance Bands: 3-6

Criteria

Marks

* Provides a detailed identification of the technologies and the selationships among
them for both individuals

» Provides suitable identification of the technologies and the relationships among
them for both individuals

* Provides satisfactory identification of some technologies but lacking any real
analysis of the relationships among them for both individuals

s Provides two identifications of technologies from either individual

# States one idenlification from either individual

DISCLAIMER
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Question 24 (5 marks)

{2} (2 marks)

Outcomes Assessed: H7, H1¢
Targeted Performance Bands: 2

Criteria

Marks
» _Detailed diagram or description of the experiment 2
» Describes the experiment but lacks a specific part or lacks detail 1
(b) (3 marks)
Outcomes Assessed: H7, HI0
Targeted Performance Bands: 3-5
Criteria Marks
*»_Effectively uses equation to get the value of the voltage 3
» Correctly equates Fi, = F. and makes subject V but has an error in caleunlation 2
+ Starts working on F, = Fy 1

Sample answer
For theelectron to pass undeflected through the electric and magnetic fields:

F,=F quB=gE. E=vB .'.szB,since E*—"K,
d d

SV =vBd

SV =1x10% %1107 x1x107F

¥ =100V

Question 25 {6 marks)

4% () 0.57 seconds®

(b) Using the formula T = 2m¥L/g and squaring both sides, the slope of the graph is
seen to equal TY/L which is also equal to 4n’/g. Knowing the slope and the value of =,

the value of acceleration due to gravity can be determined.
2
© T2 =4r* Xy 5= 2 _ oams?
g 4.2

(d) The lower value of “g” as determined by the experiment indicates that the

experiment was performed at a high altitude.

2L P (ﬁ) Sample answers:
=

2

1 ea.(2mks)

¢ travelin straight Jines: a ‘Maltese Cross’ type discharge tube (appropriate

e the rays are able to transfer energy and do work: a ‘paddle wheel® type

{4— 1".) diagram would be good)
LLATI A

discharge tube (with diagram)

(b) Maltese cross: When the cross is not erect, but lying flat down, the end of the glass
tube opposite the cathode fluoresces. When the cross is erect, the cross casts a

sharp shadow at the end of the tube. The sharp shadow indicates straight line travel.

Paddie wheel: On the start of discharge, with the wheel positioned at the cathode
end of the tube, it rotates and rolls towards the opposite end of the tube. Since the
moving wheel has gained kinetic energy, work has been done by the cathode rays

mem ettt b afnennd a e




27 280 (a) Explains how eddy currents are generated
- Gives reasons for eddy current production
Identifies that eddy currents obey Lenz's Law — causing slowing of fall rate
(b}  Gives clear account of how eddy currents are produced in some other application
associated with fhe slowing of a moving body, eg: amusement park rides.

Q31 From Quanta to Quarks

(a) (i) A high voltage from an induction coil is passed across a glass tubfa containing
hydrogen gas at low pressure and viewed through a spectroscope in a darkened_lab.
A line emission spectrum is seen, consisting of a red line, green line and blue line.

(i) l:R[J;—L} 1 =1.097x10" 14— 1/16) = A = 49x107m
2

r ".‘l
b‘.i‘; % (3 marks) .
Outcomes Assessed: H6-10
Targeted Performance Bands: 2-3

Criteria Marks

« States Bobr’s postulates and gives a detailed description of how they help 3
account for the spectra lines given

+ States Bohr's postulates and gives a satisfactory description of how they help 2
account for the spectra lines given ,‘
« Gives just one of the above requirements 1

(vt} (i) Diffraction is the spreading of waves around corners or through small‘@penings.
(i) Following the application of Planck’s hypothesis to the photoelectric effect by

Einstein, de Broglie reversed the idea and applied the wave model to particles,
considering them as wave packets. He had been grappling with the question of why
Bohr’s postulates appiied to the electron orbits in his doctoral thesis and came up
with his extraordinarily peculiar explanation that particles had a wave nature.
There was no experimental evidence for his hypothesis. :
He suggested that A =h/mv where mvis the momentum of the electron, A its
wavelength and b is Planck’s constant. Other physicists laughed when they heard it
and he almost failed to get his degree until it was'$ent to Einstein who was so
tmpressed that he wrote an intreduction. Soon afterwards his hypothesis was
experimentally verified and within a few years, the wave hypothesis of de Broglie
was developed by Heisenberg, Schrédingerand others into a complete theory of
quantum mechanics that replaced classical physics.

{c) (i) A moderator slows the fast neutrons to aveid capture by U-238. U-238 either
absorbs faster neutrons or undergoes fission but does not produce sufficient neutrons
to relizbly sustain a chain reaction. A moderator is made from material of low mass
number so that the kinetic energy of the neutrons is transferred from the neutrons in
collisions with the atoms of the moderator.

Phusicy Trial Exem 2004 — Marking guidelincs : Page §

(&)

(ii) Accelerators are devices in which charged particles can be accelerated to high
kinetic energies. These particles, moving at close to the speed of light, are made
to collide with the nucleus of atoms to cause fission or with neutrons and protons
to liberate smaller particles.

Collisions with other nuclei produces radioactive isotopes that are used in
medicine, agriculture and engineering. In medicine, radioisotopes kilt cancer
cells and are used in diagnostic tests. These isotopes could not be imported as
their half-lives must be short and therefore the accelerator hasito be built near the
hospital where they are used, '

Physicists use the high energy particles to probe nuclear particles and this has
resulted in the current “standard model of matter”. This states that protons and
neutrons are not fundamental particles but made up of quarks. A large munber of
subatomic particles have been identified.

While the value of isotopes in medicing s obvious and the usefulness of other
applicalions also accepted, it could be argued that the benefits of understanding
the structure of matter is doubtful and tha the cost of building bigger and faster
accelerators is unjustified, However, it is usnally many years afier new
knowledge is discovered that its potential benefits are realised.

Bohr produced a theoretical model of the atom that accounted for the stability of
electrons in their orbits and the production of a line spectrum rather a continuous
spectrum. In his mathematical analysis, he used Planck’s hypothesis, successfully
applied by Einstein, and derived a formula for the wavelengths of the lines of the
hydrogen spectrum. His formula matched the format of the empirical formula derived
first by Balmer, modified by Rydberg and applied to find other groups of spectral lines.
In one sense, he knew the answer fo the problem and may not have produced his model
without the preceding work. :

Chadwick’s discovery of the neutron followed the experiments of a number of scientists
involving the bombardment of small atoms with alpha particles, producing unknown
radiation. These physicists had unsuccessfully applied to their results the accepted
physics laws of conservation of mass, momentum and énergy developed much earlier.
Chadwick also had the benefit of the earlier suggestion by Rutherford that the nucleus
contained a neutral particle. He repeated the experiments producing the unknown
radiation and based on all the preceding work, showed that a neutral particle accounted
for the results.

Fermi achieved the first nuclear fission reaction although he was unaware that he had
done so. He and his team were working bombarding heavy elements with neutrons in an
attempt to produce transuranic elements. This work would not have been possible
without the understanding that there were neutral particles in the nucleus that could be
emitted on bombardment with alplia particles. He later provided the analysis that
explained the energy decay curves for beta decay using the neutrino that had first been
suggested by another scientist, Pauli. During World War I, Fermi with many others set
the first chain reaction using the fission of uranium - this reaction had been explained
by 2 other physicists as fission, the splitting of the uranium nucleus.

It can be seen that each of the famous scientists above built on the work of other
scientists who had previcusly made important breakthroughs.
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